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CHICAGO 
WINDSOR  &  KENFIELD  PUBLISHING  COMPANY 

MONON  BUILDING 


11 


PAGING  BY  MONTHS. 


I  to    70 

-     ch 14910218 


January 


Marc 
April 
May 
June 
July 


219  to  292 
.293  to  360 
.361  to  432 
.433  to  506 
Auuust    5°?  '°  566 

scpSbcr :.:.: f? ;» 630 

October    63.    o  736 

November  737  to  8.2 

December    8'3  to  874 


Accident:    Besancon  Car  Falls  into  River *49i 


518 
.  850 

•  S19 
.  493 

•  493 
.853 

•.«?• 
■,^?.- 


Bridgeport,   Conn. 
Birmingham,   Ala. 

Chapter  of   

Chattanooga  

Chicago  Elevated  Loop 

Chicago    City    

Cincinnati    and    Miami 

Man  Killed   by  Current,   Marion... 

New  Orleans,  Rules  on 

Operator,   Fake 

Watertown,  N.  Y 

Worcester,    Mass ;;  •  L  V" 

Accountants:      Bill  to  License  I'ublic. 
Accountants  Association:    Blanks  and  i'ornK, 

Department  of W'.iT 

New  Members  of I5.  f04.  303 

OfHcers  (port.)   ••"'^, 

Reasons  for  Joining '"t'ltoa 

Success    of •^v-""'," ^ 

Chicago   Meeting;    Editorial   on ,      ..eog-    , 

Program  for 222.  55f,^690  _ 

'    Proceedings    of    '•*-,-,'•  777 

Verbatim   Report »03.'. 

Accounts:    Of  Omaha  &   C.   B.Ry.....  •.•.•.•■•  300., 
Report   of   Department   on    Blanks .  (lAtock-      / 

viay)    .•.•-169,   7W  .' 

Standard  System  of.  Endorsement  of 6^., 

Changes  in ■,•■  ■  i' Si",;. 

Forms  for  i,v'-« ^J 

Supplementary     Report .' •■ ,7HW 

Storeroom,   of   Calumet    Ry......... X"' 

Trip  and   Mileage,   Boston   (Smith) ^0 

Accumulator  System   (Robinson)   V2 

Acetylene    Headlight    ......•: ^ 

Advertisements,  Park,  in  Ohio ,B44 

Advertising  Circular S2I 

"Ad"  Mile  of.  at  Battle  Creek,  Mich 735 

Air  Brakes.  See  Brakes,  Air.  . 

Air  Compressed:  Apparatus  for  (Christensen)._426 

in   Chicago    ...•• 353.     729 

■    Air-Electric  System   (Merrick) 705 

Air,   Liquid,   Possibilities  of........ e2i9,  5293 

Power  to  Produce  (Neureuther) 334 

Akron:      B.  &  C.  Elec.  Ry.,  Work  on 419 

Consolidation    at 305 

Strike   at    .476 

Albany    Lubricators 201 

Albany,  N.  Y.,  Against  Vestibules e220,  251 

Consolidation  at   

Allen    Law    Repealed 

Allen  on    

AUentown,  Pa.:  Improvements  at 

Park   at 

Signal   System  at 

Allis  Engine  for  Compressing  Air 

Aluminum:  Feeder  Cables  in  Chicago 

Chopper,    vs • 

American  Car  Co.,  Baltimore,  Car 

Peoria,  Car  "-" 

American    Competition. ..... ....  ■  ■ •  ■  v'740 

American   Electrical   Works,   Clambake  of.. 566,  623 

American   Engineers.   Promptness  of. 400 

American  Improved  Rail  Joint,  Decision  on..^  58 

American  Standard  Rail  Joint 5g 

American    Steel    &    Wire    Co......  ...............  7o6 

American  Street  Railway  Association,  Chicago 

Meeting:   Announcements i' '  ^  "  '  Voa   fsis 

*I28,  210,  569,  617.  686,  688 

Attendants   at <l34,    057 

Banquet ^5 

Bureau  of   information ?o5 

Committees   for    ??; 

Editorial    on ■ . .  • .  •  ......•■..■  ■  ■ .  JJIJ 

Exhibits  at d'48,  d'54,  d'84.  di03,  '616,  ^686 

Group   Photograph 776 

Officers  (ports.) ^ 

Opinions    on •  • '  " '  •,„ 

Proceedings  of ;i'i"'»Sal'  'III 

Tattersalls    616,     685,     686 

Verbatim   Report    J'i'' 

Visit  to  S.   S.   Elevated 747 

Amusements,   Parks,   See  Park. 

Anderson:  Union  Traction  Co 497, 

Annual   Reports,   See  Reports,   Annual. 

Apperson,  R.  D.  (port.) , W  ' 

Application  of  Electric  Traction  to  etc.,  (Daw 

son)     345 

Argentina,  Light   Railways  in 493 

Armature:  Long  Life  of  a.. S2» 

Chuck  for  Boring  Shells ,39i 

Arnold   Electric   Power   Station   Co 707 

Arrest  in  Atlanta 715 

Arresters,  See  Lightning  Arresters. 

Art    Institute,    Chicago d72.    _^640 

Ashland.  Ky.,  Park  at "59 

Asphalt,  Effects  of  Salt  on.. 164 

Atchison.  Kan.:  Street  Railways  in 37 

Park    at    ^34 

Atlanta  Ga.:  Arrest  in 7i5 

Cars  Made  in ,■ -4, •■  ■  •, 3»9 

Damages  for  Use  of  Tracks.... 205 

Franchise  Situation  in. 40.  386,  483.  e508.  522,^615 

Sand  Box •  •  -.543 

Transfers  in •".  626 


856 
.  197 
.  250 
.  342 
.  230 
.•104 
.  799 
•  741 
.  157 
.•169 


859 
559 

41S 


29s 

418 

,  103 

332 

.•614 

•  735 

,  316 
.•484 
717 
689 
652 
157 

310 
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Wages    in 6'3 

Atlantic  Highlands.  N.  J.,  Fire  at 4"4 

Augusta,  Ga..  Park  at 329,630 

Austin,   Tex.:    Decorated   Cars   in 20 

Park    at    331 

Australia  Notes  on  (Cicott) ,27 

Aurora  &  Geneva  Ry '52 

Aurora,  Wheaton  &  Chicago  Ry 278 

Auto    Cars:    (Jcantaud) J^^tl. 

London     • 4>3 

Automobile:     Chicago,    Not    Allowed 6433 

Fire  Engine  555 

Emergency  Wagon  in  Pittsburg 387 

Future     of <=434 

Auxiliaries,  Steam  vs.  Electric 4|B 

Axles,  Data  on 254,  389 


Babcock,  H.   E.,   (port.) ,^' 

Badges:  for  Davenport  Employes 620 

(Jrand    Rapids,    Mich 630 

Baker.  W.  E.,  (port.) J?" 

Bau'Jiiore  Car  Wheel  Co.'s  Truck ._...■_  46 

Bl'tirtlore:   Cars  in  (Brill) 4°.  .328 

*  ••  American     '69 

.■•■.Owl    257 

.'•Consolidation  in   (port.) 115,/oS 

•••"Park  at 233 

•.  ..Vestibules  in    "49 

•'SjJjd,  Employes:  at  Boston 

,* ', '    Hartford  

,  .■    '•  Toledo     

-.j5ingor,  Me..  Park  at 

Barn.  Car,  See  Car  Barn. 

,   Barney  &  Smith  Class  "H     Truck 

Batteries,  See  Storage   Batteries. 

Battle  Creek,  Mile  of  "Ad"  at 

.'Bay  City,  Mich.:  Improvement  at 

■•         Strike  at   ^294, 

•   Bearings,  Casting  Babbitt 

Bees,  Hold   Up  Railway 

Beggs,  John   I.    (port.) 

Bergen,   George   I.,   (port.) 

Belden.    D.    A.,    (port.) 

Belleville.     See  St.  Louis. 

Bellows   Falls   Votes  $i,ooa. - 

Bells,  Tampering  with,  in  Cleveland 620 

Belt  Hospital  (Leather  Preserver),  (port.) 720 

Bender  for  T  Rails  (Q.  &  C.) 866 

Berlin,   Railway   Projects  in 741 

Berthier    Method    of    Coal    Calorimetry. .......  123 

Bethlehem    (Pa.)    &    Nazareth    Passenger    Ry. 

Co    746 

Bethlehem    Steel    Co.:    Formation    of 33? 

Shaft    for    Boston 548 

Shafts  in  Chicago ■^■■^- ■■■■■■/,■■;■ '^{""'^ 

Binghamton,  Stimulating  Traffic  in  (Clark).  ...^228 

Birmingham,  Ala.:  Excursion  Permits  in 471 

Accident   at    ■•■  "50 

Pai-l;  at  '^°'  42' 

Prizes  for  Care  of  Cars.... ......47,  700 

Using  Cancelled  Tickets  in e36i,  373.  438 

Blanks,  bee  Accounts.  , 

Bliss    Platform    Gate °" 

Blow  Out,   Magnetic   Case ooo 

Blue   Print   Frame,  Curved...... ,V':; 

Boilers;    Designing,    for      Small,    *'S"^  ^  .f^ '.^53 

Determining  Heating  Surface 380 

Durability   of   Water   Tube.......... 593 

Purification   of   Water   for   (Handy) 260 

Safety     Valves     (Freeman) 3B> 

Stirling   731 

Testing    (Spangler)    '« 

Discrepancy   in    ,°|" 

Tube:    Cleaner    (Union)    ,3=2 

Conductivity    of 520 

Patching    a    Leaky ,34 

Bolts,   Pipe  Flanges  and   (Nagle) .■•■  3»2 

Bombay,   India,  Tramways  of 600,740 

Bonds,  See  Rail  Bonds.  . 

Bonner  Rail  Wagons,  Letter  Concerning 463 

Bonney,   C.   L.,    (port.) "S 

■Bonney,   L.    C,    (port.). 005 

Bordeaux.  Electric  Railway  in..... 73i 

Boston  Elevated  Ry. :   Band.  Employes 29s 

Complicated  Special  Work  in 854 

East   Tunnel   Enjoined 54i 

Annual   Report  of   ,  5° 

Large  Shaft  for   •■;  ^50 

Bost'^nT'to°New  York.'  By  Troile'y'(Derrah)e^62.  377 
Lynn    &    Boston,    Trip    and    Mileage    *"■ 

counts,  (Smith)   

Southern    Terminal    Station    

Subway:  Equipment  of. 

Causes  Loss  to  Merchants ei49 

Bowen,  M.  K.   (port.) e220,  270,  3"7 

Boycott,   See   Strike.  .  . 

Bozeman.  Mont..  Removing  Snow  in ^....    21 

Brake:  Air.  Magann... 5°. 

Electric    (Hubbard)     ^'^'  •x^^ 

Friction    (McCollum)    .=04 

Safety,    Sterling    V-XV  fi,„ 

Tests  in  New  %rk...... ..336,  392,  6t9 

Brakehandle  Attachment   (Grossman) 392 

Brake  Shoes:  M.  C.  B.  Tests 

Wheel  Truing  Co 

Whitridge   on    

Brantford,  Ont.,  Park  at.......... 

Breaker.   Concrete,  in  Los  Angeles... 

Bridge:    Hose    (Ohio    Brass) 

Lift    for    Crossing 


Ac- 


....♦235 
....  180 


•360 
793 


748 

.'201 

-.477 
.330 
■!340 
.•348 
.^464 

XMiagara   ice •.'3' 

Suspension,  at  Niagara 47.    Sjo 

Wrecking  by  Electricity  o'S 

X,    at   LeMans 40| 

Bridgeport,  Conn.:  Accident  near 5io 

CfTt;cti,~«    from     .^y 


Niagara  Ice 


Statistics    from 
Brill  Co.,  Cars:  New  Types 

Baltimore    

Brockton   


..•40, 

*212 


Brooklyn t''4 

Buenos   Ayres    ,°5/ 

Cleveland     ,73' 

Export     ,350 

Mexico    ,79^ 

Philadelphia    .547 

Quincy,  111 559 

Extension  to   Plant  of 750 

Hand  Trucks  for  Buenos  Ayrcs 2b 

Locomotives,  Electric   ,476 

Snow  Plow  ^....^200 

Snow    Sweepers   of    22,     114 

Trucks  at  Cornell  University  702 

Brinckerhoff,  11.  M.,  (port.) .......209,  279,  680 

Bristol    &    Plainville   Tram    Co..   Statistics   of..  236 
British  Columbia  Elec.  Ry..  Annual  Report...  629 

British  Isles,  Popularity  of  Trolley  in ,117 

Brockton,    Mass.;    Signal   System   in 387 

Suburban  Car   (Brill)... ,•,•■.••■:••■  5'| 

Brooklyn,  N.  Y.:  Bursting  of  Water  Main  in..  48 
Elevated  R.  R.  Co.,  Reorganization  of....  175 
Rapid  Transit  Co.,  Annual   Report...  .112,  Oct. 

Appointments  of *  342 

Attempt  to  Defraud 258 

Car    (Brill)    ."4 

Cars   for   (Brill) • =57 

Employes,    Requirements    for    ,I99 

Drilling  Conductor  Rails 391 

Fenders    3" 

Fire  in  Power  House 355 

Formation   of    ,  70 

Growth    of    277 

Increase   Capital    l?? 

Mail  Cars  in  63 

Ordinance  Contested  in  ,630 

Repair  Shops  of  ''■" 

Strike  .•■■ 

Trench  Roadbed  Construction  in. 

Brockway,    W.    B.,    (port.) 

Brown  Rail   Bonds,  Tests  of 

Bryan    Car    Dismantler 

Buckland    Paving    Blocks    ... ........ 

Buenos  Ayres,  Hand  Truck  for  (Brill).. 

Buffalo;   Consolidation   (port.) 168,  223 

Hamburg  &  Aurora  Ry.,  Progress  on......  351 

International  Traction  Co.,  Description  of.  815 

Hufict  Service  on  Suburban   Lines 6813,^859 

Bullock    Railway    Generator    708 

Burning  Refuse  in  Shoreditch 3 

Butte,    Mont.:    Prosperity   at 40 

Silver  Bow  R.  R '76.  "24? 

Butts,   Edward   (port.) ,766 

Bulztown,   Pa.,  Snow  at 215 


343 
547 

*797 
691 
805 

•726 

■XI 


Cable,  Laying  

Cairo,  Egypt,  Electric  Ry 

Calderwood,  J.   F..   (port.).... 

California,  Franchise  Law 

Calorimetry,   Coal   (Berthier).. 

Canadian  Electrical   Association 113.  525 

Canadian    Notes    64,  _  139 


600 
•436 
691 
183 
123 


Canal,    Drainage. 


.d*i8 


Canal  Traction^  Electric •"9,  *8S3 

Caps  Uniform 209 

Collap'Se   of  at   Cincinnati 4t4 

East  Bridgewater.  Destroyed... ;-".'Z' 

Heating  By  Blower  System  (bturtevant) .  .^484 

Omaha  Street  Ry 3" 

Carbondale.    Pa.:    Hold-Up   at 274 

gaje   at      522 

Carbons,    (Speer) .■ *7I7 

Car  Building:  Consolidation  of  Companies.. 222,  425 

Indianapolis,     in St? 

Minneapolis,    in ,74» 

New    Orleans,    m i."'  i^ 

Quality  in  «8l4,  833 

Switzerland,    in •  •  ■  •' 7oi 

Car  Equipment,   Care  of   (Vanderveer). ..  .e739,,76l 

Car    Barn:    Dedicated   in    Cincinnati 749 

Car-Miles,  See  Miles,  Car. 

Caroussel  for  Pleasure  Resorts *I30,     199 

Carr,  Frank  W ■ .271 

Carriage   Works  at   Preston,   Eng 556 

Cars:  Advantages  of  Long e72 

American,    at    Paris    ,5?S 

Atlanta,    Made    in J89 

Austin,   Decorated    ,20 

Baltimore,  (American) • .  •  •  •  •  '69 

(Brill)     40,    ^328 

Brockton,  Suburban    212 

Brooklyn  (Brill)   ."4 

Buenos  Ayres  (Brill) ,857 

Chicago,    Summer    483 

Cleveland,    Closed    (Brill).. 731 

Composite,    Advantages    of JS07 

"Dinky"  at  Macon,  Ga ,52t 

Dismantler  (Bryan)  726 

English    fe 

Export    (Brill)    356 

Funeral,    Baltimore    204 

Calumet    527 

Oshkosh   866 

Jones'  Double  Truck 60 

Mail,  See  Mail  Cars.  ,    ,„         , 

Maintenance  and   Repairs  of   ('-'"='■)••••„■■,„, 

252,  306,  449,    514,  618,    864 

Mexico' (Brill) ;...'798 

Minneapolis ^'^'Jll 

Owl,   Baltimore  and  Chicago 237.  353.  ,729 

Peoria,  Combination  for ,808 

Philadelphia   (Brill)   547 

Prizes  for  Care  of   47.  700 

Ouincy    (Brill)    .559 

Repairing,   Steel  in   (Glenn) ,240 

Splicing  in  Buffalo »'' 

Tower    '°° 

Types,   New   (Brill) 621 

Without  Wheels 259 

Cartime  Surfacer  Co.,  Paints  of ,715 

Car  Timing  System ,i»o 

Casting  Babbitt  Bearings  484 


♦Articles 
The  name 


marued  with  an  asterisk  are  accouinanied  J^»^ -^^^  yir-^SS^^Iiel^S^Sisill^^^esSi  ^af  ^e!' 
•  of  a  month  instead  of  a  number  indicates  that  the  article  is  to  oe  loun 
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Ill 


Cast-Wcldinit,  Sec  Kail  Joints. 

Caucasus.  Electric  Kailways  in  716 

Ccutcrvillc,  Silver  Jiow   K.   U '176,  "242 

Central    Electric   Co "625,   '701 

Central    Station,    Sec    Power    House. 

Centrifugal  Railway  "859 

Chapman,   J.    K.,    (port.) 662 

Charleston,  S.   C. :   Consolidation  at *36& 

I'ark  at   33' 

CliascSliawnuit    Method  of  Testing  Joints "Sia 

Chattanooga:    Accident    nt    493 

Boycott   at    620 

Improvements  at    356 

l*ark    for    533 

Chester,   Pa.,   Copper  Thieves  at 279 

Chicago:  A.  S.  R.  A.  Meeting  at.    Sec  Ameri- 
can Si.  Ry.  Asso. 
Calumet   Elcc.   St.    Ky. :    Description  of. . .  .'666 

Cast    Welding   "823 

Fares  Reduced   '858 

Euncral  Service  527 

Increased  Truflic  563 

Shop   Hints   "544 

Storeroom  Accounts  '102 

Terminal  Station  '52 

City    Ry. :    Annual    Report 138 

Cars,    Electric    451 

Coal  Handling  Plant   '530 

Description  01  "649 

Grade  Crossing  Accident 853 

OfHcials  of    598 

Reference  Drawings  '748 

Special   Work   (Paige) <866 

Testing    Motors    "619 

Transfers     •338 

Children   Passengers  in  Street  Cars *83i 

Clock  and   Watch    I'ace "857 

Clubs   for   Employes e8i3 

Compressed    Air   in 353 

Consolidated  Traction  Co '663 

Consolidation  in 51,  163,  355,  374,  451 

Councllmcn  to  Visit  Europe 6361 

Electrical    Association 393,    565 

Elec.  Exposition,  See  Nat.  Ex.  of  Elec.  Arts. 
Electric    Traction    Co.:    Annual    Report....   124 

Description    of '333i    *5oo,    "667 

Transfer    of    •599 

Elevated    Loop,    Accident    on 493 

Elevated  Roads,  Traffic  on 518 

Fenders    in    227 

General    Ry. :    Crossing   Decision 60 

Description   of    •665 

Harvard  &  Geneva  Lake  Ry 115,  *S6i 

Historj[    of '634 

Lake  Street  R.  R.;  Annual  Report 62 

Description    of     '680 

Improved    Service   on    542 

Land    Damage    Claims    177,    376 

Mail   Service   in "690 

Metropolitan  Elevated  Railroad 70,  "679 

Milwaukee   by  Trolley 392 

&  Milwaukee  Elec.   Ry.,   Description  of...,*67o 

North  Chic.Tgo  St.    R.    R..   Report 62 

Northwestern    Elevated,    Work  on 

13.    520,    "684,    741 

No  Seat   No   Fare  No  Good  in 349 

Safety     Devices     in •49 

Sans   Souci    Park '202,   *422,  457,  626 

Snow    in.     Removing. "20b 

South  Chicago  City  Ry '41S,  *66g 

South  Side  Elevated  R.  R 104,  "675 

Visit   to ^747 

Wreck    on    59 

Statements    by    Press    in ei 

Steel  Shafts  in 699 

St.    Rys.    of.    Editorial    on C693 

Suburban  R.  R.,  Description  of '667 

Supply  Houses  d6-i3 

Union  Elevated  R.  R.,  Description  of "682 

Union  Traction   Co.:   Air  Cars "729 

Indicating     Sign "388 

System    of    "654 

Viaduct    Construction    in *i8 

West  Chicago  St.  R.  R.:  Report 62 

Summer   Cars    '485 

Chilkoot  Tramways   614 

Chimneys:  Heights  of 34 

Large    Concrete    260 

See  Also  Draft. 

C^hristensen    Engineering   Co '427,   722 

Chuck  for  Boring  Armature  Shells •391 

Cicero,   50-year   Franchise  in 12 

Cicott,    Frank    X 353 

Cincinnati:   Employes  Association  at 712 

Excessive  Municipal  Demands 73 

Interest   on    Cash    Deposits 525 

Removing  Snow  in '22 

Shops  to  be  Enlarged 316 

&    Hamilton    Rv..    (port.) 50 

Miami   Valley   Rv *i42 

Milcreek  Valley  St.  R.  R •110 

Newport  &  Covington  Ry. :  Car  6am 

*4i4.    •749 

Statistics  566,  620,  70s,  796 

Civil  Engineers,  See  Engineers,  Civil. 

Clambake:  Syracuse  St.  Ry.  Employes 586 

J  American    Electrical   Works 566,   6^3 

^         Cleaning    Cars    (Modoc) 805 

■^         Cleveland:    Annual    Report no 

-^  Cars    for    (Brill) •731 

3?  Civil  Engineers'  Club 16,  24.2 

"^^  Eastern  Interurban  Road 97 

4-Cent   Fare  Case  in e36!,  364 

No  Municipal  Ownership  for 586 

Park    at '234 

Paving   in    257 

Strike e567,  517.  520,  490,  4i7>  ^433,  591,  825 

_        Tampering  With  Bells  in 626 

Y        Transfers   142 

€1/         Viaduct    Damaged    by    Flood    '151 

I   '  Cling-Surface  at  the  Convention *8oo 

A^  Clutches,    Friction •iSo 

>-   Coal:  Best  Kinds  of  (Kent) •188 

Calorimetry  (Berthier) 123 

(^  Fuel  Economy  (Carpenter) '695 

-""  Handling  Plant,  Chicago •1530 

Wagons  for  Boiler  Rooms ^64 


Cold  Weather  Stops  Traffic 174 

Coleman,  G.   B.,  (^port.) 370 

Cologne   Tramways,    Annual'   Report    o( 354 

Columbus  Street    Ry.;  Annual  Report 86 

Employes  Outing  614 

Notes   from    57 

Profit  Sharing C508,  526 

C!ombu8tion,   Schlicht    Process  of 36 

Commutators,  Care  and   Construction   of '24 

Compressed  Air,  See  Air  Compressed. 

Concrete:    Breaker   in    Los    Angeles '340 

Chimney 260 

Condensers,    Evaporative    (Oldham) '383,    "460 

Conductivity    of    Boiler   Tubes *S28 

Conductors,   See    Employes. 

Conductor   Rails,   Drilling,   in   Brooklyn •391 

Conduit:  Constructing  Double,  in  New  York..  Hoo 

Hauling    Wires   'Ihrough 561 

System     (Robinson) 472 

Congress,  Electric,  in  Vienna 521 

Connecticut :    Consolidation    in 555 

Half    Fare    Bill ■ 474 

.Municipal    Ownership    in 375 

<Jpcratmg  Statistics 236 

Consolidated    Car    Fender    Co "749 

Consolidations:  Akron 305 

Albany    856 

Baltimore    115 

Brooklyn    "277 

Buffalo   (port.)    223 

Car   Builders    222,  425 

Charleston,    S.    C '268 

Chicago,  See  Chicago. 

Connecticut    555 

Massachusetts  and  Rhode  Island e36i,  416 

Nashville,  Tenn 310,  626 

New   Jersey    269 

Pennsylvania   353,  527 

Pittsburp,    Litigation    Over 271 

St.   Louis 130,  259,  540 

Washington,   D.   C 365 

Constructing  by  Contract  (E.  I.  Co.) *72i 

Construction:  Track,  See  Track  Construction. 

Work    in    1899 280 

Consular  Service  of  U.  S C72 

Contact  System   (Robinson) 473 

Control  of  Motors  (Westinghouse) 804 

Controller:   Attachment   (Grossman) '392 

Graphite   for 218 

Handle,  Slow  Feed  (Wagenhals) •194 

Converters  Rotary  (Thompson) e2,  29,  "98 

Cooke,   W.  J.,   (port.) 722 

Cooling   Tower,    Data   (Vail) 34 

Copper:   vs.  Aluminum 157 

in   i8p8  398 

Corea,    See    Korea. 

Cork,  Ireland,  Electric  Tramways  in '5 

Cornelius    Smokeless    Furnace 381 

Coster,    Maurice    (port.) 271 

Cost  of:   Operation   in   Connecticut 236 

Operating:   Elevated   Roads 382 

Massachusetts    Street    Rys 350 

Materials,    Advance   in 866 

Overcrowded  Streets 863 

Power,   Table   Showing 

...35.  123.  185,  261,  319,  381,  459,  529,  595,  749,  851 

Cunningham     on 458 

Engineer's  Society  of  Western  Pa 594 

Louisville    Ry 592 

U.  S.  Cotton  Mills 318 

Various    Systems    (Parker) 481 

Removing   Snow   in   Montreal 327 

Couplers,  Attachments  for  (Van  Dorn) "725 

Crane    Valves 728 

Cravath.  J.    R 352 

Crossing  Grade;  Bonus  to  Change 310 

Accident  in  Chicago 853 

Culvert,   in   New  Orleans '377 

(Nichols)    *8S9 

Decision   in   Chicago 60 

Elevating  in   Chicago 'iS 

Lift    Bridge    for •464 

Necessity  for  Signals  at ei 

Cuba,  Mr.  Wise's  Visit  to 129 

Cummings.    John    (port.) 274 

Cup,    Albany    Lubricating '201 

Current,  Sec  Power. 

D 

Dallas,  Tex.,  Changes  in 265 

Damages,  Excessive C438 

Dam  Wrecked  at  Tampa 4 

Danbury.  (Conn.l.  &  Bethel  St.  Ry.  Co 236 

Data,   See   Records. 

Davenport,  la.:  Employes,  Badges  for •626 

Improvements    in 376 

Park  at  232 

Davies.  A.  E.   (port.) 668 

Dayton:   Electrolysis  in 253 

&  (^ermantown  Traction  Co 295 

Springfield  &  Urbana  R.   R 14 

&  Western  Traction  Co "170 

See    Also    Xenia. 
Decisions.  Recent  Street  Railway,  See  Law. 

Decorated    Cars.   Austin.   Tex *2o 

Defraud  Street   Railways.   Scheme  to 25S 

Denver:  Bees  Hold  I'p  Railway 717 

Consolidation    in 207 

Notes     From '475 

Snow  in.  Removing •21 

Street  Railways  in   1S08 47 

Deposits.  Interest  on  in  Cincinnati 525 

Derby    (Conn.)    Street    Ry.    Co 237 

Derrah's:  Street  Railway  Map 164 

Trollev    Excursions ^ 344 

Trip   from    Boston   to   New  York C362,   377 

Designing:  Boilers,  etc.   (Kent) *i25,  *jS8,  "263 

Power   Stations    (Arnold) 319 

Detroit.  Mich.:   Advertising  Circular •521 

Boycotting  Case  in 17 

Commission,   St.   Ry.    (port.) 224 

Forged  Ticket  Case 9 

Freight  in   524 

Rinetic  Motor  not  in 13 

Lake  Shore  &  Mount  Clemens  Ry '399 


Magann  Air  Brake  at '360 

Municipal   Ownership  in 

26,  €220,  224,  341,  J63,  0435.  444.  499.  «5o8,  509» 
£568,    569.   6K4 

McLeod    Bill 226 

Supreme  Court   Decision 453 

Plymouth    &    Northville    Ky.,    Opened    for 

Traflfic    174 

Development  of  Street   Railways €73 

Diagram,  f>vcrhcad  Wiring,  Prizes  for 521 

Dinitnock,  W.  S.  foort.j 300 

l>inncr:  Chicago  Electrical  Association 393 

Elmer   Morris    860 

Richard   McCulluch^  (port.) iS4 

Directory  Electrical  (Garkc) B« 

DiMtrihuiton  of  Power,  Sec  Power  Tranimiision. 

Douglas^  R.  M 353 

Dover  'tramways.  Signals  on *855 

Draft:  Forced  (Foley) •528 

Mechanical,  Saving  with 34 

Snow     on 400 

U.   S.    Mill! 318 

Schlicht  Method  ^^36 

Draper,    N.    C 66 

Drawings,    Pocket   Reference  in   Chicago '748 

Drilling  (Conductor  Rails  in  Brooklyn '391 

Duffy,   C.    N.,    (port.) 650,   777 

Duluth    Strike     342.    418 

Dusseldorf.  Electric  Railway  at 61 

Duties  ana  Rights  of  Employes 860 

E 

Eagan   Co.,   Rip   Band   Saw '799 

Ear,  Trolley,  (Central  Electric  Co.) ^625 

East    Bridgewatcr,   Fire  at 179 

East  Liverpool,  O.,  Washout  Near 501 

Easton   (Pa.),  Notes  from 106.  '215 

Easton.  Palmer  &  Bethlehem  Street  Ry... '829 

Eau    Claire,    Strike > 559 

Echoes  from   the  Trade 

68,  146,  2i6,  290,  357.  4^,  502,  Aug.,  627,  733.  8o6| 

871 

Ecklcs,  Jas.  H.,  (port.) 662 

Economy,  Small  Roads  (G.  J.  A.  P.) 748 

Edinboro  &  Erie  Electric  Ry 418 

Edinburgh,  Cable  Railways  of 93 

Editorial     

I.  71,  149,  219,  293,  361,  433,  507,  567,  692,  737.  813 

Elections 143.  209,  275,  353,  497,  560,  802 

Electric  Welding,  See  Rail  Joints. 

Electrical  Exposition  at  New  York 317 

Electrical   Installation,   Co '721 

Electricians,  Collection  of  Portraits 387 

Electric  Ry.  &  Tramway  Carriage  Works 'sso 

Electric  Traction  and  its  Application  (Dawson)  345 

Parker  on 481 

Robinson  on  472 

See  Also  Motive  Power. 
Electric  Vehicle  Co.,  Buys  Siemens-Halske....  356 

Electrolysis  Damage  Suit:  in  Dayton 2$3 

Spokane     614 

Elevated  Roads.  Cost  of  Operating 382 

Elevators  at  Stations  of  Manhattan  Ry 360 

Elgin.  111.,  Park  at 233 

Ely  W.  Caryl  (port.) 223 

Emergency  Wagon,  See  Wagon.  Emergency. 

Employes:  Association  at  Cincinnati 712 

Band,  See  Band. 

Caps  for 'aoo 

Gift:   to   Mr.    Yerkes €568 

at  Newport  News,  Va 106 

Clubs  for  C813 

Conductors:  Order  to  Hold  Rope •463 

Duties    and    Rights    of 860 

Reports  in  Tcrre  Haute '400 

How  Can  Increase  Efficiency  (Rounds) 573 

Indianapolis,  and  3ccnt  Fares C219,  246 

Outing  at   Columbus 614 

Political  League  of ei50 

Prizes  to    47.  700 

Relations  of,  to  Capital €294 

Requirements,  Brooklyn 199 

School,   New  York C294,  '312 

Shall  be  Examined  b\'  State 158 

Suggestion   for   St.   Louis 38 

Testimonial  to  Mr.   Yerkes 598 

Treatment    of e737 

Uniforms    "610 

See  Also  Wages 

Encouraging  Use  of  Current  (Wakefield) 397 

Enfield  &  Longmeadow  Elec.  Ry 237 

Engineers:  Club.  Cleveland 242 

Na\T    C2 

Training   for   Electrical 848 

Engines:  Calculating  h.  p.  of  (Miller) *38o 

English   Types  of •601 

Fuel   Economy   (Carpenter) "695 

Massive  Vertical  (Allis) 799 

Testing    (Spangler) 185 

England.  See  <5rcat   Britain. 

Entertainments  for  Increasing  Traffic  (Oark)..*228 

Equipment.  Car.  Care  of  (Vandcrveer) e739,  761 

Eureka    Rail    Bond •874 

Evaporating  Condensers  (Oldham) *383,  '460 

Excursion:   Permits  in   Birmingham •471 

Trolley.    Derrah's 344 

Exhaust  Head  (Sturtevant) *7i6 

Expectorating    800 

Expenses,  Operating.  See  Cost  of. 

Exporting:  Manufacturing  for  (Allen) 175 

Safeguards  in  (Smith) 179 

Express  Matter.  See  Freight. 

Extensions  in  1S99 aSo 

F 

Fairchild.   C.    B 6567 

Fair  Haven  (Conn.).  &  Westville  R.  R. 237 

Fair:  St.  Louis  World's 240 

World's,  at  Paris.  See  Paris. 

Falk  Co.:  Absorbs  Western  Gear 19S 

Cast-Welding  for  Third  Ave *S3 

Fire    419 

Foreign    Work ^349 

Joints,  Decision  on 58 


?896 


IV 


STREET    RAILWAY    REVIEW. 


New  Plant  of 4^5 

New   Superinlcndcnt  of 27* 

Fan   Ventilating,    (Sturtevant) 3" 

Fare:  No,  No  Seat,  No  Good  in  Chicago 349 

Calumet,   2j^    cent "858 

Children!"    on    Street    Rys '831 

Cleveland,  4-cent  in 6361.  3&» 

Connecticut,   Bill  to  Reduce 474 

Litigation  in  Detroit,  See  Detroit. 

Employes  Against  3  cent ezig,  246 

Hartford,  Reduced  at 566 

Indiana,  3cent  in ei 

Indianapolis,  Litigation  in 9i  J48 

Methods  of  Collecting,  etc.,  (Fitch) "84 

Milwaukee    Conttoversy. 596 

Milwaukee  Should  not  Regulate  (Payne)..  340 

Toronto,  Reduced  in C149 

See  Also  Registers. 

F'arson,  John,  (port.) 600 

Fav  &  Co.,  Flooring  Machine 46 

Fenders:  Chicago  *49.  "7 

(Consolidated)    749 

Decision  in  Brooklyn 3t6 

Graf    .337 

Minneapolis,  Used  in 207 

Western   ^^•.V 

Field  Columbian  Museum d  55 

Field  of  Street  Railways,  Widening e73 

Filter,  Oil,  See  Oil  Filter. 

Fire:  Atlantic  Highlands,  N.  J 414 

Brooklyn    355 

Engine   Gas   Automobile 555 

Falk  Plant   419 

Niagara  Falls  625 

Prize    for 7'0 

Rochester    o? 

St.  Louis  PLinl  Destroyed  by 50 

St.  Paul 557 

Fitchburg,  Park  at 540 

Fitzgerald.  Charles  (port.) 306 

Flanges.  Pipe,  and  Bolls  (Nagle) '382 

Floors.  Shop 243,  391 

Fly- Wheel:  Design,  Improvement  in •184 

High   Speed '122 

Ford  Franchise  Hill  in  New  York 

e293.    333.    C362,    423 

Foreign   Facts   ■„■    „, 

..61,  144,  211,  Apr.,  432,  492,  S62,  622,  730.  809,  867 
Forms.  See  Accounts  and  Accountants  Asso- 
ciation. 

Formulas,  Train  Resistance 116 

Ft.  Wayne  Electric  Co.,  Sale  of 317 

Ft.  Worth,  Tex.,  Opening  at  (port.) 315 

Fountain.   Electric:    Philadelphia   '232 

Sans    Souci    Park *203 

France,  Electric  Canal  Traction  in *ii9 

Franchises ;  Atlanta  Situation 

40,  386,  483.  eso8,  S22,  615 

Cicero,^  50-year t2 

Ford,  See  Ford  Bill. 
Detroit.  See  Detroit. 

Indiana,  50-year 257 

Indianapolis 9,  248,  269 

Milwaukee,   etc.,    (Payne) 340 

Proposed   e8i3,  866 

Tax,  See  Tax,  Franchise. 

Fraser,   J.    D.,    (port.) : 691 

Freight:  Detroit,  Carrying  in 524 

Handling,  on  Electric  Railways 

ei5o.  e362,  437,  463,  e8i4,  825 

Line  Discontinued  at  Manchester 629 

Right   to   Carry 17S 

Spokane's  Mayor  Favors 201 

Friction   Clutches *i8o 

Fuel,  See  Coal. 

Fujita,  S 352 

Fuller,  F.  L 702 

Funeral  Cars,  See  Cars.  Funeral. 

Furnace,    Cornelius    Smokeless 381 


Gage  Narrowing  Without  Permission 846 

Galveston    (Tex.)    Road  to  be  Sold 273 

Garke  Electrical   Directory 868 

Garl    Telephones    7^3 

Garton.    VV.    R.    Co 348,   700 

(jlsoline  Torches   (Smith)    *I99 

Gates  &  Randolph  (port.) 474 

Gearing,  Lubrication  for  (Ironsides) ^342 

General  Electric  Co.,  Buys  Ft.  Wayne  Co 317 

Generators :    Bullock *7o8 

8- Pole.    (Sturtevant)    '555 

(Triumph)     *S66 

(Westinghouse)     601 

Generator  Sets.  Standard  for  (Stanwood) 321 

Geneva  Lake.  Line  Opened  to 566 

Germantown,    Pa.,    See    Philadelphia. 

Germany,  Electric  Railways  in 349 

Gilbert,    E.    R.,    (port.) 668 

Gillham.   Robert,   Death  of  (port.) 376 

Glasgow:    Electric    Tramway    in *l65 

Letting  Contracts  in   698 

Report  of  Tramway  527 

Gold  Street  Car  Heaters '559 

Gong.  Which  has  Best  Right  to 457 

Gorge  Road,  see  Niagara  Falls. 

Grab-Handle  Man   r 3,  €362,  374 

Grade;  Steep  at  Butte   *I76,  "242 

Crossings,  see  Crossings. 

Graf   Fender    337 

Grand  Rapids,  Mich.:  Badges  in  '630 

Interurban   Roads   Near    "259 

Park  at  233 

Granite  Tramways  at  Heytor *840 

Graphite:    for    Controllers    2x8 

Lubricators    (Dixon)    '529 

Grasses  as  Sand  and  Soil  Binders  476 

Grease,  see  Oils  and  Lubricants. 

Great  Britain :_  American  Competition  in 6740 

Auto-Car    in    Jan. 

Electric  Railways  in 53,  399,  698,' 863 

See  also  British  Isles  and  United  Kingdom. 

Greater  American  Exposition,  Omaha 554 

Greene,  Frank   R..   (port.) 650 

Greenwood,  G.  F.,  Resigns  278 


Griffin  Wheel  Co..  Chicago  Plant '65 

Grinding  Flat  Wheels  '201 

Grossman  Controller  Aattachment  '392 

Guide  to  New  Orleans  49 


H 

Half  Fares 

..140,  313,  279,  354.  420.  498,  564.  589.  736.  811, 

Hamilton,  D.  CI.,  (port.)  =79  3i6i  392-393. 

Hamilton.    O.,    see    Cincinnati,    O. 

&   Lindenwald   Electric  Transit   Co 

Hamilton,  Ont.,  New  Roads  Near 

Ham,   \V.   F 

Ham  Sand   Boxes   

Handle.  Controller,  Slow  Feed,  (Wagenhals)..* 
Hand  Truck  for  Buenos  Ayrcs,  (Brill) 


Harding,  \V.  A.,  (port.) 

Hartford :    Band   at    

Fares    Reduced   at    

Statistics  from   

Hart  well,    Arthur    

Harvard  &  Geneva  Lake  Ry 1:5, 

Harvey    Charging   Station    

Hathaway^    E.    C,    (port.) 

Havana,  Street  Railways  in 63; 

Headlight:  Acetylene  

(Multiplex)    •419, 

Photograph  by  (Wcllman)  

(VVagenhals)    

(Wefiman)  

Headway  Six  Minute,  on  Single  Track 

295,  *4i7, 

Heaters,    Electric    Gold    

Heating  1   Car  Barns   (Sturtevant) 

Paint   Shops   (Sturtevant) 

Surface  of  Boilers,  Determining 

Heparty,    D.   A. 

Heidelberg,    A.    C,    (port.) 

Hendcrsonville  (N.  C.)  Letter  to  Mr.  Yerkcs.. 

Heulings,  jr.,  W.   H.   (port.) 

Heytor   Granite  Tramways 

Higfiinson,    jr.,    Geo.,    (port.) 

Hold-up   at    Carbondale,    Pa 

Holmes,  W.  H.  (port.)  

Holyoke,    Mass.,    Park    at    

Homestead,    Trolley    War    at 

Hongkong,  Projected  Railway  in 

Hose  Bridge  (Ohio  Brass)   

Hot   Springs.   Ark.,    Park  at    

House,  W.  A.   (port.)   

House,  Car,   see  Car  Barn. 

Houston,  Tex.,  Robbery  at  

Hubbard  Electric  Brake   626, 

Hull.  Eng.,  Car  for  (Brill) 

Hunter    Car   Sign    


826 
649 

870 
868 
352 
727 
•194 
•26 
666 
418 
S66 
237 
279 
•861 
*500 
514 
333 
•484 
•716 
^425 
•194 
•276 

463 
*559 
•484 

380 
702 

'652 
797 
742 

'840 
680 
274 
689 
162 

•^l 
798 

'348 
234 
205 

798 
'356 
•80s 


I 

mini,   Land  of   '632 

Illinois:  To  License  Public  Accountants 183 

R.   R.   Law,   Reorganization    106 

Telegraph  Employes'  League   C150 

University,    Electricity  at    725 

Illuminating  Torches   (Smith)    *I99 

Improvements:   in   1899   280 

Room  for,  in  a  Station  (Birdsall) 322 

Indemnity  Co.,   New,   (Pa.,   Mutual)    386 

India,  Light  Railways  in   491 

Indiana,  Legislation  in   253,  257 

Indianapolis:    Car   Plant   at    517 

Company,    New    at    198 

Employes  and  3-cent  Fares  6219,  246 

Franchise   Agreement   at    269 

Greenfield  Rapid  Transit  Co 706 

Litigation  in  9,  248 

Officials   at   35^ 

Park  at   "233 

Indicator;    Diagrams,    Calculating    h.    p.    from 

(Miller)  '380 

Steam  Engine,   (New  Pub.,) 353 

Indicators,    Street    613 

Inspection  of  Materials,  etc.,   (Brooks) 90 

International  Tramway  Union:  Formation  of.,   no 

Exhibition  d^o 

International  Traction  Co.,  see  Buffalo. 
Interurban  Rys.:  Aurora,  Wheaton  &  Chicago.  278 

Buffet  Service  on e8i3,  859 

Cars,    Power  for    593 

Chicago  &  Milwaukee   '670 

Cincinnati  &  Hamilton   *S0 

Dayton  (O.)  &  Germantown  Co 295 

Dayton  &  Western  Traction  Co *I70 

Detroit   Lake   Shore    *399 

Detroit,  P.   &  N.   Ry 174 

Easton,  Palmer  &  Bethlehem  St.  Ry ^829 

Electric  Traction   for  (Dawson) 345 

Fox  River  Valley •157 

Freight  on   eiso 

Grand   Rapids.  Mich.,  About *259 

Help   Small   Towns    398 

How  to  Increase  Business  (Downs)   316 

Kansas  Citv  &  Leavenworth   328 

St.    Louis    &    Belleville '841 

Investments    in    Street    Railways:      How    Can 
They    Be    Made    Secure   and    Remunerative 

(Yerkes)   ...; e738,  755 

Ireland.     See  Great  Britain. 

Iron:    Cast.    Fly    Wheel "184 

Demand  for   e36r 

Ironsides  Co..   Products  of '342,  '615 

Italy,  History  of  Electric  Railways  in 61 

Ithaca,  Preventing  Injury  to  Overhead  Work..  728 

J 

Jacks:    (Joyce-Cridland)    *s6l 

(Maxon  Lifting)  *3Si 

Turning  Car  Wheels   "486 

Jamaica  Bay  Road,  Progress  on 586 

Jamestown,   N.   Y..   Park  at *I59 

Japan,  Electricity  in   533 

Jenkins,   Thomas   M 424 

Jennings.  R.  P.,  Robbed  of  $81,000  (port.) 803 

Jersey  City,  N.  J.,  Consolidation  at 269 


Jewell,  Leon,  (port.).... ..................  65- 

Jobs,  Theory  and  Practice  of  Getting  (Alvord) 
0693,  703 

iohnson.   Seeking   London   Franchises 620 
oints,  see  Rail  Joints, 
ones,  A.  S.,  (port.) g" 
ones,    Frank,    (port.) 
ones,    1.    1.,    (port.) 
ones,  J.  M.  &  Sons,  Cars 

Journals.   Broken,  Cause  Mishap 

Journal,  Street  Railway  354, 

Jowctt,   Edwin,   (port.) 


665 
•60 


737 
669 


Kalor  

Kankakee,  111.,   Park  at 

Kansas  City,   Mo.;   Brooklyn  .-\ve.   Ry 

East  Side  Ry 

Lawrence   &  Topeka   Ry 

&  Leavenworth  Street  Ry 

Mail  Service  in 

Park  at  

Trucks  for   ( I'eckham)    

Kashmir,  India,  Railway  at 


kaui,  Andrew,  Sr.  and  Jr.  (port.) 

Kelly,  W.   F.,  Goes  to  New  York,  (port.) 

Kimball,    W.    R V,---. 

Kinetic  .Motor,  Not  Running  in  Detroit 

Kingston,  Jamaica,  Electric  Railw.iy  in 

Kissam   &   Co.,  Geo 

Knight,  C.  S.  (port.)   '97, 

Knots,   Tests   on 

Knox    Automotoneer    Co 

Knox,  G.   W.   (port.)    

Knoxville,  Tcnn. :  Improvements  at  393: 

Park  at 

Kootenay,   Power  Transmission  in    

Korea,  Electric  Railro.iding  in 464, 


380 
160 
60 

•870 
328 
273 
330 
.*732 
491 
.  717 
.  375 
.  352 
.  13 
.  471 
•  712 
718 
•858 
732 

546 
422 
464 
"534 


Laconia,  N.   H.,  Street  Railway 344.  4"7 

Lancaster,  Pa.,  Wire  Thieves  at 525 

Reorganization  at 855 

Lang,  A.   E.,   (port.)    689 

Launches,  Vapor   (Truscott) 163 

Lausanne,  Switzerland,  Tramways  of 126 

Law: 

Abandon  Operation  404.  752 

Abutter,    Rights   of 323,   325.  469 

Accidents,  Results  of 465 

-Might,  Cases  Involving  Attempts  to 

45.  326,  403,  465.  550.  751,  837 

Allen  Law  Repealed I97.  250 

Annexation.  Titles  to  Rails  Passes  With...  553 

Assessable  for  Local   Improvements 404,  466 

Assessment  Benefits  Property 838 

Assignee,   Suit  "For   Use   of" 323 

Atlanta,   Cases   in    40,   205 

Aurora  &  Geneva  Ry.,  Decision  for 152 

Bicycle  Rider.  Duties  Toward 403.  553.  75' 

Block   Signals,   Adequacy   of 323 

Boarding  Cars,  Cases  Involving  19S,  325 

Board,  Running,  Riding  on  42 

Bonds,  Liability  of  Stockholders  for 836 

Boy,  see   Child. 

Boycotting,  in  Detroit  17 

Brakes,  Cases  Involving 107,  550,  605 

Breakdowns,  Temporary  44 

Breaking  of  Trolley  Pole 41 

Bridge,    Not    Required   to    Refloor 550 

Crossing  Called  for 839 

California,  Proposed  Franchise  Law  in 183 

Car  Barn,  Care  Required  in  Passing 324 

Residence   Districts,   in    loy 

Car:  Collision  Between  Salvage  Wagon  and  172 
Duties  of.  Compared  With  Vehicles.  .42,  326 

Getting  on  Wrong  Way 41 

Riding  on   Running  Board   42 

Shifter   Not   a   Superintendent    403 

Cast  Welded  J  oint  Decision 58 

Chances,  Doubtful,  Not  to  be  Taken   324 

Changing  Cars  550 

Child,  Must  Exercise  Care.... 465.  549.  550.  608 

Leg.    $15,941    for 195 

While  Trespassing  468,  606 

Claims  Having  Preference  Over  Mortgages  552 

Cleveland,  Fare  Case   0361,  364 

Paving   in    257 

Collisions  172,  326,  837 

Commissioner,   Repairs  Directed  By 607 

Condemn,   Power  to 152 

Conductors.     See  Emplove  Under  Law. 

Connecticut.  Paralleling  Steam  Road  in 606 

Consent  to  Construct  Curve  4' 

To  Sustain  Right  of  Common  Trackage  195 

Constructing  Railways,  Limitations  42 

Contracts,  Taxpayer  Cannot  Attack 325 

DiiTerent  from  Lease 836 

Franchises    as 551 

Power  of  Municipalities  in 248,  406 

Contractors  Employe,  Not  Responsible  for  !.49 

Controllers,   Not    Mingled   with   Cars 3:3 

Court   Cannot    Make    Rules    lk.5 

Crossing,  Streets.  When 

23.  324.  403.  465.  467,  .^49;.550,  551.  552,  605.  607 
Grade,  Avoiding,  and  Rights  at. 41,  60.550,839 

Wire.   Right  to.  etc 324 

Curtain  Rods  Do  Not  Require  Care 606 

Curve.  Consent  to  Construct 4' 

Danger:    Requires  Increased   Care 46,;; 

Injury.    While   in    468 

Should   Have  Been   Informed  of 605 

Dayton.   Electrolysis  Suit  in   253 

Defendant,  Allowances  to   183 

Derailment  of  Czt   195,  324 

Designation  of  Co.,  Sufficient   41 

Detroit.     See  Detroit,  Mich.,  Regular  Index. 

Door.    Front,   Leaving   by ig5 

Dress.  Torn  on  Door  Latch   107 

Duties  of  (iars  and  Vehicles  Compared  326 

Dutv  to.  Correct  Abuses  of  Jury  System  . .  607 

Passenger   Leaving  Car 550 

Where  Car  Slows  Up  607 

Earnings,  Rely  Upon  Statements  of 107 
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Ejection,  Punitive  Damages  for 8j6 

JClcctroIysin,  Suit  in  Dayton  253 

J^nicrgcncieK,   Moturtnan   Must  Do  All   He 

Cnn    in 605 

Employe,  Conductorh:  and  Motorman  bel- 
low   Scrvatitfl    605 

Must   Conimunicale  Signal    466 

Mu.st  ICxcrciHc  Care  467 

Not  Necchsary  to  Instruct  404 

Kisk»   Assumed   by    407 

TryiuK   to   (let   on    IMatform....". $$1 

limplo^'c.ftlotornian:  Did  Not  Sec  Bicycler  403 

Vaihirc  of,   to   Set    Itrakcs 550 

Mulorman's    Eirst    Duty    247 

Invitation  to  (Jsc  Front  Door 195 

Manager's  Opinion  of  325 

Must    Act   in    KmcrgcncteH    605 

MuHt  Look  333 

Seen  Team    32s 

Should    Use   Hoth   Kyes   405 

Kmployes:  ICmcrgtncy,  Rights  of  752 

Kntilled   to    Warning    247 

Evidence  of  Incompetency  247 

Intersccling  Line,  Liability  to 838 

Not    Responsible   for   549 

Rules  for,  as  Evidence  405 

When    Passenger   Alights    403 

Evidence,    Admissibility   of    196,    247 

Express,  Sec  Freight  under  I^aw, 

Extension  Proceedings,  Independent  Line.  40.% 

Eyes,    Motorman    Should    INe    Itoth (05 

And    Ears   Open,   Must    Keep K37 

Fare:  Contract  Limiting  406 

Pay,  and  Sue  nS 

Provision    as   to    467 

Fender:    Carried   Hoy    605 

No    Duty   to   Provide    751 

Requirement,    Unreasonable    337 

Fire  Apparatus,   Collision   With   606 

Franchise:  Act  Void,  Missouri 196 

Contracts   551 

Ford  Bill.    See  Ford  Hill,  Regular  Index. 

Law  in   California    183 

Litigation  in   Indianapolis   248 

Taxing,  in  I^ouisiana  3^3 

Valuation   of,   in   Kentucky 403 

Freight  Business;  Does  Not  Alter  44 

New  York  Decision  on   C362 

Right    to    Carry 175,   825 

Gage,  Narrowing  Without  Permission 846 

Glancing      Up     and      Down     Street      Not 

Enough     467 

Gong,   Not   Negligence  to   Ring 403 

Ilorsc,   Duty  to  i-rightcned 42,  470,  605 

Illinois    R.    R.    Law 106 

Improvements.  Assessable  for  Local. .  ..404,  466 

Property    Benefited    by 838 

Incompetency  of  Employe 247 

Independent  Line  Cannot  be  Buill 404 

Indiana   Legislation    253 

Indianapolis.  See  Indianapolis,  Regular  In- 
dex. 

Injunction  Against  Using  Tracks 325,  607 

Jerking  Car  Liability  for  404,  606,  751 

Joints,   Decision  on  Cast  Welded 58 

Joint    Operators    Liability   of 549 

Tury,   Duties,   etc 323,  607 

Kentxicky    Valuation   of   Franchises 493 

Kissing  and  Hugging  on  Cars 837 

Land,  Damage  Suits  in  Chicago 177,  376 

Owner.      See   Abutter,    under    Law. 

Lease  Demand  to  Annul  551 

DilTerent    from    Contract 836 

Leased  Line,   Right  to  Operate 325 

Leg,  $15,941  for  a  Child's 195 

Exhibiting   in   Court 324 

$20,000  for  Loss  of  Both  Legs 836 

License,   Granting,    Making  Tax   a   Condi- 
tion of  469 

Limitations  in   Power  to  Construct 42 

Look.  Carefully  196,  325,  549 

Machinery,   Must   Furnish  Suitable 839 

Manager's  Opinion  of  Motorman 325 

Missouri   Street   Railway   Law 196,  499 

^Iandamus.  Compelled  to  Transfer  By 550 

"Might"  Know  About  It 837 

Mortgages,     Claims     Having      Preference 

Over   552 

Motorman.     See  Employe,  under  Law. 

Motors.   Not  Minglea  with  Cars 323 

Municipalities,  Power  of 248,  324,  466 

Name  of  Co..  Sufficient 41 

Narrow  Streets,   Rights  in   249 

Necessities,  Summer  Resorts  Are  Not 324 

New   Hampshire   Proposed   Law  for 174 

New  York,  Perjury  in  Damage  Suits 46 

No  Seat  No  Fare  in  Chicago   349 

Obstructions.  Boarding  Cars  at   195 

Ohio,  "Railroads"  Not  Street  Railways         323 

Ontario,  Tax  Bill  in   242 

Operation,  Cannot  Abandon 404,  752 

Operators,  Joint,  Liability  of  549 

Ordinance.    Contested    in    Brooklyn 630 

Contract    466 

Provision  as  to  Fares  467 

Requiring  Watering    247 

Parents.    Negligence   ot    248 

Parks  Are   Not   Necessities    324 

Pass,  Wisconsin  Law   e36i,  408 

Passenger,  About  to  Leave  Car 550 

Getting   off.    not    Negligence 326 

Need   Not    Use   Same   Care    467 

Throwing     323 

Patent   Rights,   Paper  on   (Thurston) 16 

Pave,  Between  Tracks,  Obligations  to 406 

Cleveland    257 

Peril.     See  Danger. 

Perjury   in    New   York    46 

Photographic    Evidence.   Admission   of 837 

Pittsburg   Consolidation    271 

Plaintiffs.  Handsome.  Have  Rights 324 

Platform,  Conductor  Trying  to  Board 551 

Riding    on    46S,   549.    552 

Pole.  Breaking  of  Trolley 41,  608 

Not  Mingled  with  Cars 323 


Portion  of  Line  Could  be  Abandoned 404 

Power  Companies,  Electric  Railways  Not..    42 

Municipaliliei  248,  324,  466 

Presumption   from   Colliiion  of  Cart 326 

Property    Uighls    195 

Punitive  I^amagei  for  Ejection 836 

Ouincy,    III.,    Litigation    in I74 

Rail,   Liability   (or    Loosened   107 

Projection    of.    Proving 837 

KeHponitiblc  (or   Pile  of  549,  6og 

'I'itic  to,  PjR<ieii  With  Annexation 553 

"Railroad,"  and  Street   KailwavH 43,  323 

KailwayH  Not  Electric  J'ower  Ltnci 42 

Recent    Street    Railway    Dcciiiont 

41.  i*>7.  195.  2.17,  3'f3.  4«3.  465.  549.  <»5.  75'.  836 

Hepairfi,    Must    Make 607,   839 

Rhode    Ittland   Street   Railway 198 

RightH,   in    Narrow   .StreclR    249 

Location,  D<»ci  Not   Involve  Private...  326 

To  tJpcrate   Leased   Line   325 

To  Ride  on  Transfer  196 

Of  Telephone  Companies   40S 

Of  Way  195 

Route,   Change  in    605 

Rules  as  Evidence  108,  405 

Runaway  Horses  Not  to  Be  Expected 470 

Running  Board.  Riding  on  42 

Running   Into   Car    608 

SchooUuuise,   Speed    Near   130 

Scats.    Passengers   Must   Take May 

Seller.   Right   to   Unpaid  for   Equipment 323 

Servitudes,  Street  Rys.  Not  Additional 323 

Signals,    Adequacy    of ^ 323 

Communicated  By  Conductor  4^6 

Speed,  Near  Schoolhousc  130 

Evidence  of  Excessive 836 

Rale   in    New  York    406 

.Slackening    of    549 

Sprinkler,   Running  Down   606 

Sprinkling.    Ordinance    Requiring 247 

Starting  Cars   323.  326,  608 

.Steam    Railways,   Rights  of 41,  606 

.Stockholders,  Liable  for  Bonds.  When 836 

Stock-Trust   Certificates,   Not  Taxable 836 

Stop,  Not  Duty  to   42 

Street,   Improvements,   Liability  for 466 

Must   Be   Maintained 466 

Rys..   Not  Additional  Servitudes 323 

Strike,  Decision  on  Wheeling  308 

Suit  for   Use  of   Assignee 323 

Summer  Resorts  Are   Not   Necessities 324 

Superintendent.  Car  Shifter  Not  a 403 

Switchmen.   Right  to  Select 465 

Switch  Tender.  Risks  Assumed  By  551 

Switches,    Double  Track,   Not 43 

in    Residence    Districts 109 

Tax.  Bill  in  Ontario   242 

Franchises,   in    Louisiana 323 

Mileage,  Making  Condition  469 

Stock-Trust  Certificates 836 

Town  Could   Not  Exempt  from 466 

Taxpayer  Cannot  Attack  Contract 325 

Team.  Driven  on  Track  325,  549 

Telephone   Co.'s    Rights   of 405 

Test  Case.   Right  to  make 403 

Town  Could  Not  Exempt  From  Taxation..  466 

Tracks:    Abutter    Cannot    Enjoin 32.3 

Bicycle    Riding    Between 553 

Care  Required   in   Using 249 

Damage  for  Use  of 205,  468 

Employes  Entitled  to  Warning 247 

Location  of   326 

Landowner  Cannot  Contest  323 

Motorman    Must   Look    247,   323 

Operating  On  Jointly  Used 195,  325 

Presumption    of    Clear    60S 

Right  to  Lav  in  Narrow  Streets 249 

Right    to    XJse 195,    607 

Switches,     not    Double     43 

When  Team  is  Driven  on 325,  540 

Transfer.  Law  to  Prevent  Misuse  of 482 

Passengers.   Duty  to 550,  608 

Richt   to   Ride  on 196 

Throwing  Passengers  to  the  Ground 323 

Unauthorized  Persons,  Starting  of  Cars  By  608 
Vehicles,  Duties  of.  Compared  With  Cars..  326 

Wagons.   Rights  of   172,  607,  609 

Warning  Men  at  Work  on  Track 247 

Watering.   Ordinance    Requiring 247 

Wheeling   Strike,   Decision   on 308 

Wires.   Breaking  of   108 

Right  to  Erect  324 

Witnesses    May   Accept    Pay 195 

Woman,   Preparing  to  Alight 45 

Wrong  Way,  Person  Getting  on 41 

Leather    Preserver    Mfg.    Co.    (port.) 720 

Leavenworth  &  Kansas  City  St.  Ry 328 

Lebanon.   Pa.,   Consolidation  at 151 

Leeds.  C.  S..  (port.)    667 

Legal.     See   Law. 

Legislation    in    Indiana 253 

Le  Mans.   X   Bridge  at •408 

Leonard,  Joseph  (port.')    274 

Letter  Carriers  to  Walk  in  Montreal 14 

Lewiston,   Me..   Park   at 332 

Lewiston.  N.   Y.,  Suspension   Bridge  at *47 

Lexington.   Ky..  Sale  at 401 

License  Fees  for  Parks  526 

Lifting    Jacks    (Maxon)    •351 

Light,   Convention.  See  Nat.  Elcc,   Light  As- 
sociation. 

Lightning:   Arresters,  Testing   (Carton) 200 

Car   .Struck    By    630 

T,ights.  Rear  End   548 

LimaHoneoye  Falls  Ry.  Co.,  Bonds  of 451 

Lincoln   Parte    d*73 

Liquid    .Xir.      See   Air.    Liquid. 

Liverpool.   Introduction   of  Trolley  in    "iiS 

Locomotives   Electric:    (Brill) *iu,   •476 

English     *S4i 

MeGuire  •870 

Storage   Battery    *6o4 

London:    Autocar   in    •413 

Central  Ry..  American  Material  on 558 

City  &  South  London  Ry..  Extensions  to.  .•100 


Electric  Locomotives  for   *54i 

Coitt  of  Overcrowded   Streets 063 

Franchise!,  Sought   By  Johnson   6ao 

United    Tramway*    487*   *S96 

l^mdon    <(Jnt.>   Strike 73,  499i   537*  854 

Long  Island,  New   Road  on 799 

lyord   Baltimore  Truck d*38 

I»s  Angclci:  Concrete  Breaker  in *340 

TransminKion  Line  to  87 

I>oudcrback,    D.    H .    <  port.  > 601 

Louisville,  Ky.,  X'owcr  Stations  and  Shops  in 

59a.    %» 

Lubrication:     Gearing,     (Ironiidei) '34a 

SyKtcm    of    fSicgriitJ *a6o 

Lubricatori   (Albany)    *JOi 

Graphite   fDixon>    'SJp 

See   aiKo   OiU, 

Lyford,    O.    S 798 

Lynchburg,    Va.:   Improvemenli  at 199 

Park    at     2$B 

Lynn  &  BoKlon   R.   R.     Sec  Boston. 

M 

MacAllititer,    Dickinson    (port.) '679 

Mackay,   H.  C.   ^port.) 691,  781 

Macon,  (ia..   Reconstruction  at *52i 

.Magann   Air   Brakes    '58,  '360 

Mails,  Street  Railway  Service: eyi,  66 

Brooklyn    '63,   613 

Chicago  *69o 

Kansas  City  373 

Minneapolis     491 

Springfield,   Mass 55^ 

Mail  Signs  on  Street  (3ars 400 

.Maintenance  of   Rolling  Stock   (Greer) 

252.  306,  449.  'S14.  '864 

Criticism   of   618 

.Manchester,  England,  Trolley  for 115 

Manchester,   N.    IL:   Expre<is   Line  Discontin- 
ued   6y» 

Park   at    332 

Manhattan  Reach,  Murphy  Third  Rail  System 

at    *Z7t 

Manistee,  Mich..  Park  at   332 

Mansfield    &    Easton    (Pa.)    St.    Ry..    Car   for 

(Brill)    '356 

Manufacturing  for   Export    175 

Materials,  Advance  in  Cost  of 866 

Maps:  Boston  to  New  York  By  Trolley 378 

Brooklyn    Rapid   Transit   Co 277 

Butte.  Silver  Bow  R.   R.   at 176 

Chicago   City  Transfer   System '338 

Chicago  Electric  Traction  Co *^fl 

Chicago   Street    Railways    649-^4 

Cork  Tramways   6 

Derrah's   Street   Railway   Map 164 

Fox   River  Valley.   Intcrurban   Lines  in 157 

Grand    Rapids.    Mich.      Inter  urban    Roads 

About  259 

Lausanne.  (Switzerland)  Tramways 127 

Metropolitan  Municipal  Ry.,  Paris 494 

Omaha    Street    Railway    Co 314 

Richmond   (Va.)  Traction  Co 511 

Twin  City  Rapid  Transit   76 

Marinette.  Wis.,  Park  at  33* 

Marlow,    C.    F.,    (port.) 665 

Marseilles.   France,  Electric  Line  for 5S4 

Marshall,    Cloyd    275 

Massachusetts:  Consolidation  in  ^3^1.  4<^ 

Reports  of  Street  Railways 350 

St.  Rv.  Asso,.  Boston  Meeting 739 

Master  C'ar  Builders  Brake  Shoe  Tests 748 

Mat.   Wire    (U.    S.) V*? 

Materials.  Purchase.  Inspection,  etc.  (Brooks)    90 

Maxon  Lifting  Jacks '351 

Maze.   Open    •488 

McColIum    Friction    Brake *8o4 

McCormack,  Ira  A.,  (port.) 669.770.802 

McCulloch.  Robt.,  (port.) 650 

McCulloch.  Richard.  Dinner  to  (port.) ^54 

McElroy-Grimow  Third  Rail  System 854 

McGill  &  Pomeroy 64.  7*6 

McGuire  Manufacturing  Co.:  Works  of •7*3 

Cast    Steel    Truck    Frames »i 

High   Speed  Truck '344 

Locomotive *870 

Snow   Sweeper    *aoo 

Special   Tram    713 

Trucks  at  the  Convention  d*45,  •8to 

McGuire   W.   A.,    (port.) 7*3 

McLeod  Bill   226 

Mechanical  Department   

'254.  •334.  •389.  '484.  'U^  '618.  ^748 

Melbourne  Tramwavs  Co.:  Annual  Report 750 

Description  of  (fCicott) '27 

Mcriden  Electric  R.  R-.  Statistics 238 

Merrick  Air-Electric  System 'tos 

MerryGoRound,  See  Caroussel. 
Metropolitan  Lines.  Electric  Traction  on  (Daw- 
son)     345 

Mexico:  Cars  for  (Brill) "798 

Railway   Construction   in    457.   '527 

Miami  Vallev  Rv.  Co.     Sec  Cincinnati. 

Middletow-n   Street  Rv.:  Sutistics 238 

Park     of ^421 

Milan,  Tramways  in 542 

Milcreek  Valley  Street  R.  R. .' 'no 

Mileage:    Accounts,    Boston.    (Smith) •10 

Car.   (Mackav) €739,  781 

Made  bv  Car  VVTieels .-. 96 

Report   at  Tcrre   Haute '400 

Steam  Railroad  in  U.  S 598 

Millionaire  (jocs  to  Jail 800 

Milwaukee:  Car  House  for 495 

Chicago  to.  by  Trolley 392 

Improvements    124 

Parks   at    332 

Proposed  Ordinance 6813,  866 

Railj'oint   &   Welding   Co 735 

Removing  Snow  in 22 

Should  not  Regulate  Fares.  (Payne) j^o,  596 

Traffic  Agreement  in 163 

Minary,  T.  JL,  (port.) 444 
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Minneapolis,    Twin    Cilv    Rapid    Transit    Co.  :^ 

Accounts,    System    of    *243 

Annual   Report   of    1898 259 

Car  Building  748 

Fender    '-•07 

Fire  at   St.    Paul 557 

Mails   Not  to   Be  Stopped 49» 

Mr.    Lowry's    Private   Car 522 

Power  House  and  Shops  of *74 

Missouri:   Franchise  Tax  in 426 

Street    Railway   Law 499 

Mobile,  Ala.,   Negotiations  in 625 

Model      Plant      Under     Model     Management, 

(Strickland)    397 

Modoc    Soap    Co 805 

Monarch  Track  Cleaner '714 

Monte-Dore  Electric-Cable  at 810 

Montreal:  Annual  Report  at 74i 

Arc  Cars  Overcrowded  in 351 

Letter   Carriers   to    Walk 14 

Removing   Snow   in "ii,  327 

Snow   Sweeper   (Brill) "114 

Wages   Increased   in 475 

Moore,  C.  E..  (port) 651 

Moore,  Henry  C,  (port.) 689 

Moore.  J.  C.  (port.) 66j,  Sot 

Moore    Truck    '178 

Morrison.  J.  F.,  (port.) 677 

Morris   Rail   Bond '426 

Entertains  860 

Motor:  8polc,   (Sturlcvant) *555 

Testing  in  Chicago '619 

Moternien,   Sec   Employes. 

Mount  Vernon.   O..   Park   at 'leo 

Multiple-Unit   System,  Sprague 602 

Multiplex    Reflectors "419.  *7i6 

Municipal  Ownership:  Agitation  in  Atlanta 

40,  386,  483.  esoS,  $22,  615 

Detroit,   History  of 

,...C220,  22A,  363,  C43S.  444.  452.  499.  6508,  509 

Cleveland    586 

New   Haven.   Conn 375 

St.  Joseph,   Mich 112 

Vested   Wrongs,   Porter 746 

Wisner   on    845 

Municipalities:  Relations  of,  to  Rys.  (Boyle)..  266 

Relation  of  Railways  to  Public  (Lardner)..    39 

Murphy  Third  Rail  System '272 

N 

Nagle,  Geo.   O.,   (pen.) 650 

Nantes,   Strike  in 720 

Nashville,  Consolidation  at 310,495,626 

National  Electric  Light  Asso.,  Convention  of.  417 
National      Export     Exposition.    Philadelphia.. 

348,  386.  525.  725 

National  Exposition  of  Electric  Arts,  Chicago  349 

Navy:   Engineers  in €2 

Nickel-Steel    for 184 

Nelson.  S.  L.,   Birthday  Gift  of 483 

New   Britain:    Statistics  from   236 

Park  at 332 

New  Hampshire:  Proposed  Law  for 174 

Vestibules  in  S46 

New  Haven,  Conn..  Municipal  Ownership  in.  375 

Park   at    162 

Registers    732 

Statistics    from 238 

New  Jersey,  Consolidation  in 269 

New  London  Street  Ry.,  Statistics 238 

New  Orleans:  Accidents.   Rules  on ^273 

Construction  Wagons  and  Crews •750 

Culvert  Crossing  in *377 

Guide  to *49 

Park  at  422 

Rebuilding  Cars  and  Trucks  in '390 

St.  Charles  St.  R.  R..  Power  Station *393 

Traction   Co.,   Reorganization  of 386 

Transfer  Table  in *S43 

Newport  News,  Va.,   Reward  at   106 

New   Publications    

209,  Apr.,  353.  432,  505,  561.  623,  803,  868 

New  York  City:  Boston,  By  Trolley  (Derrah). 

€362,  377 

Brooklyn   Tunnels    554 

Electrical  Exposition  at.    See  Elec.  Ex. 

Manhattan  Ry.,  Elevators  at  Stations 360 

Electrical  Contracts  Let 856 

Metropolitan  Street  Ry. :  Cars  Blocked  by 

Rain   ,--.    57 

Chimney  Height  of  New 34 

Employe  Receiving  Shock 257 

Employes,  School  tor €294,  "312 

Nickle,   Analysis  of  a 85S 

Old  Tunnel  Road  in *4i6 

Perjury  in  Damage  Suits 46 

Rapid  Transit  in C220,  270.  83S 

Traffic  Arrangements  Discussed 630 

Third   Avenue   R.    R.:   Changing   to   Elec- 
tricity      702 

Contracts    let    37 

Double   Conduit    800 

Falk  Cast  Welding  on '13 

Kingsbridge    Extension    S9S 

Manhattan  Transfers   383 

Power  Plant  of 82 

Progress  on   419 

New  York  State:   Brake  Tests  in 336,  392,  619 

Ford  Franchise  Bill 6293.  333.  ^362,  423 

St.  Ry.  Asso.,  Ithaca  Meeting:  Attendants 

at    584 

Editorial  on    6569 

Exhibits   at    584 

Plans  for   565 

Proceedings    of    *570 

Vestibules  in.  Arguments  Against.  197,  e220,  251 
New  York.  New  Haven  and  Hartford:  Exten- 
sion  of   Third    Rail 4 

Storage   Battery  at   Hartford   •318 

Niagara  Falls:  Consolidation  in 168 

Fire   at 625 

Ice   Bridge    -..■.•i39 

Bridge  at   ■•47.  'Sio 

Lewiston  R-  R 246.  "269 


Notes  from   414,  457 

Whirlpool,  To  Harness 129 

Nice,  Electric  Tramways  in 708 

Nickle,  Analysis  of  a 858 

Norfolk   &   t)ccan   View   Ry June 

Norfolk  Western  Street  Ry.  Car  on  (Brill)...  .'621 

North   American   Construction   Co 709 

Norwalk,    Statistics   from 238 

Norwich,   Conn.,  Statistics   from 239 

Norwich,  Eng.   Electric  Railway  at •111 


C>akland,  Cal.,  Conductors  t)rdcrs  in "463 

Obituary 67,  145,  Jog.  275,  424,  497,  561,  802 

Ohio  Brass  Co..  Hose  Bridge '348 

Ohio  Street  Railway  Assoc,  Meeting  of 419 

Oil    Filters:    (Famous)    '187 

(Tvirner)  "727 

Oil :    Sprinkling    Roadbed    With    k-^s^ 

Testing  for  Acid    260 

Sec   also    Lubrications. 

O'Kcefe,    John    J.    (port.) 652 

Oldham,  Ashton   &   Hyde  Tramway '523 

Omaha:  Exposition,  Plans  of..., 414 

Greater  American   Exposition 554 

&   Council   Bluffs   Ry "296,  *3oi 

Street    Ry.,    Car    House   of •311 

Map  of    ^3'4 

Traffic  on   *3M 

Onmibuses,   New   Electrical '847 

Ontario,    Tax    Bill    in........ 242 

Operating   Expenses.      Sec   Cost   of. 

Oshkosh:  Increased  Traffic  at  (Downs) 316 

Funeral  Service  8^ 

3-Pbase  Electric  Ry "7" 

Park    at    *83 

Ottawa,  Can.,   Park  at 162 

Overcrowded    Cars   in    Montreal    351 

Streets  in   London 863 

Overwork,   Penalty  of    3^7 

Owen   Sound.   Ont.,   Park  at 332 

Owl  Cars.     See  Cars.  Owl. 

Owsley,   L.    S.    (port.) 665 


Packings.   Friction  of  Steam 850 

Paige  Iron  Works'  Special  Work,   Chicago..  ..•866 

Painting    Cars:    in    St.    Louis 701 

Does  it  Pay  (J.  L.  J.) 543 

Paints.    Cartime    Surfacer    Co 7'5 

Paint    Shops.      See    Shops,    Paint. 

Paris:   Exposition.  American   Cars  at 525 

Exhibits  at  274 

Traveling   Platform  at    i74 

Metropolitan    Municipal    Ry *494 

Omnibus  and  Tram  Service  in 506 

Orleans    Terminal.    R.    R 83 

Park  Attractions:  Free  Entertainments  (Clark)  *228 

(Clark)    '228 

Centrifugal  Railway  *8s9 

Launches  for  (Truscott)   "163 

Maze    488 

Merry-go-Rounds    "130,   *I99 

Summer    (Stewart)    396 

Why    Some    Fail    295 

Parks   in    1899: *I59.    "228.    •329.    *42i 

Advertising  in  Ohio 844 

Allentown,  Pa 230 

Anderson    559 

Ashland,    Ky 159 

Atchinson,  Kan 234 

Augusta,  Ga '329.  630 

Austin,  Tex "331 

Baltimore.   Md '233 

Bangor,   Mc 332 

Binghamton.    N.   Y.,   228 

Birmingham.  Ala 160,  421 

Brantford,   Ont '330 

Charleston,  S.  C 33i 

Chattanooga.   Tenn 533 

Cleveland.   0 234 

Davenport.    la 232 

Elgin.    Ill 233 

Grand    Rapids.    Mich 233 

Holyoke,    Mass 162 

Hot  Springs.  Ark ^234 

Indianapolis,   Ind 233 

Jamestown,    N.    Y I59 

Kankakee,    111 160 

Kansas    City    33° 

Knoxville,    Tenn 422 

Lewiston.    Me 332 

License  Fees  for   526 

Lynchburg.    Va 232 

Manchester.    N.   H 332 

Manistee.   Mich 332 

Marinette,    Wis ^332 

Middletown,  Conn 421 

Milwaukee,    Wis 332 

Mt.   Vernon.    O *i6o 

New   Britain,   Conn 332 

New    Haven.    Conn 162 

New   Orleans.   La 422 

Oshkosh    83 

Ottawa.    Can '62 

Owen  Sound.  Ont 332 

Philadelphia.    Pa •_ ...•231 

Pittsburg,    Pa '13S.    ^^2,    422 

Pottstown,    Pa 332 

St.  Thomas.  Ont i-"'V ^29 

Sans  Souci.  Chicago '202,  '422.  457,  626 


Seneca    Falls.    N.    Y 160 

Shebovgan,   Wis 162 

Terre    Haute,    Ind 332 

Toledo,    0 232 

Parrish    Signal   Svstem    ■■ 7ot 

Pass.  Wisconsin   Passes  an  Anti-Pass  Law 

C361,   408 

Patent  Rights.   Paper  on   (Thurston) 16 

Paterson,    N.    J..    Railway   Sold 521 

Patronage.     See   Traffic. 

Paving:    in    Cleveland    257 

Between  Tracks   (Rust) 848 


Suestion   (Nicholl)    577 
lam  Co.:  Rotary  Snow  Plow •33 

Truck,   No.   14   B3  Swivel   '73- 

Penington,  T.   C.   (port.)    689 

Pennsylvania:  Car  Wheel  Co.,  Works  of. ..•55,  424 

Casualty  Co 7^9 

Mutual  Indemnity  Co 386 

Street   Railways  of   m 

Reports  of  .. . ; 863 

St.    Ry.    Asso.    Lancaster      Meeting,     An- 
nouncement of  620 

Postponement    525 

Proceedings   742 

Traction  Co.    Sec  Lancaster,  Pa. 

Peoria,  Shop  Notes  from  105 

Combination  Cars  for "868 

Perjury    in    New   York    46 

Permits,   Excursion,  in  Birmingham   •471 

Personal  

66,  143,  208,  27s,  352,  424,  496,  560,  624,  702,  801,  869 

Perth:  Car  for  (Brill)  "356 

Tramways   501 

Petersburg,  Va.,  Ininrtn-cmcnts  at 274 

Philadelphia:   Bold    Kohbery  in   438 

&  Atlantic  City  St,   Ry 857 

Electric  Railways  Appreciated  in 17 

Exposition  at.     Sec  National  Export  Expo- 
sition. 

Mayor's    Sound    Views    625 

(.)pcn   Cars  in   (Brill)    '547 

Rebuilt   Station    "12 

Trolley  Parties  too  Noisy  for  626 

United   Power  &  Transportation  Co.,  Offi- 
cers Elected   353 

Plant  for 858 

Properties  Controlled   527 

Willow  Grove  Park   '231 

Photograph   by   Arc    Headlight    •425 

Pictures  in  Cars  in  Staten  Island *540 

Pierce  &   Richardson    715 

Pingrce,    Gov.    H.    S.    (port.)    224 

Pipes:  Arrangements  of,  etc.   (Edgecome) "531 

Flanges  and   Bolts   (Nagle)    '382 

Fittings,   Dimensions  of  799 

Thawing  by  Electricity  *35S 

Strengthening 184 

Pittsburg:  Automobile  Emergency  Wagon  in. .•387 

Consolidated  Traction   Co..   Park  of •135 

Power  Station,  Shops  and  Pleasure  Re- 
sort  of    *I3S 

Shops  of *44S 

Consolidation,   Litigation   Over   271 

Monongahela  Traction   Co.,  Parks  of 162 

Park    at    422 

Platform:   Gate   (Bliss)    •811 

Traveling,    at    Paris    •174 

Pleasure  Resorts.     See  Parks. 
Plows,  Snow.     See  Snow. 

Poles,    Preserving   Wood   *2i2 

Guard  for *84p 

Pomeroy.   F.  T.    (port)    51 

Pontiac,  Mich.,  Citizens  Tear  Up  Tracks  in....  591 

Poor's    Manual    for    1899    731 

Porter,  H.  F.  J.   (port.)   ds6 

Portland,   Conn.,  Statistics  from   239 

Portland,    Me.,   Consolidation  at    '204 

&  Yarmouth  Road  Sold   86 

Porto  Rico,   Electric  Railway  in   '14,   134 

Portraits    of    Electricians    387 

Pottstown.  Pa.,  Park  at   332 

Power:  Calculating  Horse   (Miller) '380 

Cost  of.  See  Cost  of  Power. 

Encouraging  Use  of  (Wakefield)   397 

Interurban  Cars,  for  593 

Power    House:    In    the    

*34.  "122,  *i84.  *26o,  '318.  *3^o,  *458,  *528,  "592,  '850 

Abnormal  State  of  a   (Birdsall)    32 

Chicago  Roads  •649-684 

Consolidated  Traction  Co.,   Pittsburg 'i^S 

Cork    Tramways    6 

Edinburgh   Cable   Rys '95 

Designing  a   (Arnold)    319 

Glasgow    Tramway    *i66 

Importance  of  and  Costs  in  (Cunningham)  458 

Los  Angeles    "87 

Louisville    Ry *439 

Model,  Under  Model  Management  (Strick- 
land)      397 

Philadelphia.   Rebuilt   *i2 

St.  Charles  St.   R.   R.,  New  Orleans *393 

Small,    Designing    Boilers   for    (Kent) 

*i25.    *i88,    '263 

Storage   Batteries   for   (McA.   Lloyd) *I90 

Third  Avenue   R.    K 82 

Toledo  &  Maumee  Valley  613 

Twin  City  Rapid  Transit  Co *74 

Wilkesbarre     •i3t 

Power  Transmission;   Line  to  Los  Angeles *87 

Buffalo    "Sis 

Long  Distance,  in  Kootenay,  B.  C 464 

Over  Large  Areas   (Armstrong)    579 

Polyphase  Currents  for   Electric   Railways. 6568 

Railway  Work,   for   (Berg)    *i8 

Rotary  Converters   (Thompson) e2,  29,  *98 

Three- Wire    System   of    6434 

Press:   Chicago.  Erroneous  Statements  by 62 

Comments   on    Cleveland   Strike    520 

Daily  vs.  the  Street  Railway   221 

Preston,   Eng.,   Carriage  Works  at   '556 

Prizes:  for  Care  of  Cars  47.  700 

Diagrams  of   Wiring   521 

Fire    Co 710 

Newport  News  106 

Profit  Sharing  in  Columbus  eso8,  526 

Public:  Relation  of  Street  Railways  to  (Lard- 
ner)     - 39 

Ownership.     See  Municipal  Ownership. 

Street   Railways   as   Institutions    119 

Publications,    New 

200.  Apr.,  353.  432,  505.  561,  623,  803,  868 

Publication,  Rochester  Ry.,  Weekly  •373 

Punches:    (Meyers)    Oct. 

(Woodman)    4^8 

Transfer,    (Landers)     *470 

Purchase  of  Materials,  etc.  (Brooks)  90 
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I'urification  of  Water  for  Boilers  (Handy)....  260 
Pyriiniids,   ISIcctric  l<.y.  to   *436 


Q  &  C  Co 728 

Bender  for  T   Kailn 866 

yiiincy,   III.:    LIkIU   Open   Car  (Brill) '559 

Litigation   (Jvlt   Koad  in   174 

No  Competing   Lines  at 240 


Hacinc,  Wis.,  TcHting  Speed  in 855 

I{ail    Bonds:    Experiments  on    (Norris) 582 

Eureka  •874 

Morris    One    Piece    "426 

Protected  '418 

Tests   of    (Brown)    805 

Hail  Joint-   American  Standard   "558 

Cast- Welded:    New    "127 

Calumet    '823 

(  hicaRo  City  Ry •653 

(Milwaukee)     •137,    735 

Third   Ave 13 

Patent   Decision  on    58 

See  also    Falk   Co. 

Electric  Welding 575,  '815 

Heater   (White)    '738 

Testing  (Chasc-Shawmut)   ^ '812 

Torrcy   "860 

Rail    Lifter    •eiS 

Kjiils:    Demand   for   C361 

Bender  for  T   (Q.   &   C.) '866 

Fluctuations  in  Price  of "630 

Price    of,    Strong    740 

Roadmasters      Association's       Report      on 

Length  of  C693,  710 

Sand  ._ 840 

Scarcity  of  '. C219 

Girder,  Transforming  into  Grooved  (Buck- 
land)   *725 

Randolph,    K.    L    (port.)    474 

Rapid  Transit,  New  York 6220,  270,  83s 

Ray.  Wm.  D.  (port.)   708 

Reading.    Pa.,    United    Traction    Co.,    Annual 
Report   117 

Records:  Axle  "254.  389 

Some   Electric  Street    Rys.    (Ryan)    580 

Traffic  in  Omaha  during  the  Exposition.  ..■314 
See  also  Accounts,  and  Cost  of. 

Reeves.  H.  A 352 

Reflectors  (Multiplex)    •419 

Refuse    Burning   in    Shoreditch    3 

Registers:    (New    Haven)    732 

(Sterling)    Double    "198 

Stolen,  Used  to  Defraud   258 

Reilly,    C.    J.    (port.)    651 

Repairs  of   Rolling  Stock   (Greer)    

252.  306,  449,  '5''4.  618,  "864 

Repair  Shops.     See  Shops,  Repair. 

Reports.  Annual;  Boston  Elevated  Ry 56 

British  Columbia  Electric  Ry 629 

Brooklyn    Roads    1 13 

Brooklyn  Rapid  Transit  Co Oct. 

Bureau  of   Engines  and   Boilers,   Philadel- 
phia      124 

Chicago  City  Ry 138 

Chicago  Electric  Traction  Co 124 

Chicago  Roads  62 

Cleveland    Electric    Railway    no 

Cologne  Tramways   354 

Columbus   (O.)   Street  Railway  Co 86 

Glasgow  Tramways    527 

Massachusetts  Street  Railways   350 

Melbourne  Tramway  Co 750 

Montreal  St.   Ry 741 

South  Side  Elevated  Railroad  Co 104 

Terre  Haute  Electric   Ry 408 

Toronto   Street   Railway    105 

Twin  City  Rapid  Transit  Co 259 

United  'Iraction  Co.,   Reading,   Pa 117 

Washington.  D.  C,  Roads  215 

Resorts.     See  Parks. 

Review:  Street  Railway,  Home  of •687 

Daily   732.  ^737 

Rewards.     See  Prizes. 

Rheostats  for  Heavy  Currents  528 

Manipulation   01.   in   Testing 850 

Rhode   Island:    Consolidation    in    216 

Street   Railway   Law   198 

Richmond,  Va. :  Fight  for  Franchises  600 

Traction  Co.,  System  of  'Sii 

Roach,  John   M.    (port.)    •655,  753 

Roadbed:  Sprinkling  With  Oil  €433 

Construction.     See  Track  Construction. 

Robbery :    $81,000    803 

Carbondale    274 

Houston    278 

Philadelphia    438 

Rochester :    Fire    at    67 

Weekly  Publication  at '373,  846 

Rockford,  lil. :  Long  Life  of  Armature  in 528 

Light  &  Power  Co.,  Statistics  of  714 

Rogers.  G.  T.  (port.)  570 

Rolling  Stock.     See  Cars. 

Roof.   Fireproof  (Ludowici)    di.<; 

Ropes:  Protection  of  Wire  (Ironsides) *6is 

Guard   for    •849 

Tests  on    *Zs^ 

Trolley,  Method  of  Holding "463 

Rotary  Converters  (Thompson)    e2,  29,  *€^ 

Rush,  C.  C,  Death  of  (port.)   353 


Safety  Valves  Freeman   381 

St.  Joseph,   Mich.:   Improvements  at 269.   713 

Public  Ownership  a   Failure  at 112 

St.    Louis:    Car   Struck   Bv    Lightning 630 

&    Belleville    Electric    Ry •841 

Consolidations   in    130,  205,  259,  540 

Fire   in    50 

Painting  Cars  in    70T 

Suggestions  to  Employes,  in 28 


World'*    Fair    240 

Si.    I'aul.     Sec    Minncapoli*. 

.St.   ThomuH,    Onl.,    Park   at    3^ 

.Salt:   Ktfeet  on   Akphalt  Pavcmenti   164 

Fined   frir    (Jhing    210 

Salt  Lake  City,  Victory  at  374 

Sand   Box:  Atlanta  *543 

(Ham)  727 

Rail  II40 

San  FranciHco:  Sutro  Road*  Sale  of  799 

Turnahic  Victory  in   300 

San  JoHe,  Cal.,  Sale  uf  Ruad  at 4H7 

Sans  Souei   Park    *202,  *432t  457.  626 

Sargent   (.0.,   New    I'Inni  of   623 

Sargent   &    I^undy    700 

Saugatuck,   Mich.,  New  Road  598 

Savannah,   Ga.,    Uinpute   Over   Gong    457 

Saw:  Band  Rip  (Lagan) "799 

<  tuard    S43 

Schlicht    Procci.8  of  Combustion    36 

.Schmidt,   (,'arl   E.   (port.)    224 

Schmidt,    l-red    (port.) 848 

School,  Einploycs',  in  New  York  C294,  '312 

Scotland,      bee    Great    Britain. 

Scranlon,  Pa.:  Passengers  Mubt  Take  Scats.. May 

i'rack   Construction   in    (Sillimanj '744 

Seal,  No,  No  Fare,  No  (iood  in  Chicago 349 

Seattle,    Wash.,   Change!»  at    363 

Seneca  Falls,   N.   Y.,   I'ark  at    160 

.Separator,  Tests  of  a  Steam    '318 

Sergeant,    t.    S.    (port.)    689 

Shaft:   for    Boston   Elevated    '548 

Steel,    in    Chicago    . .« 699 

Sheboygan.    Wis..    Park    at    162 

Shipping  Abroad.     See   Exporting. 

Shop,    Paint.    Waste   (Johnson)    16 

Heating  (Sturtevant)   '865 

Sluips.  Repair:  Brooklyn  Rapid  Tran&it  Co "343 

Cincinnati,  to  be  Enlarged   316 

Consolidated  I'raction  Co.,  Pittsburg.*  135,  '445 

Floors   243,  391 

Hints,  Calumet  Electric  St.  Ry '544 

I^ouisvillc   Ry "439 

Notes    from    Peoria    105 

Twin    City    Rapid    Transit   Co '74 

Shoreditch  Refuse  Burner  3 

Siegrist    Lubricator   Co..    System   of •260 

SicmensHalske  Co.:  Change  of  Ownership 356 

Knight    Manager  of   (port.) 197 

Works    of    '718 

Sign  :    Baseball    '618 

Car   (Hunter)    '805 

Indicating,  in  Chicago  '388 

Mail,  oa  Street   Cars   400 

Signals.  NctJHi'tv  for.  at  Crossings ei 

Signal   Syst^Mitl^ehigh  V'alley  Traction *i04 

Dover  Tramways "855 

(Parrish)    701 

(Valentine)     '387 

Silver  Bow  R.  R..  Butte  •176.  •242 

Single  Track.     Sec  Track,  Single. 

Sloan,  H.  M.  (port.)   666 

Small:  Cities,  Why  Roads  in,  Lose  Patronage.  489 

Roads  Economy  (G.  J.  A.   P.)    748 

Roads.  Boilers  for  (Kent)  •125,  •188.  '263 

Smith,  F.  E.  (port.)  662,  691 

Smith,  J.   F.   (port.)    720 

Smokeless  Furnace,  Cornelius  381 

Snow:  Cost  of  Removing,  in   Montreal 327 

Eastern   Pennsylvania    *2i5 

Heavy  in   February,   1899   ^73 

Removing  in  Chicago  '200 

Removing,  in  Various  Cities   "21 

Washington.  D.  C '206 

Snow   Plow:   (Brill)    •200 

(Taunton)    '536 

Snow   Sweeper:    (McGuire)    *2oo.    713 

Montreal    (Brill)    •114 

Soil  Binders,  Grasses  as  476 

Southern  California  Electric  Power  Co 401 

Southern  Terminal  Station,  Boston  •235 

Southwestern   Gas,   Electric  &  St.   Ry.   Asso. : 

Austin  Meeting  205,  223,  394 

Spain.  Tramways  in  Northern 854 

Special    Work,    Boston "854 

Chicago  City  Ry.   (Paige) '866 

Speed,    High;    Question    of ei 

Testing   in    Racine 855 

Truck    for    (McGuire)    '344 

Speer  Carbon   Co.    (ports.)    •717 

Speer.   J.    S.    (port.)    717 

Splicer,  Wire  (Wood)   'soi 

Spokane:  Electrolysis  Suit  at  614 

Mayor  Favors  Freight   201 

Sprague  Moltiple-Unit  System    602 

Springtield,    Mass.,    Mail   at 558 

Spring  Guards  in   Chicago   '49 

Stamford  Street   R.   R..   Statistics   239 

Standard  Air  Brake  Co..   Works  of   d28 

Standards.  Generator  Sets,  for  (Stanwood)  ....  321 

Star  Brass  Works.  Testing  Clip   "805 

Starring,  M.   B.   (port.)   651 

Staten  Island,  Pictures  in  Cars  '540 

Station.  Terminal:   Boston 'a^s 

Calumet    Ry's *^2 

Statistics.     See   Records. 

Steam  Railroad   Mileage  in  the  U.   S 59S 

Steel:  Bethlehem  Steel  Co..  Formation  of 332 

Car   Repairing  (Glenn)    '240 

Cast  Body  Bolster  '^7 

C'ast.  Truck  Frames  (McGuire)   2<n 

Demand   for    6361 

Drawn,  for  Marine  Work  184 

Ties  2j 

Step.   Extension   Car   *4S6,  Vunc 

Sterling:  Double  Register  •i^g 

Safety  Brake   '27^ 

Steubenville.    O.,    New    Railway   for    518 

Stevenson,   E.   G.   (port.)    224 

Stirling   Boiler   Co 731 

Stock    Yards,    Chicago    ds6,    d59,    '638 

Storage   Battery:   Locomotives   •604 

For  Power  Stations  (McA.  Lloyd)   '190 

Regulators    at    Hartford •318 

Road  in  Chicago   *333.  *500 


Street   Ky.   Accountants  Association.     See  Ac- 
countant b  AH»ociatioD. 

Striken:    Akron    476 

Bay   City,    Mich »94i  316 

Brooklyn    547 

(  ))att;inooga    O20 

r  Icveland...4i7,  £433,  490,  517,  530,  6567,  591,  815 

Detroit    17 

Duluth    , 34^.   418 

Kau   Claire,  Wis 559 

i-"ndon   73.  499,  537,  854 

Nanttti    720 

Wheeling^  W.   Va ca94.  3fiB,  426,  493 

Sturtevant:  KxhauM   Head   '716 

8-PoIe    Generator    and    Motor *«.-'*5S5 

Heating   Car    BarriH    , *4B4 

Paint  .Sho^»  *i65 

Ventilating    Fan    *333 

Subway.     Sec  Bonton. 

.Suckow,  Gustavc  (port.)   J07 

.Supolies.  Purchanc,  Inspection,  etc.  (Ilrooki).    00 

Surface  Contact  Sy&tcm  at  Tour* *9gS 

Surgeons^  Strike  of  Englith   £067 

Sydney,    framwayit  of  ((icott) '37 

Syracuse:   £mplo^e^  Clambake  586 

Mob  Teari   Up  Track 351 

Systems,  Various  Kteclric  Traction  (RobinMn)  472 

Switzerland:   Car  Plant  for   701 

Electric    Railways    in    4B8 


Tacoma-Seattte  Air  Line  617 

Tampa,  Dam  Wrecked  at  *4 

TatterMlls,   Chicago   "eie,  '685.  •686 

Tax:   Bill  in  Ontario   343 

Franchise    easo 

Ford,  ill   New  Yoric ea93,  333,  e^,  423 

Missouri    436 

Taunton   &   Brockton   Sold   630 

Taunton   Snow   Plows   •$36 

Telegraph  Employes'  Political   League  in  Illi- 
nois   ciso 

Telephones  in    Railway  Service   (Garl)    713 

Tennessee  Street  Ry.  Association 241 

Terminal    Station.      Sec   .Station.   Terminal. 

Terre   Haute:    Mileage   Reports  in '400 

Park    at    333 

Receivers'    Report    •406 

Sale  at   348,  506 

Testing:  Boilers 593,  850 

Brake,  in   New  York  336,  392,  619 

Brake   Shoes.   M.   C.   B 748 

Clips   for   Wires   (Star)    •805 

Engines  and  Boilers  (Spangler) 185 

Generators.  Fixing  Rheostats  for 850 

Lightning  Arresters  (Garton)   aoo 

Motors  in  Chicago *6t9 

Steam   Separator    •318 

Rail   Bonds  (Brown)    805 

Rail   Joints    (C  hase-Shawmut)    •812 

Rheostats  for  Heavy  Currents  528 

Rope  Knots  •858 

Steam  Packing  •Sso 

Thermal,  for  Car  Wheels   486 

Thawing  Pipes  by  Electricity   "355 

Thieves :    Copper     6219 

Buffalo    526 

Chester   .- 279 

Fairhaven    374 

Lancaster.   Pa 525 

Schmidt  (port.)   848 

Third  Rail:  Extension  of  <N.  Y.,  N.  H.  &  H.)      4 

Long  Island  6*5 

(McElroy-Grunow)  854 

Murphy    •372 

Three-Phase;  for  Electric  Railways e434t  es68 

Oshkosh    •71 1 

Tickets:    Forged,   in   Detroit    9 

Childrens'    •831 

Using  Cancelled,  in  Birmingham.. e36i,  373,  438 

Ties:   Preservation  of  (Rowe)   483 

Repair  of  832 

Steel    33 

Track  Without  Wooden £814,  •fl^? 

Tiflis.  Russia.  Electric  Railway  in  716 

Tighe.  E.  R.  L.  (port.)   691 

Timber.    Preser\-ation   of   (Rowe)    482 

Timing  System.  Car  '180 

Toledo:  Fremont  &   Nom-alk  R.   R. 615 

&  Maumee  Valley  Ry.,  Power  House  of 613 

Traction    C»..   Additions   to    593 

Annual  Meeting   800 

Band  '103 

Increased  Traffic  in   13 

Park  of   232 

Underground    Wiring    •586 

Union  Disbands  fo 

Tonawanda.  Transformer  Station  at •i*^ 

Torches,   Illuminating   (Smith)    •199 

Toronto  Street   Ry.,  .\nnual  Report   105 

Torrey  Rail  Joint •Sfo 

Torrington  &  Winchester  Street  Ry..  Statistics  230 

Tours,  Surface  Contact  System  at *Ss6 

Tower,  Cooling.     See  Cooling  Tower. 

Tracks:   Citizens  Tear  up  in  Fontiac   591 

Cleaner    (Monarch)     '714 

Construction.  Details  of  (Rosencrans) 'iSr 

Maintenance  of  (Butts)  ^739,  '766 

Scran  ton    (SilHman)    ^744 

Street    Railway   CBurke)    •409 

Trench,  in  Brookh-n   '797 

Without  Wooden  Ties e8i4,  ^847 

Pavements   Between   (Rust) 848 

Punished  for  Obstructing  305 

Single.  Six  Minute  Headway  on.. 295,  •417.  463 

Trade.    Echoes   from    .' 

68.    146,   216,   290,  357.  4^8.  502,  Aug.,  627,  733, 

B06,  871 

Influence    of    Street    Railways 0692 

Stimulating  by  Park,  etc   (Clark) •338 

Why    Small    Roads    Lose 489 

Train    Resistance   Formulas    •116 

Train    Ser\-ice    and    Its    Application    (McCor- 
inac^t)    €739.    770 
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STREET    RAILWAY    REVIEW. 


Traffic:   How  to  Increase  (Downs)    3'* 

Transfer;    Punch    (Landers)    47° 

Atlanta   m.  *62* 

Chicago   City   Ry *338 

Chicago  Electric  Traction   '599 

Cleveland    '42 

Disputes c8i3 

Law  to  Prevent  Misuse  of  482 

Table,  New  Orleans  *S43 

^Third  Avenue-Manhattan  383 

Washington,  D.  C 844 

Waterloo,  Frauds  in  555 

Transformer  Station  at  Tonawanda   "164 

Transportation  in   Cities   (Lardncr) ■    39 

Transmission  of  Power.    Sec  l*ower  Transmis- 
sion. 

Trenton,  Lawrenceville  &  Princeton  R.  R 377 

Trip:  from  Boston  to  New  York  (Derrah) 

e362,   j77 

Accounts  of,  Boston  (Smith)  10 

Triumph    Direct   Current    Dynamo 50* 

Trolley   Rope.    Pole.   Wheel,   etc.     Sec   Rope, 
Pole,  Wheel,  etc. 

Trucks:  Barney  &  Smith  Class  "H" '614 

Body  Bolster,  Cast  Steel *337 

Brill,  at    Cornell    University 70a 

(Heulings)    W  K 

Lord   Baltimore   Maximum   Traction... d  38,  46 

McGuirc  at  the  Convention '810 

Frames,  Cast  Steel  in 201 

High  Speed  ^344 

McGuire  High  Speed  "344 

Moore   , ^ '78 

Peckham  No.   id  B-3  Swivel -. •73s 

Rebuilding    in    New    Orleans 390 

Trust  Craze  Receives  Setback   6361 

Tubes  'Boiler.     Sec   BoilEr   Tubes. 

Tunnel:  Connecting  New  York  and  Brooklyn. ^554 

Old  in  New  \  ork   ...."416 

Turnable  Victory  in  San  Francisco 300 

Turner  Oil  Filter  '727 

u 

Uniforms:    Employes    45i    *6to 

Caps  *209 

Union   Boiler  Tube  Cleaner   382 

Unit  of  Comparison,  Car  Mileage,  etc.   (Mac- 

kay)  <:739.  781 

United  Kingdom,  Electric  Tractipn  in 257,  599 

United      Power    &    Transportation      Co.      See 

Philadelphia. 

United  Slates   Wire  Mat 7^7 

Utica:   Boyle  on  Relations  of  Municipalities..  266 

Important  Extension  at  800 

V 

Valentine  Signal  System  '387 

Valves:  Dimensions  of  799 

High  Pressures  (Crane)   728 


Safety  (Freeman)   381 

Van  Dorn  Couplers '725 

Van   Horn,   Burt  tport.)    223 

\'entilating  Fan.     Sec  Fan. 

Paint  Shops,  Sturtevant '865 

Veracruz,  Tramways  in   759 

Vested  Wrongs  (Porter)   74* 

Vestibules:   Baltimore  et49 

New  Hampshire,  in   546 

New  York,  in   197,  e220,  251 

Viaduct:   Construction  in   Chicago   *i8 

Damaged  at  Cleveland   •15' 

Vicksburg.  Opening  of  Road  at '341 

Victoria,  Australia.  Electricity  for  Roads  in..  533 
\*icnna:  Electric  Congress  in  521 

Street  Railways  in   9 

Virginia  Street  Ry.  Asso 48,  I97i  42* 

Voltmeter.   Recording   (Elliott)   '246 

Voss,  J.  T.   (port.)    ....; 315 

w 

Wabash  &  Mississippi  Construction  Co 169 

Wages:   in   Atlanta 6'3 

Dividends  on  at  Columbus esoS,  526 

Increased    in   Joliet 327 

Increased    at    Montreal    475 

Increased,  Various  Roads  

e293,  3tS.  C362,  eso8,  542 

Strikes  for  Higher   6294 

Wagon:  Coal  for  Boiler  Rooms  64 

Crews,  in   New  Orleans   •750 

Emergency,  Automobile,   Pittsburg   '387 

Watch  and  Clock  Face *857 

Walmslcy,  William  (port.)   669 

Walworth  Manufacturing  Co.,  Tables  Published 

By   799 

Warsaw,  Russia.  Tramways  at  797 

Washouts   in   Miami    Valley    'loi 

Washington.  D.  C:  Reports  of  Roads  at 215 

Snow   Storm   at    *2o6 

Street  Railways  at  30S 

Transfer  Ticket  844 

Traction  &  Electric  Co '563 

Waste,  Paint  Shop   (Johnson) 16 

Water:  Main,  Bursting  of,  in  Brooklyn 48 

Guards  for  Poles  and   Rope '849 

Purification  of,  for  Boilers   (Handy) 260 

Waterbury  Traction  Co..  Statistics 239 

Waterloo,  la..  Transfer  Frauds  in  555 

Watertown,    N.    Y..   Accident   at "407 

Waukesha.    Riot   at    SO' 

Waupaca  &  Chain  o'  Lakes  ElectriflfKy 533 

Weather,  Cold.  Stops  Traffic  ^fc, 174 

Weaver,   R.   D.   (port.)    .fffT. 370 

Welding.    See  Rail  Joints. 

Wellington    Hotel    629 

Western  Gear.  Absorbed  by  Falk-Co...: 198 

West  Haven,  Winchester  Ave.  R.  R 240 

Westinghouse  Co.:   Generators   601 

Electric-Pneumatic  Control    804 


Hartwell   

Trip  to  South  Side  Plant 

Weston,  C.  V.  (port.)   

Westport  &  Saugatuck  St.  Ry 

Wharton,  Jr.,  &   Co.,  Wm.,  Special   Work   in^ 

Boston  * 

Wheeler,  Geo.  H.,  Death  of  (port.) 

Wheeling  Strike  e294,  308,  426, 

Wheels:  Cars  Without   

Grifiin    Plant    in    Chicago 

Grinding  Flat  : * 

Mileage  by  Street  Car 

'Mounted,  Jack  for  Turning   

Pennsylvania  Car  

Thermal  Tests  of  


TroUey    Turning 
lie 


White   Rail  Joint   Heater   

Wichita,   Kan.,  Situation  in    

Wilcoxon,  C.  N.,  Found  Guilty   

Wilkesbarre,  Dallas  &  Harvey's  Lake  Ry ' 

Wilmington  City  Ry.  Co.,  Prize  for  Fire  Co... 

Wilson,  H.  L.  (port.)   

Wire:   Clips  for  Testing   (Star) 

Hauling  Through  Conduits  

Insulated    Trolley    

Splicer    (Wood)    ' 

Thieves.     Sec  Thieves. 
Wiring:   Overhead.   Prizes  for   Diagrams 

Underground,  Toledo  Traction  Co ' 

Wise,  Cmt,  Visits  Cuba   

Wisconsin:    Prevent    Misuse   of   Transfers 

Passes  Anti-Pass  Law   e36i, 

Wood    Poles,    Preserving    

VVoodruff,   Ernest   (port.)    

Wood  Working  Machinery  (Fay  &  Eagan).... 

'46, 

Worcester,   Mass.;   Collision  at 40, 

&  Webster  Street  Ry 

Wreck.     See  Accident. 

Wrongs  Vested  (Porter) 
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684 
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563 
493 
259 
•65 
'201 
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'256 
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47" 
427 
•■31 
710 
691 
•805 

•501 

521 
•589 
129 
482 
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689 

•799 
278 

482 
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X    Bridge,   at   Le    Mans   .*4o8 

Xenia,  Rapid  Transit  Co.,  Plans  of  sSo 


Year  Past   e8i3 

Yerkes,  C.  T.  (port.)   663,  756 

Open    Letter   to    797 

Retirement   of    C362 

Roads.     See  Chicago. 

Testimonial  to  0568,  598 

Youngstown,  0.:  Car  for  113 

Three  Attempts  to  Wreck  Car  595 

Yuille,   G.    A.    (port.)    689 


Zerby,  William   (port.)   274 
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CORRESPONDENCE. 

We  cordially  invite  corrcspoudence  on  all  subjects  of  interest  to  those  eiiRaged 
in  any  branch  of  street  railway  work,  and  will  gratefully  appreciate  any  marked 
copies  of  papers  or  news  items  our  street  railway  friends  may  send  us,  pertaininif 
either  to  companies  or  ofticers. 


DOES  THE    MANAGER    WANT   ANYTHING? 

If  you  contemplate  the  purchase  of  any  supplies  or  material,  wc  can  save  you 
much  time  and  trouble.  Drop  a  line  to  The  Review,  stating  what  you  are  in  the 
market  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the  best 
dealers  in  that  line.  We  make  no  charge  for  p  iblishing  such  notices  in  our 
Bulletin  of  Advance  News,  which  is  sent  to  all  manufacturers. 

This  paper  is  a  member  of  the  Chicago  Trade  Press  Association. 
Entered  at  the  Post  Office  at  Chicago  as  Secood  Class  Matter. 


VOL.  9. 


JANUARY  15,  1899. 


NO.  L 


The  Indiana  legislature  started  out  on  its  first  day's  session 
by  introducing  a  3-ccnt  fare  bill;  and  regulations  relating  to  heating, 
speed,  manner  and  time  of  operation,  and  several  other  matters 
which  are  and  always  will  be  questions  of  local  condition.  If  the 
Hoosier  statesmen  would  only  go  out  and  undertake  the  manage- 
ment of  even  a  lo-car  road  for  a  few  weeks  they  would  return  and 
make  short  work  of  these  biennial  bills. 


As  the  opening  days  of  the  new  year  grow  into  weeks  the  out- 
look for  construction,  reconstruction,  betterments  and  increased 
service  becomes  more  and  more  promising.  A  single  supply  house 
in  this  city  has  already  made  bids  on  the  line  of  material  it  handles 
to  no  less  than  one  hundred  and  fifty  roads  existing  or  proposed. and 
this  instance  is  duplicated  in  the  experience  of  many  others.  The 
inevitable  result  will  be  a  grand  scramble  upon  the  advent  of  warm 
weather  for  materials,  machinery  and  cars,  and  those  who  delay 
will  have  to  pay  the  penalty  in  waiting  for  delivery  of  their  orders. 


The  question  of  speed  is  one  which  will  interest  operators  of  in- 
terurban  roads,  as  the  latter  come  to  compete  more  frequently  with 
the  steam  lines.  To  obtain  motors  is  an  easy  matter,  and  trucks 
and  cars  will  safely  travel  as  fast  as  the  motors  can  drive  them. 
The  vital  point  is  in  the  track,  as  is  being  demonstrated  in  the  pres- 
ent competition  for  the  fast  mail  contract  between  Chicago  and 
Omaha.  Builders  of  interurbans  will  do  well  to  sacrifice  some- 
thing of  ornament  if  need  be  in  their  buildings,  and  at  the  start 
make  retrenchments  if  necessary  along  other  lines,  but  by  all  means 
have  a  good  roadbed.  It  will  wear  out  fast  enough  under  the  most 
favorable  conditions,  and  high  speed  is  neither  pleasant  or  desira- 
ble on  a  poor  track. 


The  mayor  of  Chicago  continues  his  persecution  of  the  local 
street  car  companies,  and  apparently  is  losing  much  sleep  in  his  ef- 
forts to  devise  new  methods  of  annoyance.  In  the  meantime  olir 
streets  are  left  uncleaned,  and  their  condition  would  disgrace  a 
town  of  live  thousand.  Citizens  are  waylaid  and  held  up  at  all  hours 
of  the  day  and  nielli,  and  within  ten  days  this  has  been  carried  to 
the  extent  of  holding  up  a  passenger  on  a  passenger  train  in  broad 
daylight,  and  before  the  train  had  gone  a  mile  from  the  depot.  As 
usual  no  arrests  were  made.  Policemen  are  being  constantly  at- 
tacked and  shot  and  one  was  killed  by  these  bandits.  But  the  chief 
executive  appears  to  have  no  time  for  such  incidents  as  loii«  as  he 
can  harass  a  street  car  company. 


A  IJrooklyn  divine  in  a  sensational  sermon  characterizes  corpora- 
tions, notably  street  car  companies,  as  robbers,  against  whom  the 
public  has  no  voice.  The  average  manager  is  laboring  under  the 
impression  that  it  is  the  dear  public  which  deems  it  a  virtuous  act 
In  "beat"  a  company;  and  as  for  the  public  having  no  voice,  we 
have  always  found  it  one  grand  chorus  of  kicks  when  through  some 
accident  or  inadvertence  a  car  was  late,  or  the  customary  comforts 
were  temporarily  disarranged.  Then  he  goes  on  to  commend  what 
he  calls  "  the  Chicago  rope  and  gallows  act  "  in  language  for  which 
if  he  was  in  the  least  informed  of  the  actual  facts  would  make  him 
blush  or  stamp  him  as  an  anarchist.  Business  men  and  reputable 
citizens  had  nothing  to  do  with  the  threats  of  which  he  speaks  with 
so  much  commendation,  except  to  disown  them.  The  Rev.  Frank 
is  evidently  either  the  victim  of  a  wild  hallucination  or  easily  gul- 
lible. 


The  necessity  of  signals  or  interlocking  devices  at  grade  cross- 
ings of  street  railways  with  steam  railroack  has  frequently  been 
mentioned  in  these  columns,  and  recent  accidents  as  well  as  some 
narrow  escapes  call  again  attention  to  the  subject. 
•'  At  Scranton,  Pa.,  last  month  a  motorman  ran  his  car  through  the 
gates  at  a  railroad  crossing  and  it  was  struck  by  a  freight  train,  one 
of  the  14  passengers  on  the  car  being  fatally  injured.  •    ■'■ 

From  San  Francisco  comes  the  story  of  a  narrow  escape;  a  train 
of  two  coupled  street  cars  was  stopped  on  the  tracks  of  the  South- 
ern Pacific  by  an  accident  to  the  electrical  apparatus  while  crossing. 
In  this  instance  the  passengers,  over  100  in  number,  left  the  cars 
and  the  men  of  the  party  were  able  to  push  them  across  the  tracks, 
just  in  time  to  avoid  a  collision  with  an  approaching  train. 

At  Indianapolis  recently,  the  trolley  left  the  wire  while  a  car  was 
crossing  the  tracks  of  a  steam  railroad,  and  the  car  stopped  di- 
rectly in  front  of  an  approaching  train.  By  an  emergency  applica- 
tion of  the  brakes  the  train  was  stopped  within  four  feet  of  the  car 
which  was  filled  with  passengers.  It  so  happened  that  the  brake 
leverage  on  this  particular  train  had  been  increased  a  short  time 
previously  and  a  quicker  stop  was  made  than  would  otherwise  have 
been  possible. 

In  any  of  these  cases  there  might  have  resulted  an  accident,  to 
settle  the  damage  claims  arising  out  of  which  would  have  paid  for 
the  installation  of  several  interlocking  systems. 


During  the  late  controversy  over  the  franchise  question  in  Chica- 
go there  were  some  astonishing  figures  and  arguments  presented  in 
the  newspapers  regarding  street  railway  properties.  The  ignorance 
of  the  contributors  and  the  editors  of  the  Chicago  dailies  was  pain- 
fully evident.  Possibly  they  had  not  informed  themselves  on  the 
subject,  but  that  did  not  deter  them  in  the  least  from  discussing  the 
financial  and  operating  affairs  of  the  street  railway  corporations. 
The  printing  of  such  matter  holds  the  writer  up  to  ridicule  to  those 
conversant  with  the  actual  conditions,  but  the  harm  comes  from  the 
impression  made  on  the  public  mind.  -\n  ordinary  business  man 
has  no  time  or  inclination  to  figure  out  the  receipts  of  the  company 
by  the  number  of  nickels  collected  by  the  conductor  on  the  car  in 
which  he  rides,  and  it  is  impossible  for  him  to  estimate  the  expense 
of  operating  a  large  railway  system,  for  there  are  hundreds  of  items 
which  go  to  make  up  the  total.  For  this  reason  figures  utterly  at 
variance  with  the  truth  can  be  taken  as  an  h\-pothesis.  and  false  and 
impossible  conclusions  deduced  therefrom,  and  at  the  same  time  be 
received  with  credulity  by  the  public. 


^1jM.S^Si\1vv^5Va^ 


Last  month  attention  was  called  to  a  statement  which  was  cred- 
ited to  the  Review  in  an  article  printed  in  the  "  Chicago  Record  " 
which  never  appeared  in  our  columns.  In  the  next  contribution  on 
street  railway  aflfairs  in  that  paper,  it  is  one  of  our  contemporaries 
which  sutlers  from  the  legerdemain  method  of  making  copy.  Un- 
der the  caption  of  "  Underground  Traction  "  (the  article,  however, 
treats  of  conduit,  not  a  tunnel  system  of  railways)  Edward  W. 
Bemis  argues  that  the  "  unsightly  trolleys  "  should  not  be  tolerated 
longer.  Mr.  Bemis  is  the  professor  who  about  two  years  ago 
proved  decidedly  obnoxious  to  Chicago  on  account  of  his  socialistic 
utterances,  and  had  to  seek  employment  elsewhere. 

Reference  is  made  to  a  report  by  F.  S.  Pearson  (who  for  years 
was  chief  engineer  of  the  Metropolitan  Street  Railway  Company, 
of  New  York)  to  the  city  of  Liverpool,  and  from  this  an  argument 
is  deduced  against  the  trolley.  Elsewhere  in  this  issue  is  a  descrip- 
tion of  the  first  trolley  line  in  Liverpool,  just  completed.  Mr.  Pear- 
son's report  is  not  against  the  trolley  and  Liverpool  wisely  decided 
upon  that  system  in  preference  to  all  others  after  the  inost  extensive 
investigations  in  hurope  and  America. 

The  most  glaring  fabrication  in  this  article  is  contained  in  the 
following  figures:  Receipts  per  car-mile — Cable,  $33.27;  Electric, 
$26.03;  horse  car.  $28.82.  Operating  expenses  per  car-mile — Cable, 
$'7-55;  electric,  $lo.o<i;  horse  car.  $17.89.  To  the  casual  reader  this 
does  not  appear  so  ridiculous  as  a  few  more  figures  will  reveal.  The 
statistics  are  credited  to  the  report  of  the  Metropolitan  Street  Rail- 
way Company,  of  New  York,  for  the  quarter  ending  September  30, 
1898.  For  the  three  months  referred  to,  the  car-mileage  of  the  cable 
lines  was  2.804,383,  for  the  electric  4,059.756  and  for  the  horse  cars  3,- 
501,088.  According  to  the  above  table  the  receipts  of  the  company 
for  that  time  would  be  $299,879,626.15,  and  which  would  make  an 
annual  income  of  $1,199,518,504.60.  Under  these  financial  condi- 
tions there  would  be  good  reason  for  the  4-cent  fare  clamor,  and 
compensation  sufficient  to  run  the  entire  city  government,  which 
would  be  a  mere  incidental  expense  of  $,?o,ooo,ooo  a  year,  and  in  ad- 
dition the  company  could  well  afford  to  help  out  the  government  by 
assuming  the  entire  pension  roll  which  might  be  enlarged  to  include 
worn  out  professors  of  political  economy  who  are  no  longer  accept- 
able in  our  universities;  municipal  reformers,  theorists  and  others 
of  that  class. 

Apparently  it  makes  no  difference  to  some  newspaper  proprietors 
what  they  say  as  long  as  it  hits  street  railways  and  they  appear  to 
delight  in  prostituting  their  colunms  to  these  malicious  falsehoods. 


A  street  railway  company  is  one  of  the  largest,  if  not  the  largest, 
con.sumcr  of  power  iti  any  community,  and  where  there  is  current 
available  from  a  water  power  plant  a  great  saving  can  be  effected. 
As  a  rule  the  current  has  to  be  conducted  for  some  distance  and  al- 
ternating current  transmission  is  adopted  for  the  sake  of  economy. 
For  lighting  and  general  power  purposes  it  is  only  necessary  to  re- 
duce the  voltage  by  means  of  static  transformers,  but  for  electric 
railways  direct  current  is  necessary  and  some  means  must  be  used 
to  convert  the  alternating  current  to  drive  the  direct  current  ma- 
chinery of  the  street  railways. 

The  most  natural  solution  was  to  operate  a  direct  current  gen- 
erator by  an  alternating  current  motor  and  this  has  been  done  suc- 
cessfully. The  two  machines  have  been  combined  in  one  and  the 
name  rotary  converter  applied  to  it.  The  advantage  is  obvious  as 
the  same  fields  and  windings  are  used  both  for  the  alternating  and 
direct  currents  and  the  functions  of  an  alternating  synchronous  mo- 
tor and  a  direct  current  generator  are  performed  by  the  converter. 
It  is  merely  an  ordinary  generator  with  collector  rings  connected  to 
the  windings  at  one  end  of  the  armature;  of  course  no  driving  at- 
tachment is  necessary.  It  is  well  understood  that  alternating  cur- 
rents are  generated  in  every  armature  winding  and  rectified  by  the 
cominutalor.  In  the  converter  the  alternating  currents  are  led  in- 
to the  winding  from  the  transmission  lines  by  collector  rings  and  as 
the  commutator  segments  from  each  winding  pass  under  the  brush 
the  process  of  commutation  goes  on  as  with  an  ordinary  direct  cur- 
rent generator.  The  converter  is  not  only  simpler  than  two  ma- 
chines but  it  is  cheaper  in  first  cost  and  less  expensive  to  maintain; 
it  has  a  much  greater  capacity  for  the  same  weight;  there  are  no 
serious  armature  reactions,  due  to  combining  the  functions  of  a  mo- 
tor and  a  generator  armature  in  one,  and  for  the  same  reason  there 
is  an  absence  of  mechanical  torque  and  field  distortion.     The  effect 


of  the  current  driving  the  armature  balances  the  dragging  effect  of 
current  generation.  In  some  converters  of  the  earlier  types  there 
were  two  sets  of  windings  on  the  armature  but  this  practice  is  now 
obsolete  for  there  is  no  advantage  in  having  more  than  one  set  of 
windings. 

One  peculiarity  of  the  converter  is  that  the  ratio  of  voltages  in 
converting  the  currents  is  practically  fixed,  being  approximately  as 
I  is  to  1. 41,  or,  to  illustrate,  with  an  imiiressed  effective  e.  m. 
f.  of  350  volts  at  iho  collector  rings  a  current  would  be  taken  from 
the  commutator  at  500  volts.  This  would  not  be  so  if  there  were 
two  machines,  a  motor  and  a  dynamo,  for  in  the  latter  case  the 
voltage  could  be  regulated  by  the  field  excitation.  However,  near- 
ly the  same  etfect  can  be  accomplished  as  over-compounding  with 
direct  current  generators  by  a  certain  amount  of  self-induction  be- 
ing interposed  in  the  alternating  current  lines  feeding  the  converter 
which   is  excited   by  a  compound   winding. 

On  another  page  may  be  found  the  reprint  of  a  paper  read  by 
Prof.  S.  P.  Thompson  before  the  Institute  of  Electrical  Engineers 
on  "  Rotary  Converters  "  which  is  well  worth  the  time  required  for 
its  perusal.  The  paper  is  quite  long  and  complete,  including  sev- 
eral tables  and  diagrams,  but  the  subject  is  treated  without  resort- 
ing to  mathematics.  The  author  mentions  the  growing  favor  for 
alternating  currents  in  railway  work  and  the  fact  that  in  America 
the  converter  has  found  its  application  on  a  larger  scale  than  in 
Europe,  which  is  largely  due  to  the  lunnerous  water-falls  in  this 
ci>untry.  The  street  railways  about  Niagara  Falls,  Buffalo,  Salt 
Lake  City,  Ogden,  Sacramento,  the  interurban  between  Barre  and 
Montpelicr,  Vt.,  and  others  receive  currents  from  water  power 
plants  which  after  passing  through  converters  is  fed  into  the  lines. 

But  alternating  current  transmission  is  not  by  any  means  con- 
fined to  water  power  plants.  The  economy  of  large  power  stations 
with  units  of  great  capacity  is  recognized.  Recent  progress  in  al- 
ternating current  transmission  and  the  development  of  the  converter 
has  made  it  more  economical  to  generate  the  current  in  a  large  cen- 
tral station,  transmit  it  a  high  voltage  and  convert  it  at  suitable 
points  to  feed  the  lines.  The  tramway  system  of  Dublin  has  a 
three-phase  transmission  for  the  lines  at  a  distance  from  the  station 
and  those  nearby  are  fed  direct  from  the  generators  which  are  steam 
driven.  The  same  plan  has  been  carried  out  on  the  Chicago  &  Mil- 
waukee Electric  Railway,  the  alternating  current  being  transmitted 
at  4,500  volts.  The  power  station  of  the  Metropolitan  Street  Rail- 
way Company,  in  New  York,  of  70,000-h.  p.  capacity,  is  designed 
for  suppljing  current  to  all  parts  of  the  borough  of  Manhattan  at  a 
voltage  ol  6,000.  The  current  will  be  reduced  in  potential  and  con- 
verted at  eight  sub-stations  conveniently  situated  with  reference  to 
the  various  railway  lines.  The  same  system  has  been  adopted  for 
the  Central  London  Railway. 

The  latest  and  most  complete  feeding  systems  in  our  large  cities 
provide  for  alternating  current  transmission.  From  a  theoretical 
and  practidl  standpoint  this  is  even  more  applicable  to  interurbans 
with  long  straight  lines.  For  the  interurban  systems  now  being 
planned  high  voltage  transmission  is  in  nearly  all  cases  favorably 
considered,  for  it  is  recognized  as  a  step  in  advance.  The  rotary 
converter  has  made  this  possible  and  it  is  particularly  fortunate  that 
it  should  be  developed  just  at  the  time  when  electric  railways  arc 
lengthening  and  alternating  current  transmission  is  finding  wide 
application.  The  development  of  the  converter  has  been  so  recent 
and  rapid  that  literature  on  the  subject  is  very  meager;  so  that  a 
comprehensive  paper  by  so  eminent  authority  as  Prof.  Thompson 
commends  itself  to  street  railway  men  who  are  keeping  abreast  of 
the  times. 


The  reorganization  of  the  naval  personnel  is  a  subject  which 
should  interest  our  readers  for  two  reasons.  First,  as  citizens  of  the 
republic  we  should  all  wish  for  what  will  increase  the  efficiency  of 
the  navy.  Second,  as  men  engaged  in  a  business  (like  so  many 
modern  industries)  having  its  foundation  upon  the  work  of  the  en- 
gineer, civil,  mechanical  or  electrical,  we  can  appreciate  the  import- 
ance of  the  naval  engineer,  as  well  as  the  injustice  of  the  system 
which  denies  him  proper  recognition. 

We  have  nowhere  seen  a  better  statement  of  some  of  the  facts 
which  render  necessary  a  reorganization  of  the  United  States  navy 
than  that  presented  by  Arthur  Warren  in  current  issue  of  the  "  En- 
gineering Magazine,"  in  his  article  on  the  "  Fighting  Engineers  at 
Santiago." 
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A  few  weeks  after  the  liattle  in  wliieli  Cervera's  fleet  was  destroyed 
one  of  our  Leclinieal  conteinporaries,  in  rehnkinj,'  the  author  of  an 
iMiRlisli  eoniiiieiit  on  ihe  battle, said  editorially:  "  We  venture  to  say 
that  when  the  lull  ollicial  re|)orls  are  made  puljlie  that  editor  will  he 
convinced  that  llu'  l>lo<l<ade  oi  the  Siianish  fleet  in  the  harbor  of 
Santiago  was  one  of  Ihe  most  beautiful  examples  of  sustained  vig- 
ilanee  and  discipline  that  he  ever  heard  of.  There  is  no  probability 
that  Ihe  ships  of  tlu'  blockading  lli'el  lay  ofT  the  harbor  with  their 
lircs  banked,  'riKH-  is.  on  ilic  oilier  li.ind.  (.jreat  probability  that 
every  one  of  those  ships  was  always  ready  for  instant  motion  and 
action."  riiis  is  an  engineer's  view  of  what  shouhl  have  been  done 
during  ihe  blockade,  and  knowing  Ihe  pr<ifessional  ability  of  the 
engineer  corps  of  our  navy  the  natur.il  conclusion  was  that  this  is 
what  was  done.  And  we  Ihought,  judging  by  Ihe  result  aecom- 
l)lished,  that  these  were  the  fads. 

If  Mr.  Warren's  infonn.ilion  is  correct,  and  at  this  late  date  there 
is  no  good  reason  why  it  should  not  be,  the  fleet  at  Santiago  was  tar 
from  ready  for  inslanl  motion  and  action.  Mr.  Warren  says:  "The 
American  ships  bad  been  off  the  coast  for  weeks,  waiting  for  the 
enemy  to  come  out.  When  ihe  enemy  cainc  out,  the  American 
ships  were  ready  lo  shool,  bill  nol  to  give  chase.  This  was  no  fault 
of  the  engineers.  It  was  iioi  ilu-  effect  of  over-confidence.  It  was 
the  result  of  a  condition.  The  condition  is  peculiar  to  naval  prac- 
tice. It  was  long  ago  discarded  in  the  merchant  service.  In  the 
merchant  service  ihe  chief  engineer  controls  his  department.  In 
the  navy  the  captain  controls  the  engineers  and  is  in  turn  controlled 
by  the  commanding  olliccr  of  the  fleet.  The  chief  engineer  of  an 
.Atlantic  liner  looks  to  his  captain  for  starting  and  stopping  signals 
only;  for  the  rest  he  takes  his  orders  from  his  owners  and  reports 
lo  them.  The  chief  engineer  alone  is  responsible  for  the  care,  oper- 
.ilion  .uul  ecoiinuiy  ol  ihe  machinery.  In  Ihe  navy  the  ship's  cap- 
tain decides  how  iiumy  boilers  shall  be  used,  how  much  coal  shall 
be  burned,  what  pressure  shall  be  carried.  And  the  American  cap- 
tains at  Santiago  had  everylhing  in  readiness  except  their  engines 
and  boilers.  There  were  two  exceptions, — the  Oregon  and  the 
Gloucester." 

On  nearly  if  not  ipiite  all  the  vessels,  save  these  two.  engines 
were  uncoupled,  tires  out,  boilers  empty,  and  some  of  the  command- 
ing officers  were  seeking  to  make  records  for  coal  economy!  As  it 
is  aptly  pul.  "  in  time  of  war  the  lioilrr  rooms  were  ])repared  for 
peace.  " 

In  railroad  service  the  conductor  has  charge  of  his  train,  but  that 
does  not  enable  him  to  direct  what  steam  pressure  his  engineer 
shall  carry  or  how  much  oil  he  shall  use.  The  engineer  is  given 
his  locomotive  and  held  accountable  for  results. 

The  naval  personnel  bill  now  before  congress  is  a  well-considered 
attempt  to  remedy  some  of  the  recognized  defects  in  the  present  or- 
ganization. By  it  the  engineer  officers  are  to  be  transferred  to  the 
line  and  thus  given  the  rank  heretofore  denied  them,  and  henceforth 
all  officers  must  be  to  some  extent  engineers.  It  would  be  well  if 
the  engineer  officers  were  further  given  the  same  authority  in  their 
special  department  as  is  enjoyeil  by  engineers  in  the  merchant  ser- 
vice. 

THE  GRAB-HANDLE  MAN  GETS  SIX  MONTHS. 


In  the  Re\  new  for  December,  1898,  page  852,  was  published  an 
account  of  the  operations  in  Massachusetts  of  a  man  of  many 
aliases  whom  we  have  named  "  the  grab-handle  man,"  together 
with  references  to  former  numbers  giving  details  as  to  the  attempts 
made  by  the  same  man  to  defraud  other  companies. 

Jas.  J.  Valentine,  treasurer  of  the  South  Middlesex  Street  Rail- 
way Company  of  South  Framingham,  Mass.,  sends  us  the  following 
account  of  the  trial  of  this  man,  from  which  it  will  be  seen  that  he 
was  finite  active  in  Massachusetts: 

"  Sidney  A.  Plyllips  appeared  as  counsel  for  the  South  Middle- 
sex Street  Railway  Company,  into  whose  meshes  the  man  of  so 
many  aliases  had  become  entangled  within  one  short  week.  The 
following  witnesses  appeared:  \V.  B.  Rockwell  of  Staten  Island,  N. 
Y.,  president  of  the  Staten  Island  Midland  Railway  Company,  also 
holding  the  same  position  with  the  Electric  Mutual  Casualty  Assur- 
ance Company  of  Philadelphia,  which  makes  a  specialty  of  electric 
railway  accident  risks;  Benjamin  J.  Weeks,  superintendent  of  the 
Quincy  &  Boston  Street  Railway  Company;  Dr.  Fred  E.  Jones,  em- 


ployed by  the  same  company;  Charles  C.  Barron,  superintendent  of 
Ihe  Lowell  Suliurban  Railroad;  Chief  of  Police  Michael  Eagan  of 
Framingliam;  Superintendent  John  W.  Sullivan  o(  the  South  Mid- 
dlesex Street  Railway  Company;  Conductor  Osgood  U.  Childs  of 
the  same  company,  and  Dr.  Peter  Owen  Shea  of  South  Framing- 
ham.  Nearly  all  testified  against  Zimmerman  in  the  most  positive 
manner.  Chief  Eagan,  the  arresting  officer,  in  his  testimony,  read  a 
letter  from  Chief  of  Police  Homer  G.  Bradley  of  Joliet,  III.,  in 
which  he  staled  that  the  person  in  (|uestion  whose  photograph 
(Street  Railway  Review,  September,  1897,  page  559)  he  inclosed 
had' served  a  short  jail  sentence. 

"  President  Rockwell  fully  idenlified  the  prisoner  as  the  man  who 
in  July,  iHijH,  made  a  claim  in  his  office  for  $.35  for  personal  injuries 
alleged  to  have  been  receiverl  by  a  defective  grab  handle  on  his  sys- 
tem, but  which  he  was  not  paid.  He  then  gave  his  name  as  John 
Schaefter  (Stkekt  Railway  Review,  August,  1898,  page  58,3)  and 
his  residence  as  a  certain  number  on  Fifth  avenue.  New  York, 
which  proved  lo  be  fictitious  on  examination. 

"  Superintendent  Weeks'  testimony  was  to  the  effect  that  in  con- 
seipience  of  a  claim  for  damages  made  in  his  office  October  17,  1898, 
the  same  party  got  $25  in  settlement  and  his  receipt,  which  was 
produced  in  court,  the  name  of  John  Diet?  being  signed.  He  gave 
his  residence  to  Superintendent  Weeks  as  Weymouth  landing,  but 
it  is  proved  that  he  lied  in  that  regard.  The  Quincy  &  Boston  offi- 
cial brought  in  his  pocket  a  warrant  issued  from  the  district  court 
of  I'.ast  Norfolk  in  which  Dietz  was  charged  with  obtaining  money 
under  false  pretenses. 

"  Superintendent  Sullivan  detailed  the  facts  leading  to  the  arrest 
of  the  swin<ller  last  week  in  South  Framingham,  as  the  result  of 
his  claiming  $25  damages  for  an  alleged  accident  on  his  road  and 
ill   Nalick. 

"  Dr.  Peter  Owen  Shea,  who  was  called  to  examine  Ihe  prisoner 
and  who,  after  considerable  effort,  made  him  unloose  the  bandages 
on  his  arm  at  the  time  of  his  arrest,  stated  on  the  witness  stand  that 
Zimmerman  was  afflicted  with  '  pure  faking,'  and  that  he  found 
nothing  at  all  the  matter  with  him,  although  on  the  day  he  was 
called  the  man  feigned  both  sickness  at  the  stomach  and  injury  to 
his  arm. 

"  Chief  Ivigan  exhibited  in  the  court  the  tools  found  in  Zimmer- 
man's room,  which  consisted  of  a  screw  driver,  covered  with  cloth 
way  down  to  the  point,  a  wrench  and  two  pairs  of  pliers. 

"  The  man  was  sentenced  by  Judge  Kingsbury  to  six  months  in 
the  house  of  correction  for  vagrancy.  It  is  believed  that  the  career 
of  a  successful  swindler  has  been  temporarily  checked. 

"  It  quite  likely  that  all  the  other  corporations  will  also  lodge 
complaints  against  the  swindler  as  soon  as  he  serves  the  sentence 
meted  out  to  him  yesterday." 

Mr.    Valentine   also   advises   us   that    "  John    Walter,"    in    March, 
1898.  attempted  a  similar  fraud  on  the  Cleveland  (O.)  Cily  Railway 
Company,  and  "  Charles  Zimmerman,"  on  the  North  Jersey  Street 
Railway  Company.  Jersey  City.  N.  J.,  .'\pril  23.  1898. 
♦  >  » 

THE  SHOREDITCH  REFUSE  BURNER. 


1m  llie  "  Chicago  Record  "  of  December  28.  1898,  William  E.  Cur- 
tis, llie  Washington  correspondent,  makes  the  following  statement: 

■  111  a  letter  from  London  a  year  ago  last  summer  I  described 
a  novel  enterprise  which  had  been  entereo  upon  by  the  Shoreditch 
parish  of  London  to  supply  electricity  for  lighting  the  streets 
dwellings  and  public  buildings  by  using  the  street  sweepings  for 
fuel.  Up  to  that  date  the  parish  had  paid  about  $30,000  per  year  for 
carting  the  refuse  to  a  barge  on  the  river  Thames  and  towing  it  to 
a  dumping  place  in  the  sea,  and  about  $20,000  annually  for  gas  to 
light  the  streets  and  parish  buildings.  .About  $60,000.  or  $10,000 
more  than  these  annual  charges,  which  was  met  by  taxing  the  peo- 
ple, was  invested  in  an  electric  plant,  which  has  since  been  run  24 
hours  for  six  days  in  the  week,  and  12  hours  on  Sunday,  furnishing 
electrical  power  for  small  manufactories  during  the  day  and  for  il- 
luminating purposes  at  night.  The  street  sweepings  liave  furnished 
almost  all  the  fuel  necessary.  The  cost  of  coal  in  addition  was  only 
$432.  The  total  expenditures  for  the  first  year  were  $19,070  for 
wages,  stores,  supplies,  insurance,  repairs  and  other  purposes.  The 
interest,  sinking  fund,  rents,  and  the  ordinary  allowance  for  the  de- 
preciation of  the  property  was  $10,205,  niaking  a  total  of  $29,275. 
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The  gross  receipts  for  the  sale  of  light  and  power,  including  a  credit 
equal  to  the  average  charge  for  street  lighting  by  gas,  were  $45,205, 
thus  leaving  a  net  profit  of  $15,930  for  the  benefit  of  the  parish 
treasury,  which  will  be  used  in  enlarging  the  plant." 


This  article  resembles  many  of  the  statements  we  see  concerning 
the  municipal  enterprises  of  English  cities  in  that  it  is  inaccurate. 
The  Shorcditch  undertaking  is  a  joint  one  comprising  the  electric 
light  plant  and  the  refuse  burning  plant,  the  accounts  of  which  are 
presented  separately.  The  figures  quoted  by  Mr.  Curtis  and  given 
above  were  taken  from  the  report  for  the  electric  light  plant  only. 
the  reduction  from  pounds  to  dollars  being  made  by  multiplying  by 
five.  The  cost  of  coal  is  given  above  as  $432;  in  the  vestry  accounts 
this  is  £432  ($2,160). 

The  net  profit  in  the  electric  light  plant  is  stated  by  the  vestry  to 
be  £3.184  ($15,930,  if  we  call  $5  equal  to  .£1).  The  refuse  burning 
plant,  the  accounts  for  which  were  overlooked  by  Mr.  Curtis. 
showed  on  their  face  a  loss  of  £2.679  ($13-395)  without  making  any 
allowance  for  interest  and  sinking  fund,  or  for  depreciation  of  the 
boilers  and  furnaces.  An  allowance  of  £1,435  ($7'i75)  was  niado 
for  interest  and  sinking  fund,  and  the  sum  charged  to  the  general 
taxes  levied  on  the  parish,  but  none  whatever  for  the  depreciation. 

These  accounts  have  caused  much  discussion  in  England,  and  the 
"  Electrical  Review  "  after  analyzing  the  combined  accounts  which 
show  a  net  profit  and  saving  of  £2,679  ($i3.395)  says:  "The  profit 
has  been  arrived  at  by  making  no  proper  allowances  for  deprecia- 
tion and  repairs,  which  we  roughly  estimate  at  £2,000;  by  charging 
£1,435  f"''  interest  and  repayment  of  capital  on  the  destructor,  to 
the  general  rates;  and  further  by  taking  credit  for  an  imaginary 
saving  of  £  1,253  on  the  old  system  of  scavenging,  making  a  total  of 
over  £4,600  ($23,000)  which  has  been  '  hocussed  '  out  of  the  ac- 
counts." 

It  must  also  be  stated  that  even  this  showing  is  made  only  by 
charging  the  scavenging  department  of  the  parish  50  cents  a  ton 
for  all  the  refuse  that  is  burnt;  another  parish  in  London  has  con- 
tracted for  the  same  service  at  less  than  25  cents  per  ton.  In  fact 
it  was  freely  stated  at  the  meeting  of  the  Shoreditch  vestry  that  the 
burning  of  the  refuse  cost  the  scavenging  department  more  than 
the  old  method  of  barging. 

One  thing  of  interest  in  this  connection  is  that  the  vestry  clerk 
has.  up  to  the  date  of  our  latest  advices,  refused  to  sign  the  ac- 
counts; one  reason  given  was  that  £1,255  advanced  out  of  the  gen- 
eral rates  to  pay  deficits  in  the  electric  light  plant  between  March, 
1895,  and  March,  1897,  was  credited  as  income  earned  during  the 
year  ending  March,  1898. 


DAM  WRECKED  AT  TAMPA,   FLORIDA. 


By  the  courtesy  of  George  D.  Munsing.  general  manager  of  the 
Consumers'  Electric  Light  &  Street  Railroad  Company,  we  have 
been  furnished  with  an  account  of  the  explosion  which  wrecked  the 
dam  of  the  company  on  December  13  last.  The  dam  which  was 
built  across  the  Hillsborough  river  about  six  miles  from  Tampa 
was  described  in  the  Review  for  October,  1897,  page  687.  The 
flumes  and  weir  were  built  of  concrete  masonry;  the  flumes  occupy 
a  space  no  ft.  by  24  ft.  and  30  ft.  high  from  the  base,  and  the  weir 
is  132  ft.  long  and  19  ft.  high.  The  power-house  is  on  the  south 
side  of  the  river,  just  below  and  parallel  to  the  masonry  flumes,  and 
is  150  by  50  ft.,  containing  two  300-k.  w.  alternators,  two  200-k.  w. 
direct  current  generators  and  other  smaller  apparatus;  there  are 
two  400-h.  p.  engines  for  use  as  auxiliaries  in  times  of  low  water. 

North  of  the  weir,  that  is  on  the  side  opposite  the  flumes,  were 
the  flood-gates,  which  were  15  ft.  wide;  beyond  the  gates  the  dam 
was  built  of  dirt  with  sheet  piling  of  timber  through  the  center. 
The  masonry  wall  which  held  the  dirt  at  the  end  of  the  gate  was  100 
ft.  long,  7  ft.  thick  at  the  base  and  30  ft.  high. 

On  the  night  of  Tuesday,  December  13,  three  charges  of  dynamite 
which  had  been  placed  against  the  lower  side  of  the  retaining  wall, 
one  near  the  bottom,  one  half-way  up  and  one  at  the  top,  were  ex- 
ploded, shattering  the  wall  and  breaking  through  the  gates.  In  less 
than  half  an  hour  225  ft.  of  the  earth  wing  dam,  including  the  re- 
taining wall,  was  carried  down  the  stream. 

The  fall  from  the  dam  to  the  mouth  of  the  bay  is  only  a  few  feet, 
the  water  could  not  pass  away  very. rapidly  and  hence  backed  up  • 


into  the  power-house.  All  the  machinery  was  submerged  for  some 
three  or  four  hours.  The  loss  including  the  damage  to  machinery 
is  estimated  at  $75,000.  The  accompanying  illustration  isa  view  ot 
the  dam  taken  after  the  water  had  subsided;  the  point  of  view  is  on 
the  south  or  power-house  side. 

No  explanation  is  given  of  the  dastardly  outrage,  but  one  of  the 
watchmen  is  now  under  arrest. 

A  local  paper  states  that  J.  A.  Tucker,  one  of  the  watchmen  who 
was  on  duty  at  the  time  the  explosion  took  place,  and  on  whose  side 
of  the  dam  the  great  catastrophe  occurred,  has  been  arrested, 
charged  with  complicity  in  the  afTair,  and  is  now  in  the  county  jail. 
In  three  minutes  after  the  aiTair,  the  other  watchman  by  the  name 
of  Morgan,  whose  post  was  on  the  opposite  side  of  the  river,  says 
that  Tucker  had  crossed  the  stream  and  was  talking  to  him  about 


DAM  AFTER  THE  EXPLOSION. 

the  afifair.  He  is  reported  as  having  told  several  very  fishy  tales 
concerning  it,  and  it  is  believed  that  this  man  knows  a  good  deal 
about  the  matter.  Morgan  shot  twice  at  a  moving  object  just  as 
soon  as  the  explosion  had  occurred,  but  thinks  now  that  it  was 
Tucker  who  was  crossing  the  river  in  a  boat.  Tucker's  post  is  lo- 
cated at  the  far  end  of  the  dam,  and  it  gave  way  up  to  a  few  feet 
from  where  he  says  he  was  sitting  when  the  explosion  happened. 
There  are  12  electric  lights  strung  on  top  of  the  dam  clear  across 
the  river,  and  it  vvotdd  be  impossible  for  a  man  to  get  within  50 
yards  of  it  without  being  discovered  by  the  watchmen  if  they  were 
doing  their  duty,  and  it  cannot  be  conceived  how  this  man  Tucker 
was  on  duty  and  at  the  same  time  allowed  a  person  to  slip  by  him 
and  set  the  dynamite  cartridge  which  played  so  much  havoc,  with- 
out noticing  him. 

^"•-^ 

MORE  THIRD  RAIL  FOR  N.  Y.,  N.  H.  &  H. 


The  lUMiouncenicnt  is  made  that  the  New  York,  New  Haven  & 
Hartford  Railroad  is  to  use  electricity  (third  rail  system)  on  the 
New  Haven  and  Derby  division  between  New  Haven  and  Ansonia. 
In  case  this  improvement  is  immediately  carried  out  it  will  proba- 
bly result  in  the  abandonment  of  the  fight  for  a  trolley  line  between 
Derby  and  New  Haven. 

There  has  been  a  warm  fight  waged  at  the  last  two  sessions  of 
the  legislature  for  a  charter  for  such  a  trolley  line;  the  first  time  the 
matter  came  up  the  railroad  secured  an  easy  victory,  but  in  1897  the 
trolley  charter  failed  only  by  a  small  majority,  and  the  present  plan 
is  to  forestall  a  rival  electric  road. 

It  is  said  further  that  Derby  is  to  become  the  central  point  of  an 
extensive  third  rail  system,  and  that  with  a  central  power  station 
here  the  Consolidated  will  be'enabkd  to  replace  "steam  locomotives 
as  far  as  Waterbury  on  the  north.  New  Haven  on  the  east,  Nauga- 
tuck  Junction  on  the  south  and  Botsford  on  the  west.  These  are  all 
junction  places,  and  including  Derby,  Ansonia  and  Shelton,  com- 
prise a  population  of  190,000. 


The  new  street  railway  between  Worcester  and  Grafton,  Mass., 
was  opened  on  December  15.  The  first  car  over  the  line  carried  50 
guests  of  the  company  who  were  entertained  at  dinner  in  Grafton. 
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THE   ELECTRIC  TRAMWAYS  OP'    CORK,   IRELAND. 


Cork  is  Ihi-  tliird  city  of  Irclatid,  having  a  population  in  excess  o( 
80,000.  Until  within  the  present  century  it  was  second  only  to  Dul)- 
lin,  but  Belfast  has  become  the  industrial  city  of  the  island  and  has 
surpassed  its  two  rivals.  Cork  is  situated  U|)on  an  island  in  the 
River  Lee  and  on  both  banks,  near  the  southern  coast  of  Ireland. 
There  arc  nutnerous  handsome  public,  commercial  and  cluirch 
buildings  in  the  city,  and  many  fine  residences  arc  in  the  pretty 
Suburbs  on  the  surrounding  hills.  The  village  and  laurel  groves 
of  Blarney  arc  only  four  miles  distant,  and  also  the  celebrated  castle 
of  the  same  name. 

In  i8g6  the  municipality  obtained  an  electric  light  provisional  or- 
der and  later  transferred  its  powers  to  a  company  which  had  been 
.formed  to  construct  a  tramway  system  in  the  city.  The  organiza- 
tion then  became  the  Cork  Electric  Tramways  &  Lighting  Com- 
I)any  and  carried  out  the  plans  for  supplying  electricity  for  light, 
power  and  traction  services.    The  operation  of  the  tramways  for  the 


,Mid  are  of  American  manufacture.  They  arc  30  ft.  long,  6'A  in. 
deep,  and  arc  slotted  for  the  tie-bars,  and  drilled  tor  the  fish-bolts 
and  electrical  bonding.  The  fishplates  arc  of  steel,  26  in.  long, 
weighing  56  lbs.  per  pair,  and  the  outer  plate  is  the  larger,  giving 
support  to  the  rail  head.  The  tie-bars  arc  of  wrought  iron  2  in.  by 
^i  in.,  weighing  lo^^lbs.,  with  two  nuts  at  both  ends,  placed  at  8  ft. 
centers  and  3  ft.  from  the  ends  of  the  rails.  The  crossings  arc  built 
up  as  the  work  proceeds,  and  the  rails  are  cut  and  scarfed  tor  this 
purpose  by  a  cold  steel  cutting  saw.  The  scarf  is  held  to  the  cross- 
ing rail  by  specially  made  fishplates,  forged  to  suit,  and  a  plate  6  ft. 
long  by  I  ft.  6  in.  by  '/i  in.  is  placed  beneath  and  bolted  up  to  the  rail 
flange  with  10  bolts  21/2  in.  by  ^  in.  The  crossing  is  completed  by 
cutting  a  groove  through  the  head  of  the  crossing  rail.  The  rails 
are  laid  upon  a  continuous  bed  of  Portland  cement  concrete  (s  to 
I),  0  in.  deep  and  7  ft.  wide.  The  roadway  between  the  rails,  and 
18  in.  outside  each  rail,  is  paved  with  Welsh  granite  setts  6  in.  deep 


VIEWS  IN  TUE  POWER  ST.VTION  OF  THE  CORK  ELECTRIC  TRA.MWAYS  &  LIGHTING  COMPANY. 


past  month  has  proved  entirely  successful.  From  the  station,  cur- 
rent is  also  supplied  to  217  customers  having  11,622  incandescent 
lamps  and  18  motors  aggregating  113  h.  p.  In  addition  to  this 
there  are  100  city  arc  lamps.  The  charge  for  lighting  current  is  10 
cents  per  k.  w.  h.  and  for  power  Syi  cents  per  k.  w.  h.  for  the  first 
two  hours  and  2  cents  per  k.  w.  h.  afterwards. 

A  map  of  the  lines,  together  with  feeder  circuits  and  connections, 
is  given  in  Fig.  5.  The  tramways  are  for  the  most  part  single  lines 
with  turn-outs,  and  have  a  total  length  of  11  miles.  Double  tracks 
are  laid  through  the  principal  streets;  branch  lines  run  to  Tivoli,  St. 
Lukes,  Western  Road,  Blackpool  and  Douglas.  The  longest 
branch  is  to  Douglas,  a  village  about  two  miles  south  of  Cork.  The 
tramway  crosses  the  river  twice,  first  over  Parnell  bridge,  a  steel 
swing  bridge,  and  again  over  Patrick's  bridge,  which  is  built  of 
stone. 

The  rails  are  of  the  girder  type,  of  steel,  weighisg  83  lbs.,  per  yd., 


and  y/2  in.  wide  laid  on  a  Jj  in.  bed  of  sand,  and  grouted  with 
Portland  cement  mortar  (J  to  l)  well  swept  into  the  joints.  Out- 
side the  city  boundaries,  the  rails  are  laid  on  creosoted  sleepers,  6 
in.  by  4!-i  in.  by  9  in.  The  rails  are  fixed  to  the  sleepers  by  30  dog 
spikes  and  14  fang  bolts  and  chips  to  each  rail  length.  The 
switches  are  cast  steel,  made  by  Dick,  Kerr  &  Co. 

The  steepest  grade  is  7  per  cent,  and  the  sharpest  cur\-e  has  a  ra- 
dius of  27  ft.  The  turn-outs  arc  200  ft.  in  length,  and  the  space  be- 
tween each  pair  of  rails  is  4  ft.  6  in.;  but  when  center  poles  are  used 
the  space  between  the  tracks  is  6  ft  6  in.  The  gage  is  2  ft.  ii'<  in., 
and  was  determined  with  a  view  to  the  probable  use  of  the  tramway 
for  conveying  the  cars  of  the  Muskero'  Light  Railway  Company  to 
and  froin  the  quays,  and  for  interchange  of  traffic  with  the  Cork  & 
Passage  Company.  The  Muskerry  Company's  gage  is  3  ft.,  and 
that  of  the  Cork  &  Passage  Company  is  being  converted  from  5  ft. 
3  in.  to  a  3  ft.  gage.     A   section  of  double  track  construction  is 
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shown  in  Fig.  6.  The  rails  form  the  return  circuit,  and  arc  elec- 
trically connected  at  each  straight  joint  by  two  No.  coo  B.  &  S. 
Chicago  bonds.  35  in.  long.  At  every  switch  there  are  two  13-ft. 
bonds  spanning  the  steel  casting,  and  there  are  also  for  each  switch 
ft)ur  35-in.  bonds,  arranged  as  shown  in  Fig.  7.  At  each  crossing 
there  are  tour  No.  000  H.  &  S.  3S-in.  bonds.     The  rails  are  cross- 


FIG.  S.— CORK  TRAMWAYS. 

bonded  every  240  ft.,  and  where  double  tracked,  the  tracks  are  also 
cross-bonded  in  every  240  ft.  These  tracks  cross  bonds  are  placed 
half  way  between  the  rail  cross  bonds.  Where  there  is  double 
track  with  central  poles  the  cross  bonds  between  the  two  tracks  arc 
7  ft.  long,  and  where  there  is  double  track  with  side  poles,  5  ft.  long. 
All  the  cross  bonds  on  single  track  are  42  in.  in  length.  In  all  the 
loops  on  the  single  line  there  is  a  cross  bond  between  the  two 
tracks.  The  return  circuit  is  continued  over  the  river  at  Parnell 
bridge  by  four  250.000-c.  m.  cables,  connected  by  bonds  to  the 
rails  on  either  side  of  the  water;  this  arrangement  is  necessary  to 
avoid  any  inturruption  in  the  circuit  when  the  bridge  is  swung  open. 
The   trolley   wire   is    of   hard-drawn    copper,    double   throughout. 


wire  system,  with  460  volts  between  the  outer  ones,  the  mains  in 
the  majority  of  cases  consisting  of  jute  covered,  lead  sheathed,  tape 
armored  cables,  laid  direct  in  the  streets.  Altogether  over  20  miles 
of  cable  for  the  lighting  and  traction  systems  have  been  laid;  the 
distance  between  the  feeding  points,  of  which  there  are  two  at  pres- 
ent, and  the  station  is  a  little  less  than  half  a  mile. 

In  their  course  from  the  power  station  to  the  feeding  points,  the 
cables  cross  the  River  Lee,  and  as  there  is  only  a  swing  bridge  at 
this  point  the  cables  had  to  be  laid  in  a  trench  excavated  in  the  bed 
of  the  river,  Callender's  vulcanized  bitumen  wire  armored  cable 
being  adopted  as  most  suitable  for  the  purpose.  Four  additional 
feeder  cables  of  900,000  c.  m.  have  been  laid  across  the  river  to  pro- 
vi<le  for  future  extensions;  the  vulcanized  bitumen  cables  being 
brought  together  in  a  pit  on  each  side  of  the  water,  where  they  are 
connected  to  the  ordinary  jute  covered,  tape  armored  cable  laid  in 
the  streets.  The  greater  proportion  of  the  distributing  cables  in  the 
center  of  the  city  are  of  the  three-core  type;  the  largest  distributor 
used  having  a  sectional  area  of  200.000  c.  m.  In  all  the  outlying  dis- 
tricts, three  single  distributing  cables  are  used,  and,  in  addition  to 
their  armoring,  they  are  further  protected  by  a  covering  layer  of 
bricks.  At  the  crossing  and  junction  points  of  the  net  work,  Cal- 
lender's disconnecting  boxes  are  fixed,  and  of  these,  19  are  at  pres- 
ent installed. 

The  power  house  is  on  Albert  street  near  the  Cork  &  Passage 
river  terminus,  and  about  220  ft.  distant  from  the  river.  The  site 
upon  which  the  station  was  built  was  once  a  morass,  and  to  obtain 
solid  foundations  137  pitch-pine  piles  were  driven.  These  are  each 
37  ft.  long.  12  in.  in  diameter  and  placed  zigzag  at  5  ft.  centers.  Up- 
on these  concrete  was  laid.  The  building  is  of  brick,  faced  with 
Ruabon  brick.  The  arrangement  of  the  power  station  and  car  shed 
is  clearly  shown  in   Fig.  8. 

Figs.  I  to  4  show  views  of  the  engines,  generators,  switchboard 
and  boilers. 

Three  Mcintosh  &  Seymour  side-crank  tandeiu  compound  con- 
densing engines,  running  at  150  r.  p.  m.  are  each  fitted  with  expan- 
sion governors,  with  separate  exhaust  valves  on  both  high  and  low 
pressure  cylinders.  The  high  pressure  cylinder  is  steam  jacketed 
and  exhausts  into  a  receiver,  in  the  interior  of  which  are  fi.xed  three 


FIG.  6.— SECTION  OF  DOUBLE  TRACK  WITH  CENTER  POLE. 


The  portion  of  the  trolley  wire  over  the  swing  part  of  Parnell 
bridge  is  supported  on  special  poles  and  brackets  fastened  to  move- 
able parts  of  the  bridge;  the  connections  on  the  trolley  wire  are 
heavy  spring  clips,  which  allow  the  bridge  to  be  moved  in  either 
.direction.  Center  poles  with  double  bracket  arms  are  used  in  the 
principal  streets,  and  side  poles  with  single  bracket  arms  elsewhere 
on  the  line.  Span  wires  are  employed  only  in  a  few  places.  The 
poles  are  31  ft.  long,  composed  of  three  sections  of  5,  6  and  7-in. 
steel  tubing  with  joints  overlapping,  and  shrunk  on  while  hot. 

In  the  principal  streets  an  arc  lamp  is  fixed  on  every  alternate 
pole.  The  lamps  are  of  the  enclosed  arc  type,  connected  up  five  in 
series;  they  are  also  connected  so  that  the  consecutive  lamps  are 
on  different  circuits.  Switches  and  resistances  are  contained  in  the 
bases  of  the  poles,  so  that  a  resistance  can  be  placed  in  the  circuit 
instead  of  a  lamp,  if  necessary;  also,  each  circuit  can  be  controlled 
from  any  lamp  in  its  circuit.     The  lighting  distribution  is  the  three- 


copper  coils,  which  can  be  heated  with  live  steam.  The  diameter  of 
high  pressure  cylinder  is  12  in.,  the  low  pressure  cylinder  22  in., 
with  a  stroke  of  30  in.  The  crank  shaft  is  llj^  in.  in  diameter.  The 
fly-wheel  is  11  ft.  in  diameter  with  a  15-in.  face,  and  weighs  55,000 
tt)S.  The  engines  are  worked  condensin-g  with  a  vacuum  equivalent 
to  26  in.  The  valve  gear  is  positive  and  is  composed  of  simple 
links  and  levers,  and  the  cut-off  can  take  place  at  any  point  between 
zero  and  8-10  stroke.  The  engines  are  guaranteed  to  regulate  from 
no  load  to  full  load  within  2  per  cent  variation  of  speed,  and  when 
cutting  off  at  ]4  stroke  will  develop  313  h.  p.,  at  6-10  cut-off,  557  h. 
p.,  the  maximum  point  of  cut-off  being  8-10  stroke.  The  engine 
beds  are  6  to  i  Portland  cement  concrete,  8  ft.  in  depth,  laid  upon 
y6  pitch  pine  piles,  12  in.  by  12  in.,  driven  at  5  ft.  centers.  The  two 
condensers  are  of  the  Wheeler  admiralty  type.  The  engines  are  in 
the  center,  the  air  pump  at  one  end  and  the  circulating  pump  at  the 
other   end,   each   capable   of  dealing  with    12.000   ihs.   of  steam   per 


1— C!iica|?<)  bonds  No.  (MIO,  13  feet  lon^f ;  2— Cast-steel  points;  5— Cliica^'o  bi»nds  No.  0<H>,  35  inciies  lonjr:  4— Built  crossinp  main  road,  throuirh  loop  scarfed: 

5— Cliicat^o  bonds  No.  000,  42  inches  lontr;  6— Cliicaffo  bonds  No.  OOO,  5  feet  long-. 

FIG.  7.-ARRANGEMENT  OF  BONDS. 
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lumr.  'I'lio  water  is  laKcii  direct  fi<jni  llie  river  llirmiKli  u  in.  east 
iron  pipes.  Tliorc  is  also  an  auxiliary  supply  from  the  water  works 
which  can  bo  relied  upon  to  start  the  pniii|)s  in  the  event  of  the 
suction  pipe  heiuK  emptied,  throUKli  the  relaiiiinn  valve  tint  heiiiK 
perfectly  watcr-tiRht. 

Direct  connected  to  each  engine  is  a  six-pole  200-k.  w.  com- 
pound-woinid  neiieralor  niviiiK  5<x)  volts  at  l.is  r.  p.  m.  The  fields 
arc  conipoimd-wonnd.  so  as  to  Rive  a  jxilential  at  terminals  of  500 
volts  at  no  load  and  at  full  load.  A  field  rheostat  is  provided  for 
reducing;  the  jxitential  to  460  volts  for  liRlitinn  service.  The  gen- 
erators are  eapahle  of  snstaininn  an  overload  of  25  per  cent  for  half 
an  hour  without  undue  heatiuK.  and  of  sustaining  momentary  fluc- 
tuations in  load  up  to  40  per  cent  above  the  rated  capacity  without 
injurious  healing  or  shifting  of  brushes.  There  are  three  motor- 
driven  boosters  which  arc  compound-wound.  The  winding  is  such 
as  to  give  5  per  cent  rise  of  voltage  from  no  loa<l  to  full  load,  run- 
ning at  constant  speed,  and  the  sh\Mil   wiiidinK  is  siicli  as  to  give  a 


\i  ry  si.inds  are  of  pit(  li  pine,  co:iled  with  acid-proof  paint 
and  mounted  on  large  <jil  insulators.  This  battery  can  be  charged 
rither  from  the  traction  or  lighting  bus-bars  as  desired,  the  neces- 
sary voltage  for  charging  being  supplied  by  the  booster,  which  can 
also  be  driven  from  the  traction  or  lighting  bus-bars  The  battery 
booster  consists  of  a  soo-volt  shunt-wound  motor,  connected  by 
flanged  coupling  to  a  shunt-wound  generator  and  mounted,  to- 
gether with  the  same,  on  a  combination  bedplate  with  three  bear- 
ings. The  generator  has  a  rated  capacity  of  18  k.  w.,  and  is  adapted 
to  give  a  range  of  |>otcntial  from  40  to  150  volts  for  running  in 
series  with  main  generators  for  charging  the  storage  battery. 

The  boiler  room  contains  three  IJabcoek  &  Wilcox  boilers,  each 
having  2,5.11  sr|.  ft.  of  heating  surface  and  capable  of  evaporating 
8,000  lt)S.  of  water  per  hour.  The  normal  working  pressure  is  150 
tbs.  The  feed-water  heater  was  made  by  the  Wheeler  Condenser  & 
Engineering  Company.  The  feed  water  is  heated  by  the  exhaust 
from   feed   and   condenser  pumps.     The    Blake    &    Knowles   fecd- 


FIG.  .S. -PLAN  OF  POWER  HOUSE  AND  CAR  SHEDS. 


range  of  potential  from  220  to  240  volts  when  the  series  winding  is 
cut  out. 

The  arrangement  of  the  switchboard  is  given  in  the  diagram.  Fig. 
9.  It  is  situated  at  the  end  of  the  engine  room  and  contains  three 
generator  panels,  fitted  with  automatic  circuit  breakers,  with  mag- 
netic blow-outs,  also  the  necessary  switches,  so  arranged  that  the 
generators  can  be  connected  direct  to  either  the  lighting  or  trac- 
tion bus-bars.  The  two  battery  panels  are  fitted  with  the  necessary 
regulating  switches  and  magnetic  blow-outs,  and  so  arranged  that 
the  battery  can  be  either  charged  from,  or  discharged  to,  either  the 
lighting  or  traction  circuits  as  desired.  The  two  booster  panels  are 
so  arranged  that  the  booster  can,  if  desired,  in  the  day  time  be  driv- 
en direct  from  the  traction  bus-bars,  or  used  as  an  ordinary  booster. 
the  two  motors  being  in  series  across  the  outside  lines  of  the  three- 
wire  circuit  and  the  junction  being  connected  to  the  neutral  wire. 
In  this  case,  the  set  is  run  to  give  its  correct  voltage  by  means  of 
the  motor  placed  in  the  centre,  the  electrical  connections  to  which 
are  disconnected  after  the  booster  sets  are  connected  to  the  net- 
work. The  switchboard  is  also  fitted  with  a  panel  containing  the 
necessary  instruments  required  by  the  Board  of  Trade  for  testing 
purposes. 

The  battery  room  contains  256  Tudor  cells  mounted  in  three  tiers, 
each  cell  containing  six  positive  and  seven  negative  plates.  The 
capacity  of  the  battery  is  770  ampere  hours.  The  normal  rate 
of    discharge    is     110    amperes,     maximum    rate    210.       The    bat- 


pumps  are  compound,  the  diameter  of  high-pressure  cylinder  being 

6  in.,  low  pressure  cylinder  9  in.,  water  cylinder  4  in.  in  diameter, 
with  an  S-in.  stroke.  The  steam  cylinders  of  these  pumps  are  fitted 
with  an  improved  outside  valve  gear,  so  that  they  can  be  adjusted 
to  the  full  length  of  stroke  under  all  conditions  of  speed.  The  steam 
connections  of  these  pumps  are  so  arranged  that,  in  case  of  any  re- 
pairs being  required,  cither  pump  can  be  worked  independent  of 
the  other. 

A  hot-well  is  situated  in  the  boiler  house.  It  is  fitted  with  baffle 
plates,  the  divisions  in  which  can  be  filled  with  coke  and  straw,  if 
desired,  for  the  purpose  of  intercepting  any  oil  that  may  be  dis- 
charged into  the  same.  It  is  also  fitted  with  suitable  outlets,. so  ar- 
ranged that,  by  opening  a  valve  and  filling  the  tank,  the  oil.  which 
will  be  found  floating  on  the  surface  can  be  run  off.  The  feed 
water  before  entering  the  boilers  can  be  passed  through  two  Edmis- 
ton  filters,  capable  of  filtering  16,000  tbs.  of  water  per  hour.  These 
filter>  arc  arranged  on  a  twin  system  and  fitted  with  the  necessary 
valves  to  enable  the  filters  to  be  used  on  either  range  of  feed  pipes. 

The  chinuiey  is  of  steel,  and  was  built  by  Keeler  &  Co.  of 
Williamsport,  Pa.  The  height  is  130  ft.,  and  the  diameter  at  base  is 
12  ft.,  curving  in  to  7  ft.  6  in.  at  12  ft.  above  ground,  and  finishing 

7  ft.  6  in.  at  top.  The  stack  is  built  of  riveted  plates  4  ft.  6  in.  in 
height,  three  plates  forming  a  course.  They  are  7-16  in.  thick  at 
bottom,  decreasing  1-16  in.  for  every  32  ft.,  and  finishing  '4  in. 
thick.    The  breeching  nozzle,  6  ft.  wide  and  7  ft.  high,  connecting 
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the  brick  flue,  is  reinforced  by  the  addition  of  a  2  ft.  6  in.  angle  iron, 
forming  an  arch  up  the  sides  and  over  the  top  of  the  nozzle.  The 
stack  is  lined  with  4)4  in.  radial  firebricks,  set  in  fireclay.  A  water 
guard  is  fixed  at  the  top  of  the  chimney,  made  of  3  in.  angle  iron 
turned  down  to  cover  the  brick  lining.  The  base-plate  is  of  cast 
iron,  2  in.  thick  and  15  ft.  diameter,  in  eight  parts,  strongly  ribbed 


;  KIC-  lil.-TYl'E  OF  CAR. 

and  joined  by  i;<  in.  bolls.  The  base.  21  ft.  sq.,  is  of  Portland  ce- 
ment concrete,  6  to  l,  and  built  upon  a  foundation  of  25  pitch-pine 
piles  12  in.  by  12  in.,  and  anchor  bolts  14  ft.  l.ong  by  2'^-2  in.  diameter 
were  placed  in  position  before  the  concreting  commenced.  The  ad- 
vantage s  claimed  for  the  steel  stack  are  saving  of  time  in  the  erec- 
tion and  cost  in  the  structure.  The  time  occupied  in  erecting  was 
about  five  weeks,  and  the  brick  lining  occupied  20  days.  The  sav- 
ing in  cost  over  a  brick  stack  was  about  25  per  cent. 

The  steam  piping  is  of  steel,  fitted  with  heavy  screwed  steel 
flanges,  so  arranged  that  any  engine  can  be  fed  direct  from  the  boil- 
er immediately  behind  it.  Necessary  valves  are  inserted  to  enable 
any  faulty  section  in  the  piping  to  be  cut  out.     This  piping  is  fitted 


FIG.  11. -END  (iK  C.\R  SHED. 

with  an  automatic  atmospheric  valve,  which  in  the  event  of  there 
being  any  pressure,  due  to  the  failure  of  the  condensing  plant,  will 
immediately  allow  the  engines  to  exhaust  direct  into  the  atmos- 
phere; the  piping  on  the  atmospheric  side  of  this  valve  is  of  thin 
steel,  riveted  together  in  spirals. 

The  cars,  18  in  number,  are  built  to  carry  20  passengers  inside 


and  24  outside,  and  will  lie  electrically  lighted.  The  type  of  car  may 
be  noted  from  Fig.  10.  They  were  manufactured  by  the  Brush  Elec- 
trical Engineering  Company,  Ltd.,  and  are  mounted  on  single 
Peckham  trucks.  The  motor  equipment  consists  of  two  G.  E.  60 
motors  with  series-parallel  controllers;  the  motors  being  specially 
designed  for  this  work  on  account  of  the  very  n.irniw  gage,  name- 
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ly,  2  ft.   ii'/2  '"•     III  ollur  respects  the  car  e(|iiipinent  follows  the 
standard  practice. 

The  car  shed,  IJ5  (I.  loiif^  by  70  ft.,  is  huilt  on  grounil  adjoining 
the  power  station,  and  contains  pits  for  inspecting  and  cleaning  the 
cars  and  a  repair  shop.  In  I'ig.  11  is  shown  an  end  view  i>i  the  shed; 
its  oi)en  constriicticjn  indicates  that  Cork  enjoys  a  very  mild  climate. 
The  repair  shoj)  is  70  by  18  ft.,  containing  the  necessary  machines 
and  hiaclismith's  tools  re(|iiired  for  the  maintenance  of  the  cars 
.iiicl  ni.H  liiiui  y.  'i'lu-  entire  system  was  inspected  by  the  Hoard  of 
I'rade  on  December  S,  and  the  cars  are  now  operating  on  all  the 
lines  on  a  10 mimite  schedule. 

DETROIT  F-ORGED  TICKET  CASE. 


The  Detroit  Citizens'  Street  Railway  Company  narrowly  escaped 
having  a  very  serious  time  with  forged  tickets  which  were  pnt  in 
circulation  Angust  10,  and  it  was  by  the  vigilance  of  some  of  the 
officers  that  the  fraud  was  discovered  and  run  to  earth  immediately 
after  the  tickets  a|)peared.  The  spurious  tickets  were  hard  to  dis- 
tinguish from  the  originals,  but  in  checking  them  in  the  oflice  a 
young  lady  clerk  noticed  a  difference  in  the  cardboard  and  in  the 
strength  of  some  of  the  lines.  Sample  tickets  were  sent  to  the  lith- 
ographing company  and  were  pronounced  counterfeits. 

Detectives  were  put  upon  the  case  and  the  tickets  were  readily 
traced  to  W.  O.  Martin,  a  conductor,  and  John  Cochrane,  a  motor- 
man.  It  was  discovcrid  thai  the  printing  had  been  done  in  Chicago 
and  .Superintendent  Ji.lm  (ir.iiil  with  detectives  searched  for  the 
printers.  J.  ( ).  Moore,  a  State  street  printer  in  Chicago,  had  de- 
liver'.d  the  licKcls  to  Rufus  Johnson,  a  colored  man  from  Detroit. 
The  engraving  was  done  by  Rudolph  Lcncrt,  a  journeyman  en- 
graver, one  of  the  good  tickets  serving  as  a  model.  The  engraver 
was  possibly  innocent  of  any  intention  of  wrong  doing  and  the 
printer  clainud  that  the  work  was  done  on  an  order  which  ap;)ar- 
ently  came  from  tlic-  innipany.  but  he  was  unable  to  prcxiuce  this. 
Johnson,  llie  colored  man.  stattd  that  he  placed  the  order  for  the 
liekels  at   llie  instance  of  the  niotipnnan.  John  Cochrane. 

W.  O.  Martin,  the  conductor  who  w.is  implicated,  was  convicted 
and  is  now  serving  a  three-year  term  in  the  penitentiary.  Cochrane, 
who  setimd  to  be  the  most  culpable  of  all,  as  well  as  the  negro 
Johnson  and  the  printer  escaped  punishnunt  mainly  because  requi- 
sition papers  could  not  be  secured.  The  conductors  who  sold  the 
counterfeits  would  give  a  strip  of  six  of  them  for  a  quarter  to  a  pas- 
senger and  fe)r  the  fare  would  turn  in  a  good  ticket.  In  this  way 
the  bad  tickets  were  taken  up  by  innocjut  conductors.  Althou.;li 
36,000  tickets  were  printed  not  more  than  $30  worth  were  sold.  The 
occurrence  cost  the  company  something  but  it  was  very  fortunate 
in  having  discovered  that  the  tickets  wer,-  being  circulated  the  next 
day  a.'tcr  they  appeared.  The  prompt  anJ  vigorous  measures  taken 
by  Vice-President  Hutchins  and  Superintendent  Grant  to  bring  the 
guilty  parties  to  justice  will  discourage  any  future  attempts  and  has 
had  a  good  elTecl  on  the  service  in  general. 


STREET  RAILWAY  LINES   FOR  VIENNA. 


Vienna  is  one  of  the  largest  cities  in  the  world,  but  up  to  this  time 
the  facilities  for  local  transpe)rtation  have  been  very  inadequate. 
The  Vienna  Tramway  Company  which  holds  practically  all  the  val- 
uable franchises  in  the  city  depends  entirely  on  horse  traction.  A 
contract  has  now  been  entered  into  between  the  city,  the  tramway 
company  and  a  new  company,  organized  by  the  Siemens  &  Halske 
Company  of  Berlin,  which  will  undertake  to  reconstruct  all  the  ex- 
isting lines  and  build  new  railw.ays.  By  the  agreement  22!i  miles 
of  track  must  be  built  in  the  next  two  years,  50  miles  within  four 
years  and  after  igoj,  21  miles  more  must  be  constructed.  There  will 
then  be  a  total  of  122^  miles  of  electrically  operated  railway  lines 
l.)n  several  of  the  princip.al  lines  a  s-minute  service  must  be 
maintained  and  on  the  rest  a  lo-minute  service.  The  trolley  system 
has  been  adopted  and  Siemens  &  Halske  apparatus  will  of  course  be 
used. 

The  provisions  of  the  franchise  include  compensation  to  the  city 
and  municipal  supervision  in  some  minor  matters,  such  as  the  rules 
regulating  employes,  etc.  Should  the  dividends  for  three  successive 
years  exceed  7  per  cent  the  city  may  demand  a  reduction  in  fares 


on  the  outlying  lines.  If  the  city  builds  electric  power  stations  the 
company  is  bound  by  contract  to  take  current  from  them.  The 
company  is  to  pay  to  the  city  $60,000  for  the  coming  year,  $80,000 
in  ii/»),  ?i  io,«»  in  lyoi,  $140,000  in  190Z  and  $i6o,(XXj  in  I'jo.v  Alter 
live  years  the  annual  compensation  will  be  determined  by  the  gross 
income.  If  the  receipts  average  $42,000  per  mile  of  track  annually 
I)  per  cent  shall  be  paid  to  the  city  and  for  each  $Hoo  per  mile  an  ad- 
ililional  i-io  per  cent  will  be  added.  Then  after  five  years  if  the 
prolits  t)(  the  company  exceed  7  per  cent  the  surplus  will  l)e  divided 
equally  between  the  city  and  the  company.  The  city  reserves  the 
right  to  construct  a  subway  in  the  business  center  for  the  electric 
lines  and  the  company  must  at  its  own  expense  erect  the  necessary 
plant  to  operate  it. 

This  provides  for  a  system  which  is  infinitely  belter  than  the  pres- 
ent horse  car  traction,  but  it  appears  inade(|uate  for  a  city  which  is 
nearly  e(|ual  to  Chicago  in  population.  There  is  niuch  complaint 
over  the  fact  that  the  cost  of  living  in  Vienna  is  greater  than  any 
ollur  capital  in  Murope,  especially  is  this  true  of  house  rent.  II 
\ienna  were  to  profit  by  the  experience  of  American  cities  more 
liberal  terms  would  be  granted  the  street  railway  company,  and  in- 
stead of  building  10  Id  14  miles  of  tramway  track  per  year,  eight  to 
ten  times  as  much  should  be  constructed  which  would  open  up  new 
.iddilioiis  ami  suburbs  where  cheap  rent  and  fresh  air  would  prove  a 
great  boon  to  the  inhabitants  of  the  overcrowded  city. 

INDIANAPOLIS  STREET   RAILROAD   LITI- 
GATION. 


The  Citizens"  Street  Railroad  Company  of  Indianapolis.  Ind..  for 
the  last  six  years  has  been  engaged  in  litigation  with  the  city  of  In- 
dianapolis and  a  would-be  rival,  the  City   Railway  Company. 

In  iHoj  the  city  attorney  of  Indianapolis  gave  an  opinion  to  the 
council  that  the  Citizens'  Company's  franchise  expired  in  1.SQ4  and 
thereui  en  the  city  made  a  contract  with  the  City  Railway  Compa- 
ny for  a  term,  of  30  years  freim  January  I,  1S94.  1  his  contract,  cov- 
ired  in  ,1  general  way,  the  entire  existing  system  and  it  was  the  in- 
tention, no  doubt,  to  force  the  company  out  of  the  way.  The 
U.  S.  courts,  however,  held  that  the  Citizens'  franchise  was  good 
beyc-nd  question  until  1901  and  granted  a  permanent  injunction  re- 
straining the  City  Railway  Company  from  interfering  with  its 
rights.  Subsequently  the  legislature  passed  an  act.  the  purpose  of 
which  was  to  terminate  the  franchise,  or  at  least  a  part  thereof,  in 
11,01.  Ihis  act  contemplated  the  letting  of  a  new  franchise  for  a 
term  of  30  years  from  that  date.  For  the  purpose  of  clearing  up 
the  situation  and  ascertaining  what  rights  the  city  had  in  the  prem- 
ise s,  a  bill  was  filed  in  which  the  city  of  Indianapolis  was  the  plain- 
titi  and  the  Citizens'  Company  and  the  City  Railway  Company  the 
defendants.  The  lower  court  held  that  so  far  as  the  Citizens'  Com- 
I)any  was  cemcerned,  the  rights  derived  from  the  original  ordinance 
expired  in  1501 ;  it  also  held  that  the  contract  made  with  the  City 
Railway  Company  was  invalid  for  the  reason  that  the  council  of 
1S93  had  not  the  power  to  make  a  contract  of  the  character  in  ques- 
tion wdiieh  could  not  become  efTective  until  1901,  as  such  an  act 
would  deprive  the  council  of  lyoi  of  its  rights  in  respect  to  the 
street  railway  question.  Upon  appeal  to  the  supreme  court  of  In- 
diana the  lower  court  was  reversed  by  a  decision  rendered  Decem- 
ber 16  wherein  three  of  the  judges  were  in  favor  of  a  reversal  and 
two  against  it. 

.\s  the  three  judges  who  constituted  the  majority  in  making  this 
ruling  retired  from  the  bench  on  January  i,  there  is  a  possibility 
that  a  rehearing  may  be  granted  and  the  decision  of  the  lower 
court  alfirmcd.  To  us  the  recent  action  of  the  court  appears  to  be 
one  of  political  decisions  which  have  not  been  unknown  in  Indiana. 

The  3-cent  fare  act  of  1897,  which  has  also  caused  much  litiga- 
tion, was  passed  in  pursuance  of  a  plan  to  force  the  Citizens' 
Company  to  come  to  terms  after  the  City  Railway  had  lost  its  case. 
The  history  of  the  3-cent  fare  act  has  been  quite  fully  reported  in  pre- 
vious issues  of  the  Review;  the  case  is  now  pending  in  the  United 
States  supreme  court. 

^---^ 

The  Metropolitan  Street  Railway  of  Kansas  City.  Mo.,  has  ex- 
perienced some  trouble  from  "  tight  slots  "  on  its  cable  lines.  The 
difficulty  is  due  to  water  entering  between  the  paving  blocks  be- 
tween the  rails  and  on  freezing  the  slot  rails  are  forced  together. 
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TRIP  AND  MILEAGE  ACCOUNTS  ON   THE 
LYNN  &  BOSTON. 


nv  r.  K.  SMITH.  AiniTOR.  lynx  «.■  doston  railroad. 


I  lit  iollowing  is  an  explanation  of  llio  details  of  the  .system  used 
by  'lie  Lynn  &  Boston  Railroad  Company  in  keeping  an  account  of 
llu'  trips  run  from  wliicli  the  mileage  is  contputed.  Conductors  are 
lurnishcd  with  a  book  which  contains  all  the  trip  numbers  for  all 
I  lie  routes  of  a  division,  of  which  a  sample  page  reads  thus: 
Routes  run  from  Broadway  station — Bcachmont  and  Bostim. 
From  Beaehmont. 

To  Cornhill   (Scollay   Sq.).  via  Subway 41 

Court  and  Hanover  Sts 4J 

Broadway  Station 4; 

From  Broadway  Station. 

To  Cornhill,  via  Subway  47 

Court  and  Hanover  Sts 49 

Beaehmont 46 

From  Scollay  Sq.,  via  Subway. 

To  Beaehmont,    42 

Broadway   Station,    48 

From  Court  and  Hanover  Sts.,  via  Hanover  St. 

To  Beaehmont 44 

Broadway  Station 50 

Use  Court-Hanover  St.  numbers  for  trips  to  and  from  Scoll.iy 
Sq.  on  the  surface. 

As  the  conductors  are  frequently  sent  from  one  station  (which  is 
our  name  for  a  car  house)  to  another  to  help  out  during  a  rush, 
s-.ippiying  them  at  the  start  with  nundiers  covering  all  the  routes 
on  tile  division,  makes  it  unnecessary  to  give  them  this  information 
every  time  that  they  are  changed. 

Form  A  is  the  day  card  in  use  on  the  Chelsea  division.  Con- 
dncti)rs  are  required  to  send  in  a  separate  day  card  for  each  of  the 
routes  on  which  they  run,  for  the  convenience  of  the  accounting 
department.  This  blank  is  6J4  by  9  in.  The  numbers  show  which 
route  the  card  covers.  The  conductors  use  the  column  headed 
"  Route  Numbers  as  shown  on  List  of  Routes."  The  numbers 
given  on  blank   B  illustrate  a  run  from  the  station  to  Beaehmont, 


then  two  full  round  trips  to  Boston  and  return  to  station  from 
Beaehmont.  Under  the  .system  formerly  u.^ed  here,  and  one  which 
is  still  in  use  by  many  roads,  this  would  have  been  c.ilKil  two  mund 
trips,  and  the  mileage  from  station  to  Beaehmont  on  tlie  Inst  half 
trip,  and  from  Beaehmont  back  to  station  on  the  sixth  half  trip, 
winiid  not  have  been  counted  unless  this  conductor  was  relieved  at 
the  station  by  another  who  eoiilinned  to  Boston  with  the  car.  in 
which,  case  the  second  conductor  would  have  marked  his  card  as 
startmg  from  Beaehmont.  This  plan  would  have  covered  the  mile- 
age of  that  part  of  the  trip  from  Beaehmont  to  the  station  that  was 
run  by  the  first  conductor,  but  neither  card  showed  the  actual  run 
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BEACIIMONT    ROUTE. 

of  the  men.  Under  the  present  system,  the  second  conductor 
starts  his  card  with  No.  47.  This  No.  47  and  the  No.  45  of  the  first 
man  equal  No.  41,  which  is  a  full  half  trip.  When  the  cards  have 
been  checked  and  assorted  into  routes,  the  total  of  each  number  run 
by  each  conductor  is  entered  on  Form  B,  and  this  is  added  and 
inoved.  Form  B  is  8'/>  in.  by  14  in.  We  prove  it  in  the  following 
manner.  Knowing  that  there  must  be  the  same  number  of  trips 
away  from  each  point  as  there  were  to  that  point  (except  the  start- 
ing point  or  station,  and  then  the  rule  is  reversed),  we  say  the  sum 
of  Kos.  41,  43  and  45  should  e<iual  the  sum  of  Nos.  42,  44  and  46; 
the  sum  of  Nos.  42  and  48  should  equal  the  sum  of  Nos.  41  and  47, 
etc.  If  they  do  not  balance,  some  conductor  has  given  the  wrong 
number  for  some  trip,  and  it  becomes  necessary  to  balance  the  trips 
of  each  conductor  until  the  error  is  found.  We  seldom  have  to  re- 
sort to  this,  however,  as  the  clerks  who  take  ofi  the  trips  become  so 
familiar  with  the  combinations  that  should  go  together  that  they  lo- 
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cite  i-rrois  ;il  Ihc  lime  of  laKiiiK  off.  TlK-y  can  lell  al  a  Klanci'  the 
miiiilic-r  thai  is  vvroiiK  aiul  what  slioiild  l)e  snhslitiilcd  for  it  from 
I  111'  luiiiilicr  tliat  |)rece(!cs  aiul  llie  one  that  f<ilIows;  besides,  llie 
iinie  corismiKd  liy  tlie  trip  wtjiild  imiieale  wlietlier  it  was  a  fiill  half 
liip  iiv  only  one  to  the  station,  and  tlie  n;itnre  of  the  tieUets  eolleele.l 
on  ih.il  |i,-irticular  half  trip  wonhl  show  whillur  il  was  into  or  out  of 
Hoslon.  We  .in-  pretty  eerlain,  witli  all  these  ^jnidcs.  that  the  nnm 
her  we  suhslilnle  is  alisohilely  eorreel. 

'Hie  footings  of  l''orni  1!  ,iri'  Iransfinrd  l.i  h'nrni  C  .Lnd  ninlli 
plie<l  hy  Ihr  per  ii  nl  of  ihi'  ronml  Irip,  .Lnd  ihi-  snm  rif  iho  ri-snil 
cipials  tin-  Inl.il  nips  np  ilial  ronle  lor  lli.-il  <lay.  lll;iiil<  C  is  H'/j  in, 
hy  ij  in. 

Tlie  per  eeiils  for  the   He.ieliinonl   imilc-  .ire: 


No.  41 SO.O 

No.  42 SO.O 

No.  4,^ 4y,.s 

No.  44 4<J..S 

No.  4.S 17,4 


No.  4() 17.4 

No.  47 32.6 

No.  4H .^2.6 

No,  4'i .12,1 

No.  .SO 32,1 


The  pereents  are  eompnted  from  niapsprejian  d  hy  onr  enfiincers 
for  each  divisimi,  vvliieh  show  llie  ili^l.iiKe  in  fiet  from  one  point 
lo  holh  ends  of  every  Inrnont  and  cross-over,  every  crossing  point 
;ind  all  the  tirniini  of  the  division.  This  idea  was  copied  from  the 
West   ICnd   Street    Railway  Company's  system. 

On  the  Chelsea  Divisiim,  zero  is  at  the  point  A  shown  on  the 
sketch  of  the  Heaehmont  route,  this  being  the  point  wdiere  the 
tracks  of  this  company  join  those  of  tlie  West  I'"nd  .Street  Railway 
Tompany.  We  add  the  distance  from  A  to  Beachnioiit  and  return 
to  the  round  trip  distance  from  A  around  the  loo])  at  I!  and  back  to 
.\  together,  which  gi\es  lis  the  length  of  the  round  trip,  66,024  f'- 
Half  of  this  we  allow  lo  No,  41  au<l  the  other  half  to  No.  42.  each 
of  which  is  eipial  to  50  per  cent  of  the  round  trip.  We  subdivide 
No,  41  into  No,  45  .-uid  No.  47  and  No.  42  into  No.  46  and  No.  48. 
Treating  the  route  lo  ('mui  ami  Hanover  streets  in  tlie  same  man- 
ner gives  us  all  the  per  cents  as  shown  in  the  table.  We  find  this 
plan  particularly  useful  when  less  than  a  full  trip  is  run,  as  is  illus- 
trated on  Form  I!  111  llie  ease  ol  Conductor  Steele,  who  went  from 
Broadway  Stalmn  1,.   r.eaehiiKMit  tm  No,  46  and  started  (or  Boston 


on  No.  41,  but  gelling  blorkaded  at  Chelsea  si|»arc  was  sent  back 
lo  tlie  sialion.  On  his  day  ear<l.  in  place  of  putting  down  No,  41, 
lit  would  write  in  the  space  provided,  Heaehmont  to  Chelsea  s>|i!arc, 
anil  III)  the  next  line,  Broadway  station,  there  being  no  numbers  lo 
e<  ver  ihis  trip.  We  enter  on  the  card  on  line  after  No.  46,  No.  45; 
this  brings  him  back  from  Beaclimonl  as  far  as  Ihc  station,  and 
gives  tis  a  number  lo  use  lo  balance  Ihc  trip  No,  46;  ihcn  we  find 
the  distance  Broadway  station  to  Chelsea  sijuare  and  back,  and 
find  wlial  per  cent  it  is  of  a  full  round  trip,  which  is  21,6  per  cent; 
this  we  enter  as  an  extra  trip,  but  il  figures  with  Ihc  rest  i>(  the 
lieachmont  trips  where  il  belongs.  The  trips  are  transferred  lo  our 
records  and  fo>iled  at  the  close  of  the  fifteenth  and  of  the  lasl  ilay 
of  each  month  and  the  mileage  computed.  We  do  not  consider  il 
is  of  eiKiiigh  advantage  lo  compute  the  mileage  more  fre<|uenlly 
llian  twice  a  month  lo  warrant  the  expense  of  doing  so. 

I'roni  blank  C  the  trips  run  on  the  tracks  of  the  Boston  Klevaled 
Railway  Company  are  transferred  t<j  our  record,  Korm  D,  and  al 
llie  end  of  the  month  a  report  is  rendered  them.  In  making  this 
record  we  only  enter  the  trip  numbers  of  inward  trips  as  it  saves 
half  the  labor,  Wc  al.so  use  this  record  to  keep  account  of  the  trips 
run  by  one  division  on  power  furnished  by  another  division.  This 
same  system  is  used  in  keeping  the  trips  and  mileage  of  the  Beverly 
&  Danvers  Street  Railway,  the  accounts  of  which  are  kept  in  this 
ol't'ice.  This  road  has  but  one  route,  but  uses  the  tracks  of  the  I^ynn 
iV  Boston  Kailroad  Com|)any  al  both  ends.  Some  trips  slop  short, 
however,  r)f  the  regular  termini  and  wc  use  letters  instead  of  figures 
to  distinguish  the  trips.  We  have  found  the  system  is  perfectly  sat- 
isfactory on  both  roads,  and  believe  it  is  so  simple  and  inexpensive 
lliat  any  road  that  is  not  satisfied  with  its  present  methods  could 
veil  afford  to  try  it.  Il  entirely  relieves  the  torcnicn  from  making 
any  report  of  the  trips  except  of  chartered  cars. 

Checking  the  registers  from  start  to  finish  enables  us  to  be  sure 
all  trips  have  been  reported.  The  work  required  of  the  conductor 
is  so  simple  that  we  can  insist  upon  its  being  done  properly.  If  we 
required  a  conductor  who  finished  his  run  al  midnight,  after  putting 
in  eight  hours  on  his  car.  to  slay  and  compute  his  own  mileage,  we 
.should  expect  it  would  take  us  longer  to  correct  his  errors  than  to 
do  the  work  ourselves,  besides  as  stale<l  before  we  do  not  see  any 
great  advantage  in  having  Ihc  mileage  daily. 
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If  any  readers  of  this  have  any  suggestions  to  offer,  looking  to  an 
improvement  of  our  system,  we  should  be  pleased  to  have  them 
made  through  the  medium  of  the  Review. 


REBUILT  STATION  OF  UNION  TRACTION 
COMPANY. 


The  power  station  of  the  Union  Traction  Company  of  Philadel- 
phia, located  at  13th  and  Mount  Vernon  streets,  was  partially  de- 
stroyed by  fire  on  March  3,  1897,  and  the  work  of  reconstruction 
has  been  only  lately  completed.  The  accompanying  illustration  is  a 
view  of  the  engine-room  as  it  now  is. 

The  four  units  consist  of  compound  non-condensing  engines, 
built  by  Robert  Wetherill  &  Co.  of  Chester,  direct  connected  to 
1,500-k.  w.  Westinghouse  generators.  The  cylinders  are  26  and  40 
by  48  in.;  the  engines  take  steam  at  150  lbs.  and  run  at  80  r.  p..  m. 
The  engines  are  not  set  on  foundation  capstones  as  is  usually  the 
case,  and  a  large  sole-plate  forms  the  base  of  each  engine.  The 
gravity  oiling  system  is  used,  and  the  sole-plates  serve  to  collect 
the  waste  oil,  which  is  filtered  for  re-use. 

Three  of  the  engines  were  considerably  damaged  by  the  fire  and 


EAST  SIDE  ROAD,   KANSAS  CITY,  TO 
BUILD. 


The  Kast  Side  Electric  Railway  Conijjany  of  Kansas  City,  Mo., 
has  decided  to  build  four  miles  of  track  as  soon  as  possible;  it  will 
commence  operating  the  road  with  12  cars,  and  is  in  the  market  for 
materials  and  equipments.  \V.  O.  Hands,  who  has  been  appointed 
mdnager  of  the  company,  advises  us  that  the  motive  power  to  be 
adopted  will  probably  be  electricity,  although  compressed  air  has 
been  under  consideration. 

Mr.  Hands  has  been  identified  with  street  railway  work  for  over 
10  years  and  has  had  an  experience  which  well  fits  him  for  the  posi- 
tion of  manager  of  a  company  that  is  building  its  lines.  From  1887 
to  i8yo  he  was  with  the  Brush  Company  at  Cleveland  and  after- 
wards with  the  Short  Electrical  Company.  He  supervised  or  as- 
sisted in  the  installation  of  the  roads  at  Muskegon,  Mich.;  Roches- 
ter, N.  v.;  Baltimore  and  Washington.  Mr.  Hands  has  served  as 
superintendent  and  electrician  of  the  Braddock  (Pa.)  and  Beaver 
Falls  roads;  in  1894  he  went  to  Kansas  City  to  become  purchasing 
agent  and  superintendent  of  the  Northeast  Electric  Railway  Com- 
pany. 


ICNCINE  Rf)OM  or  REBUILT  STATION  OF  UNION  TRACTION  COMPANY,  PHILADELPHIA. 


had  to  be  rebuilt;  the  fourth  one  was  but  little  injured.  Just  pre- 
vious to  the  fire  it  had  been  decided  to  replace  the  four  generators 
in  the  old  station,  which  were  of  1,100  k.  w.  capacity  with  new  1,500- 
k.  w.  machines.  The  change  made  necessary  new  engine  shafts,  of 
which  but  one  had  been  delivered  at  the  time  of  the  fire. 

The  new  shafts  were  made  by  the  Bethlehem  Iron  Company  of 
fluid  pressed  open-hearth  steel,  and  forged  in  a  s,ooo-ton  hydraulic 
press.  The  tensile  strength  of  the  material  was  85,000  lbs.  per  sq. 
in.  and  the  elastic  limit  35,000  lbs.;  the  extension  in  'A-in.  specimens 
2  in.  long  was  25  per  cent.  Two  of  these  shafts  are  20  ft.  554  in- 
long  and  two  21  ft.  sJ4  '"• 

The  boiler-room  equipment  comprises  19  Babcock  &  Wilcox 
boilers  of  375  h.  p.  each.  Hoppes  open  exhaust  heaters  and  Snow 
steam  pumps  are  installed.  The  exhaust  steam  not  utilized  in  heat- 
ing the  feed  is  carried  to  a  stack  connected  with  the  basement  of  the 
station,  and  its  high  velocity  creates  a  strong  draught,  thus  venti- 
lating the  building. 


FIFTY-YEAR  FRANCHISES. 


The  town  board  of  Cicero,  a  suburb  of  Chicago,  met  on  Decem- 
ber 19,  and  after  a  session  lasting  until  i  :30  o'clock  the  next  morn- 
ing passed  tour  ordinances  granting  50-year  franchises  to  four  of 
the  Yerkes  street  railways,  the  Cicero  &  Proviso,  the  Cicero  &  Har- 
lem, the  Ogden  and  the  Suburban.  The  minority  of  the  board  at- 
tempted to  break  a  quorum  by  withdrawing,  but  one  member  who 
had  not  been  present  because  he  was  suffering  from  an  accident, 
left  his  bed  when  the  case  was  presented  to  him  and  attended  the 
meeting.  His  presence  completed  the  quorum  and  the  ordinances 
were  promptly  passed  by  an  unanimous  vote.  Residents  in  the 
districts  served  by  these  roads  largely  gain  in  the  longer  ride  now 
given  for  one  fare. 


The    Cleveland   4-cent   fare    case   is   still    pending   in    the    United 
States  court. 


The  Carnegie  Steel  Company  has  purchased  an  additional  tract  of 
land  near  Pittsburg,  and  will  erect  there  a  plant  for  building  steel 
freight  cars.  A  forge  for  steel  car  axles  will  be  part  of  the  equip- 
ment. 
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THE  NORTHWESTERN  ELEVATED,  CHICAGO. 


FALK  CAST-WELDING  ON  THE  THIRD  AVE- 
NUE RAILROAD,   NEW   YORK. 


Work  on  the  Northwestern  IClevated  Railroad  of  Chicago  is  to  be 
pushed  as  rapidly  as  possible,  and  the  prospeet  is  that  tlie  northern 
division  of  the  city  by  next  October  will  be  furnished  with  an  ad- 
mirable transportation  system.  It  is  proposed  to  provide  for  ex- 
press trains  which  will  carry  passengers  from  Wilson  avenue  to  the 
Union  Loop,  a  distance  of  six  miles,  in  i8  minutes. 

The  company  was  prevented  from  negotialinK  a  loan  early  in  the 
year  by  reason  of  the  war.  In  November  last  the  matter  was  again 
taken  up  and  on  December  24  arrangements  were  closed  by  which 
Blair  &  Co.  of  New  York,  Chicago  stockholders,  and  the  Illinois 
Trust  &  Savings  Bank  lend  $4,500,000  on  promissory  notes  of  the 
company.  The  notes  arc  secured  by  the  deposit  of  $5,000,000  of 
first  mortgage  5  per  cent  gold  bonds,  and  the  entire  capital  stock 
of  the  company,  $5,000,000,  with  I  he-  Illinois  Trust  &  Savings  Bank 
as  trustee. 

The  company  has  electeil  a  new  bnard  nf  directors  as  follows:  C. 
T..  Blair  and  W.  W.  Miller  of  New  York,  and  K.  I..  Brewster,  Clar- 
ence Buckingham,  Bryan  I.allirop,  1).  II,  Louderbaek  and  John  C. 
Weliing  of  Chicago. 

.The  road  was  originally  organized  to  operate  from  Congress 
street  on  the  south  and  extending  northwest  to  the  city  limits. 
Four  branches  were  provided  for,  the  first  commencing  at  a  point 
on  the  main  line  north  of  Monroe  street  and  running  west  to  a 
point  not  more  than  100  ft.  west  of  Halsted  street,  and  continuing 
with  two  branches,  one  running  northwest,  the  other  north  to  the 
city  limits.  The  second  branch  was  to  commence  at  the  main  line 
between  North  avenue  and  Chicago  avenue  and  extending  west  to  a 
point  between  Western  and  Ashland  avenues,  thence  north  to  the 
city  limits.  The  third  branch  to  run  from  a  point  on  the  main  line 
between  North  avenue  and  Diversey  street  north  or  northwest  to 
the  city  limits.  The  fourth  branch  was  to  commence  at  the  main 
line  between  North  avenue  and  Belmont  avenue  and  extend  west  to 
the  city  limits.  One  distinctive  feature  will  be  a  four-track  line 
north  of  Chicago  avenue  for  5.52  miles  which  will  accommodate  ex- 
press trains.  Plans  are  contemplated  for  building  inclines  by  which 
surface  cars  of  the  cross  lines  may  pass  to  the  elevated  tracks  and 
be  atlaclicd  to  the  regular  elevated  trains. 

A  power-house  of  7,000  h.  p.  capacity  is  now  building  on  the  cor- 
ner of  Southport  and  Fullcrton  avenues.  There  will  be  one  1,000-h. 
p.  and  three  2,000-h.  p.  horizontal  cross  compound  Allis  engines  di- 
rect connected  to  Siemens  &  Halskc  generators.  The  boiler  room 
will  contain  sixteen  400-h.  p,  Babcock  &  Wilcox  water  tube  boilers. 
The  stack  will  be  16  ft.  in  diameter  and  204  ft.  above  the  street 
level. 


FINE  INCREASE  IN  TOLEDO  BUSINESS. 


The  past  three  months  have  shown  a  most  gratifying  increase  in 
both  the  gross  and  net  earnings  of  the  Toledo  Traction  Company. 
Operating  schedules  have  been  rearranged  in  a  manner  at  once  im- 
proving the  service  and  reducing  expenses,  and  with  other  changes 
have  combined  to  make  the  present  showing  one  of  the  best  in  the 
country.  Toledo  is  largely  a  manufacturing  city,  and  is  working 
hard  to  secure  more  industries,  hence  the  city  is  growing  rapidly. 
The  company  will  at  once  install  an  additional  500  h.  p.  of  engines 
and  generators,  and  General  Manager  McLean  expects  even  this 
will  be  insui^cient  within  a  year,  if  the  present  rate  of  increase  is 
maintained. 


KINETIC  MOTOR  NOT  RUNNING  IN  DETROIT. 


Wc  have  had  several  inquiries  as  to  the  operation  of  the  kinetic 
motor  supposed  to  be  running  in  Detroit,  and  find  it  is  not  in  op- 
eration there  at  the  present  time.  In  fact  the  trial  which  was  made 
on  the  Detroit  &  River  St.  Clair  Railway  was  anything  but  sat- 
isfactory, and  the  motor  was  taken  ofl  after  two  days  and  a  steam 
locomotive  has  been  used  since  in  its  place.  The  Dodge  kinetic 
motor  system  was  not  tried  on  the  Detroit  &  Mt.  Clemens  line,  as 
currently  reported. 


'  )ii  December  27  the  first  cast-welded  joints  on  the  Third  Avenue 
cable  line.  New  York,  were  made  by  the  Talk  Manufacturing  Com- 
pany and  the  work  of  welding  is  now  under  way.  The  joints  on  this 
line  are  made  without  interrupting  the  operation  of  cable  trains, 
which  run  during  the  night  on  a  three  minute  headway  and,  to 
qnole  the  foreman  in  charge  of  the  welding,  "  Conic  like  shots  from 
a  (ialling  gun,"  making  tlic  work  a  matter  of  more  than  ordinary 
diflletdly.  The  track  on  Third  avenue  is  laid  with  7-in.  Trilby  rails 
on  yokes  5  ft.  between  centers,  and  in  order  to  make  the  joints 
without  inlernipling  traflic  a  special  mold  and  clamp  was  devised  by 
the  I'"alk  Company.    The  clamp  is  made  long  enough  to  reach  from 


FIG.  l.-CROSS  SECTION. 

yoke  to  yoke,  thus  taking  the  weight  of  the  car  off  of  the  joint  itself, 
and  is  provided  with  tapered  risers  at  the  ends  so  that  the  car  can 
nm  over  it  without  dilViculty. 

Superintendent  Robertson,  who  is  giving  his  personal  attention 
to  the  construction  of  the  road,  has  carefully  inspected  the  welding 
.".nd  has  been  well  pleased  to  find  that  the  running  of  the  cars  dur- 
ing the  progress  of  the  work  has  not  in  the  least  depressed  the 
joint,  which  it  had  been  feared  might  result  from  the  incessant  ojicr- 
ation  of  loaded  cars  during  the  continuance  of  the  work. 

All  of  the  new  work  of  the  Third  Avenue  Railroad  Company,  ex- 
cept that  on  Third  avenue,  where  the  present  yokes  arc  being  util- 
ized, will  be  laid  with  9-in.  Trilby  rail,  with  yokes  5  ft  between  cen- 


FIG.  i-SIDE  ELEVATION-. 

ters,  and  the  joints  will  be  welded  by  the  Falk  process.  In  order  to 
provide  elasticity  in  the  roadbed  and  consequently  smoother  run- 
ning of  the  cars,  Mr.  Robertson  has  designed  the  construction,  of 
which  a  cross-section  is  shown  in  Fig.  i  and  a  longitudinal  view  in 
I'ig.  2.  The  rail  is  laid  on  yellow  pine  stringers  resting  on  the 
yokes  and  supported  upon  concrete  between  yokes.  The  track  con- 
struction for  which  the  welding  contract  has  been  placed  embraces 
about  70  milts  of  single  track,  and  over  2,000  men  are  now  at  work. 


An  American  company  is  now  filling  the  order  for  the  electrical 
equipment  of  the  underground  Paris  terminal  of  the  Orleans  rail- 
road. This  road  was  described  in  the  Review  for  June  last,  page 
400. 
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LETTER  CARRIERS  TO  WALK  IN  MONTREAL. 


TROLLEY  ROAD  IN  PORTO  RICO. 


liiglilctn  months  ago  President  L.  J.  Korget,  of  the  Montreal 
Street  Railway  Company,  gave  notice  to  the  Canadian  postmaster- 
general  that  the  agreement  (or  carrying  the  Montreal  letter  carriers 
for  the  lump  sum  of  $200  per  month  would  be  terminated  on  De- 
cember 31,  1898.  The  company  kept  an  accurate  record  of  the  fares 
reprsenled  by  the  traveling  of  the  letter  carriers  during  both  win- 
ter and  summer  months  and  found  that  they  aggregated  from  $1,000 
to  $1,500  per  month,  and  concluded  that  $JOO  per  month  was  too  lit- 
tle compensation  for  service  worth  $1,000  to  $1,500. 

The  postmaster-general  is  reported  to  have  said  thai  llic  depart- 
inem  was  inditTerent  as  to  wIriIkt  the  contract  was  terminated  or 


.■\  syndicate  formed  by  J.  G.  White,  of  New  York,  has  purcliascd 
from  the  owners  the  San  Juan  &  Rio  Piedras  Railroad  in  San  Juan, 
Porto  Rico,  and  the  San  Juan  &  Rio  Piedras  Railroad  Company 
has  been  incorporated  in  New  York,  with  a  capital  of  $300,000,  with 
Geo.  H.  Walbridgc  and  11.  H.  Harrison  among  the  incorporators. 
The  new  company  will  eiiiiip  the  San  Juan  road  with  electricity;  at 
present  the  road  is  operated  by  steam  and  has  a  gage  of  30  in.;  it 
has  20  passenger  cars.  20  freight  cars  and  seven  Baldwin  locomo- 
tives. The  new  company  has  not  yet  decided  in  regard  to  cars,  and 
possibly  the  passenger  cars  will  be  converted  so  that  they  can  be 
used  for  electric  service.    The  gage  W'ill  be  changed  to  4ft.  8.' jin. 


SCENE.S  IN'   I'UKTO  RICO. 


not,  as  he  thought  the  carriers  rode  too  much  aiiyw-ay.  and  a  satis- 
factory agreement  was  not  reached.  Beginning  with  the  new  year 
the  carriers  must  pay  fare  or  walk. 


DAYTON,  SPRINGFIELD  &  URBANA  ROAD. 


Fred  Colburn.  president  of  the  Dayton,  Springfield  &  Urbana 
Electric  Railway  Company,  states  that  his  road  will  be  completed 
by  June  1.  There  are  about  two  miles  of  track  laid  and  it  is  the 
intention  to  push  the  work  as  soon  as  the  season  permits.  Mr. 
Appleyard,  who  has  charge  of  the  building,  has  purchased  several 
cars,  one  of  which  has  been  delivered;  it  is  one  that  was  exhibited 
at  the  World's  Fair  in  1893. 

The  road  when  completed  will  be  42  miles  in  length,  and  one 
may  go  from  Urbana  to  Cincinnati,  over  100  miles,  by  electric  cars. 
The  steam  railroads  are  making  preparations  to  fight  the  new  line. 


The  road  at  present  is  about  seven  miles  long:  it  starts  in  the 
center  of  San  Juan,  and  runs  out  through  a  beautiful  country  which 
has  a  population  of  about  20,000.  consisting  mostly  of  persons  that 
live  in  the  suburban  villages  and  do  business  in  San  Juan. 

.S.ni  Juan  has  a  population  of  35,000  and  is  situated  on  an  islan<l 
about  a  mile  and  a  half  long;  the  road  has  its  own  bridge  to  the 
mainland.  The  city  is  paved,  has  sewers,  and  in  February  the  city 
waterworks  will  be  opened.  It  is  said  that  the  water  is  very  pure 
and  the  works  will  be  one  of  the  most  complete  waterworks  ever 
built.  The  new  company,  among  other  things,  contemplates  build- 
ing an  amusement  park  on  the  line  where  theatrical  and  band  con- 
certs will  be  given.  Mr.  Wilson,  who  has  been  with  J.  G.  White  & 
Co.  for  a  number  of  years,  is  now  in  charge  of  the  road  and  is  oper- 
ating it  by  steam.  Without  doubt  the  new  company  will  also  do 
an  electric  lighting  business,  and  in  building  its  power  house  will 
have  it  of  sufficient  capacity  for  that  purpose. 
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■|IiiiiiikIi  llir  iiiiirli-sy  of  Messrs.  VVIiili-  &  Cu. 


f, - ^1  "I  ..■^.i.TiT.   ..  um,  11  v^w.  wc  have  received  a 

miiiilier  of  plioloKtaphs  of  scenes  in  San  Juan  and  aloriK  llie  line  o( 
the  rf)ad,  some  of  whieli  are  liere  reproduced.  Since  the  annoiuicc- 
iiunl  of  ihr  piirihase  of  Ihis  road.  While  &  Co.  have  hecil  Hooded 
wHh   litleis  aful  calls  from  people  who  wish  to  go  to  I'orlo  Kico, 


NEW   MEMBERS  OF  THE  ACCOUNTANTS' 
ASSOCIATION. 

Ill    addition    to    the    Melropolitan    Street    Railway    Company,    of 
Kansas  Cily,  Mo.,  announced  in  our  last  Issue  as  having  joined  the 


SCENES  IN   PORTO  RICO. 


bill  there  are  no  positions  in  connection  with  the  railway  now  open, 
nor  is  there  any  prospect  that  there  will  be. 

Our  fellow-citizens  in  San  Juan  are  to  be  congratulated  on  the 
excellent  system  of  street  railway  in  store  for  them,  for  the  long  ex- 
perience and  high  standing  of  J.  G.  White  &  Co.  is  a  guarantee  of 
the  most  satisfactory  results  possible. 


Street  Railway  .Accountants'  .-\ssociation.  Secretary  Brockway  ad- 
vised us  that  the  United  Traction  Company,  of  Philadelphia;  the 
Syracuse  Rapid  Transit  Company,  of  Syracuse,  N.  Y.,  and  the  Que- 
bec. Montmorency  &  Charlevoix  Railway,  of  Quebec.  Can.,  joined 
the  association  on  December  12.  the  information  reaching  us  too 
late  for  that  issue.    This  makes  the  membership  80. 
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PAINT  SHOP  WASTE. 


BY  J.    L.  JOHNSON. 


It  has  been  said  that  "  wjllful  waste  makes  woeful  want."  The 
old  saying  may  not  be  strictly  true  in  every  particular,  but  in  tlie 
main  we  think  it  is.  As  this  has  reference  to  paint  shops  of  either 
street  or  steam  railroads  it  certainly  should  receive  careful  consid- 
eration ironi  the  foreman  of  painters  whoever  he  may  Be  or  under 
whatever  management  he  may  be  employed.  It  should  be  under- 
stood that  waste  in  this  instance  is  not  intended  to  be  applied  to 
what  may  he  called  legitimate  loss.  For  instance,  there  may  be  a 
loss  when  a  thread  is  cut  on  a  bolt  or  a  skim  may  form  on  paint 
that  it  is  positively  necessary  to  leave  after  it  has  been  mixed.  But 
the  loss  that  can  to  any  extent  be  avoided  by  care  or  thought  on 
the  part  of  the  foreman  is  what  we  wish  to  define  in  this  case  as 
■'  paint  shop  waste." 

Probably  it  will  be  good  policy  to  mention  a  few  instances  to  il- 
lustrate more  plainly  what  is  meant  by  waste.  A  very  common 
practice  in  some  shops  is  taking  an  excess  of  varnish  out  of  the  can, 
or  more  than  can  be  used  on  the  job  which  is  to  be  varnished.  This 
is  a  loss  from  any  standpoint,  as  it  can  be.  only  used  afterward  for 
inferior  work,  very  often  where  a  lower  priced  varnish  would  do 
equally  as  well.  There  can  be  no  excuse  ofTered  for  a  repetition  of 
this  bad  practice  except  carelessness  or  a  direct  indifference  to  all 
interests  of  the  employer.  When  a  painter  varnishes  one  job  he 
must  know  how  much  stuff  it  takes  to  do  it;  and  he  must  conse- 
quently know  just  how  much  varnish  it  will  take  for  any  jobs  of 
the  same  kind  that  he  may  have  to  do.    What  can  be  plainer? 

Notwithstanding  this  it  is  not  an  uncommon  thing  to  find  a  large 
can  used  for  (and  it  is  generally  full)  "  slush  "  or  "dump  "  varnish. 
This  "  slush  "  varnish  is  also  used  for  every  conceivable  purpose  to 
'■  use  it  up."  And  on  almost  every  place  where  slush  is  used  raw 
linseed  oil  would  serve  the  purpose  just  as  well  were  it  not  for  the 
'■  using  up  "  process.  It  is  quite  right  and  necessary  to  have  a 
dump  varnish  can,  but  it  should  be  kept  strictly  clean  and  a  one  gal- 
lon can  is  as  large  as  should  ever  be  needed  in  any  ordinary  street 
railway  shop.  Eight  years  of  continuous  service  proves  this  to  be 
the  case  in  our  shop,  and  during  that  time  not  once  has  the  "  slush  " 
been  used  with  the  intent  to  use  it  up  in  order  to  keep  it  from  ac- 
cumulating. The  varnish  account  is  no  small  item  in  the  shop  ex- 
penses and  care  should  be  shown  in  the  handling  of  it. 

Now  a  word  on  mixing  and  matching  colors.  It  is  a  recognized 
fact  that  all  colors  must  be  kept  a  uniform  shade.  This  can  easily 
be  done  by  using  any  regular  line  of  colors  and  weighing  out  the 
regular  proportions,  or  by  having  all  colors  ground  in  bulk  form. 
We  have  adopted  the  latter  plan  and  find  it  a  great  saving  in  time. 
It  also  insures  absolute  uniformity  of  shade.  Without  this  plan  it 
requires  extreme  care,  and  much  valuable  time  is  taken  from  the 
foreman  painter,  as  it  is  understood  that  he  alone  should  mix  all 
colors  except  where  the  shop  is  so  large  that  his  time  will  not  allow 
it. 

A  few  words  may  be  allowed  as  to  the  matching  of  colors  on 
cars  that  have  been  shoped  to  be  touched  up  and  revarnished.  This 
is  a  part  of  the  trade  where  a  skilled  workman  must  be  employed, 
and  even  then  he  must  be  an  expert  on  colors  to  be  a  success.  It  is 
supposed  that  this  is  the  case,  and  that  a  fully  competent  man  is  em- 
ployed, as  unless  it  is  so,  it  can  be  easily  seen  that  a  very  great 
waste  is  made  in  every  attempt  at  matching  color.  Still,  in  how 
many  cases  do  we  find  matched  color  dried  and  useless,  having 
stood  long  after  the  car  for  which  it  was  matched  was  turned  out  of 
the  shop  as  finished.  This  should  not  be  so.  Again,  why  should  it 
be  thought  so  necessary  to  always  start  with  fresh  color  in  match- 
ing? Why  not  use  up  color  that  has  been  matched  for  a  car  that 
has  gone  by  changing  the  shade  to  suit  instead  of  "  dumping  it," 
as  the  saying  is,  and  making  fresh?  If  used  as  promptly  as  possible 
these  colors  will  not  have  become  fatty  and  much  valuable  time  and 
material  can  be  saved  as  compared  with  the  "  mix  it  fresh  "  pro- 
cess. These  examples  might  be  multiplied  indifinitely,  but  we  think 
these  should  be  enough  to  encourage  thoughtful  men  in  trying  to 
save  the  materials  and  time  that  are  entrusted  to  their  care.  The 
foreman  is  entirely  and  essentially  the  party  who  is  to  be  censured 
for  any  or  all  waste  that  occurs  in  the  shop;  even  if  the  shop  is  so 
large  that  a  foreman  can  not  do  his  own  mixing,  it  is  his  duty  to 
know  not  only  how  all  paints  are  mixed  but  just  how  much  is  mixed 


for  each  job  which  is  to  be  done.  The  loss  of  paint  is  only  nominal 
until  it  has  been  taken  from  the  keg  and  mixed  and  there  can  be  no 
reasonable  excuse  for  paint  mixed  in  excess  of  what  is  needed  to  do 
the  job.  Loss  of  stuff  wasted  is  as  great  from  a  financial  standpoint 
as  if  it  were  stolen,  and  aside  from  the  sentiment  it  is  the  same 
thing.  A  man  may  mean  well  but  a  lack  of  thought  may  entail  a 
loss  of  many  dollars  in  the  course  of  a  year. 

Probably  the  most  disastrous  waste  that  can  be  found  in  a  paint 
shop  is  a  foreman  who  is  incapable  from  a  practical  standpoint.  It 
is  in  this  case  that  the  most  costly  colors  are  lavishly  wasted.  It 
will  be  found  that  an  inexperienced  person  will  use  the  most  expen- 
sive colors  to  produce  shades  and  then  be  compelled  to  kill  their 
brilliancy  by  dumping  part  and  waste  more  stuff  to  cover  the  first 
blunder;  a  waste  of  time  and  waste  of  material.  The  writer  well  re- 
members a  case  of  this  kind  in  which  the  dump  kegs  got  so  large 
that  they  were  becoming  a  "  give  away,"  so  the  paint  shop  "  kid  " 
was  told  to  dig  a  hole  in  the  ground  and  over  40  gallons  of  expen- 
sive colors  were  dumped  and  the  earth  never  gave  up  her  dead.  If 
a  foreman  be  fully  competent  his  employers  have  the  benefit  of  what 
he  knows,  but  if  incompetent  they  have  the  full  benefit  of  what  he 
docs  not  know  in  a  ten-fold  ratio.  Alas!  that  all  should  be  hidden  so 
etfectually  in  most  cases  from  the  eyes  of  those  who  foot  the  bill. 
We  cannot  conclude  this  without  remembering  the  old  song: 

"  Waste  not,  want  not,  is  a  maxim  I  would  teach; 
Let  your  watchword  be  dispatch  and  practice  what  you  preach. 

Never  let  your  chances  like  sunbeams  pass  you  by, 
You'll  never  miss  the  water  till  the  well  runs  dry." 


CLEVELAND  CIVIL  ENGINEERS'  CLUB. 


W.  H.  Searles,  secretary,  advises  us  that  at  the  regular  December 
meeting  of  the  Civil  Engineers'  club  of  Cleveland  Edwin  L.  Thurs- 
ton, associate  member  of  the  club,  read  an  instructive  paper  on 
"  The  Nature  and  History  of  Patent  Rights."  He  defined  the 
origin  and  limitation  of  the  rights  enjoyed  by  a  holder  of  letters  pat- 
ent, showing  them  to  be  only  such  as  the  statute  confers  and  noth- 
ing by  natural  right  or  common  law.  The  only  right  secured  by 
a  patent  to  the  patentee  is  the  right  to  exclude  or  prevent  others 
from  exercising  their  natural  right  to  make  out  of  their  own  ma- 
terials the  particular  invention  which  the  patent  covers.  Frequent- 
ly the  patentee  of  an  improvement  is  excluded  from  the  use  of  his 
own  invention  by  some  prior  patent  covering  the  thing  improved. 

Two  theories  were  discussed  as  to  the  nature  of  a  patent  right,  the 
one  regarding  it  as  a  monopoly,  the  other  as  a  contract  between  the 
inventor  and  the  government  representing  the  public.  The  latter 
view  has  been  generally  accepted  by  the  courts  and  by  congress  in 
this  country.  As  a  contract  its  language  should  be  liberally  con- 
strued so  as  to  give  the  inventor  as  complete  protection  as  may  be. 
Considered  as  a  monopoly,  a  patent  is  such  in  form  only.  It  is  not 
an  illegal  or  oppressive  monopoly.  It  deprives  no  one  of  any  right 
previously  enjoyed,  because  a  patented  invention  must  be  new. 
The  author  described  the  progress  of  patent  law  since  the  reign  of 
James  I  of  England  in  1623  to  the  present  time.  The  first  patent 
statute  in  America  went  into  efject  Apr<l  10,  1790,  and  was  entitled 
"  An  act  to  promote  the  progress  of  useful  arts."  The  first  patent 
granted  was  dated  July  31,  1790,  and  was  issued  to  Samuel  Hopkins 
for  making  pot  and  pearl  ashes.  This  act  was  replaced  by  another 
on  February  21,  1793.  Other  acts  were  passed  in  1S19  and  1832; 
but  in  1836  all  preceding  acts  were  repealed  and  the  present  sys- 
tem was  inaugurated.  The  new  act  created  the  patent  ofiice,  with  a 
commissioner  of  patents.  It  provided  for  the  registration  of  pat- 
ents, thus  affording  security  to  the  patentee's  title.  It  also  provided 
for  an  examination  to  be  made  by  the  commissioner  as  to  the  nov- 
elty of  an  invention  and  for  the  establishment  of  a  library  of  scien- 
tific books.  This  library  now  contains  nearly  60,000  volumes.  In 
1870  the  term  of  a  patent  was  changed  from  14  to  17  years.  A  new 
law  which  went  into  effect  January  i,  1898,  provides  for  the  length 
of  time  an  invention  may  be  known  to  the  public  before  the  in- 
ventor loses  the  right  to  claim  a  patent.  This  law  also  relates  to  the 
effect  of  a  foreign  patent  upon  a  United  States  patent.  More  than 
IS  bills  are  now  under  consideration  by  the  two  patent  committees 
of  Congress. 

An  interesting  discussion  followed,  after  which  the  meeting  ad- 
journed for  conversation  and  lunch. 
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BOYCOTTING  CIRCULARS. 


The  supreme  court  o(  Michigan  on  November  i6,  1898,  rendered 
a  decision  in  Ihe  case  of  Beck  and  others  against  the  Railway 
Teamslers'  Protection  Union  and  others,  of  Detroit,  familiarly 
known  as  the  "  boycott  case."  The  firm  of  Beck  &  Sons  was  en- 
gaged in  tlie  milling  business,  and  in  the  fall  of  1897  became  in- 
volved in  a  controversy  with  the  teamsters'  union  because  it  refused 
to  sign  the  lalter's  scale.  The  firm  ceased  to  use  its  own  teams  for 
a  time  but  later  the  men  it  had  formerly  employed  left  the  union 
of  their  own  accord  and  returned  to  work  for  the  Becks. 

The  union  then  interfered  with  them  on  the  street,  hooting  and 
throwing  missiles.  It  also  intimidated  customers  on  their  way  to 
the  mill,  and  distributed  boycotting  circulars  to  the  firm's  custom- 
ers and  others.  Beck  &  Sons  at  this  point  obtained  from  the 
Wayne  circuit  court  an  injunction  restraining  the  union  from  fur- 
ther interfering  with  its  employes  or  business.  This  decree  sanc- 
tioned, however,  the  distribution  of  the  boycott  circulars  to  cus- 
tomers and  the  public  generally,  except  in  front  of  the  mill  prem- 
ises, and  any  form  of  boycott  to  the  firm  or  its  customers,  without 
the  actual  use  of  violence,  and  also  sanctioned  threats  to  injure  and 
ruin  the  firm's  business,  when  unaccompanied  by  violence  or 
threats  of  violence.  From  this  portion  of  the  decree  an  appeal  was 
taken. 

The  supreme  court  in  considering  the  threats  made  by  the  union 
says  that  the  law  abhors  subterfuges  and  that  threats  in  lan- 
guage are  not  the  only  threats  recognized  by  law.  Covert  and  un- 
spoken threats  may  be  just  as  effective  as  spoken  threats.  Courts 
have  held  that  the  display  of  banners  in  front  of  one's  premises 
warning  workmen  to  keep  away  is  part  of  a  scheme  unlawfully 
entered  into. 

So  when  the  Detroit  union  distributed,  on  the  streets  and  in 
stores,  circulars  advising  the  public  to  boycott  Beck  &  Sons,  the 
court  declares  they  intended  to  convey  to  the  latter's  customers 
that  they  would  be  treated  in  a  like  manner  unless  they  ceased  trad- 
ing with  the  Becks. 

"  The  distance  that  this  was  done  from  the  mill  of  the  complain- 
ants." says  the  court,  "  does  not  detract  from  its  character  and 
harmfulness.  It  was  just  as  eflfective  and  as  wrong  when  1,000  ft. 
from  the  mill  as  when  done  10  ft.  from  it.  The  act  itself,  not  the 
distance,  determines  the  character." 

After  saying  that  the  circular  was  false  in  stating  that  the  Becks 
had  violated  their  agreement  or  had  discharged  union  men,  and  in 
conveying  the  impression  that  they  were  not  paying  living  wages 
or  treating  their  teamsters  fairly,  the  opinion  continues: 

"  It  would  be  idle  to  argue  that  these  circulars  were  not  intended 
as  a  menace,  intimidation  and  coercion.  They  were  so  used  and 
were  a  standing  menace  to  everybody  who  wished  to  work  for  or 
trade  with  the  complainants.  They  constituted  a  part  of  an  unlaw- 
ful scheme  and  their  circulation  should  have  been  enjoined." 

The  court  furthermore  holds  that  to  picket  the  Becks'  premises 
in  order  to  intercept  their  teamsters  or  persons  going  there  to  trade 
is  unlawful.  "  It  is  an  act  of  intimidation  and  an  unwarrantable  in- 
terference with  the  right  of  free  trade.  The  highways  and  public 
streets  must  be  free  to  all  for  the  purposes  of  trade,  commerce  and 
labor.  The  law  protects  the  buyer,  the  seller,  the  merchant,  the 
manufacturer  and  the  laborer  in  his  right  to  walk  the  streets  un- 
molested. It  is  no  respector  of  persons.  And  it  makes  no  diflter- 
ence  in  effect  whether  the  picketing  is  done  ten  or  a  thousand  feet 
away.  It  will  not  do  to  say  that  these  pickets  are  thrown  out  for 
the  purpose  of  peaceable  arguments  and  persuasion.  They  are  in- 
tended to  intimidate  and  coerce." 

As  to  that  portion  of  the  decree  of  the  lower  court  which  per- 
mits "boycotting  by  peaceful  means,"  it  is  said:  "  If  these  defend- 
ants had  threatened  complainants'  teamsters  that,  unless  they 
ceased  to  work  for  them  and  joined  the  union,  they  had  the  power 
and  would  use  it  to  induce  all  merchants  not  to  sell  them  any  goods 
by  which  they  might  support  themselves  and  families,  and  had  car- 
ried out  this  threat  by  issuing  boycotting  circulars  and  notifying 
merchants  personally  and  by  committees  that  they  must  cease  to 
sell  goods  to  these  men,  there  w-ould  have  been  no  act  or  threat  of 
violence,  but  would  the  boycott  or  conspiracy  have  been  lawful? 

"  May  these  powerful  organizations  thus  trample  with  impunity 
upon  the  right  of  every  citizen  to  buy  and  sell  his  goods  or  labor 


as  he  chooses?  This  is  not  a  r|uc»tion  of  competition,  but  rather  an 
attempt  to  stifle  competition.     It  is  a  question  of  the  right  to  exist. 

"  If  there  be  no  redress  from  such  wrongs,  then  the  government 
is  impotent  indeed.  But  such  a  combination  is  a  criminal  conspir- 
acy at  the  common  law,  and  in  some  states,  in  order  to  remove  all 
doubt,  is  made  so  by  statute." 

The  opinion  concludes:  "The  decree  must  be  modified  so  as  to 
enjoin  picketing,  the  distribution  of  the  boycotting  circulars,  and  all 
acts  of  intimidation  and  coercion." 


TROLLEY  LINES  APPRECIATED  IN   PHILA- 
DELPHIA. 


Even  the  best  citizens  and  business  men  in  our  large  cities  do 
not  always  know  what  is  to  their  own  interests.  Instances  without 
number  might  be  cited  where  trolley  lines  into  desirable  residence 
districts  have  been  bitterly  opposed  by  the  property  owners  in  the 
vicinity.  After  the  service  has  been  regularly  established  and  the 
growling  citizen  reluctantly  steps  aboard  the  electric  car  he  has  to 
admit  that  it  is  superior  to  anything  that  preceded  it.  After  a  time 
it  would  be  recognized  as  a  calamity  to  any  community  to  lose  such 
transportation  facilities. 

The  "  Philadelphia  Telegraph  "  makes  the  following  comments, 
which  not  only  are  true  of  Germantown  but  many  another  large 
district  or  suburb  of  our  cities:  "The  advent  and  devciopmcnt  of 
l!ie  trolley  system,  after  four  years  of  successful  test,  has  demon- 
strated to  Germantown  residents  that  '  the  overhead  trolley  system, 
with  its  unsightly  poles  and  wires,'  was  in  reality  a  blessinjj  in  dis- 
guise. Germantown  has  been  for  many  years  peculiar  in  its  obsti- 
nate adherence  to  established  customs  and  for  its  opposition  to  in- 
novations, no  matter  what  ulterior  benefit  might  accrue  from  their 
introduction. 

"  The  opposition  was  so  strong  that  a  committee  of  citizens  of 
recognized  intelligence  and  ability  was  organized  for  the  express 
purpose  of  fighting  the  scheme  to  the  bitter  end.  Literature  was 
widely  circulated,  wherein  it  was  asserted  that  the  trolleys  would 
not  only  be  a  daily  menace  to  the  lives  of  men,  women  and  children 
along  the  routes,  but  it  was  pointed  out  that  a  great  depreciation 
in  property  values  in  the  neighborhood  of  the  street  car  lines  would 
follow,  as  the  dangers  resulting  from  the  overhead  wires  and  the 
electrical  current  would  deter  people  from  occupying  or  renting 
houses  on  streets  along  which  the  trolley  cars  would  pass. 

"  The  fallacy  of  this  argument,  although  its  supporters  included 
men  of  deep  learning  in  business  and  scientific  lines,  is  easily 
shown  in  the  wonderful  advance  in  property  values  during  the  past 
eight  years.  The  total  value  of  property  in  Germantown  in  1890 
was  $31,373,625,  and  in  1894  it  increased  to  $37,998,781:  in  1896  it 
was  $40,118,830;  in  1897,  it  was  $44,490,970,  and  for  the  present 
year  it  will  easily  reach  $50,000,000. 

"  A  study  of  these  figures  shows  that  the  advance  in  values  since 
1S94,  when  the  trolleys  began  running,  exceeds  in  great  proportion 
the  increase  before  their  introduction.  Another  advantage  shared 
by  Germantown  with  other  suburbs  is  that  of  increased  mail  facili- 
ties. Before  the  days  of  trolley  postal  cars  the  railroads  carried  all 
postal  matter  intended  for  this  suburb.  The  mail  matter  was  con- 
veyed in  wagons  to  the  stations  and  there  were  often  long  inter- 
missions between  trains.  Now  the  railway  postoffice  makes  the  trip 
between  the  main  postoffice  and  the  Germantown  branch  in  less 
than  three-quarters  of  an  hour,  resulting  in  returns  both  in  the 
quantity  of  mail  delivered  and  received  greatly  in  excess  of  former 
years. 

"  The  inhabitants  of  the  little  borough  along  the  old  German- 
town  roads  have  long  pursued  the  solitary  tenor  of  their  way  and 
been  content  to  follow  rigidly  the  footsteps  of  their  forefathers,  but 
the  clanging  of  the  trolley  bell  and  the  hurry  and  bustle  of  the 
swiftly  moving  car  have  awakened  them  to  a  realization  of  their 
ability  and  the  possibilities  of  home  development.  The  last  few 
years  have  been  productive  of  great  progress  in  Germantown  real 
estate,  and  the  residents  do  not  hesitate  to  give  the  credit  for  the 
revolution  to  the  one-time  abused,  but  now  eagerly  welcomed,  trol- 
ley car." 

»  ■  » 

It  is  announced  that  the  fare  between  Lorain  and  Elyria.  O.,  on 
the  electric  road  has  been  raised  from  s  to  10  cents. 
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VIADUCT  CONSTRUCTION   IN  CHICAGO. 


The  most  complicated  network  of  tracks  in  the  worlil  is  prob- 
ably along  the  Chicago  river  for  some  distance  on  either  si(l<" 
of  ICth  street,  in  ChiciVgo.  The  track  elevation  rteparlmeut  of 
the  city  collected  statistics  regarding  the  trattic  at  this  point. 
During  the  IS  honrs  between  (>  a.  m.  and  midnight  743  trains, 
with  3,952  cars,  passed  across  Clark  street:  also  .S'JT  street  cars, 
containing  16,540  passengers;  2.232  wagons,  trucks,  etc.  Tlic 
enormous   movement   at  this  point   made  it  one  of  e."ceeptional 


towards  building  a  viaduct  at  Kith  street.  The  city  ordinance 
providing  for  the  elevation  of  the  tracks  was  passed  May  17, 
1S98.  and  work  was  commenced  April  24  of  this  year.  For  six 
months  the  Clark  street  line  has  been  closed  and  the  Wentworth 
avenue,  Wallace,  Ilalsted  and  Clark  street  cars  were  switched 
east  on  22nd  street  to  the  Wabash  avenue  and  State  street  cable 
lines.  Street  cars  began  to  use  the  viaduct  November  20,  1898. 
♦  »  » 

POWER  TRANSMISSION   AND  DISTRIBUTION 
FOR   RAILWAY   WORK. 


•*^^^^* 


FIO.  1.      SIDE  VIEW  AND  SECTION  OF  CI,.\.RK  STREET  VIADUCT. 

danger.  Elaborate  plans  were  made  for  elevating  and  depressing 
the  railroad  tracks,  and  a  viaduct  was  designed  for  the  car  lines 
and  tr.affic  on  Clark  street. 

The  grade  on  Clark  street  was  raised  to  pass  over  the  depressed 
railroad  tracks  and  lowered  beneath  the  elevated  tracks  of  the 
St.  Charles  Air  Line.  This  latter  elevation  necessitated  the 
raising  of  the  structure  of  the  South  Side  Elevated  Railroad 
Company,  2%  squares  east  of  Clark  street.  On  Clark  street  a 
4%  per  cent  grade  begins  about  loth  street  and  extends  to  the 
viaduct  over  an  open  cut  through  which  six  railroad  tracks  pass. 
Beyond  the  viaduct  the  roadway  descends  at  a  grade  of  5  per 
cent  and  passes  under  the  St.  Charles  .\ir  Line  bridge,  a  clear- 
ance of  13I2  ft.  being  left  for  the  electric  cars. 


FIG.   2.      VIEW    OF   VIADUCT. 

In  Fig.  1  Is  a  side  view  of  the  structure  and  a  cross  secUon 
of  the  viaduct,  showing  the  relative  space  given  to  the  roadway. 
car  tracks  and  walk  for  pedestrians.  The  structure  is  of  steel 
and  is  80  ft.  wide.  On  the  west  side,  separated  from  the  ro.nd- 
way  by  a  concrete  wall,  is  the  right  of  way  of  the  street  car 
company,  26  ft.  wide.  In  the  center  is  a  42-ft.  roadway  and  on 
the  east  side  is  a  12-ft.  sidewalk. 

The  street  car  tracks  are  laid  with  a  grooved  girder  rail  with 
granite  paving  between,  but  on  the  approaches  to  the  viaduct 
broken  stone  is  tilled  in  between  the  tracks  to  prevent  the  right 
of  way  being  used  for  teaming  purposes. 

Alx)Ut  two  years  ago  the  Chicago  City  Railway  Company  paid 
?85,000  into  the  city  treasury,  after  securing  a  franchise  on 
Clark  street,  with  the  understanding  that  this  sum  should  go 


.V  valuable  paper  was  read  by  Erast  J.  Berg  before  the  Ameri- 
can Institute  of  Electrical  Engineers  d.:'aling  mathematically  with 
some  of  the  troublesome  problems  which  arise  in  alternating  cur- 
rent transmission  and  in  converting  the  same  to  a  direct  current 
for  the  trolley  circuit.  Some  practical  suggestions  are  here  given 
I'voiii  the  p.-ipor  without  taking  up  the  formula!  and  their  deriva- 
tions 

When  electric  power  w-as  first  applied  to  railway  work,  the 
distances  of  transmission  were  comparatively  short,  so  that  one 
generating  station  usually  located  in  the  center  of  distribution 
was  sufficient  to  furnish  all  power  at  a  reasonable  loss. 

As  the  plants  were  extended  it  was  soon  evident  that  even 
disregarding  the  question  of  efBciency.  the  distances  were  very 
limited  for  commercial  and  practical  reasons,  and  boosters  con- 
nected in  series  with  the  line  so  as  to  raise  the  voltage  propor- 
tional to  the  load  were  introduced.  By  their  use  it  was  possible 
to  cover  considerable  distance  and  yet  keep  the  potential  up  with- 
out too  excessive  an  amount  of  copper.  Since,  however,  any 
booster  system  must  be  very  inefficient,  such  installations  are  not 
rery  common,  and  their  field  of  usefulness  limited  to  cases  where 
considerable  power  is  taken  and  at  the  end  of  a  long  line  for  a 
short  time  only.  The  next  step  towards  extension  was  the  intro- 
duction of  power  stations  located  in  various  places  in  the  net- 
work, but  the  complication  and  inefficiency  of  such  an  arrange- 
ment was  apparent,  and  the  possibility  of  transmitting  the  power 
b.v  alternating  currents  was  brought  out. 

The  first  suggestion  was  to  generate  alternating  current  power 
in  one  station  and  transmit  it  at  a  reasonably  high  voltage  to  var- 
ious sub-stations  placed  where  the  steam  stations  would  have 
been  located  under  former  conditions,  and  there  convert  it  to  di- 
rect current  by  means  of  synchronous  motors  driving  direct  cur- 
rent generators.  This  method  of  transmitting  and  converting 
electrical  power  was  applied  in  a  few  cases  but  was  soon  super- 
seded by  the  rotary  converters  which  not  only  gave  a  simpler 
means  of  converting  alternating  current  to  direct  current,  but 
which  are  more  efficient  and  permit  of  perfect  automatic  poten- 
tial control.  Thus  in  1804  large  and  representative  converter  sys- 
tems were  installed. 

Since,  with  the  introduction  of  long  distance  transmission  the 
generators  were  placed  far  away  from  the  converters  and  con- 
nected to  them  by  lines  of  considerable  resistance  and  self-induc- 
tion, it  was  apparent  that  potential  control  could  hardly  be  effect- 
ed in  the  power  station,  at  least  a  control  of  sulflcicnt  sensitive- 
ness to  follow  the  greatly  fluctuating  loads  in  a  railway  circuit, 
the  more  so  as  the  voltage  does  not  vary  in  the  same  proportion 
as  the  load. 

To  illustrate  the  variation  in  voltage  at  the  receiving  end  of  a 
line  of  considerable  resistance  and  reactance  as  a  function  of  the 
phase  relation  in  the  current,  in  Fig.  1  is  plotted  a  curve  giving 
as  abscissic  the  power  factor  of  the  load,  that  is  cos  W  and  as 
ordinates  the  voltage  at  the  receiving  end.  The  line  current  is  the 
same  in  all  cases,  the  generator  voltage  is  constant  and  assumed 
as  unity,  the  resistance  is  10  per  cent  and  reactance  40  per  cent. 
The  upper  part  of  the  curve  gives  the  voltage  with  leading  cur- 
rent, the  lower  with  lagging  current. 

It  is  readily  seen  from  this  diagram  how  impossible  it  would  be 
to  control  the  potential  at  the  generating  station  under  these  con- 
ditions, as.  for  instance,  with  a  load  of  00  per  cent  power  factor 
the  voltage  at  the  receiving  end  would  be  00  per  cent  of  the  gen- 
erator voltage  with  lagging  current,  and  the  same  as  at  the  gener- 
ator with  leading  current.  Thus,  if  the  generator  should  be  con- 
trolled by  the  amount  of  current  taken,  It  Is  evident  that  no  In- 
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(llcnlidiis  wliiilcvcr  uimid  lie  rii.Milc  h.v  the  curi-ciit  llsclf.  hIiicc  It 
Is  tlio  annio  iiinlcr  llicsc  two  coikIIiIhiis. 

I'.iit  even  II'  ;i  w  .•illiiiPtnr  wnc  In  Ihc  I'lri'iill  :it  Ihc  power  sta- 
lliui,  Mils  uiiiild  iiu!  hilp  iii:illi'i>,  sirici'  lUiiliT  Ihi'  <cin(lllli)liH  ii-- 
fcri'dl  lo  tliL'  wntiK,  Unit  Is  llic  imwrr.  Is  llic  siniii',  niiil  yd  thf 
vollnpe  so  widely  dllTcrcril. 

In  I<'Ik.  2  Ihls  Is  di'iiioiisli'iilcd  In  a  sllcldly  dllTcrciit  wiiy.  It  is 
assumed  Hint  the  voltasi'  liiiprcssi'd  iiiion  tlio  converter  shall  be 
oonstant  at  all  loads,  and  shows  liow  the  generator  voltntte  has 
to  lie  varied  In  order  lo  keep  this  eonstnnt  at  rated  outimt  with 
dlll'ereiit  iiower  faelors.  and  eonse(|"ently  at  n  variable  Hue  cur- 
rent. II  Is  e(]tially  evident  from  this  curve  how  unfeasible  volt- 
nge  control  from  the  generatliiK  station  would  be. 

It.  was  therefore  necessary  to  develop  some  means  by  which  the 
potential  could  be  controlled,  not  at  the  generator  station,  as  Is 
done  in  direct  current  railway  circuits,  but  In  the  converter  sta- 
tion. This  means  of  regulating  the  potential  was  found  In  chang- 
Ing  the  jihase  relation  of  the  current  taken  by  the  converter  by 
means  of  a  change  of  Held  i>xeltaflon,  raising  or  lowering  the  Im- 
pressed alteruallng  voltage,  and  cmiseiincntly  the  direct  current 
voltage  by  means  of  this  current  passing  through  lines  of  consid- 
erable self-Induction,  or  Ihroiigli  siieclii!  reactive  colls  Inserted  In 
the  circuit. 

In  the  following  I  shall  emlcavor  to  explain  this  method  of  con- 
trol, and  discuss  Its  effects  on  the  operation  in  general. 

In  a  synchronous  converter  system  we  have  to  distinguish  be- 
tween three  e.  m.  f's.;  the  impressed  e.  m.  f.,  that  is,  the  e.  in.  f. 
at  the  collector  rings  of  the  rotary  converter;  the  counter  e.  m.  f.. 
which  is  the  e.  m.  f.  induced  In  the  rotary  convM-ter  by  the  arma- 
ture revolving  In  the  magnetic  field,  and  consequently  propor- 
tional to  the  field  excitation;  and  the  e.  ni.  f.  of  impedance  or  the 
e.  m.  f.  consumed  by  impedance,  which  is  that  caused  by  the 
current  flowing  through  the  reactance  and  resistance  of  the  con- 
verter. 

The  first  mentioned  e.  m.  f..  that  is  the  impressed  e.  m.  f..  is 
entirely    dependent    upon    the    generator    voltage;    the    counter 
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e.  111.  f.  is  (Mitircly  dependent  upon  the  field  excitation  of  the  con- 
verter, and  is  constant  regardless  of  the  load  on  a  machine,  and 
the  e,  m.  f.  consumed  by  the  impedance  changes  with  the  load 
and  is  proportional  to  the  current. 

To  explain  the  phase  relations  between  these  e.  m.  f.'s  let  us 
for  the  sake  of  simplicity  consider  the  converter  running  light 
or  doing  no  work.  Since  the  work  done  by  a  synchronous  con- 
verter rotary  is  the  product  of  the  current  taken  by  the  rotary  and 
the  pro,1ection  of  the  counter  e.  m.  t.  on  this  current  at  no  load 
the  current  must  be  in  quadrature  that  is.  at  right  angles  to  the 
counter  e.  m.  f.  Since,  furthermore,  the  input  of  a  rotary  con- 
verter is  expressed  by  the  product  of  the  impressed  e. 
m.  f.  and  the  projection  of  the  current  on  the  Im- 
pressed e.  m.  f.  under  the  assumption  that  no  energy  is 
consumed,  the  current  is  also  in  quadrature  or  at  right  angles  to 
the  impressed  e.  m.  f.  Consequently  the  impressed  e.  m.  f.  and 
the  counter  e.  m.  f.  must  be  in  phase  and  in  opposition  to  each 
other.  I^et.  then,  the  field  excitation  of  the  converter  be  reduced, 
so  that  the  counter  e.  tn.  f.  is  less  than  the  impressed.  Since  only 
three  e.  m.  f.'s  are  acting  in  the  system  and  their  sum  must  al- 
ways be  zero,  that  is,  the  impressed  e.  m.  f.  must  at  an,v  time  be 


equal  to  llic  coiiiili^r  c.  m.  (..  jiluH  the  e.  m.  f.  corisuined  by  Im- 
pedance or  neglectlnif  the  rcBlHtance,  the  e.  m.  f.  consumed  by  the 
rencinnce.  The  counter  e.  m.  t,  Ib  aHMumed  to  be  lesB  thau  the 
InipreKHed.  therefore,  the  e.  m.  f.  conKuined  by  reactance  munt  Im- 
In  phase  with  the  counter  p.  m.  f.  and  add  Itself  thereto.  But 
Kline  the  current  Is  always  90°  ahead  of  the  e.  m.  f.  of  selMii' 
(liiitlon  It  iiiiiHt  be  00"  behind  the  InipreKSt-d  e.  m.  f.  and  conHe- 
quently  be  lagging. 

If.  on  the  contrary,  the  fieUI  excitation  of  the  converter  Is  In- 
creased so  that  Its  counter  e.  m.  f.  Is  higher  than  the  Impressed. 
It  Is  eviilent  that  the  e.  m.  f.  consumV-d  by  reactance  iniiKt  he  In 
phase  with  the  Impressed  e.  m.  f.  and  add  ltH>-lf  thereto.  Conse- 
quently since  tlie  current  Is  5)0°  ahead  of  the  e.  m.  f.  of  self- 
induction  It  must  be  also  ahead  of  the  Impressed  e.  m.  f.,  In  other 
words,  the  current  Is  leading.  By  a  similar  discussion  It  Is  read- 
ily seen  that  the  same  argument  Is  true.  If  the  converter  Is  loaded. 
That  Is,  In  Ihls  case  the  wattless  lagging  or  leading  current  due 
to  the  difference  between  counter  e.  m.  f.  and  Impressed  e.  m.  f., 
merely  adds  Itself  In  Its  proper  phase  relation  to  the  energy  cur- 
rent reiiresenting  the  load. 

It  Is  thus  seen  how  by  means  of  converter,  leading  or  lagging 
currents  are  caused  to  flow  In  the  lines.  It  Is  readily  shown  how 
llie  voltage  at  the  receiving  end  of  the  system  can  be  changed 
by  causing  a  leading  or  lagging  current  to  flow  over  a  line  with 
some  self-induction. 

Oraphlcally  Ihls  is  done  In  Fig.  3.  Let  O  /  denote  the  current 
which  Is  assumed  to  be  In  pha.se  with  the  e.  m.  f.  In  diagram  A. 
The  e.  m.  f.  consuiued  by  resistance  O  U  Is  in  phase  with  this  cur 
rent  and  the  e.  m.  f.  consumed  by  reactance  0  .Y  Is  90°  ahead  of 
the  current.  Thus,  the  e.  m.  f.  consumed  by  the  Impedance  of 
the  system  Is  represented  by  0  Z  and  Is  the  resultant  of  0  R  and 
0  X.  The  generator  voltage  Is  the  resultant  of  this  e.  m.  t.  0  Z 
and  the  e.  m.  f.  at  the  receiving  end  Is  thus  represented  by  0  E^. 
which  Is  larger  than  O  E  and  larger  than  O  E  ■¥  0  R. 

In  diagram  B.  Fig.  3,  Is  assumed  the  same  current  flowing 
over  the  same  line,  but  the  current  is  made  to  lead  by  a  certain 
angle.  It  is  readily  seen  in  this  diagram  that  the  e.  m  f.  which 
has  to  be  generated  Is  less  than  the  e.  m.  f.  desired  at  the  re- 
ceiving end.  and  of  course  much  less  than  that  in  the  first  men- 
tioned case,  where  the  current  was  in  phase  with  the  voltage  at 
the  receiving  end. 

In  diagram  c  Fig.  3.  Is  shown  the  same  condition  with  lagging 
current,  and  demonstrated  plainly  how  the  generator  e.  m.  f. 
is  still  higher  than  the  generator  voltage  for  non-inductive  load. 

Usually  it  is  required  that  the  converter  voltage  shall  remain 
constant  or  Increase  with  the  load,  when  the  generator  voltage  or 
excitation  is  kept  constant.  If  each  converter  Is  operated  from  us 
own  generator,  it  is  preferable  to  leave  the  generator  field  excita- 
tion coustant  and  thereby  use  the  generator  reactance  for  phase 
control  and  avoid  any  necessity  of  regulation  in  the  generating 
station.  If.  however,  many  converters  are  operated  from  one 
generator,  or  If  all  generators  In  the  power  station  are  operated 
in  multiple,  it  is  preferable  to  keep  the  generator  terminal  volt- 
age constant,  and  control  the  converter  voltage  by  outside  re- 
actances in  a  low  reactance  transmission,  or  by  the  line  reactance 
in  a  highly  inductive  transmission 

Since  a  converter  can  be  made  to  take  leading  or  lagging  cur- 
rent by  changing  its  field  excitation  and  thus  Its  counter  e.  m.  f.. 
such  an  installation  gives  the  most  favorable  opportunity  to  study 
the  fundamental  principles  of  alternating  current. 

It  may  perhaps  seem  as  if  It  would  be  rather  a  delicate  opera- 
tion to  accomplish  this  potential  control  in  commercial  circuits 
where  available  instruments,  etc..  would  prohibit  the  determina- 
tion of  leading  or  lagging  currents  necessary  for  the  control  with 
any  degree  of  accuracy,  yet  the  problem  is  perfectly  simple  and 
resolves  itself  to  adjusting  the  shunt  excitation  for  a  given  run- 
ning light  current  which  is  predetermined  by  calculaiion.  and 
afterwards  to  adjust  the  series  field  so  that  the  converter  takes 
minimum  current,  that  is.  runs  non-inductively  at  the  desired 
load.  It  will  then  follow  that  the  potential  control  for  all  inter- 
mediate loads  is  perfect,  at  least  within  very  close  limits. 

To  obtain  the  maximum  possible  output  with  a  given  line 
impedance,  the  converter  should  run  non-inductively  at  higher 
outputs  as  the  generator  voltage  increases,  so  that  for  instance, 
if  the  system  has  10  per  cent  energy  loss  and  40  per  cent  re- 
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actauee  and  the  generator  voltage  is  kept  12i/2  per  cent  above 
the  converter  voltage,  the  maximum  output  is  2.12  times  rated 
output  and  the  converter  should  run  non-inductirely  at  %  of  rated 
lead.  If  the  generator  voltage  were  18  per  cent  higher  than  the 
converter  voltage,  the  output  would  have  been  2V4  times  the  rated, 
and  the  converter  would  run  non-inductive  at  full  load  and  final 
l.v.  if  the  generator  voltage  were  .SO  per  cent  higher  than  the  con- 
verter voltage  the  maximum  output  would  he  2.55  times  the 
normal  output  but  the  non-inductive  load  would  have  been  IVi 
times  full  load.  In  other  words  the  converter  sliould  run  wirli 
lagging  current  up  to  .50  per  cent  overload. 

In  commercial  installations,  however,  where  there  is  always  a 
limit  to  the  generator  voltage,  which  limit  is  caused  by  satura- 
tion of  the  machine,  or  outside  conditions  which  do  not  permit 
of  excessive  voltage  in  the  power  station,  the  output  of  a  conver- 
ter is  by  no  means- imlimited,  and  thus  some  care  has  to  be  taken, 
to  get  the  proper  reactance,  since  with  a  given  difference  m 
generator  and  converter  potential,  the  outptit  changes  as  we 
change  the  re.Tctanoe  and  resistance. 

In  practice  the  shunt  field  is  so  adjusted  that  the  converter 
t.skes  the  required  lagging  current  running  light,  and  the  series 
field  is  made  to  increase  the  excitation  so  as  to  give  the  required 
field  strength  at  non-inductive  load.  Since,  however,  the  series 
excitation  is  proix;rtional  to  the  load,  it  is  evident  that  without 
hand  adjustment,  it  would  be  theoretically  impossible  to  accom- 
plish perfect  phase  control;  or  rather,  it  would  be  impossible  to 
have  constant  voltage  at  the  rotary  converter  with  constant  volt- 
age at  the  generator.  The  difference,  however,  is  exceedingly 
»niall,  the  series  field  being  slightly  too  strong  at  light  loads  and 
too  weak  at  overload,  in  other  words  the  voltage  will  be  slightly 
increased  at  the  converter  up  to  non-inductive  load  and  will  drop 
slightly  at  overloads 

Before  closing  the  paper  it  might  be  well  to  discuss  the  con- 
ditions which  govern  the  amouut  of  reactance,  etc.,  in  the  ma- 
chines. As  staled  in  the  beginning  of  the  paper,  in  plants  where 
one  converter  is  operated  from  one  generator  it  is  convenient, 
to  use  the  generator  reactance  for  phase  control.  Since,  however, 
as  seen,  it  requires  considerable  self-induction  to  do  this  at  high 
power  factors,  it  means  a  generator  of  high  armature  reaction 
and  self-induction,  in  other  words  a  generator  with  rather  limited 
output  with  constant  field  excitation.  This  is  not  objectionable, 
since  by  leading  or  lagging  currents  the  output  can  really  be  made 
as  high  as  desired,  even  if  the  armature  reaction  is  high.  Yet 
when  considering  that  it  is  often  desirable  to  start  the  rotaries 
from  the  generator  and  therefore  its  voltage  may  be  reduced 
greatly  at  the  starting  moment  when  the  converter  necessarily 
takes  a  large  lagging  current,  it  may  not  always  be  the  best  policy 
to  use  the  generator  reactance  alone  for  phase  control. 

Often,  however,  converters  are  started  from  the  direct  current 
iide  and  sometimes  by  auxiliary  motors.  Under  these  conditions 
the  generator  might  conveniently  be  made  with  very  high  arma- 
ture reaction. 

In  plants  where  several  converters  are  operated  from  one  gen- 
erator, or  from  a  number  of  generators  in  parallel,  control  by 
generator  reactance  is  not  to  be  recommended,  since  it  involves 
the  change  of  series  field  adjustments  with  the  change  of  gener- 
ator capacity.  The  generators  may  be  made  of  any  armature  re- 
action since  several  of  them  are  used  in  parallel  in  starting,  yet 
it  must  of  course  t>e  borne  in  mind  even  then,  that  if  the  armature 
reaction  is  too  high,  the  large  current  taken  in  starting  a  conver- 
ter from  the  alternating  current  side,  may  cause  the  voltage  to 
drop  so  far  as  to  seriously  disturb  the  system  in  general. 

Regarding  converters  themselves,  it  is  obvious  from  the  preced- 
ing discussion  that  they  must  be  of  composite  type,  that  is,  they 
must  have  shunt  and  series  excitation 

Shunt  wound  converters  do  not  permit  of  automatic  phase  con- 
trol, but  at  constant  adjustment  of  the  field  will  always  run  at 
the  same  wattless  current  at  all  loads,  so  that,  for  instance,  if 
the  field  is  adjusted  for  non-inductive  load  at  one  load,  the  con- 
verter will  run  non-inductively  at  all  loads,  and  therefore  the  drop 
iu  voltage  at  full  load  will  correspond  to  the  energy  loss  in  the 
system,  and  the  converter  voltage  will  be  higher  at  lighter  loads 
than  at  heavier  loads,  therefore  will  vary  as  the  load  varies,  and 
phas.e  coptrpl  is  thui  feasible  only  by  hand  regulation,  that  is. 


in  systems  where  the  load  varies  only  slowly  as  in  lighting  cir- 
cuits. 

Reaction  converters  take  lagging  currents  at  all  loads  and  thus 
are  in  general  objectionable,  the  more  so  as  they  do  not  allow  any 
automatic  potential  control 

<  '  » 

DECORATED  CARS  IN  AUSTIN,  TEX. 


During  the  past  summer  a  plan  of  decorating  four  of  the  cars 
of  the  Austin  Rapid  Transit  Railway  Company  was  devised  by 
Frank  E.  Scovill,  superintendent.  The  cars  were  prepared  to 
order  for  a  lawn  party  and  it  was  considered  good  policy  to  so 
design  the  decorations  that  they  could  be  easily  removed  and 
replaced  for  another  like  occasion. 

The  diagram  of  wiring  for  exterior  illuuiination  is  here  given. 


DECOKATED   CARS,    AUSTIN. 

the  heavy  lines  indicating  the  trolley  circuit  and  the  lighter  ones, 
the  ground  wire.  The  incandescent  lamps  were  fixed  to  four 
strips,  two  of.  which  are  semi-circular,  and  the  connections  are 
made  for  five  lamps  in  series.  There  were  250  lamps  in  red, 
white  and  blue  used  in  the  illumination.  A  star  and  crescent 
of  lamps  adorned  the  front  dash.  The  bunting  was  easily  at- 
tached by  tieing  with  twine  and  tacking  it  to  the  wood  work 
where  it  would  not  show. 
The  first  party  was  given  by  Dr.  Morse,  clerk  of  the  supreme 


EXTERIOR  LIGHTING  CIRCUIT. 

court  of  Texas,  in  honor  of  his  daughter  and  200  guests  were 
invited.  An  orchestra  was  stationed  in  the  front  end  of  the 
first  motor  car.  Two  motor  cars  and  two  trailers  accommodated 
the  party.  After  a  trip  over  the  company's  lines  the  party  en- 
joyed dancing  and  other  amusements.  This  train  of  decorated 
cars  has  proven  to  be  a  very  attractive  feiature  and  brought 
considerable  revenue  to  the  company. 


It  is  reported  that  the  Italian  lilendonial  Railroad  Company  has 
decided  to  construct  an  electric  railway  between  Mandela  and 
Subiaco,  in  the  province  of  Rome,  and  it  proposed  to  utilize  the 
water  power  of  the  Anniera  River  for  the  production  of  the  mo- 
tive power. 
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FIGHTING  JSNOW. 


TIiu  stroot  mllwiiys  of  Denver  are  favorably  sitiialcd  wllli  rofor- 
enco  to  lifTlitlriK  snow,  for,  as  a  riiU,',  the  wlnlcrg  are  exceedliiRly 
mild  with  few  cold  days.  Ofcawloiinlly  there  eoiiii'H  a  Htonii  which 
requires  a  snow  equipment.  The  lillzzard  In  Novcmlier,  whieli 
swept  from  I  ho  Koeky  Mountains  eastward  to  the  Atlantic, 
was  more  severe  In  Denver  Ihiin  In  ChleaKO  and  otiier  cities  In  the 
central  states.  There  wiis  one  storm  l;isl  winIrT  (hiring  which 
18  Inches  of  snow  fell. 

The  Denver  Consolidated  Tramw;iy  ('(>mi)iiny  has  three  distinct 
types  of  plows  which  are  mounted  on  ciir  trucks.  Snpcrlnl'-nd- 
ent  C   K.    Diirliiii   sl;ilcs  lh:il   (';ii-li   nl'  llirsr  |,Ii,ms   Ii;i-  <|nii,-  •;(mmI 


The  olmtaclcH  to  lie  overcome  In  Montreal  In  tin-  winter  are 
much  ({reater  than  In  many  cltli-s  In  the  Uidtwl  Stales.  The  snow 
(•(jidpnjent  of  the  Montreal  I'ark  &  Island  K.ilhvay  f>>mpany  Is 
very  complete  and  Intended  for  clearInK  the  tracks  of  snow  drifts 
of  any  depth.  In  \''\g.  11  may  b^-  sifcn  a  small  plow  which  Is 
pushed  by  a  sweeper,  clearing  the  track  on  thi-  ".Mountain"  line 
(■f  tlie  company.  Fl(f.  12  in  from  a  pbotograpn  of  the  swwper  and 
plow  as  tliey  are  retiinilnp  after  cli-anlng  the  track  on  the  Outre- 
mont  brunch.  Mount  Hoyal  Park  Is  in  llic  backifround.  The 
work  is  evidently  very  thon)U|{lily  done,  as  the  rails  show  clean 
ami  free  from  snow. 

The  view  represented  in  Flff.  13  speaks  volume*  for  the  ofTee- 
the  wtirk  of  this  eiiuljiment.    At  this  point  the  track  was  covered 


SXdW   PLOWS  ANI>  SCRAPI':RS-l>tCXVER  CONSOLIDATKI)  TRAMWAY  COMPANY. 


service.  The  type  shown  hi  I'ig.  1  aiul  I'^ig.  2  is  especially  suited 
for  the  heaviest  snows  that  come  to  Denver.  The  plow  shears 
are  raised  and  lowered  by  means  of  a  lever  on  the  platform,  as 
shown  in  Pig.  2.  The  plows,  shown  in  Figs.  3,  4  and  5,  are  some- 
what dififewnt  iu  construction.  The  wings  of  these  are  so  ar- 
ranged with  springs  that  tJiey  will  turn  under  in  case  any  ob- 
struction is  encountered,  such  as  a  paving  block  or  high  plank. 

In  Fig.  C  may  ho  seen  another  style  of  plow  which  has  done 
excellent  work,  handling  sis  inches  of  snow  without  diftlcLilty. 
The  great  objection  to  the  V-shaped  plow  is  that  it  piles  up  snow 
between  the  tracks  which  has  to  be  removed  by  a  plow  similar, 
to  the  one  shown  in  Figs.  7  and  S.  The  company  lias  six  plows 
of  this  kind  of  its  own  <iesign  and  construction.  The  plow,  shown 
in  Figs.  9  and  10,  is  used  on  tlie  suburban  linos  ;ind  in  high  drifts. 
With  this  equipment  tiie  Consolidated  Company  is  well  prepared 
to  successfully  cope  with  any  storm  which  may  come. 


iiy  snow  drifts  7  ft.  deep.    The  plow  and  sweeper  has  cut  a  road 
through  these  piles  of  snow  and  cleaned  the  rails. 

For  the  past  four  years  the  Gallatin  IJght,  Power  &  Railway 
Company,  of  Bozeman.  Montana,  has  been  able  to  keep  its  cars 
running  all  winter  long  without  delay.  The  appliances  for  keep- 
ing the  tracks  clear  of  snow  were  designed  by  W.  W.  Livingston, 
electrician  of  the  company.  The  plow  shears  are  made  of  Vi  by 
5  in.  steel  and  Xo.  IS  sheet  steel.  Two  of  these  are  suspended 
at  the  end  of  the  car  truck  by  l^^  in.  bolts.  These  extend  through 
the  ijoint  of  the  heavy  iron  on  the  plow  to  the  V-shaped  irons 
fastene<l  to  the  guard  Iward  irons,  and  throw  the  points  of  the 
plows  well  forward  and  dropping  the  bottom  of  the  plow  at  the 
center  to  within  3  in.  of  the  rails.  To  the  sills  of  the  platforms 
.nre  angle  irons  from  which  elbows  extend  to  a  handle  on  each 
platform.  When  the  handles  are  released' the  plows  drop  of  their 
own  weight. 


SNOW  PLOW  AXt>  SWEEPER-MOXTREAL  PARK  i:  ISLAND  RAILWAY  COMPANY. 
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SHEARS  ATTACHlCn  TO  TRUCK     BOZEMAN.  MONT. 


For  cleaning  the  snow  farther  away  from  the  sides  of  the  traclj 
a  plank,  IS  in.  wide  and  3  ft.  long,  shod  with  iron,  is  suspeude<1 
from  the  truck  in  an  urriglu  position,  the  outer  end  being  held 
by  a  stout  chain.  One  car  only  is  fitted  with  these  plows  and  it 
has  always  kept  the  tracks  clear,  even  when  the  snow  was  2V2  ft. 
on  a  level  and  no  thaws  for  weeks  at  a  time. 

Fig.  14  shows  a  car  and  with  plows  running  into  snow  10  in. 
deep  at  a  speed  of  12  miles  an  hour.  In  Fig.  15  the  picture  was 
taken  on  the  second  trip.  Here  the  track  is  higher  than  the 
adjoining  surface  and  a  speed  of  20  miles  an  hour  can  be  at- 
tained. 

One  of  the  cars  of  the  Milwaukee,  Racine  &  Kenosha  Electric 
Railway  Company  is  represented  in  Fig.  10  after  a  blizzard.  These 
cars  pass  through  long  stretches  of  sparsely  settled  country  and 
have  many  heavy  snow  drifts  with  which  to  contend.     Fig.  17  is 


Three  motors  are  used,  two  for  propulsion  of  the  car  and  one 
for  driving  the  brooms.  Those  employed  for  driving  the  plow 
are  usually  of  the  heaviest  description,  while  a  30  h.  p.  motor  is 
sufficient  for  the  brooms.  This  motor  is  set  diagonally  in  the  cab 
so  that  a  straight  lead  is  obtained  for  the  sprocket  chains.  In  the 
matter  of  chains  a  great  improvement  has  been  made.  The  Brill 
Company  has  introduced  solid  forgings  to  take  the  place  of  the 
malleable  iron  chains  which  have  been  heretofore  employed.  The 
brooms  are  raised  and  lowered  by  powerful  levers  within  the 
cab,  and  are  hung  on  radial  guides  so  that  the  chains  are  always 
taut  and  do  not  slip  on  the  sprocket  wheels.  They  are  always 
under  perfect  control  and  are  readily  adjusted  for  wear.  They 
are  easily  taken  down  and  taken  apart  for  the  replacement  of 
the  rattan  when  worn  out.  Sweepers  are  arranged  to  run  in 
either  direction  and  are  fitted  with  two  headlights  or  one  shifting 


FIG.  16.— MILWAUKEE.  RACINE  &  KENOSHA  CAR  AFTER   A  BLIZZARD. 


from  a  photograph  of  a  well-equipped  sweeper  in  service  on  the 
lines  of  the  Cincinnati.  Newport  &  Covington  Railway  Company. 
The  Brill  snow  sweepers  are  unusually  effective  on  account  of 
several  improvements  of  design  and  details.  These  improve- 
ments have  been  made  in  order  to  overcome  the  defects  which 
have  heretofore  made  tie  operation  of  snow  sweepers  both  trou- 
blesome and  uncertain.  The  standard  form  has  a  length  of  21  ft. 
with  a  width  of  6  ft.  10  ins.  The  height  is  varied  to  suit  condi- 
tions when  necessiiry. 


headlight  for  this  purpose.  Two  roof  gongs  are  fitted  on  the 
sweeper,  and  a  6  ft,  wheel  base  is  generally  adopted.  There  are 
two  sliding  doors  in  the  cab,  one  on  each  side.  There  are  two 
sand  boxes,  and  it  is  a  common  plan  to  fit  four  sand  spouts,  one 
for  each  wheel,  thus  giving  ample  adhesion  when  it  is  needed. 
Both  sand  boxes  are  worked  from  either  end  of  the  ear.  Sweep- 
ers are  intended  for  use  over  paved  streets,  but  are  not  recom- 
mended for  unpaved  or  macadamized  street,  because  the  sweeper 
is  liable  to  pick  up  stones  and  throw     them  with  great    force. 
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Ai)i'ciiis  nn>  filli'il  over  llii'  linioiiiH  to  ohvliilc  Ihi'  IliroivlriK  "f 
snow,  otc,  ii»  inucli  iih  i)OHHil)lf.  Moiilil  l><>iiiilH  nt  llic  .sli|"» 
clcur  avviiy  tlio  snow  which  Ih  hcyoiid  llu'  reach  of  the  brooiiiH. 

For  the  KiicccHsfnl  <ipcnitloii  of  swcopcrB,  llicy  Hhoiild  ]»■  Hiarlcil 
HH  Kiioii  IIS  a  slorm  Ix'^lrm.  iiiiil  Ik;  kept  at  work  conlliiiioiiHly  until 
II;  CCNISOH.  WlK'ii  a  lines  docs  not  operate  iit  nluhl  It  Is  too  expen- 
sive to  keel)  11  lino  In  opera t Ion  for  a  Hwee|)er  alone,  hence  tlin 
best  practice  combines  the  plow  with  the  sweeper.  The  Urill 
plows  are  designed  for  operation  in  deep  snow  and  can  easily 
attack  and  clear  away  the  acounudallon  of  a  night. 

For  snbnrban  use  and  upon  nnp.ivcd  streets  the  plow  alone  is 
nlwiiys  rccoiiuncnded.     In  our  Hoiillicrn  cities,  where  llierc  Is  linl 


FIR.  IT.-SWKI'^l'lCR     ^■1N^■INNAT^,  NlCWI'dKT  .*  COVtNI'.TON 
KAILWAV. 

small  use  lor  a  snow  plow,  the  I.iUell  track  scraper  is  often 
applied  to  cars,  whioli  are  then  enabled  to  run  in  snows  which 
would  stall  a  car  or  at  least  render  oporatJon  extremely  wasteful. 
These  scrapers  act  as  small  plows  and  can  handle  either  wet  or 
dry  snow  of  considerable  depth. 

The  snow  plow  illustrated  in  Fig.  i8  is  intended  to  be  to  the  elec- 
tric railways  what  the  great  rotary  snow  plows  used  in  the  north- 
west are  to  the  steam  railroads.  Snow  lo  ft.  deep  will  not  stop  it 
and  it  will  go  through  J  ft.  of  snow  about  as  fast  as  a  car  will  fol- 
low behind  it.     It  was  one  of  eight  recently  built  by  the  Peckham 


FIG.  W.— PECKHAM  ROTARY   PLOW. 

Company  and  this  one  is  now  in  service  on  the  Chicago  &  Mil- 
waukee Railway  which  passes  through  some  narrow  cuts  and  suf- 
fers from  drifting  snow.  The  plow  weighs  15  tons  and  is  equipped 
with  three  50-h.  p.  motors,  two  for  traction  and  one  for  propelling 
the  fans.  It  has  a  double  equipment  and  can  be  run  either  way, 
having  four  controllers.  At  each  end  of  the  shaft  passing  through 
the  car  is  a  fan  with  four  blades  of  fg-'n.  sheet  steel  and  a  wheel 
with  buckets  on  the  periphery.    The  fan  blades  of  this  plow  are  5  ft. 


6  in.  across.  The  steel  hoods  about  the  fans,  which  arc  made  as 
wide  as  llic  largest  car  on  the  line,  come  within  3  in.  of  the  track. 
The  snow  beneath  this  is  taken  care  o(  by  the  track  scrapers  and 
ice  diKKcrs.  The  snow  is  cut  by  the  blades  and  deposited  in  the 
buckets  which  throw  it  against  a  dedeclor  door  near  the  top.  The 
Inickel  wheel  going  at  lull  speed  will  throw  the  snow  125  ft,  away 
from  the  plow  but  by  arranging  the  deflector  it  can  be  deposited  be- 
side the  track.  The  lilades  01  the  fans  arc  so  turned  that  they  tend 
10  draw  the  plow  into  llic  snow  and  it  is  claimed  that  this  plow 
takes  at  least  50  per  cent  less  power  lo  do  the  work  than  any  other 
type 

•  <  » 

STEEL  TIES. 


Thr-re  are  11  nuiiilicr  of  street  railway  KynleniH  rin  which  tha 
tiiitllc  In  Kiilllcleiitly  heavy  to  permit  the  uianiigement  to  firac- 
ilce  economy  by  using  the  "hest"  of  everything,  even  If  ttic  lirHl 
cost  is  higher,  and  doiilitleiis  Home  of  these  fortunate  odch  have 
liiiikeil  upon  the  steel  tie  oh  perhaps  t>eiug  desirable. 

The  subject  of  uielal  ties  has  been  much  discussed  by  the 
ilvll  <'ngliieers  of  steam  railroads  and  lo  their  experiments  we 
owe  the  greater  part  of  our  kiiowle<lge  of  the  subject.  There 
are  pnicticiilly  no  metal  ties  In  use  in  the  steam  railroads  ol 
the  L'nitcd  Stales,  which  have  over  40  per  cent  of  the  total  num- 
ber of  lies  laid:  In  a  few  instances  American  roads  have  laid 
sliiirl  and  is4dati'd  stretches  of  track  with  metal  ties  fur  trial 
or  for  siK-cliil  purposes. 

Such  was  the  track  laid  by  the  New  York  Central  In  ISU.I,  from 
loiith  to  IKith  street.  The  ties  used  were  uf  pressed  steel,  trougl. 
shaped  In  cross  sect'ou  and  l><>nt  longitudinally  so  that  only  the 
rail  seats  were  above  the  ballast,  which  covered  the  tie  in  llie 
middle  and  at  both  ends.  These  ties  weighed  about  lUO  lbs. 
and  cost  $2..50  each 

The  disadvantages  of  steel  ties  are  that  they  are  quickly  cor- 
roded in  a  soil  impregnated  with'  saline  matter;  the  cost  ol 
tamping  in  soft  soils  is  greater  than  with  wood  tics;  the  ballaiit 
tends  to  work  out  from  under  the  tie;  In  case  of  derailment  the 
steel  ties  are  usually  .so  strained  as  to  be  worthless.  The  ad- 
vantages are  the  longer  life,  and  the  fact  that  they  are  Imper- 
vious to  the  attacks  of  insects 

Metal  ties  have  been  extensively  used  in  India,  and  in  1895 
the  "Indian  Kngiucer"  thus  compares  the  economy  of  cast  Irini,  . 
stet'l  and  wood  ties.  The  east  iron  ties  are  two  bowl-shaiKHl 
castings  Joined  by  a  rod;  they  cost  55  per  cent  more  than  wood 
lies  and  have  a  life  of  30  .years.  The  steel  ties  referred  to  were 
of  trough  section:  the.v  cost  :^0  i)er  cent  more  than  wood 
ties  and  have  a  lifo  of  15  years.  The  life  of  the  wood  ties  is 
laken  at  "Vi  years.  At  the  end  of  30  years  the  total  cost  (inter- 
est included)  is  estimated  to  be  in  the  following  ratio:  Cast  iron, 
lixi:  steel.  2r2:  wood.  225 

If  nietiil  ties  are  preferable  any  place  they  would  be  in  India, 
lidih  liccause  wood  is  scarce-  and  because  if  is  there  subject  to 
llie  ravages  of  insects,  which  quickly  destroy  it.  But  even  there 
many  of  the  railroad  engineer*  are  of  the  belief  that  it  would 
be  better  to  use  womi  if  it  is  i>ossible  to  get  it.  On  the  Sindh 
Sagar  District  of  the  Northwestern  Railway  of  India,  having 
some  3(lf>  miles  of  track.  It  was  decided  in  1893  that  renewals 
of  ties  sliould  in  the  future  be  made  with  wood.  A  test  showed 
that  in  four  .vears  steel  ties  on  this  road  lost  01  lbs.  in  weight, 
tlie  original  weight  being  148  lbs 

.\fter  an  experience  of  five  rears  on  the  Belgian  State  Rail- 
roads, steel  ties  were  pronounced  unsatisfactory  and  weod  sul>- 
stitued.  but  this  result  it  is  claimed  by  the  advocates  of  sf:^!  ties 
was  becau.se  of  too  light  structure  and  poor  rail  fastenings.  On 
the  other  hand  the  saving  by  the  use  of  steel  ties  on  the  Austrian 
railroads  is  placed  at  about  14  per  cent,  and  at  an  International 
Congress  in  St.  Petersburg  in  1,^3.  the  average  results  on  17 
lines  of  railway  in  Europe  showed  a  gain  of  30  per  cent  in  the 
maintenance  of  steel   ties  as  compared   with   wood. 

Steel  ties  are  much  used  "n  Swiuerland;  in  1S&4  the  percentage 
of  steel  ties  used  on  five  roads  was  given  at  from  60  to  18  per 
cent,  the  lai-ger  roads  having  the  greater  proportion  of  steel  ties. 

In  Mexico  steel  ties  are  used  to  some  extent,  the  number  im- 
ported being  placed  in  1S!M  at  50,000  annually. 
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Some  foreign  street  railways  have  used  steel  ties  in  the  con- 
struction of  their  track:  among  these  are  the  street  railway  sys- 
tems of  Aix-la-Chapelle  and  Budapest.  lu  the  United  States  very 
little  has  been  done  with  steel  ties  in  street  railway  tracli  con- 
struction, the  situation  being  about  the  same  as  on  the  steam 
railroads. 

Probably  the  most  extensive  experiment  was  that  of  the  Cit- 
izens' Street  Railway  Company,  of  Detroit,  which  in  1895  adopted 
steel  ties  for  its  new  tracl;.  The  ties  in  this  case  were  of  channel 
section.  7  in.  wide,  with  flanges  1%  in.  deep,  and  were  7  ft.  long. 
They  were  spaced  5  ft.  between  centers,  and  as  the  rails  and 
ties  were  bedded  in  concrete  it  is  evident  that  the  ties  were 
merely  substitutes  for  rods  to  keep  the  gage;  they  were  neither 
close  enough  together  nor  stiff  enough  to  properly  support  the 
rails. 

The  Cincinnati  Street  Railway  Company  laid  some  steel  ties 
in  1895.  which  are  still  in  service,  and  have  given  no  trouble. 
While  the  sti-ei  ties  require  less  excavation  and  less  concrete 
to  properly  bed  them  it  is  a  question  as  to  whether  they  will 
last  longer  tJian  oak.  as  oak  laid  in  cement  concrete  seems  to 
be  "cured"  to  some  extent  and  decays  less  rapidly  than  when 
laid  in  macadam.  Bert  li.  Baldwin,  mechanical  engineer  for  the 
company,  states  that  when  some  of  these  steel  ties  were  uncov- 
ered after  one  year  it  was  found  that  many  of  them  were  some- 
what rusted.  The  hot  tar  coating  which  was  given  them  when 
laid  had  failed  to  entirely  prevent  corrosion 

In  1893  the  Los  Angeles  Consolidated  Electric  Railway  Com- 
piuiy  conceived  the  idea  of  utilizing  old  Trails  for  cross  ties  when 
the  track  was  relaid  with  girder  rails.  The  old  rails,  cut  to 
suitable  lengths,  were  laid  head  down,  with  two  short  sections 
of  Z-bar  riveted  to  each  for  rail  chairs  to  which  the  track  rails 
were  bolted.  At  the  .ioints  two  of  these  lies  were  used,  one 
under  the  end  of  each  rail.  The  ties  were  tamped  with  rich 
concrete 

All  of  this  work  has  since  been  torn  out  and  replaced  by  the 
ordinary  wood  tie  construction,  as  it  was  found  that  the  joints 
went  down  just  as  much  as  with  wood  and  that  it  was  prac- 
tically impossible  to  make  any  track  repairs  without  tearing 
up  the  T-rail  tie  and  cement  in  which  it  was  bedded. 

Steel  ties  have  been  laid  as  an  experiment  by  other  street 
railways  in  this  country,  but  so  far  as  we  know  they  have  not 
iK'en  adopted  as  standard  on  any  of  the  large  systems.  The  Roch- 
ester (N.  y.)  Railway  has  adopted  steel  ties  in  its  new  work  as 
described  in  the  Review  for  November,  using  old  rails  for  this 
purpose  for  the  most  part.  The  Boston  Elevated,  in  its  sub-way 
track  work,  used  preserved  wood  ties  in  preference  to  metal,  and 
in  general  the  same  views  obtain  in  street  railway  as  in  steam 
road  practice  in  this  country. 


CARE  AND  CONSTRUCTION  OF  COMMU- 
TATORS. 


In  an  article  in  the  "Electrical  Review,"  of  London,  F.  J.  A. 
Matthews  gives  some  notes  on  commutator  design  which  are 
instructive. 

Considering  that  many  makes  of  direct  current  dynamos  and 
motors  can  now  be  bought  with  an  efHciency  of  from  85  to  94 
per  cent,  and  that  by  the  expenditure  of  so  many  more  pounds 
a  higher  degree  of  efficiency  can  easily  be  obtained,  designers 
liave  now  only  two  problems  to  consider,  first,  to  cheapen  the 
cost  of  production,  and,  secondly,  to  improve  the  general  run- 
ning and  life  of  dynamos.  It  is  of  the  very  greatest  importance 
that  the  machine,  when  set  to  work,  should  lun  with  the  mini- 
mum of  attention  and  absolutely  no  sparking. 

The  causes  of  sparking  may  be  classified  as  follows: 

1.  Faults  inherent  to  the  dynamo  design. 

2.  Faults  due  to  bad  setting  of  the  brushes. 

3.  Causes  entirely  outside  the  machine. 

4.  Faulty  construction  of  the  commutator. 

5.  Bad  connections. 

6.  Commutator  too  small. 

In  the  present  article  we  are  more  concerned  with  the  three 
latter  causes,  and  so  may  briefly  dismiss  the  first  three. 
1.    These  faults  are,   broadly  speaking,  two-fold: 


(a)  Unsymmetrical  winding;  (b)  too  weak  a  field,  and  each 
denotes  lack  of  experience  and  bad  designing. 

2.  These  faults  are  again  two-fold:  (a)  brushes  not  being  dia- 
metrically opposite,  and  not  on  the  neutral  plane;  in  either  case 
tills  is  more  a  matter  for  the  dynamo  attendant,  although  the 
designer  should  contrive  to  secure  such  a  degree  of  fixity  of 
le:id,  that  the  lead  of  the  brushes  does  not  require  to  be  altered 
with  every  slight  fluctuation  in  the  load;  (bj  the  brushes  not 
lieaiing  on  sulficient  width  of  the  commutator,  the  brushes 
slunild  be  set  to  cover  one  and  a  half  sections,  plus  one  and  a 
half  pieces  of  mica.  Referring  to  Fig.  1,  where  the  brush  covers 
cue  section  only,  the  coil  c.  just  coming  under  the  brush,  is 
carrying  current  in  a  right-hand  direction;  but  when  it  reaches 
tlie  position  of  the  coil.  b.  it  will  have  to  carry  current  in  a  left- 
hand  direction,  as  it  will  have  passed  from  the  y  series  into  the 
."i  series    of  coils;    therefore,    while    short-ciictiited    under    the 
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iirusli.  the  current  must  first  die  away,  and  in  order  to  obtain 
sparkless  commutation,  a  reverse  current  of  the  same  strength 
as  that  carried  by  the  x  series  of  coils  must  be  generated  in  it. 
Take  the  case  of  a  commutator  built  up  with  GO  sections,  and 
running  at  1,200  r.  p.  m.,  the  time  each  section  is  under  the 
brush  is  1-1200  part  of  a  second,  and  we  know  that,  in  accord- 
ance with  Lenz's  laws,  there  will  be  a  force  opposing  the  dying 
away  of  the  current,  and  then  a  force  opposing  the  generat- 
ing of  a  current  in  the  opposite  direction,  in  addition  to  which 
the  coil  must  be  exactly  in  the  plane  of  requisite  reversal; 
the  time  for  ail  these  forces  to  act  is  very  short.  It  is  not 
impossible  to  get  sparkless  commutation  with  a  brush  covering 
ouly  one  section.  The  condition  for  sparkle.«!s  commutation  in 
such  a  case  is,  that  the  plane  of  requisite  reversal  must  be  ex- 
actly through  the  center  of  the  coil,  and  the  slightest  variation 
in  the  load  will  have  a  tendency  to  shift  tliis  plane  and  thus 
cause  sparking.  In  Fig.  2  the  brush  is  shown  covering  one  and 
a  half  sections;  here  two  coils  are  short-circuited  in  place  of 
one,  as  before,  with  the  result  that  the  total  time  under  the 
lirush  is  very  considerably  longer;  the  plane  of  requisite  reversal 
will  now  lie  through  the  center  of  coil  c,  so  that  the  current  in 
any  coil  coming  up  under  the  brush  will  have  time  to  die  away, 
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and  even  a  slight  reverse  short  circuit  current  may  be  generated 
in  the  coil  before  arriving  at  the  plane  of  requisite  reversal. 
Should,  now,  this  plane  vary  owing  to  a  fluctuation  in  the  load, 
the  sparking  will  in  no  ease  be  as  heavy  as  it  would  with  a 
similar  fluctuation  were  the  brushes  covering  one  section  only. 

3.  These  faults  are  caused  either  by  (a)  vibration  of  the  dy- 
namo, (b)  bad  joint  on  the  belt  causing  the  brushes  to  be  con- 
tinually lifted  up  and  down,  (c)  leakage  on  the  outer  circuit. 
They  have,  in  reality,  nothing  to  do  with  the  design,  but  atten- 
tion should  be  paid  to  these  points  by  whoever  puts  down  the 
dynamo. 

Having  glanced    thus   briefly    at  these    preceding    causes   of 
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sparkliiR  vvlilcli  mo  not  duo  lo  (lie  doHl^n  mid  coDBtnictloii  of 
Uio  coiiumilntoi'  l(,Hclf,  wo  will  now  doiil  more  fully  wllli  fmills 
wlilfli  cuii,  mid  oiiKlit  lo,  1)0  Ki'iirdod  iiiiiiliist  wlu-ii  Uio  coiiiinii 
tutor  Is  elUior  dcHlKiiod  or  In  procoHs  of  IioImk  Inillt. 

4.  Tho  comHUoiiH  for  a  koiiikI  coiiiiiuilalor  an-,  lliiil  II  shall 
bo  ahsoluloly  rlKld,  ovoiily  halaiicod,  truly  turiiod  axlally  with 
the  shaft,  and  that  llio  metal  hIihII  lie  lionioKoncoiis.  Another 
condlllon  Is,  that  oaeli  segment  shall  lie  Ihoroiit'lily  Insidaled 
from  Us  nelghhors  and  from   llio  sleeve. 

Absoliilo  rlRldlty  can  only  lio  attained  hy  the  exerelse  of  the 
utmost  caro,  not  only  lu  tho  design,  hut  also  In  the  liulldInK  up 
of  the  commutator,  for  In  all  commutators  the  method  of  holdlni; 
various  segments  together  is  very  far  removed  from  being  a 
sound  mochmileiil  construction.  This  Is  cntisod  by  the  funda- 
mental condition  lli.'it  the  segments  may  not  be  directly  held 
by  metal,  whilst  .-il  Ihc  same  time  they  ore  acted  upon  by  various 
strong  forces,  such  iis  centrlfugiil  force  due  to  rotation,  friction 
duo  to  tho  brushes,  and  e.xpmisUm  duo  to  tho  rl.se  of  temperature 
lu  the  coniiuutalor  during  ji.  run.  Kxcept  in  commutators  of 
largo  size,  there  are  praotlcnlly  only  two  ways  of  luddlng  the 
segments  together,  represented  In  Xi^igs.  :i  and  4.  Various  malcers 
dllTor  slightly  from  tlicse  two  methods,  but  they  are  only  varia- 
tions of  tlie  same  principle.  Kach  of  these  two  methods  has  its 
advantages  and  its  disadvantages.  For  the  type  shown  in  Fig. 
3  thero  can  1h^  claimed  that  less  length  Is  required  on  the  shaft 
for  nuts  and  rings,  with  a  consequent  saving  in  length  of  the 
sleeve  and  bed  plate,  and  also  that  with  rolled  copper  bars  the 
sections  can  be  cut  for  connecting  lugs  from  the  inductors  be- 
fore the  commutator  ends  are  turned  up.  On  the  other  hand, 
the  life  of  the  commutator  Is  short,  for  as  soon  as  it  has  worn 
down  to  A  B,  the  brushes  will  rest  on  the  rings,  C  C;  while 
with  tho  type  shown  in  Fig.  4  the  great  advnutago  is  the  Ipuger 
life  of  the  commutator,  which  can  now  be  worn  down  to  the 
very  bottom;  the  disadvantages  being,  first,  the  longer  length 
required  on  the  shaft,  and  secondly,  and  more  important,  the 
greater  amount  of  time  in  building  up  tho  commutator  when 
made  of  hard  rolled  copper  bars,  as  tho  various  segments  have 
first  of  all  to  be  put  together,  and  tho  dotted  part,  D,  Fig.  4, 
must  be  turned  off,  and  the  whole  taken  in  pieces  again  before 
the  comnmtator  lugs  can  be  attached,  the  time  of  this  building 
up  and  undoing  being  saved  if  the  type  of  Fig.  3  be  adopted. 
Kach  manufacturer  must  decide  for  himself  which  of  tlieso 
methods  is  the  best,  as  neither  of  them  has  any  real  advantage 
as  regards  the  solidity  of  the  commutator;  what  is  of  real  im- 
portance is  that  tho  rings,  C  C,  should  well  cover  the  V's  of  the 
segments  so  as  to  secure  a  good  grip. 

In  a  commutator  with  bars  IMi  in.  deep,  0  in.  long,  8  in.  ex- 
ternal and  5  in.  internal  diameters,  running  at  1,200  r.  p.  m., 
the  centrifugal  force  tending  to  throw  the  bars  outwards  is 
equal  to  2,700  lbs.,  or  with  60  sections  in  the  commutator  to  45 
lbs.  per  section.  Between  the  collar,  C,  and  the  V  of  the  sec- 
tions some  insulating  material  must  be  placed,  and  even  today 
many  of  the  smaller  makers  use  for  this  purpose  fibre  washers, 
one  of  the  very  worst  materials  possible,  as  not  only  is  it 
hygroscopic  with  consequent  varying  degrees  of  hardness  and 
rigidity,  but  it  also,  under  the  action  of  heat,  rapidly  deteriorates 
in  other  ways,  and  it  will  bo  readily  seen  that  if  it  once  only 
slightly  looses  its  hold  the  high  centrifugal  force  will  cause 
some  of  the  sections  to  rise,  and  the  result  will  be  disastrous 
to  the  commutator,  rapid  wearing  away  and  oscillation  of  the 
brushes,  and  development  of  Hats  owing  to  the  sharp  ed.ges  and 
unevenuess  of  tho  risen  bars.  The  only  substances  that  up  to 
the  present  have  proved  of  any  serviceable  nature  for  these 
washers  are  eitlier  pressed  mica  or  micanile.  Another  fault 
which  may  arise,  and  in  many  cases  has  done  so.  with  the  use 
of  fibre  washers,  is  for  the  outer  ring  to  loosen  its  hold,  and 
t!ie  friction  of  the  brushes  causes  the  commutator  bars  to  be- 
come inclined  at  an  angle,  instead  of  being  parallel  with  the 
shaft,  with  the  result  that  the  outer  brushes  have  a  forward 
lead  in  comparison  with  tho  inner  brushes;  this  is  a  case  which 
tlie  writer  has  observed  in  more  than  one  machine  which  he 
has  been  called  in  to  inspect  after  some  months  of  use.  Even 
employing  mica  or  micanlte  washers,  it  is  of  the  highest  impor- 
tance, in  order  to  prevent  subsequent  slip,  lo  see  that  the  nuts 
are   well   tightened   up:   this   can   only   be   done   by   having  the 


'iiriiniiilalor  hentid  nfter  the  flrst  tightening  up,  and  upon  allow- 
ing III  cool,  again  screwing  the  nntH  up  In  the  Intho;  furllier. 
the  mil.  10  (Fig.  '',),  securing  the  commutator  to  the  Kloove,  Bliould 
either  iie  In  <luplicate,  or  Hhould  Hllghtly  overhang  the  Hlceve, 
so  tliat  the  nut  F,  Hcenring  the  Hieevo  to  the  Khiift,  may  net  aa 
a  eheek  nut. 

Another  point  of  vital  lin|iiirlance  IH  to  kco  that  the  commu- 
tjitor  segmentH.  wH*lier«,  slei^vo,  etc.,  are  entirely  free  from  nil 
dirt,  turnlngH,  liorlngH,  or  lillngH,  uh  tho  pre8ence  of  these  In  the 
coinmutator  will  einiMc  riiigH  of  lire  running  round  the  coniniu- 
talor,  and  ,'illliougli  in  nil  probability  IIiIh  >iuHt  will  soon  burn 
out,  and  give  no  further  trouble,  yet  In  building  nueh  a  delicate 
piece  of  mechanism  ax  n  dynamo,  a  good  manager  will  leave 
nothing,  that  Is  avoMnblo  by  the  exercise  of  a  little  cicac  atten- 
tion, to  chance. 

5.  In  order  to  prevent  the  formation  of  flats,  owing  to  mmc 
bars  wearing  awny  faster  than  others,  It  Is  iK-cegHary  to  (focure 
the  same  degree  of  hardness  In  all  the  bars,  bj  using  a  perfeeiiy 
homogeneous  metal;  but  copper  being  n  metal  that  varies  bo 
greatly  In  tho  melting  pot,  the  use  of  cast  sognients  must  l»e 
abandoned,  and  hard  rolled  copix-r  substituted.  The  worst  of 
this  is,  that  either  the  bars  must  Ix-  made  to  the  top  of  the  lugs 
and  then  turned  down  along  the  blade— which  would  make  a 
thoroughly  sound  jiiece  of  work,  but  is  too  costly  for  any  man- 
ufacturer to  seriously  entertain  the  Idea  of--or  else  lugs  must 
be  let  In.  The  usual  method  is  to  make  a  .saw  cut  at  an  angle 
of  4.'5  degrees  and  then  let  in  a  copper  strip  lug,  as  shown  In 
Fig.  5;  when  this  Is  done,  it  Is  most  importiint  that  the  connec- 
tion at  A  should  be  thorougldy  sound,  as  It  is  owing  to  bad  con- 
tacts that  a  vast  amount  of  healing  arises  in  electrical  work. 
The  only  method  which  recommends  itself  to  the  writer  Is  to 
have  a  saw  cut  through  the  center  of  the  bar  and  solder,  or 
preferably  braze,  the  lug  in,  and  then  to  drill  and  rivet  It. 

G.  Above  all,  the  commutator  should  not  be  too  small  for  Its 
work;  it  is  frequently  stated  In  dynamo  specifications,  "no  part 
of  the  machine  to  rise  more  than  70  degrees  F.  alwve  the  sur- 
rounding atmosphere  at  the  end  of  six  hours'  run  with  full 
load;"  this,  as  regards  the  commutator,  is  far  too  high.  Take 
the  case  of  the  commutator  referred  to  above;  it  this  rises  70 
degrees  F.  it  would  tend  to  lengthen  .0005  in.,  and  If  the  insu- 
lating ring  is  not  thoroughly  rigid  it  would  give,  and  upon  cool- 
ing the  commutator  would  be  slack,  and  the  troubles  enumer- 
ated before  would  rise  upon  the  next  run.  If  the  Insulating 
washers  are  absolutely  rigid,  then  they  and  the  sleeve,  nuts  and 
end  rings,  C  C  (Fig.  3),  would  have  to  withstand  a  stress  of 
something  like  a  ton  lo  the  sq.  in.,  and  the  consequences  might 
be  very  serious,  for  while  the  whole  might  stand  firmly  to- 
gether, still  the  danger,  with  innumerable  successive  runs,  would 
be  very  great,  of  either  the  sleeve  giving  way  and  breaking, 
or  else  of  the  bars  buckling  in  the  center,  when  we  should  have 
the  old  sequence  of  events,  rapid  wearing  away  of  tho  brushes, 
owing  to  the  sharp  edges  and  the  development  of  flats.  Here, 
again,  the  good  designer  will  leave  nothing  to  chance,  but  will 
do  away  with  all  fear  of  danger  by  making  a  commutator  of 
such  ample  section  that  the  heating  effects  shall  not  cause  any 
such  rise  in  temperature.  Even  with  a  considerably  less  rise 
there  will  always  be  a  strain  on  the  sleeve,  and  hence  is  seen 
the  necessity  of  making  this  of  gun-metal  of  ample  section. 

As  we  saw  at  the  first,  a  commutator  is  a  most  unmechanical 
construction,  judged  from  an  ordinary  engineer's  point  of  view; 
yet  with  careful  designing  and  supervision  during  construction, 
and  iu  the  hands  of  an  attentive  dynamo  tender,  there  is  no 
reason  why  this,  which  has  always  been  the  weak  part  of  direct 
current  machines,  should  not  thoroughly  retrieve  its  character, 
which  a  little  time  ago  it  was  fast  losing. 


A  plan  has  been  submitted  to  the  Italian  government  asking  for 
the  right  of  way  to  construct  an  electric  railway  over  the  Grtat 
St.  Bernard,  a  total  distance  of  43  miles.  According  to  report  the 
scheme  is  being  promoted  by  an  English  company  recently  incor- 
porated under  the  name  of  the  Great  St.  Bernard  Concessionary 
Company.  It  is  proposed  to  adopt  a  third  rail  on  the  rack  system, 
as  used  on  the  Mont  Cenis  line.  The  cost  of  the  construction  and 
equipment  of  the  railway  is  estimated  at  $3,000,000.  J.  B.  Ftrll. 
engineer.  Turin.  Ita'.y. 
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A  PEACE  PROPOSITION  IN  DETROIT. 


On  December  12,  J.  C.  Hutchins,  vice-president  of  the  Detroit 
Citizens'  Street  Railway  and  oi  the  Detroit  Electric  Railway,  made 
a  proposition  to  the  Detroit  council  involving  tlie  following  provi- 
sions: 

A  new  franchise  covering  all  lines  to  run  30  years. 

The  abolition  of  the  eight-for-a-quarter  tickets  save  between  tlie 
hours  of  5:30  and  7  a.  m.  and  5  and  6:30  p.  m. 

Six-for-a-quartcr  tickets  with  universal  transiers  for  continuous 
rides. 

In  lieu  of  present  paving  regulations  the  company  to  pave  be- 
tween the  tracks. 

The  Detroit  Electric  Railway  to  pay  2  per  cent  of  its  gross  earn- 
ings to  the  city  as  do  now  the  Citizens'  and  the  Detroit.  Fort 
Wayne  &  Belle  Isle. 

Lines  within  the  city  limits,  operated  under  original  township 
grants,  to  be  considered  extensions  of  the  system. 

Sundry  extensions  of  lines  to  be  built. 

In  case  of  the  w-idening  of  a  street  to  lay  double  tracks  the  com- 
pany to  bear  the  expense. 

In  presenting  the  ordinance  Mr.  Hutchins  said: 

■'  I  will  try  to  be  brief.  It  has  been  asked  in  behalf  of  the  city 
that  we  shall  submit  a  proposition  extending  further  advantages  to 
the  public  in  street  railway  matters.  I  feel  the  weight  of  some  re- 
sponsibility in  now  endeavoring  to  comply.  Your  wishes  are  met 
in  the  form  of  a  draft  of  an  ordinance.  This  draft  has  been  care- 
fully prepared  and  is  in  legal  form.  In  it  we  burn  all  bridges  be- 
hind us.  It  wipes  out  all  indefinite  and  perpetual  rights,  and  fixes 
one  definite  date  upon  which  all  franchises  shall  expire;  cancels  all 
authority  to  charge  a  straight  s-cent  fare,  as  in  other  American 
cities;  requires  universal  transfers  where  no  transfers  are  now  re- 
quired; extends  the  hours  for  workingmen's  tickets  and  compels 
the  giving  of  transfers  on  such  tickets;  it  provides  for  the  expendi- 
ture of  many  thousands  of  dollars  in  new  extensions.  It  requires 
the  Detroit  Electric  Railway  to  pay  2  per  cent  of  its  gross  earnings 
into  the  city  treasury,  as  the  other  companies  do,  and  while  righting 
a  wrong  under  which  that  company  now  labors,  requires  it  to  as- 
sume the  same  heavy  burdens  for  street  paving  as  are  borne  by  the 
other  companies. 

"  It  makes  all  tickets  and  all  transfers  good  on  all  lines  in  De- 
troit. The  rates  01  fare  are  25  per  cent  or  30  per  cent  below  those 
in  effect  in  any  other  American  city.  No  other  railway  manage- 
ment in  the  world  would  .probably  consider  such  a  proposition. 
We  may  be  able  to  live  under  it.  I  spoke  at  the  commencement  of 
responsibility.  Three  or  lour  years  ago  it  was  largely  on  my  advice 
that  my  associates  in  and  out  of  Detroit  were  induced  to  stake  their 
fortunes  on  Detroit.  That  advice  was  predicated  on  my  unswerv- 
ing belief  that  in  this  American  city  we  could  count  on  ultimate  fair 
play.  If  this  ordinance  is  adopted,  it  will  be  on  my  advice  that  it 
may  be  accepted.  Four  years  ago  the  bicycle  cloud  was  no  larger 
than  a  man's  hand.  Today  there  is  a  cloud  of  more  than  50,000 
bicycles  in  this  city.  No  man  may  foretell  what  the  evolution  of 
city  transportation  may  be.  The  risk  is  ours.  We  may  be  making 
a  great  mistake  in  proposing  to  surrender  terms  which  would  pro- 
tect the  property  under  all  changing  conditions;  but  we  are  moved 
by  a  desire  that  the  people  of  this  day  and  generation  may  have 
every  advantage  and  facility  that  now  seem  possible.  The  people 
20  years  hence  will  be  able  to  take  care  of  themselves. 

"  There  is  a  phase  of  this  matter  to  which  I  wish  specially  to  al- 
lude. The  records  show  that  no  measure  introduced  in  the  com- 
mon council  antagonistic  to  the  interests  I  represent  has  ever  failed 
of  passage  by  a  practically  unanimous  vote,  and  none  of  any  other 
tenor  has  ever  been  introduced.  The  people  are  doubtless  willing 
that  right  sliall  prevail,  but  have  been  led  to  believe  that  their  in- 
terests may  sufTer  through  the  dishonesty  of  their  own  servants. 
It  is  said  that  some  of  these  very  servants  are  dishonest  in  a 
mercenary  sense,  and  that  others  are  dishonest  in  the  sense  that 
they  would  annoy  us  for  political  advantage.  I  attack  no  man's  in- 
tegrity, but  trust  that  all  may  now  be  honest.  We  shall  do  nothing 
that  is  not  open  and  above  board.  Not  one  dollar  shall  be  paid  to 
any  man.  either  directly  or  indirectly,  in  any  way  to  influence  his 
action  in  this  connection.     This  matter  shall  be  put  upon  an  alto- 


gether higher  plane.    I  have  simply  complied  with  the  city's  wishes 
in  submitting  this  proposition. 

"  The  common  council  may  be  in  doubt  as  to  the  proper  course 
to  pursue.  If  advice  is  needed,  why  not  ask  it  of  a  high  commission 
composed,  if  you  please,  of  the  governor  of  Michigan,  of  the  mayor 
of  Detroit,  of  members  of  the  faculty  of  our  great  university,  of 
members  of  the  Michigan  supreme  court,  of  members  of  the  circuit 
court  bench,  and  of  the  leaders  in  our  great  commercial,  industrial, 
labor  and  religious  organizations?  or,  if  you  please,  submit  the  whole 
matter  to  a  vote  of  the  people.  If  the  people  of  Detroit  desire  an  ad- 
justment along  these  lines,  we  shall  bow  to  their  will,  though  the 
sacrifice  seems  great  on  our  part.  I  confess  I  am  sorry  this  matter 
is  up  at  this  time.  If  you  think  best,  drop  it  and  let  us  wait.  It  now 
becomes  your  duty  to  determine  what  is  best  to  be  done.  My  duty  is 
discharged.  Your  responsibility  begins.  And  now,  gentlemen,  I 
hand  you  the  proposition  and  beg  leave  to  retire." 


HAND  TRUCK  FOR  BUENOS  AYRES    SLAUGH- 
TER HOUSES. 

In  the  Reniew  for  October,  189S,  page  745,  was  described  the 
method  bj'  which  meat  is  handled  in  the  city  of  Buenos  Ayres  be- 
tween the  slaughter  houses  and  the  markets  and  the  cars  furnished 
by  the  Brill  Company  for  that  purpose.  At  that  time  we  alluded  to 
the  trucks  upon  which  the  meat  boxes  were  handled  on  arrival  at 
destination.  The  accompanying  illustration  shows  one  of  these 
trucks.  They  are  mounted  practically  upon  three  wheels  although 
the   forward  wheel   is   doubled  to   facilitate  turning.     This   forward 


U.-^Nll  TRUCK  FOR  BUENOS  AYRES. 

wheel  is  set  in  a  turn  table  carried  in  ball  bearings  and  iIil'  whole 
truck  can  be  turned  in  its  own  length.  While  it  is  intended  that 
these  trucks  should  be  handled  by  hand,  a  large  portion  of  the  work 
done  with  them  is  performed  by  means  of  mules  and  the  trucks 
themselves  are  arranged  so  they  can  be  hauled  in  trains.  The 
handle  of  one  truck  is  made  of  sufficient  length  to  drop  into  the 
hooks  at  the  rear  end  of  the  truck  in  front  of  it.  The  handles  of  the 
forward  truck  can  be  turned  up  against  the  meat  box  or  can  be  un- 
shipped and  then  attached  to  two  hooks  seen  in  front  of  the  trucks. 
The  construction  is  exceedingly  simple  and  at  the  same  time  of  the 
greatest  strength.  Roller  bearings  for  each  journal  reduces  the  fric- 
tion to  a  minimum. 

There  is  a  small  truck  that  might  be  used  to  advantage  at  repair 
shops,  depots  and  other  places  where  heavy  weights  arc  to  be 
moved  and  where  the  roads  do  not  have  overhead  trolleys  for  the 
purpose.  The  trucks  illustrated  are  made  of  6,000  lbs.  capacity  but 
they  can  be  built  for  any  desired  load  from  i.ooo  lbs.  up. 


The  .A.ltoona  &  Logan  Valley  Electric  Railway  Company  of  Al- 
toona.  Pa.,  has  built  an  addition  to  its  power-house  and  installed 
two  new  300-h.  p.  Heine  boilers. 


The  engineer  of  the  proposed  elevated  freight  road  for  Detroit 
has  prepared  drawings  showing  the  construction.  It  is  to  be  a 
double-track  structure  with  the  posts  .set  along  the  curb  at  inter- 
vals of  30  feet 
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NOTES  ON  AUSTRALIA. 


UY   I'HANK  X.  CICOTT. 


Australia  is  2,400  iiiilis  1om({  frrim  oast  to  wc-st  and  1,971  miles 
wide,  and  is  divided  into  live  colonies,  New  Soiilli  Wales,  Victoria, 
Queensland,  Western  Australia  and  South  Australia.  The  island 
of  Tasmania,  whieli  lies  jnst  south  ol  Victoria,  niinht  also  be  in- 
cluded when  speaking  ol  Australia  generally.  The  population  is 
5,000.000,  about  the  same  as  metropolitan  London,  or  20  per  cent 
less  than  the  slate  of  New  York.     The  governments  of  the  several 
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PANORAMA  OF  SVIINKV   IIAKIUIR. 

colonies  of  Australia  are  as  distinct  from  each  other  as  is  that  of 
the  Dominion  of  Canada  from  South  Africa,  although  all  are  Brit- 
ish possessions.  Both  free  trade  and  protective  tariff  systems  ex- 
ist. New  South  Wales  has  free  trade  and  its  next  neighbor,  Vic- 
toria, a  high  tariff  which  discriminates  against  New  South  Wales  as 
a  commercial  rival.  There  is  a  duty  of  about  $15  per  head  on  live 
stock  crossing  the  Victorian  border,  but  there  is  no  tariff  on  cattle 
entenng  from  any  other  colony.  This  state  of  affairs  will  doubt- 
less be  ended  before  long  by  the  formation  of  an  Australian  federa- 
tion, which  will  include  Tasmania;  this  is  now  being  formulated. 

Sheep-farming  is  the  pre-eminent  industry  of  Australia,  which  is 
of  great  importance  as  a  wool-producing  country.  There  are  in 
the  aggregate  about  90.000.000  sheep  in  Australia.  The  gold  coin- 
age (sovereigns)  of  the  Melbourne  mint  is  about  $23,000,000  and  of 
the  Sydney  mint  about  $14,000,000  per  annum.  These  mints  are 
under  the  jurisdiction  of  the  Royal  Mint  of  London.  A  third  Aus- 
tralia mint  is  now  ne.iring  completion  al  I'erth  in  Western  Aus- 
tralia. 

Sydney,  the  largest  city  and  seat  of  government  of  New  South 
Wales.  v\(as  founded  January  26.  1788.  Port  Jackson,  the  harbor, 
which  is  claimed  to  be  one  of  the  most  picturesque  as  well  as  one 


of  the  most  secure  ports  of  the  world,  has  many  beautiful  suburban 
towns  in  the  numerous  indentations  of  the  bay,  which  has  the  gen- 
eral outline  of  a  human  hand.  The  railways  and  tramways  of  the 
colony  are  owned  by  the  government,  and  the  latter  arc  under  the 
management  of  P.  Bedford  Elwcll,  electrical  engineer,  and  Gustav 
Fischer,  chief  assistant  engineer  for  tramways.  Both  of  these  gen- 
tlemen are  members  of  the  Institute  of  Civil  Knginecrs,  and  Mr.  El- 
well  is  a  nicmlier  o(  the  Institute  of  Electrical  Engineers  also.  The 
cable  and  steam  tramways  are  now  undergoing  a  transformation  for 
electric  traction.  Nearly  all  of  the  equipment  has  been  contracted 
for  in  the  United  Stales;  it  includes  steel  rails,  Allis  cross-com- 
pound condensing  engines  and  Pcckham  standard  cantilever  trucks. 
The  commissioner,  W.  M.  Fchon,  has  awarded  the  contract  for 
cars  to  Henry  Hudson  ol  Sydney,  and  they  are  all  to  be  equipped 
with  the  Standard  air  brake.  The  trolley  hangers  arc  of  the  writ- 
er's design.  The  trolley  wire  is  ordered  from  John  A.  Rocbling's 
Sons  Company.  The  feeder  cables  are  being  laid  underground, 
and  a  novel  point  in  the  system  is  the  laying  of  two  submarine 
cables  in  the  bottom  of  the  harbor  to  carry  the  power  for  the  north 
shore  lines.  These  cables  have  a  cross-section  of  500,000  c.  m.  each 
and  are  insulated  and  armored.  At  the  cable  crossing  the  distance 
is  about  1,500  ft.  and  the  water  nine  fathoms  deep.  The  introduc- 
tion of  electric  traction  in  Sydney  and  environments  will  have  a 
tendency  to  encourage  smaller  towns  in  New  South  Wales  to  do 
likewise.  Being  under  the  same  administration  of  the  railway  com- 
missioners as  Sydney,  these  towns  will  certainly  follow  Sydney  and 
its  suburbs  have  a  population  of  about  500,000. 


KING  STREET,  SYDNEY,  N.  S.  W. 


COLLINS  STKhl.  I.    MKLUclfRNE. 

Melbourne  (Victoria)  has  also  a  population  as  large  as  Sydney: 
both  cities  claim  to  be  the  metropolis  of  Australia,  and  the  census 
of  1900  will  decide  the  question.  However,  to  visit  either  one  or 
both  of  these  beautiful  cities  an  .American  will  soon  discover  that 
the  advance  agent  of  progression  has  already  established  an  al- 
liance between  America  and  Australia.  The  characteristics  ol  the 
people  are  democratic  to  a  degree;  the  streets  are  similar:  the 
Lijuitable  Life  and  the  Mutual  Life  Insurance  Companies  of  New 
York  have  erected  large  office  buildings  here  which  are  a  credit  to 
.\meriean  architecture.  Even  the  school  children  sided  with  us 
during  the  Spanish-.-\merican  war. 

One  cannot  but  admire  the  liberal  way  in  which  the  Australians 
improve  property  and  spend  money  upon  public  works,  such  as 
legislative  buildings,  town  halls,  postoffices  and  botanical  gardens. 

The  Melbourne  Tramway  &  Omnibus  Company.  Ltd..  of  which 
F.  B.  Clapp  is  chairman  and  general  manager,  operates  about  44 
miles  of  cable  and  three  miles  of  horse  lines.  It  is  contemplated 
that  suburban  extensions  will  be  made  soon  and  electricity  will  be 
employed.  The  merits  of  the  construction  and  favorable  results  of 
this  cable  system  have  been  the  subject  of  many  articles  published 
in  -America  and  Europe.  However,  the  possibihties  for  the  instal- 
lation of  electric  traction  in  other  places  in  the  colony  of  Victoria 
is  fast  approaching:  in  Ballarat  with  a  population  of  45.326,  Bendi- 
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go  with  42,380,  Geelong  with  24,575,  and  'i  other  smaller  towns, 
the  favorable  conditions  would  justify  the  construction. 

The  population  of  Brisbane  in  the  colony  of  Queensland,  is  about 
130,000.  This  is  one  of  the  most  prosperous  colonies  in  Australia; 
the  broad  plains  afTord  the  richest  pasturage.  Live  stock,  tropical 
fruit  and  sugar  cane  are  the  leading  products  in  this  section.  The 
colony  has  460,000  horses,  6,500,000  cattle  and  20,000,000  sheep. 

Brisbane  has  a  modern  municipal  tramway  operated  by  the  over- 
head trolley  system,  recently  constructed  by  Mr.  Badger,  formerly 
connected  with  the  General  Electric  Company  of  Schenectady.  Mr. 
Badger  has  been  retained  at  Brisbane  as  general  manager,  and  the 
tramway  is  proving  profitable.  The  equipment  is  nearly  all  of 
American  manufacture. 

From  Western  .Vustralia,  street  and  steam  railway  sleepers  and 
piles  for  bridges  and  harbor  work  are  largely  exported  to  India 
and  Europe  for  construction  purposes.  These  jarrah  forests  cover 
immense  tracks  of  land  in  Western  Australia;  this  wood  is  extra- 
ordinarily durable  and  as  it  resists  both  the  teredos  and  white 
sand  ants  it  is  admirably  suited  for  the  purposes  mentioned.  This 
colony  is  a  great  timber  country;  sandal  wood  is  found  and  also 
the  karri,  which  tree  attains  a  height  of  300  ft.  and  is  considered  to 
be  equal  to  the  jarrah  for  many  purposes. 

There'  are  four  flourishing  towns  in  this  colony,  Fremantle  witli 
a  population  of  13.000.  Perth  with  16.000.  Coolgardie  with  15,500, 
and  Southern  Cross  with  15.000.  .\l  Coolgardie  and  vicinity  there 
are  rich  gold  mines.  As  mentioned  a  mint  has  been  recently  built 
at  Perth  to  coin  the  local  production  of  bullion.  The  rich  re- 
sources, the  permanency  of  the  institutions  and  rapid  growth  of 
these  towns  will  have  a  tendency  to  invite  electricity  for  traction 
purposes. 


AN  AUSTRALI.\N  CHIEF. 

Adelaide,  the  capital  of  South  Australia,  has  a  population  of  102,- 
000.  The  municipal  conditions  are  modern:  here  are  broad  straight 
streets,  well  paved,  and  planted  with  beautiful  trees;  electric  lights, 
public  buildings  of  fine  architectural  appearance  and  botanical  and 
zoological  gardens  of  124  acres  within  the  city  limits.  The  local 
press  is  demanding  electricity  to  supersede  the  present  horse  tram- 
ways. The  city  authorities  are  about  to  arrange  the  legal  prelim- 
inaries to  make  the  change.  Adelaide  is  an  ideal  city  in  which  to 
operate  an  electric  tramway  economically;  the  gradients  are  easy, 
the  people  are  a  riding  community  and  the  climate  is  delightful. 


There  is  no  doubt  but  that  the  change  of  the  present  tramways  will 
be  electrically  installed  within  the  period  of  a  few  months. 

Hobart,  Tasmania,  is  where  a  penal  settlement  was  established 
by  the  British  in  1803;  transportation  of  criminals  was  abolished  in 
1853,  and  the  name  changed  from  Van  Diemen's  Land  to  Tasmania 
after  Captain  Tasman. 


h' 
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HOBART  FROM  THE  HAY. 

Ml.  Wellintrlon.  4,4(4  fl. 

Tasmania  is  a  very  productive  colony;  coal,  wool,  copper,  tin  and 
apples  are  exported  direct  to  England,  via  both  Cape  Horn  and  the 
Suez  canal. 

The  first  electric  tramway  constructed  in  Australasia  was  installed 
in  Hobart  by  Messrs.  Siemens  Brothers  &  Co.,  Ltd.,  electrical  en- 
gineers of  London,  in  1891  for  an  English  company.  The  system 
gives  most  satisfactory  results,  both  electrically  and  commercially. 

The  prospects  for  an  electric  tramway  in  Launceston,  Tasmania, 
are  encouraging;  there  is  water  power  of  great  capacity  already  in- 
stalled for  lighting  and  power  purposes. 

There   is  a  rapidly  growing  field  in  Australasia    for  business  in 
electrical   appliances,   and   there   are   many  enterprises   under   way 
that  will  be  carried  out  in  the  near  future. 
»  «  » 

TO    READ  AND   PONDER. 


The  following  aphorisms  conclude  the  rules  and  regulations  to 
be  observed  by  the  motormen  and  conductors  operating  the  cars 
of  Lindell  Railway  Company,  of  St.  Louis: 

Politeness  is  the  expression  of  social  virtues. 

An  honest  endeavor  is  worth  ten  promises. 

Constant  occupation  prevents  temptation. 

Good  examples  are  very  convincing  teachers. 

Silence  sometimes  speaks  more  than  words. 

Quarrels  require  two;   both  are  to  blame. 

Write  injuries  in  dust,  kindness  in  marble. 

Unskilled  workmen  will  blame  their  tools. 

Ease  and  honor  are  seldom  companions. 

Labor  well  directed  will  achieve  all  things. 

It  is  not  how  much  we  do,  but  how  well. 

He  that  knows  not  when  to  be  silent,  knows  not  when  to  speak. 

Better  be  alone  than  in  bad  company. 

Trifles  often   lead  to  serious  results. 

A  little  neglect  may  breed  great  mischief. 

Many  value  character  less  than  reputation. 

To  excel  in  art  you  must  excel  in  patience. 

Odd  moments  are  the  gold  dust  of  life. 

He  who  conquers  self  is  the  greatest  victor. 

Form  plans  with  care,  to  execute  with  vigor. 

Yield  always  to  reason,  but  never  to  passion. 

Whatever  is  worth  doing  is  worth  doing  well. 


The  Cambridge  (Mass.)  board  of  health  has  secured  its  first  con- 
viction under  an  anti-spitting  ordinance.  An  attorney  named  Zar- 
rell  was  fined  $1  and  costs. 
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ROTARY  CONVERTERS. 


I.I  l.v   I'lnl.  SiK.iinis  r.  'I'lii.riii.. 


Ill  lii'fiiri'  llM 
I,  Kritflaiiit. 


IiiKliliili'  ci(  l'',li'iirii;il  Knifi- 


So  nuicli  iiUcrest  is  cuncciitnilfd  at  llic  present  lime  upon  the 
iraiismissioii  and  distribution  of  olcilric  untTKy  (or  motive  and  lo- 
eomolivc  power,  as  well  as  for  lightinK,  that  attention  may  profita- 
bly be  directed  lo  a  class  of  machines  which  hitherto  have  been  lit- 
tle discussed — namely,  rotary  converters. 

In  general  a  rotary  converter  may  be  described  as  a  machine 
having  something  in  common  both  with  a  dynamo  and  with  a  mo- 
tor so  far  as  its  structure  goes,  and  of  which  the  function  performed 
by  its  rotation  is  to  transform  the  electric  energy  which  is  imparted 
to  it  in  one  form  into  an  output  of  electric  energy  of  some  other 
form.  Of  such  converters  there  are  many  varieties,  subserving 
many  different  uses.  For  example,  one  sort  of  rotary  converter 
will  change  continuous  currents  at  one  voltage  into  continuous 
currents  at  a  different  voltage.  Another  will  change  two-phase  al- 
ternating current  into  three-phase  alternating  current.  Another 
will  change  three-phase  alternating  current  into  continuous  current. 
Yet  another  will  change  an  alternating  current  of  a  certain  fre- 
quency into  an  alternating  current  of  a  different  frequency. 

In  the  following  table  of  the  principal  conversions  which  may 
thus  be  accomplished,  C  stands  for  continuous  current,  Ai  for  al- 
ternate current  of  single-phase,  Aj  for  two-phase,  Aa  for  three- 
phase: 

TABr,E  I. 


1.  C  to  C  at  higher  or  lower  voltage. 

2.  A,  to  A, 

3.  A.,  to  Aa        ,,  ,, 

4.  Aj  to  A,, 

6.  C  to  A,,  or  A|  to  C. 

6.  C  to  Aj,  or  Aj  to  C. 


7.  C  to  Aa,  or  Aa  to  C. 

8.  A,  to  Ai,  or  A.J  to  A,. 

9.  A,  to  A:i,  or  Aa  to  A,. 

10.  Aj  to  Aa,  or  Aa  to  A-j. 

11.  A,  to  A,  of  tUtTerent  pha^e. 

12.  A,  to  A,  of  different  frequency. 


.\nv  oiu'  of  these  conversions  might  be  accomplished  by  select- 
ing an  appropriate  motor  to  receive  and  be  driven  by  the  primary 
current,  and  coupling  it  to  a  generator  to  give  out  a  secondary  cur- 
rent of  the  species  desired.  It  will  be  noted  that  of  these  conver- 
sions No.  2  is  the  ordinary  alternate-current  transformation,  and  is 
better  accomplished  by  ordinary  stationary  transformers;  as  also 
are  Nos.  3  and  4.  By  a  suitable  combination  of  stationary  trans- 
formers No.  10  can  also  be  effected,  whilst  Nos.  8  and  9  may  be 
more  or  less  satisfactorily  effected  by  the  use  of  auxiliary  choking 
coils  and  condensers.  But  all  of  them  may,  and  all  the  others  must. 
be  effected  by  means  of  rotatory  apparatus.  From  the  above  list 
there  have  been  omitted  several  possible  cases  of  conversion,  as, 
for  example,  that  of  a  current  supplied  at  fixed  voltage  but  of  vary- 
ing amperage,  to  a  current  of  fixed  amperage  but  delivered  at  vary- 
ing voltage. 

It  IS  not  proposed  here  to  deal,  save  incidentally,  with  the  continu- 
ous-current transformer  (No.  i),  nor  with  phase  transformers 
(Nos.  8,  9,  10  and  n);  nor  with  frequency  transformers  (No.  12); 
nor  with  any  stationary  kind  of  transformer.  This  paper  will  be 
directed  to  the  machines  devoted  to  the  purpose  of  converting  con- 
tinuous currents  into  alternating  currents  of  one,  two,  or  three 
phases,  or  vice  versa.  The  importance  which  such  machines  have 
now  assumed  in  the  electrical  industry  arises  from  several  causes. 
Long-distance  transmission,  with  its  corollary  of  the  employment 
of  high  volt.igcs.  has  demanded  for  this  service  alternating  currents. 
The  development  of  the  electric  tramway  with  continuous-current 
motors  has  called  for  methods  of  feeding  at  distant  points.  For  this 
service  rotary  converters  are  required.  Also  for  charging  accum- 
ulators in  cases  where  the  public  supply  is  an  alternating  one,  and 
for  factory  driving  with  three-phase  motors  in  cases  where  the  pub- 
lic supply  is  one  with  continuous  currents,  rotary  converters  are 
wanted.  All  these  cases  might,  of  course,  be  met  by  the  use  of 
coupled  machines,  motor  and  generator.  An  early  example  of  this 
method  was  afforded  by  the  lighting  station  at  Casscl.  where  the 
high  voltase  ahernating  tiansmi,-:ion  was  effected  by  the  us.-  of 
synchronous  single-phase  alternators,  and  the  town  distribution  by 
continuous  current  dynamos  coupled  to  the  shaft  of  the  synchron- 
ous motors.  Even  now,  in  the  case  of  a  three-phase  transmission 
and  a  continuous-current  distribution,  some  engineers  recommend 
the  use  of  a  group  converter,   consisting  of  a  non-synchronous 


three-phase  motor  coupled  to  a  continuous  current  dynamo.  But 
in  all  such  cases  the  efficiency  of  the  group  is  necessarily  lower  than 
that  of  cither  of  its  component  parts.  If  a  motor  having,  say,  a  90 
per  cent  elTicicncy  is  coupled  to  a  dynamo,  also  of  go  per  cent  cfli- 
ciency,  the  cfTiciency  of  the  group  cannot  possibly  exceed  81  per 
cent. 

Two  other  solutions  to  the  general  problem  arc  possible.  One 
is  to  wind  the  revolving  armature  with  two  sets  of  windings — one 
to  receive  the  primary  current  and  revolve  as  a  motor,  the  other  to 
generate  the  secondary  current.  As  only  one  field  magnet  and  one 
pair  of  bearings  arc  recpjircd,  there  is  an  obvious  economy  of  ma- 
terial, though  no  great  saving  in  cfTicicncy.  Another  solution — not, 
it  is  true,  of  universal  application,  but  having  the  advantage  of  ef- 
fecting a  considerable  increase  of  eflicicncy  as  well  as  an  economy 
in  material — is  to  wind  the  armature  with  but  one  set  of  windings, 
furnished  at  one  end  with  a  commutator,  and  at  the  other  with  ap- 
propriate contact  rings,  the  same  winding  serving  both  to  receive 
the  incoming  primary  current  and  to  generate  the  secondary  cur- 
rent. It  is  this  specialized  type  of  machine  which  is  the  main  sub- 
ject of  the  present  discussion,  and  which  is  called  par  excellence  a 
rotary  converter. 

At  this  point  it  may  be  convenient  to  drop  the  adjective  "  rota- 
ry," and  speak  simply  of  converters,  leaving  the  term  "  trans- 
former "  to  denote  the  stationary  apparatus. 

Converters  of  a  simple  kind  have  been  known  (or  many  years. 
Ever  since  1885  there  has  been  one  at  the  Technical  College,  Fins- 
bury,  consisting  of  a  bipolar  Gramme  machine  with  the  ordinary 
commutator,  with  the  addition  of  two  insulated  contact  rings  at  the 
other  end  of  the  armature,  these  rings  being  connected  to  two 
points  on  the  winding  at  opposite  ends  of  a  diameter.  It,  there- 
fore, belongs  to  the  species  C  Ai  (No.  S).  The  addition  of  three 
contact  rings  connected  to  three  symmetrical  points  on  the  winding 
would  constitute  a  machine  of  the  species  C  .^i  (No.  7). 

It  may  be  convenient  here  to  point  out  the  relation  between  the 
number  of  contact  rings  (called  for  brevity  slip  rings)  that  are  ap- 
plied in  any  alternate  current  generator,  and  the  uses  to  which  such 
generator  may  be  put  with  respect  to  the  phasal  relations  of  the  cur- 
rents that  may  be  drawn  from  it.  For  brevity  these  are  enumerated 
in  the  following  table.  The  figures  in  the  second  column  relate  to 
the  angles  between  the  points  on  the  winding  at  which  the  slip 
rings  are  connected  for  the  simple  case  of  a  bipolar  machine. 

TABLE  II. 


Poasible  service. 


No.  of 
elip. 
ringa. 

Angle. 

2 
3 

180' 
120° 

4 

90° 

6 

72° 

6 

60° 

7 

Sir 

8 

45° 

9 

40° 

Single  phase. 

3  singlephaae  in  temature  =  "  three-phMe." 

2  aiogle-phaee  in  quadrature  =  "  two-phase,"  or 

4  single  phase  in  successive  quadrature  =  "  four-phase." 

5  single-phase  in  quinalure  =  "  five-phase." 

3  single-phase  in  t«rnature=:  three-phase   with   separate 

leads,  or 

6  single-phase  in  successire  sexature  =  "  aix-phaae,"  or 
2  three-phase  in  sexature. 

7  single-phase  in  8ept«ture  =  "  seven-phase.' 

4  single-phase  in  successive  octature  =  *' four-phase  "  with 

separate  leads,  or 

8  single  phase  in  successive  octature  =  "  eight-phase,"  or 

2  two-phase  in  octature. 

3  ihree  phase  in  nonature,  or 

9  single- phase  in  successive  nonature  =  "  nine- phase." 


The  general  principles  of  conversion  from  polyphase  to  continu- 
ous currents,  or  vice  versa,  are  well  known.  The  relation  between 
the  respective  voltages  on  the  alternating  current  side  and  the  con- 
tinuous current  side  have  long  ago  been  investigated,  and  expres- 
sions for  their  values  in  the  several  instances  that  may  arise  have 
been  given  for  those  cases  in  which  it  is  assumed  (z)  that  the  al- 
ternating currents  are  simple  sine  functions  of  the  time,  and  (b) 
that  the  magnetic  flux  is  distributed  as  a  sine  function  in  space  with 
respect  to  the  periphery  of  the  armature.  Calculations  for  the 
voltages  of  two- phase  and  three-phase  converters  were  given  by 
Prof.  -■Vyrton  in  the  "  Journal  of  the  Institution  of  Electrical  En- 
gineers," vol.  xxii.,  p.  340,  in  a  discussion  on  April  27,  1893.  For 
the  purpose  of  studying  such  machines  they  may  be  considered 
either  as  used  to  convert  continuous  currents  into  alternating,  or 
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as  converting  alternating  into  continuous.  The  latter  function  is  of 
more  frequent  occurrence  in  practice;  the  former  is  rather  more 
easy  to  follow  out  in  thought.  Taking,  then,  the  instance  of  the 
converters  as  used  to  change  continuous  currents  into  alternating, 
and  applying  Prof.  Ayrton's  results  to  the  several  cases,  we  obtain 
the  following  numerical  values.  If  we  take  the  continuous  currents 
as  being  supplied  at  a  constant  pressure  of  lOO  volts,  the  voltmeter 
readings  at  the  alternate  current  side  will  be  as  follows: 

TABLE  III. 


Xo.  of 
slip-rings 

Angle  between 

cinncclions 

to  rings. 

Nature  of  service 
generated. 

Voltage 

ratio. 

Voltage 
(virtual 
volts). 

2 

180' 

Single-phase  .  ■ 

1 
s/2 

7071 

3 

120° 

Tlu-ec-phasc  ... 

J2 

61-23 

4 

90' 

As  two-phase.. 

v/2 

70-71 

4 

90' 

As  four-phase 

i 

60-00 

6 

60° 

As  three-phase 

*  ^/2 

61-?3 

6 

60' 

As  sis-phase  ... 

1 

2v  2 

35-35 

supposed  non-inductive.  Maximum  as  well  as  virtual  values  are 
given.  Columns  4  and  5  refer  to  currents  in  the  armatures,  and  col- 
umns 6  and  7  to  currents  in  the  lines.  Star  groupings  are  out  of 
the  question  here,  as  they  cannot  be  apjjlied  in  armatures  of  con- 
verters. The  only  two-phase  case  that  is  possible  is  really  a  four- 
phase. 

TABLE  IV. 


No.  of 

Angle 

between 

connections 

to  rings. 

Nature 

of 
service. 

Armature  current.      Line  current. 

slip- 
rings. 

Virtual. 

""'•    'virtual, 
mum.    I 

Maxi- 
mum. 

2 

3 
4 

180° 

120" 

90° 

60° 

Single-phase 

Three-  ph.ise 

Tn-o-phase 

[4  wires] 

Six-phase 

70-7 
54-5 
50-0 

47-2 

100-0        141-4 
77-0          94-3 
70-7    ;     70-7 

66-7         47-2 

200-0 
133-5 
100-0 

66-7 

A  very  complete  discussion  of  the  voltage  relations,  with  formu- 
lae  applicable   to  the   cases   of  open-coil   windings   as   well   as   of 


If  the  circuits  are  inductive,  there  will  be  a  lag  of  phase  in  the 
currents,  and  wattless  currents  as  well  as  working  currents.  For  an 
equal  output  of  power  the  numbers  in  columns  4  to  7  of  the  above 
table  will  need  to  be  increased  by  dividing  them  by  the  cosine  ol 
the  angle  of  lag. 

Let  us  return  to  the  problems  presented  by  a  converter,  in  which 
an  armature,  furnished  with  slip  rings  at  one  end  and  a  commu- 
tator at  the  other,  is  wound  with  but  one  set  of  windings,  receiving 
current  as  a  motor  and  delivering  it  as  a  generator.  The  question 
for  consideration  is  how  the  current  in  the  act  of  being  transformed 
from  alternating  to  continuous,  or  vice  versa,  flows  through  the 
windings  of  the  armature.     This  is  a  matter  that  has  not  hitherto 
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closed-coil  windings,  was  given  by  Herr  R.  M.  Friese  in  the  "  Elek- 
trotechnische  Zeitschrift  "  of  February  15,  1894.  Throughout  the 
series  of  articles  he  assumes  the  sine  values  of  the  distribution  oi 
the  magnetic  flux  around  the  periphery  of  the  armature.  More  re- 
cently Mr.  Steinnietz  has  reconsidered  the  same  problem  in  the 
same  journal  in  articles  which  appeared  on  March  3  and  10,  1898. 
From  these  theoretical  considerations  it  is  easy  to  write  down  not 
only  the  voltages  in  the  steveral  cases,  but  also  to  calculate  the  cor- 
responding relative  values  of  the  working  currents  in  the  armature 
and  m  the  line  wires.  Similar  calculations,  down  to  a  certain  point, 
have  to  be  made  by  every  designer  of  polyphase  motors.  If  we  as- 
sume the  above  values  for  the  voltages,  and  proceed  to  calculate 
the  corresponding  currents  for  an  output  ol  10  k.  w.,  we  find  the 
values  of  the  currents  generated  to  be  3s  follows,  the  circuits  being 


been  considered  in  detail  in  any  publication.  Consider  the  general 
case  of  a  revolving  armature  which  is  at  the  same  time  being 
traversed  by  continuous  currents  to  drive  it  as  motor,  and  by  al- 
ternating currents  which  it  is  putting  forth  as  generator.  It  is  self- 
evident  that  the  currents  which  it  receives  as  motor  must  be  flowing 
in  general  against  e.  m.  f.'s  induced  internally  by  its  rotation,  while 
the  currents  which  it  gives  out  as  generator  must  be  flowing  with 
those  e.  m.  f.'s.  Further,  since  at  every  instant  (under  steady  con- 
ditions of  operation)  the  value  of  the  continuous  current  is  (by 
hypothesis)  unvarying,  whilst  the  instantaneous  value  of  the  alter- 
nating current  is  continually  changing,  it  is  clear  that  at  some  in- 
stants the  motor  current  must  be  in  excess  oi  the  generating  cur- 
rent, whilst  at  other  instants  the  reverse  must  be  the  case.  Whilst 
the  average  speed  of  rotation  remains  uniform  it  is  certain  that  dur- 
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iii«  lacli  [)t-iio(l,  ay  rcvohition,  there  will  at  times  be  a  positive  ac- 
celeration, .111(1  at  utlicr  times  a  iieKative  acceleration.  Further,  it 
is  clear  that  if  there  arc  any  irreversihlc  sources  of  loss  of  cnerny, 
such  as  Iriclioii,  hysteresis,  or  eddy-currents,  the  motor  current 
must,  on  (he  whole,  be  greater  than  would  otherwise  be  requisite, 
the  power  supplied  at  the  motor  side  being  Rrealer  than  the  outinit 
of  power  at  the  generator  side,  the  diflereiice  being  crpial  to  the 
sum  of  the  various  items  of  power  wasted  in  the  machine. 

To  malvc  this  clear,  as  well  as  to  exhibit  the  way  in  which  llie 
circulation  oi  euiniil  in  the  windings  is  cfTected,  it  is  well  to  take 
some  coiu-rete  case.  All  cannot  follow  an  analytical  argument;  and 
therefore,  though  (he  analytical  treatment  has  many  advantages,  I 
have  deliberately  preferred,  for  the  purposes  of  the  present  paper, 
to  avoid  formid.ie  (though  they  have  been  used  in  its  preparation), 
and  instead,  to  exhibit  the  arguments  luimerically  by  taking  specific 
cases  that  are  readily  followed. 

Let  us  consider  a  lo-k.  vv.  biiiolar  ring  armature,  having  at  its 
periphery  96  conductors,  connected  symmetrically  down  to  a  48- 
part  commutator,  running  at  uoo  r.  p.  m.,  or  20  revolutions  p.  s. 
There  will  be  two  turns  of  the  winding  between  each  commutator 
bar  and  the  bar  next  adjacent.  (Or  the  armature  might  be  wound 
as  a  lap-wound  drum,  with  two  conductors  to  constitute  each  ele- 
ment of  the  winding.)  That  it  may  run  as  a  loo-volt  continuous 
current  machine  the  magnetic  flux  through  the  armature  core  must 
be  S.208,333  lines,  or  a  little  over  five  mcgalines.  Fig.  I  will  serve 
to  represent  diagramatically  this  armature  when  receiving  100  am- 
peres at  100  volts,  and  running  as  a  motor.  The  flow  of  current  in 
the  anuature  winding  will,  of  course,  be  50  amperes  in  each  half  of 
the  ring. 

Now,  suppose  a  precisely  similar  armature  to  be  revolving  in  a 
precisely  similar  field,  but  let  its  windings  be  connected  at  two  di- 
ametrically opposite  points  to  two  slip  rings  on  the  axis  (Fig.  2). 
If  driven  by  power  it  will  generate  an  alternating  current.  As  the 
maximum  voltage  between  the  points  that  are  connected  to  the 
slip  rings  will  be  100  volts,  and  the  virtual  volts  (as  measured  by  a 
vollnietcr)  between  the  rings  will  be  "0.7  (=  I0O-^  I.4i4).if  the  power 
applied  in  turning  this  armature  (Fig.  2)  be  to  k.  w.,  and  if  the  cir- 
cuit is  non-inductive,  the  output  in  virtual  amperes  will  be  10,000  H- 
70.7  ^-  141. 4.  If  the  resistance  of  each  of  the  armatures  is  negligi- 
bly small,  and  if  there  arc  no  trictional  or  other  losses,  the  power 
given  out  by  the  armature  which  serves  as  a  motor  will  just  suffice 
to  drive  the  armature  which  serves  as  generator.  Accordingly,  let 
us  suppose  them  both  mounted  upon  the  same  shaft,  as  in  Fig.  3, 
and  placed  so  that  each  lies  in  a  similar  and  equal  bipolar  magnetic 
field.  Wc  have  here  the  well-known  combination  of  a  motor  dyna- 
mo. In  every  actual  case  there  are,  of  course,  losses  (a)  by  fric- 
tion, hysteresis,  and  eddy  currents;  (b)  by  heating  of  the  resistance 
in  the  armatures.  The  former  have  to  be  paid  for  by  an  increase  in 
the  motor  current.  Suppose  them  in  the  present  case  to  amount  to 
4  per  cent  for  each  armature,  then  108  amperes,  instead  of  100.  must 
flow  in  from  the  supply  circui'..  The  heat  losses  manifest  them- 
selves electrically  by  a  fall  of  potential  at  the  terminals  of  the  gen- 
orator,  and  by  a  fall  of  speed  in  the  motor  if  the  primary  voltage  is 
not  raised.  Let  the  primary  voltage  be  supposed  to  be  raised  the 
requisite  small  percentage  to  keep  up  the  sjjeed  and  to  maintain  the 
secondary  voltage  at  70.7  on  the  generator  side;  the  output  of  the 
generator  will  then  be  10  k.  w.,  the  input  at  the  motor  10  k.  w.  plus 
the  number  of  watts  required  to  make  up  all  the  various  items  of 
lost  power.  Though  the  armatures  are  of  equal  resistance,  and  are 
respectively  receiving  and  giving  out  (approximately)  equal 
amounts  of  electric  energy,  the  armature  of  the  alternate  current 
side  (whether  used  as  generator  or  motor)  will  heat  more  than  that 
of  the  continuous  current  side;  for  it  carries  1.414  times  as  large 
a  current,  and  the  ohmic  heat  will  be  proportional  to  the  square  of 
this,  or  twice  that  produced  in  the  continuous  current  armature  by 
the  100  amperes  of  working  current.  In  each  armature  the  heat 
will  be  developed  equally  in  all  the  separate  coils  around  the  ring. 
As  the  armatures  are  alike,  and  as  the  similarly  placed  windings  in 
each  are  passing  through  identical  magnetic  fields,  there  is  no  rea- 
son why  one  winding  should  not  answer  for  both  purposes.  Fig. 
4  shows  the  case  in  which  this  change  has  been  made.  One  arma- 
ture only  is  used;  it  is  connected  at  one  end  to  the  commutator,  at 
the  other  to  the  two  slip  rings,  and  the  machine  now  becomes  a 
simple    rotary  converter.     The    total    hysteresis  and    eddy-current 


losses  will  obviously  be  now  one-half  of  their  former  amount.  The 
total  heating  due  to  resistance  will  be  also  reduced,  because  now  the 
single  winding  has  to  carry  only  the  diflcrcnccs  of  the  two  cur- 
rents— a  point  presently  to  be  considered — and  the  ohmic  losses 
will  be  less.  The  waste  of  power,  in  fact,  is  approxiuLUcly  halved. 
I  low  far  this  economy  of  losses  can  be  carried  depends  on  the 
number  of  phases  oi  the  alternating  current.  But  there  is  another 
consideration  involved — the  question  of  armature  reactions  and 
sparkless  collection  of  current.  In  the  combined  pair  of  machines 
called  a  motor-dynamo  the  brushes  on  the  continuous  current  side 
must  be  set,  exact  as  in  any  continuous  current  machine,  with  a 
lead,  negative  or  positive,  according  as  whether  it  is  operating  as 
motor  or  dynamo.  In  the  rotary  converter  no  lead  in  cither 
sense  need  be  given  to  the  brushes;  for  the  armature  reactions  of 
the  motor  part  being,  in  general,  opposed  by  those  in  the  dynamo 
part,  they  cancel  one  another  to  a  large  extent.  This  property, 
which  is  common  to  all  those  motor-generators  in  which  there  is 
used,  whether  with  one  winding  or  two,  a  common  core  in  a  com- 
mon field,  was  pointed  out  by  the  author  in  1888,  when  giving  the 
theory  of  continuous  current  transformers. 

The  relations  between  speed  and  field  are  peculiar.  In  the  case 
of  those  grouped  machines,  or  motor-dynamos  (Fig.  3)  in  which 
each  armature  revolves  in  its  own  field,  the  conditions  differ  from 
those  of  the  converter  (Fig.  4),  where  there  is  only  one  field.  If 
in  cither  case  the  continuous  current  side  is  the  primary  (i.  c.,  mo- 
tor) side,  the  speed  of  revolution  will  depend  on  the  field  magnet, 
the  weakening  of  which  will  increase  the  speed.  The  frequency  of 
the  secondary  or  alternating  current  will  in  that  case  also  vary. 
But  the  ratio  of  the  primary  and  secondary  voltages  will  be  inde- 
pendent of  speed  if  the  speeds  are  alike,  or  if  only  one  common  field 
is  used.  The  secondary  voltage  cannot  be  varied,  while  the  pri- 
mary voltage  is  kept  constant,  unless  separate  fields  and  separate 
windings  arc  employed,  as  in  Fig.  3. 

If,  on  the  other  hand,  the  alternating  current  side  is  used  as 
primary,  then  the  machine,  whether  motor-dynamo  or  converter, 
runs  as  a  synchronous  motor  with  a  fixed  speed.  In  that  case  the 
voltage  ratio  remains  also  nearly  a  constant,  even  though  the  ex- 
citation of  the  field  is  increased  or  diminished,  owing  to  the  peculiar 
phase  relations  which  take  place,  as  is  known,  in  the  currents  of 
synchronous  motors  when  under-excited  or  over-e.xcitcd.  This 
question,  and  the  expediency  of  exciting  in  series  or  in  shunt  from 
the  continuous  current  side,  or  of  running  without  excitation,  has 
been  discussed  by  E.  J.  Berg,  in  the  "  .American  Electrician,"  for 
February.   1897. 

Returning  to  the  question  how  the  current  in  the  armature  of 
the  converter  gets  through  the  windings,  it  will  be  found  that  a 
simple  means  of  answering  it  is  afforded  by  the  principle  of  the  su- 
perposition of  instantaneous  values  of  currents.  Still  taking  as  a 
concrete  case  the  lo-k.  w.  converter  of  Fig.  3.  we  may  calculate  out 
the  instantaneous  values  of  the  currents  in  its  windings  at  different 
epochs  in  its  period  of  rotation.  If  we  do  this  for  the  motor  cur- 
rents and  for  the  generator  currents  separately,  and  then  super- 
pose them,  we  shall  obtain  a  number  of  instantaneous  values  for  the 
combined  armature  as  converter.  This  has  been  done  in  the  series 
of  drawings  in  Fig.  5.  If  the  continuous  current  acts  as  motor  tak- 
ing 100  amperes,  there  will  be  50  amperes  flowing  in  each  half  of 
the  winding  at  every  instant — qua  motor — in  a  direction  opposing 
the  e.  m.  f.  in  the  winding.  This  is  shown  in  the  first  diagram  in 
the  upper  row  of  Fig.  5.  As  single-phase  generator  the  armature  is 
working,  as  already  described,  with  a  virtual  voltage  of  70.7  volts, 
and  an  output  (supposing  the  power-factor  =  i)  of  141.4  virtual  am- 
peres. The  maximum  current  will  be  141.4  X  1.414  ^  200  amperes: 
and  this  will  be  attained  at  the  instant  when  the  two  conductors 
w-hich  lead  down  the  winding  to  the  slip  rings  are  turned  to  the  po- 
sition of  90°  to  the  axis  joining  the  middles  of  the  pole-faces.  The 
eight  diagrams  which  follow  in  the  top  row  of  Fig.  5  exhibit  the 
successive  values  of  the  currents  flowing  in  the  armature  in  posi- 
tions differing  successively  by  15°.  By  supposing  these  eight  dia- 
grams successively  superposed  upon  the  motor  diagram  which  pre- 
cedes them,  we  obtain  the  eight  diagrams  of  the  lower  row.  which 
exhibit  the  currents  actually  flowing  in  the  different  parts  at  the 
particular  times  when  the  armature  has  the  position  shown. 

Examination  of  these  diagrams  shows  several  interesting  points. 
At  the  instant  when  the  alternating  current  is  reversing,  and  has 
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zero  value  (at  position  o°),  the  armature  is  operating  simply  as  a 
motor  with  50  amperes  in  each  half  of  the  winding,  and  is  being 
accelerated.  At  the  90°  position,  when  the  alternating  current  is 
at  its  maximum  (200  amperes),  the  armature  is  operating  wholly  as 
a  generator,  and  with  an  equal  current  of  50  amperes  in  each  half  of 
the  winding,  and  the  acceleration  is  negative.  The  armature  is  thus 
adding  100  amperes  to  the  100  amperes  coming  in  from  the  pri- 
mary mains.  Nothing  has  here  been  allowed  for  the  extra  power 
needed  to  make  up  for  the  irictional  and  other  losses.  Suppose  that 
an  additional  4  amperes  were  needed  for  this,  making  104  amperes 
as  the  motor  current;  in  position  o'  the  two  downward  currents 
would  be  52  each  instead  of  50,  increasing  the  positive  acceleration; 
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in  position  90°  the  upward  currents  would  be  48  instead  of  50,  de- 
creasing the  negative  acceleration.  The  output  current  at  that  in- 
stant would  still  be  200,  being  made  up  of  104  incoming  plus  96 
generated  in  the  windings. 

On  further  examining  these  diagrams  it  will  be  seen  that  the  cur- 
rents in  the  armature  windings  consist  of  a  set  of  four  currents, 
each  in  position  0°  being  50  amperes.  But  as  the  armature  turns 
these  change.  They  increase  in  the  two  arcs  that  are  shortening 
as  the  points  where  the  slip-ring  connectors  approach  toward  the 


positions  occupied  by  the  commutating  brushes.  But  in  the  two 
other  arcs  that  arc  lengthening,  the  currents  first  de- 
crease to  zero,  then  increase  again  to  50.  Further,  the  in- 
dividual coils  in  different  parts  of  the  ring  winding  have  very 
different  currents  to  carry.  A  coil  that  is  midway  along  the  wind- 
ing between  the  two  connectors  has  to  carry  never  more  than  50 
amperes.  Four  times  in  each  revolution  it  carries  50,  and  four 
times  it  carries  0  amperes,  with  values  intermediate  in  intermediate 
positions.  (This  will  obviously  set  up  four  armature  reactions  in 
each  period.)  But  a  coil  that  is  situated  next  to  cither  of  the  two 
connectors  has  to  carry  a  current  which,  when  it  is  closed  to  the 
brush  position,  rises  to  a  maximum  of  150  amperes,  and  changes 
abruptly  to  50  in  passing  the  brush;  rising  thus  gradually  twice  to 
150,  or  else  rising  twice  abruptly  from  50  to  150,  and  being  zero 
twice  in  one  revolution.  The  necessary  consequence  of  this  is  that 
the  coils  which  are  close  to  the  slip-ring  connectors  are  much  more 
heated  than  those  which  lie  midway  along  the  periphery  beween  the 
connectors.  The  distribution  of  the  heating  is  here  quite  different 
from  that  which  would  obtain  in  either  armature  of  the  motor-dy- 
namo machine  (Fig.  3).  This  unequally  distributed  heating  effect 
is  in  total  somewhat  greater  than  that  in  the  same  armature  if  used 
purely  as  a  continuous  motor  or  generator,  but  is  less  than  the 
total  heating  effect  (if  equal  power)  is  used  purely  as 
single  phase  generator  or  motor;  the  ratios  of  the  heating  being 
as  I  :  1.366  :  2  in  the  three  cases.  Or,  if  we  consider  the  output 
of  an  armature  to  be  limited  by  equal  heating  effects,  the  several 
outputs  which  would  give  eqUal  total  heating  in  the  same  armature 
would  be:  As  continuous  current  generator  or  motor  only,  100  k. 
w. ;  as  single-phase  generator  or  motor  only.  50;  as  single-phase 
converter,  85  k.  w.  Fig.  6  exhibits  this  unequal  heating  effect  in 
the  case  of  a  single-phase  converter.  The  first  line  represents 
graphically  by  the  outline  diagram  the  varying  current  (irrespective 
of  direction)  which  a  coil  midway  between  the  connectors  will  car- 
ry in  one  revolution;  and  the  outline  curve  of  the  darkened  area 
within  it  is  drawn  with  ordinates  squared  so  as  to  be  proportional 
to  the  heating  effect  at  different  instants.  The  total  area  blackened 
represents  the  total  heating  effect  in  that  coil.  The  second  line  rep- 
resents similarly  the  current  and  heating  for  a  coil  30°  farther 
towards  the  connector.  The  third  line  represents  current  and  heat- 
ing for  a  coil  60°  farther;  whilst  the  fourth  line  represents  similarly 
the  current  and  heating  in  a  coil  that  is  next  to  the  connector.  The 
relative  heatings  in  these  four  coils  are  about  in  the  proportions  10, 
21,  50,  86.  The  curves  in  the  fifth  line  depict  the  case  of  one  of  the 
coils  next  to  a  connector  when  there  is,  in  consequence  of  self-in- 
duction in  the  circuit,  a  lag  of  30°  in  the  phase  of  the  current.  The 
result  of  such  phase-difference  is  an  increase  of  heating  for  the 
whole  armature,  but  an  extra  increase  for  those  coils  which  are  near 
the  connectors. 

We  may  now  pause  to  consider  what  differences  will  be  made  in 
the  preceding  considerations  if  the  distribution  of  the  magnetic 
flux  around  the  periphery  of  the  armature  does  not  follow  a.  sine 
law.  It  will  be  noticed  that  when  any  arc  of  the  winding  (and  this 
applies  to  two-phase  and  three-phase  cases)  lying  between  two 
slip-ring  connectors  is  acting  as  generator,  it  produces  its  greatest 
e.  m.  f.  when  its  mid-point  is  passing  the  mid-point  of  any  pole. 
Hence,  if  the  poles  are  narrowed  so  as  to  concentrate  the  field,  even 
though  the  average  e.  m.  f.  for  continuous  current  purposes  remains 
unchanged,  the  root  mean  square  value  of  the  e.  m.  f.  will  be  in- 
creased, and  the  curve  of  induced  e.  m.  f.'s  will  be  more  peaked 
than  a  sine  curve.  If  the  machine  is  being  used  to  convert  continu- 
ous current  into  alternating,  the  effect  will  be  to  raise  the  relative 
alternating  voltage  and  lower  the  relative  alternating  current,  and 
on  a  non-inductive  circuit  the  current  also  will  have  a  more  peaked 
curve.  If  the  machine  is  being  used  to  convert  alternating  into 
continuous  currents  the  converse  result  takes  place,  the  relative 
value  of  the  alternating  voltage  being  lowered.  An  eight-pole  con- 
converter  at  the  Technical  College,  Finsbury,  constructed  in  1891 
by  the  Allgemeine  Elektricitats,  of  Berlin,  has  a  curve  of  induction 
which  is  remarkably  close  to  a  sine  curve,  and  its  relative  voltage 
ready  referred  to,  gives  the  following  tabular  comparison  for  three 
for  continuous  and  three-phase  currents  is  practically  identical  with 
the  theoretical  value.  Herr  Friese,  in  the  article  already  referred  to, 
gives  a  tabular  comparison  (see  Table  V.)  for  three  machines  with 
ring  armatures  constructed  by  Messrs.  Schuckert. 
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M.  ll;in;i|.|H'  Ilc  iiuIiIi^IutI  a  r.iri-fiil  aii.-ilysU  nf  a  Scliiicki-rt  con- 
verter, capable  of  yieliliiiK  allcniatiiiK  ciirrinls  in  one,  two,  three, 
four,  or  six  phases,  and  siiilahle  for  lal)oral()ry  experiments. 

If  the  machine  is  beiiiK  iiscil  to  coiuert  a  single-phase  current 
into  a  continuous  one,  the  form  of  the  impressed  voUane  curve,  and 
the  distrihutirm  of  the  Mux  annmd  the  periphery,  are  of  even 
greater  importance.  The  current  delivered,  though  certainly  con- 
tinuous, will  not  he  uniform,  Inil  will  have  a  |)eriodic  fluctuation 
sui)erimposed  uixin  it  by  deparlinvs  from  the  sine  law.  Armature 
reactions  will,  as  we  have  seen  above,  iin|)osi.-  Ilucluations  of  a  fre- 

TABLE  V. 


Nature  of  sorvico. 


Continuous  current 

Sin^lo-pliHde 

Three  phase  

Two-phoae 

Four-phaso    

Six-phase   


VollafjoH  ae  measured  , 

Machine      Machine      Machine 
No.  1.  No,  2.  No.  3. 


100 
7 10 
61-3 
71  0 
4!) -8 
35-0 


100 
71'8 
62  0 
71-8 
507 
36-8 


100 
61  8 


Voltage 
caloulatod. 


(100) 
70-7 
61-2 
70-7 
50  0 
3S-4 


quency  double  that  of  the  primary  current.  Indeed,  in  any  case  the 
single-phase  converter  is  a  less  satisfactory  apparatus  from  several 
points  of  view  than  the  two-phase  or  the  three-phase  converter.  It 
has  more  considerable  variations  of  armature  reaction,  a  greater 
and  more  imequal  heating,  and  requires  a  more  accurate  setting  of 
the  commutator  brushes  than  the  polyphase  converters.  Moreover, 
it  is  not  self-starting  from  the  alternate  current  side.  Notwith- 
standing these  disadvantages,  single-phase  converters  are  in  satis- 
factory use — for  example,  several  constructed  by  the  Elektrizitats- 
Aktiengesellschaft  (Schuckert  &  Co.)  are  in  operation  on  the  city 
circuit  at  Cologne. 

A  singlc-pha.se  converter  when  standing  still  can  act  partly  as  a 
mere  stationary  transformer.  When  running  at  a  certain  speed  in 
a  field  with  a  given  number  of  poles  it  will  act  as  a  converter,  con- 
verting into  continuous  current  those  currents  only  which  come  to 
it  with  a  frequency  correspcmding  to  the  frequency  of  the  move- 
ment of  revolving  conductors  past  the  poles.  Any  alternating  cur- 
rents or  components  of  alternating  current  of  any  other  frequency 
that  may  be  superposed  can  atTect  the  continuous-current  output 
at  the  other  side  by  producing  superposed  fluctuations. 

Passing  on  then  to  the  case  of  the  two-phase  converter,  we  may 
at  once  apply  the  same  principle  of  superposition  of  instantaneous 
currents  to  study  the  flow  of  current  through  the  windings.  Fig.  7, 
which  gives  the  corresponding  series  of  diagrams,  requires  no 
further  explanation.  The  generator  action  during  one-eighth  of  a 
revolution  is  illustrated  by  the  four  figures  on  the  right  of  the  up- 
per line.  The  superposed  action  is  exhibited  in  the  lower  line.  In- 
ductive reactions  and  energy  losses  are.  as  before,  supposed  to  be 
absent.  In  position  0°  the  converter  is  acting  neither  as  motor  nor 
as  generator,  the  current  at  that  instant  simply  running  through 
from  the  commutator  to  the  slip-rings.  In  the  position  15°  it  is  ob- 
served that  the  currents  in  the  armature  windings  consist  of  six 
sets.  Two  short  portions  are  carrying  a  motor  current  of  85.35  am- 
peres each;  two  others  of  somewhat  longer  arc  are  carrying  a  mo- 
tor current  of  14.65  amperes;  whilst  two  quadrantal  parts  are  deliv- 
ering generator  currents  of  11.24  amperes.  On  the  whole,  in  this 
position  the  armature  is  acting  as  motor,  increasing  the  accelera- 
tion. In  the  next  position,  at  30°  the  motor  action  has  decreased. 
In  the  position  at  45°  the  action  is  chiefly  generator,  the  current  in 
that  part  of  the  field  which  is  strongest  being  at  its  maximum  and 
flowing  with  the  c.  m.  f.  It  will  again  be  noted  that  the  currents 
in  those  coils  of  the  armature  which  lie  close  to  any  of  the  four 
connectors  will  be  more  heated  than  those  midway  along  the  inter- 
vening quadrants;  the  maximum  current  for  the  former  being  100, 
for  the  latter  50.  The  inequality  of  the  heating  is  much  less,  how- 
ever, than  in  the  single-phase  armature.  Also  armature  reactions 
are  more  nearly  balanced  throughout,  and  there  is  much  less  ten- 
dency to  impart  a  periodic  fluctuation  to  the  continuous  current. 
Such  machines  will  be  self-startin.g.  and  will  give  little  trouble  from 
sparking  at  the  commutator. 

Fig.  8  exhibits  the  flow-  of  currents  in  the  armature  of  a  three- 
phase  converter.  Comparison  of  the  successive  positions  will 
bring  out  several  points.    The  current  in  any  one  of  the  three  lines 


is  at  its  maximum  (on  a  non-inductive  circuit,  when  generator;  or 
when,  a.s  motor,  the  field  has  normal  excitation)  when  the  con- 
nector for  that  line  is  just  passing  a  commutator  brush;  and  its 
rn.iximum  is  I  1-3  limes  the  continuous  current.  In  certain  posi- 
tions of  symmetry — for  example,  in  position  30° — the  motor  and 
generator  actions  resulting  from  the  flow  are  bilaterally  similar.  In 
other  positions — lor  example,  in  position  o" — one  side  (the  left 
here)  is  acting  wholly  as  motor,  the  other  side  partly  as  generator 
and  partly  as  motor.  A  coil  which  lies  midway  between  two  con- 
necter ends  will  carry  a  current  that  has  a  maximum  of  27  in  one 
part  of  its  revolution,  and  another  maximum  of  50  in  another  part 
of  its  revolution;  there  being  two  of  each  of  these  maxima  in  one 
revolution.  A  coil  situated  close  to  a  connector  has  133.3  as  its 
maximum  twice  in  each  revolution,  with  an  abrupt  change  to  or 
from  16.66  just  as  it  passes  the  brush.  The  inequality  of  heating  o( 
coils  is  less  in  a  three-phase  converter  than  in  a  single-phase,  but  it 
is  greater  than  in  a  two-phase  converter.  The  inequality  of  heating 
in  the  case  of  two-phase  converters  has  recently  been  examined  an- 
alytically by  Messrs.  Woodbridge  and  Child  in  recent  numbers  of 
the  "  Klectrical  World"  (January  i  and  February  12,  ilVjH).  Their 
paper,  which  is  one  of  great  skill,  concludes  with  the  interesting 
deducti(m  that,  assuming  a  power  factor  of  unity,  if  such  a  con- 
verter is  driven  mechanically  so  as  to  be  generating  both  a  continu- 
ous and  a  two-phase  current  at  the  same  time,  the  heating  of  the 
armature  will  be  less  than  would  be  the  case  if  with  same  output  it 
were  used  as  either  a  continuous-current  generator  alone  or  a  two- 
phase  generator  alone. 

.•\mongst  Continenal  firms  Messrs.  Alioth,  of  Basle,  have  been 
proniiiienl  in  the  application  of  rotary  converters,  which  they 
designate  as  "  commutatrices."  R.  B.  Hitter,  one  of  their  engi- 
neers, has  kindly  furnished  many  particulars  of  these  machines  and 
of  their  application.  Articles  by  him  on  this  subject  have  appeared 
in  ■'  L'Industrie  Electrique  "  for  i8g6.  He  points  out  that  in  the 
application  of  these  machines  to  charge  accumulators  from  an  al- 
ternating current  supply,  means  are  necessary  for  changing  the 
voltage  as  between  charge  and  discharge.  There  are  several  ways 
of  meeting  this  need — by  the  use  of  choking  coils,  or  of  auto-trans- 
formers of  variable  ratio  in  the  alternating  side  of  the  circuit,  or 
by  throwing  in  or  out  of  circuit  of  a  supplementary  armature.  The 
solution  preferred  by  M.  Ritter  is  the  latter,  a  small  auxiliary  con- 
tinuous current  machine  in  series  with  the  continuous  current  side 
being  cither  mounted  on  the  same  shaft  or  driven  by  a  pulley  from 
it.  The  desired  variations  of  voltage  can  be  obtained  by  varying 
the  excitation  of  the  separate  field  magnet  provided  for  this  auxil- 
iary machine. 

A  large  loo-k.  w.  two-phase  converter,  constructed  by  Messrs. 
Alioth  for  Geneva,  is  described  in  the  "  Electrician  "  of  January  8, 
1897,  with  sectional  drawings.  This  is  a  14-pole  ring  armature  ma- 
chine, having  an  armature  i  meter  in  diameter.running  at  385  r.p.  m. 
.\s  it  is  designed  to  supply  continuous  currents  toa  three-wire  distri- 
bution, it  is  wound  with  two  independent  converter  windings,  each 
capable  of  supplying  450  amperes  at  no  volts:  and  is  furnished 
with  four  slip-rings,  and  with  a  commutator  at  each  end.  It  has  an 
efficiency  of  90  per  cent. 

The  problem  of  changing  into  convenient  simple  ratios  the  awk- 
w-ard  percentage  numbers  which  subsist  between  the  voltages  at 
the  two  sides  of  a  converter  has  engaged  the  attention  of  several 
engineers.  Mr.  Heldt  has  described  an  ingenious  method  of  ob- 
taining any  desired  ratio  by  the  device  of  including  on  the  alternat- 
ing current  side  additional  windings  between  the  slip-rings  and  the 
points  where  these  rings  are  connected  up  to  the  armature  winding 
proper.  Fig.  9  illustrates  the  case  of  a  single-phase  converter. 
Here  auxiliary  windings  (in  two  parallel  circuits)  are  joined  in  so 
as  to  bring  up  the  70.7  volts  on  the  alternating  side  to  lOO  volts,  so 
as  to  make  the  voltages  ahkc  at  both  sides  of  the  machine.  To  adapt 
this  suggestion  to  the  case  of  a  three-phase  converter,  three  sets  of 
auxiliary  windings  must  be  intercalated  between  the  three  slip  rings 
and  the  points  of  connection  to  the  ring  winding;  these  auxiliary 
windings  being  chosen,  as  to  number  and  position,  so  as  to  add  the 
desired  supplementary  voltage.  It  will  be  seen  that  this  is  equivalent 
to  using  a  mixed  star  and  delta  winding:  the  delta  part  being  that 
which  alone  constitutes  the  true  converter  winding.  It  is  uniformly 
distributed  around  the  core,  and  is  symmetrically  connected  to  the 
commutator. 

(To  be  continued.) 
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This  department  is  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


In  the  Review  for  October  last  was  a  brief  description  of  the 
chimney  of  the  Omaha  &  Grant  Smelter,  at  Denver,  Col.,  the  high- 
est chimney  in  America.  This  chimney  is  352  ft.  7  in.  from  the 
stone  table  at  the  ground  to  the  cap  at  the  top;  it  is  33  ft.  square  at 
the  base,  with  a  i6-ft.  flue.  This  chimney  must  now  take  second 
place,  yielding  the  first  to  the  stack  of  the  power  house  of  the  Met- 
ropolitan Street  Railway  Company  of  New  York. 

The  Metropolitan  chimney  has  recently  been  completed  and  is  353 
ft.  high.  At  the  base  it  is  55  ft.  square;  80  ft.  from  the  ground  it  is 
38  ft.  10  in.  in  diameter  and  at  the  base  of  the  neck  26  ft.  10  in.  The 
flue  is  of  the  uniform  diameter  of  22  ft.  The  cap  is  of  cast  iron  in 
40  segments.  On  the  outer  edge  of  the  cap  are  erected  10  lighting 
rods  which  arc  connected  with  two  rods  carried  down  the  north 
and  south  sides  of  the  chimney. 

There  were  3,400,000  brick  used  in  the  construction.  The  esti- 
mated weight  is  8,540  tons.  The  foundations  rest  on  1,300  wooden 
piles  driven  to  an  average  depth  of  37  ft. 

*  * 
* 

In  discussing  mechanical  draft  and  its  advantages  an  engineer 

recently  made  the  following  estimates  as  to  what  might  be  saved  in 

a  plant  that  with  chimney  draft  would  require  1,600  nominal  boiler 

horse-power: 

By  omission  of  chimney  and  damper  regulation $5,800 

By  reducing  the  boilers  necessary  from  8  to  7 4,125 

By  saving  in  space  occupied  by  chimney 990 

By  saving  in  space  occupied  by  boiler  omitted 960 

Total    $11,875 

This  would  make  a  reduction  in  the  fixed  charges  of  $831  or  $890 
per  annum,  according  as  the  aggregate  of  interest,  taxes  and  insur- 
ance is  taken  at  7  or  7J4  per  cent  per  annum. 

Doubtless  there  are  many  plants  so  situated  that  this  estimate  of 
the  saving  effected  by  induced  draft  would  be  considered  high.  If 
the  cost  of  land  is  low,  $1,950  is  too  much  to  credit  to  the  space  that 
would  be  occupied  by  an  extra  boiler  and  a  chimney.  And  for  var- 
ious reasons  it  might  not  be  desirable  to  reduce  the  number  of  boil- 
ers, which  reduces  the  estimated  saving  of  the  induced  draft  to  the 
first  item  only,  $5,800.  This  is  $406  per  annum  at  7  per  cent  and 
$435  at  7J^  per  cent. 

The  Cincinnati  Street  Railway  Company  has  recently  made  some 
important  changes  in  its  Depot  street  power  station,  and  one  of 
them  has  been  the  substitution  of  natural  for  induced  draft,  as  it 
was  found  that  the  coal  required  to  drive  the  fan  engines  for  the  lat- 
ter system  would  pay  for  the  chimney  in  a  short  time.  The  new 
stack  is  of  steel,  175  ft.  high,  with  a  12-ft.  flue. 

The  company  has  installed  a  new  26  and  42  by  42-in.  Mcintosh  & 
Seymour  non-condensing  engine,  which  is  directly  connected  to  an 
850-k.  w.,  :2-pole  G.  E.  generator.  The  engine  is  similar  to  one 
which  has  been  in  service  several  years  driving  an  8oo-k.  w.  gener- 
ator. 

*  * 
* 

INGENIOUS  PATCH  FOR  A  LEAKY  TUBE. 


Charles  J.  Mason  of  Brooklyn,  N.  Y.,  described  in  a  recent  num- 
ber of  "  Home  Study  "  the  method  employed  by  him  to  make  tight 
a  leaky  boiler  tube.  The  boiler  was  rated  at  250  h.  p.  and  carried 
a  working  pressure  of  about  90  tbs.  per  sq.  in.  The  leak  was  at 
the  back  end  in  a  tube  in  the  fifth  row  from  the  bottom,  marked 
A  in  Fig.  I.  The  tube  was  4  in.  in  diameter,  and  the  leak  proved  to 
be  due  to  a  hole  about  as  large  as  a  needle  point  near  the  sectional 
box  in  which  the  tube  ends  were  expanded.    As  it  was  not  wished 


to  condemn  the  tube  for  this  small  leak,  a  section  6  in.  long  was  cut 
from  an  old  tube  and  split  in  two  lengthwise.  The  two  pieces  were 
bent  slightly  to  conform  to  the  curvature  of  the  inside  of  the  tubs 
and  the  edges  filed  to  a  taper  of  y^  in.  to  the  foot.  After  smearing 
the  tube  with  a  thick  paste  made  of  red  lead  and  boiled  linseed  oil. 


Fig.  2. 


Fig.  I.  Fig.  3. 

the  lower  tapered  piece  was  put  in  place  and  the  upper  one  driven 
luime  with  a  hand  hammer.  The  boiler  proved  tight  when  tested 
under  150  lbs.  hydraulic  pressure  and  has  remained  tight  ever  since. 

* 
SOME  COOLING  TOWER  DATA. 


At  the  last  meeting  of  the  American  Society  of  Mechanical  En- 
gineers, J.  H.  Vail  presented  a  paper  in  which  he  described  a  cool- 
ing tower  and  condenser  installation  made  under  his  direction.  The 
power  plant  was  an  electric  light  station  equipped  with  27  boilers, 
48  in.  in  diameter,  20  ft.  long,  with  22  5-in.  tubes.  These  boilers 
were  set  in  pairs  to  furnaces  having  grates  8  ft.  6  in.  by  5  ft.;  the 
odd  boiler  was  set  to  a  single  furnace.  The  engine  capacity  and  the 
station  load  already  taxed  the  boilers  to  the  limit  of  their  capacity. 
The  author  made  tests  which  showed  the  boilers  to  be  each  able  to 
make  4,281  tbs.  of  steam  per  hour  from  a  feed  water  temperature 
of  206.5°  F.  and  at  a  steam  pressure  of  97.4  tbs. 

After  making  tests  it  was  recommended  that  one  i8j^  by  30  in. 
Buckeye  simple  engine  be  transformed  into  a  1454  and  25  by  30  in. 
tandem  compound  condensing  engine;  that  an  additional  7S0-h.  p. 
tandem  compound  condensing  engine  be  installed;  that  a  cooling 
tower  and  the  necessary  condensing  apparatus  be  installed,  and 
that  no  change  be  made  in  the  boilers  save  to  raise  the  working 
pressure. 

After  investigation  the  Barnard  type  of  cooling  tower  was  se- 
lected as  desirable  to  best  meet  the  conditions  existing  at  this  plant, 
which  were,  minimum  floor  space  and  minimum  weight,  and  a  con- 
siderable elevation  above  floor  level  of  engine  room. 

The  cooling  tower  is  of  the  twin  type,  having  two  chambers, 
with  a  pair  of  fans  supplying  a  strong  draft  of  air  to  each  chamber. 
The  interior  dimensions  are  12  ft.  3  in.  by  18  ft.  by  29  ft.  6  in.  high. 
The  shell  of  the  tower  is  of  steel,  3-16  and  %  in.  plates,  reinforced 
with  angle  and  channel  irons. 

The  hot  water  from  the  condenser  discharge  is  delivered  through 
a  lo-in.  wrought-iron  pipe,  extending  the  whole  length  of  each 
chamber,  slotted  on  top  and  perforated  at  the  bottom,  giving  equal 
distribution  to  a  series  of  96  distributing  pipes  extending  across  the 
tower,  each  pipe  being  slotted  and  perforated,  thus  insuring  a  very 
uniform  distribution  of  water. 

Means  are  provided  for  cleaning  these  pipes,  which  is  found  nec- 
essary in  cold  weather,  when  the  cylinder  oil   from  the  exhaust 
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Cf)ST   OK    I'OWlvK    1'<JI<    lU.lvCTKIC    KAII.WAYS. 
Output  Measured  by  Wattmeter  in  Bach  Cam-. 
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S,-|,t. 

MmmHiIv 

Kilowatt- 
Hours. 

Cost  of  Electrical  Output  per 
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Kilowatt- 

Gain. 
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Oil  per 

10,<X)0 
k.  w.  h. 

(JalM. 

Lubric't- 

inx  Oil 
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10.000 

k.  w.  h. 

1.22 
2.66 
4.3 

1.8 

I.,b». 

Water 
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Lb. 

Coal. 

9.40 
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Fuel 
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Price  of 
Kuel 
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SupplieH, 

Oil, 
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pairs. 

Total. 
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1 
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..W7 
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..394 
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.224 
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.066 
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.029 
.009 
.007 
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.018 
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.054 
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.029 
.074 

.029 

.554 
.852 
.710 

AW 

.703 
.974 

.486* 
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4.4 
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2.87 

2.10 

2.13 
2.16 

1.70 
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3 

4 
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5.0 

.. 
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H 

" 

9 
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Cily,  Mo. 

1.52 

3.21 

1.24 

Bituminous 
slack. 

♦Miscellaneous,  .005. 


steani  is  liable  to  clog  the  pipes  and  interfere  with  uniform  and  free 
(lislril)Ution  of  tlic  water. 

The  hot  water  falls  from  the  distributing  pipes  over  42  galvanized 
wire  mats,  made  of  No.  19  steel  wire,  woven  to  No.  5  mesh.  Each 
mat  is  12  ft.  by  15  ft.  6  in.,  afTording  a  total  of  8,064  sq.  ft.  of  cool- 
ing surface.  Each  mat  is  suspended  by  galvanized  iron  hooks  and 
is  easily  removed  for  cleaning  or  repairs.  In  actual  service  it  is 
found  that  the  water  is  uniformly  distributed. 

The  circulntion  of  air  is  furnished  by  two  pairs  of  8-ft.  diameter 
fans,  each  pair  of  fans  being  mounted  right  and  left  on  a  2  15-16-in. 
shaft,  and  the  four  fans  being  capable  of  delivering  360,000  cu.  ft. 
of  air  per  minute  when  driven  at  a  speed  of  150  r.  p.  m.  The  air 
entering  the  tower  chambers  at  the  lower  section  is  deflected  verti- 
cally from  each  fan,  thus  avoiding  cross  currents,  and  afTording  a 
•uniform  blast  through  and  between  the  mats. 

The  rated  capacity  of  each  section  of  this  cooling  tower  is  to 
cool  the  circulating  water  needed  to  condense  12,500  lbs.  of  exhaust 
steam,  from  an  initial  temperature  of  132°  F.  to  80°  F.  when  the 
atmospheric  temperature  docs  not  exceed  75°  F.,  nor  the  humidity 
85  per  cent. 

The  circulating  water  is  handled  by  a  Blake  vertical  twin  air 
pump  and  jet  condenser. 

In  an  equipment  of  this  kind  it  is  important  to  have  facilities  for 
driving  the  fans  at  variable  speeds;  this  requisite  flexibility  has  been 
obtained  by  using  a  small  vertical  engine  without  a  governor  direct 
connected  to  the  shaft  of  each  pair  of  fans. 

From  the  log  book  the  following  data  as  to  the  performance 
of  the  tower  were  given: 


Time 

Tempcrutiire  ntmosphere , 

*'             condenser  di-sclmrge    fo 
coi'lincj  tower 

Ttnipi-raturo    condenser    .suction    re- 
turned from  tou't'r  to  t)inl<  

Degret'.'^of  lieat  cxtrjictedlbrouijli  tower 

Spved  of  fans  at  tower,  K.  P.  M 

\  acuum  at  condenser 

Strokes  of  condenser  pump 

Lbs.  boiler  pressure 

Temperature  txtiler  feed 


Juil.  .11. 

Feb. 

J  unci-). 
8  P  M. 

July. 
8  pm. 

Aug.  26. 

0    P  M. 

8  r.M. 

8  P  .M 

ao' 

3G' 

78" 

Dtt' 

85' 

no' 

UO' 

K0° 

130' 

118' 

«.-)' 

S4° 

84" 

SS" 

88' 

4.'i° 

•.Hi" 

3ir 

37° 

3'i' 

36 

0 

145 

US 

150 

25  * 

■:6 

•J5 

m 

•>o< 

SO 

30 

37 

44 

4H 

no 

liO 

l-'l) 

1-20 

120 

■ni' 

ivr 

210- 

•.in" 

213' 

5.35 
59' 

129' 

92° 
37' 
148 
25 
•^8 
U« 
213' 


The  Buckeye  engine  uhen  converted  showed  the  following  out- 
put: 

Revolutions,  137;  steam  pressure,  113  lbs.;  mean  effective  pres- 
sure, 50.16  lbs.:  vacuum  per  gage,  26  in.;  h.  p.  developed  in  high 
pressure  cylinder,  163.42:  h.  p.  developed  in  low-pressure  cylinder, 
168.48 — total,  331.9  h.  p.,  and  of  this  90.52  h.  p.  was  below  atmos- 
pheric line.  The  work  was  divided  almost  equally  between  the 
high-pressure  and  low-pressure  cylinders;  all  cards  showed  similar 
results. 

The  usual  work  required  from  the  cooling  tower  and  condenser 
varies  from  7  to  17  hours  per  day.    A  notable  record  was  made  on 


.August  2,  1898,  when  the  run  was  from  7  a.  m.  till  12  midnight,  and 
from  the  daily  records,  the  following  data  are  extracted: 

Maxi-        Mini- 
mum,       mum. 

Temperature     atmosphere    103^  83^ 

Temperature,   condenser   discharge   to   tower. ..  .128°  106" 

Temperature,  condenser  suction   98°  91° 

Degrees  of  heat  extracted,  through  tower  32'  21° 

Speed  of  fans.  r.  p.  m 160  140 

Vacuum  at  condenser   26  20 

Strokes  of  condenser  pump   50  38 

I'ounds  boiler  pressure  121  100 

Temperature,  boiler  feed   212°  200° 

Mngine,  h.  p.  developed   900  400 

A  continuous  heavy  load  was  carried  during  the  entire  17  hours' 
run.    This  was  not  a  test  record,  but  simply  daily  service. 

Indicator  diagrams,  November  5,  1898,  from  the  20  and  36x42 
tandem  compound  condensing  Corliss  engine,  gave  the  following: 

Engine  revolutions   120  p.  m. 

Steam   pressure    112  lbs. 

Vacuum  at  condenser   25  in. 

Work  done  in  high-pressure  cylinder 311.8  h.  p. 

And  in  low-pressure  cylinder   31.5  h.  p. 

643.3  h.  p. 
Work  done  in  low-pressure  cylinder  below  at- 
mospheric  line    185. 1  h.  p. 

Simultaneously  with  the  engine,  the  pump  and  fan  engines  were 
indicated.    The  cards  showed: 

Work  done  by  the  pump  '3-75  h.  p. 

Work  done  by  the  fan  engines  13.5    h.  p. 

Total  external  work   27.25  h.p. 

uliich  if  deducted  from  the  work  done  below  atmospheric  line  in 
low-pressure  cylinder  185.1  h.  p.  leaves  a  net  gain  of  157.85  h.  p. 
from  the  use  of  the  condenser  .and  cooling  tower. 

It  will  be  noticed  from  the  previous  data  that  the  feed  water 
shows  a  temperature  above  200°  F.  There  are  two  feed-water  heat- 
ers in  connection  with  the  condensing  plant.  First,  an  intermediate 
tubular  heater  in  the  line  of  exhaust  between  low-pressure  cylinders 
and  condenser.  Second,  an  au.xiliary  feed-water  heater  was  also  at- 
tached, receiving  the  exhaust  from  the  condenser  and  boiler  feed 
pumps,  and  any  other  au.xiliaries. 

The  feed  water  is  first  heated  in  a  tank  that  receives  the  exhaust 
from  the  general  line  of  high-pressure  engines.  The  feed  water 
then  passes  through  the  intermediate  heater,  and  thence  through 
the  auxiliary  heater,  and  reaches  the  boiler  at  a  temperature  of  up- 
wards 200°  F. 

The  condensing  plant  has  increased  the  station  capacity  about 
1. 000  h.  p.  with  the  aid  of  a  condensing  system,  using  the  same 
water  in  continuous  circulation,  while  the  boiler  plant,  previously 
stated  to  be  fully  loaded,  supplies  steam  for  this  additional  work 
with  boilers  to  spare. 
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SCHLICHT  PROCESS  OF  COMBUSTION. 


In  a  paper  recently  read  before  the  Franklin  Institute,  Paul  J. 
Scliliclit  described  the  method  which  he  has  invented  for  supplying 
air  to  furnaces  by  drawing  it  down  the  chimney.  A  brief  mention 
of  the  advantages  claimed  for  this  process  was  made  in  the  Rkview 
for  April,  1898,  page  222.  Mr.  Schlicht  said  in  part:  "The  inven- 
tion is  based  upon  the  fact,  which  I  have  discovered,  that  if  a  cur- 
rent of  air  is  properly  introduced  into  a  chimney  or  flue  through 
which  hot  products  of  combustion  are  ccsaping,  the  air  current  will 
flow  in  a  direction  contrary  thereto,  and,  becoming  heated  in  its 
contact  therewith,  will  reach  the  sphere  of  combustion  in  a  condi- 
tion highly  favorable  to  the  union  of  its  oxygen  with  all  the  com- 
bustible elements  of  the  fuel. 

"  In  stoves,  house  furnaces  and  other  slow  combustion  apparatus, 
all  of  the  air  for  combustion  is  supplied  on  the  top  of  the  bed  of 
fuel.  In  industrial  furnaces  the  desired  rate  of  combustion  deter- 
mines the  quantity  of  air  to  be  admitted  below  the  bed  of  fuel  in  ad- 
dition to  air  supply  on  top. 

"  In  some  instances  the  best  results  are  obtained  by  closing,  or 
nearly  closing,  the  ash  pit  door.  In  other  instances,  when  a  high 
rate  of  combustion  is  necessary,  the  resistance  offered  by  the  bed  of 
fuel  and  the  air  pressure  downward  through  the  chimney  or  flue  so 
reduces  the  air  pressure  ordinarily  exerted  through  the  open  ash  pit 
doors  that  no  appreciably  large  air  supply  is  furnished  upward 
through  the  bed  of  fuel,  but  it  is  given  a  double  air  supply  most  fa- 
vorable to  high  elTicicncies. 


rative  tests  of  two  weeks'  duration  were  confirmed  by  months  of 
subsequent  use  of  the  system. 

"  In  industrial  furnaces,  where  the  draft  has  been  insufficient  to 
economically  burn  the  smaller  sizes  of  anthracite  coals,  I  have  real- 
ized large  gains  with  my  process  in  the  burning  of  these  cheaper 
fuels,  burning  them  either  alone  or  mi.xed  with  soft  coal.  I  am 
well  aware  that  with  high  chimneys  and  forced  draft  this  can  be 
done  successfully,  but  I  maintain  that  it  can,  in  most  cases,  be  done 
on  a  smaller  investment  and  with  a  less  deterioration  of  the  boiler- 
plant  and  greater  economy  by  my  system.  Another  great  source  of 
gain  that  has  been  realized  with  my  process  of  combustion  is  the 
less  frequent  cleaning  of  boiler-furnace  fires.  At  one  large  plant 
which  had  been  run  with  the  closest  regard  to  economy,  the  ser- 
vices of  two  men  were  easily  dispensed  with. 

"  One  of  the  boiler-plants  of  the  Barber  Asphalt  Paving  Com- 
pany, of  Long  Island  City  (See  Fig.  i)  typifies  the  conditions 
most  favorable  to  the  application  of  my  invention  at  the  top  of  the 
chimney  of  industrial  boiler  furnaces.  Here  the  combustion  pro- 
ducts enter  the  chimney  immediately  after  leaving  the  sphere  of 
useful  work,  and  its  height  and  diameter  are  properly  proportioned 
to  the  grate  surface  and  to  the  quantity  of  coal  burned  per  sq.  ft. 
of  grate.  If  there  were  a  separate  chimney  to  each  furnace,  the  re- 
sults would  be  even  more  favorable,  as  the  current  of  the  combus- 
tion products  from  one  boiler  interferes  somewhat  with  the  current 
of  combustion  products  from  the  other.  If  a  less  quantity  of  coal 
be  burned  per  sq.  ft.  of  grate  in  one  furnace  than  in  the  other,  the 
quantity  of  air  flowing  into  the  combustion  chamber  will  be  pro- 
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"  In  the  ordinary  process,  combustion  is  most  active  over  the 
grate  bars,  but  its  uniformity  is  constantly  interfered  with  by  the 
varying  thickness  of  the  bed  of  fuel  and  the  gradual  accumulation 
of  ashes.  In  stoves  and  house-furnaces  the  losses  from  the  escape 
of  carbon-monoxide  and  other  combustible  gases  up  the  chimney, 
in  very  large  quantities,  is  the  result  of  feeding  the  air  for  combus- 
tion upward  under  the  grate  bars,  and  through  the  bed  of  fuel.  In 
industrial  furnaces  this  upward  draft  generally  results  in  the  feeding 
of  an  excessive  air  supply,  the  losses  due  to  which  are  known  to 
those  who  have  made  a  special  study  of  the  subject,  and  are  now 
beginning  to  receive  the  attention  they  deserve  by  engineers  gen- 
erally. I  will  not  refer  to  the  breaking  up  of  carbon-dio.xide,  about 
which  much  might  be  said. 

"  I  believe  that  the  most  common  sources  of  waste  in  industrial 
furnaces  when  the  fuel  is  high  in  fixed  carbon,  are  those  due  to  ex- 
cessive air  supply  and  to  the  non-transmission  of  a  portion  of  the 
heat  of  the  gases  through  the  boiler  plates,  the  rate  of  flow  of  the 
gases  being  more  rapid  than  the  rate  of  transmission  through  such 
plates.  I  effectually  prevent  such  wastes  in  plants  favorable  to  the 
proper  application  of  my  invention,  besides  bringing  back  waste 
heat  to  the  combustion  chamber.  When  the  fuel  is  high  in  volatile 
matter,  the  additional  gains  by  my  system  are  very  large.  I  have 
realized  gains  as  high  as  40  per  cent  in  well-designed  plants  burn- 
ing such  fuels.    This  latter  gain  was  made  at  a  plant  where  evapo- 


portionate  to  the  combustion  taking  place  therein.  For  example,  if 
twice  the  amount  of  coal  is  being  burned  in  one  furnace  than,  in 
the  other,  approximately  twice  the  quantity  of  air  will  automatically 
flow  to  the  combustion  chamber  of  that  furnace. 

"  These  two  boilers  are  return  tubular.  For  a  part  of  the  day  the 
plant  is  run  below  and  for  the  other  portion,  far  beyond  its  rated 
capacity.  It  is  while  burning  the  largest  amount  of  coal  per  sq.  ft. 
of  grate  surface  that  the  largest  economy  is  effected.  Evaporative 
tests  with  these  boilers  show  the  following  results  with  "  Sonman  " 
bituminous  coal: 

Without  With 

Schlicht  Schlicht 

Process.  Process. 

Pounds  water  from  and  at  212° 

per    pound    10.79        12.96  and  12.68 

Horse-power   developed    i66  188  and  172 

"  A  test  made  to  determine  the  efficiency  of  process  with  reference 
to  time  required  to  melt  250,000  lbs.  of  crude  asphalt  showed:  with- 
out Schlicht  process,  20  hours:  with  Schlicht  process,  17  hours,  and 
requiring  a  consumption  of  8J4  per  cent  less  coal.  The  amount  of 
work  done  at  this  plant  was  greatly  in  excess  of  that  done  in  pre- 
vious evaporative  tests.  There  are  also  Babcock  &  Wilcox's  boilers 
at  this  plant,  the  equipment  of  which  is  at  top  of  chimney. 

"  Evaporative  tests  were  made  at  a  brewery  where  this  process 
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is  in  use,  and  showed  v.'iriations  willi  the  rate  of  combustion.  My 
compensation  for  the  application  of  the  process  was  determined  by 
the  lower  cost  for  coal  of  each  barrel  of  beer.  From  returns  made 
by  the  brewing  company,  the  cost  of  coal  per  barrel  of  beer  up  to 
June  I,  iSyK,  for  the  previous  year  was  $0.0695,  while  previous  to 
installation  of  ihe  invention  the  cost  of  coal  per  Itarrel  of  beer  was 
$0.0855.  This  <lilTerenee  represents  a  saviuf.;  of  $0,016  per  barrel  of 
beer.  In  these  calculations  the  price  ot  coal  was  made  the  same  for 
both  years,  although  the  market  price  was  less  for  the  last  year. 

"  Alxmt  this  time  the  German  I'alent  OlTice,  doubting  the  state- 
nmil  in  my  application  for  a  patent  that  I  could  cause  air  to  flow 
down  a  chimney  in  contact  with  products  of  combustion  escaping 


STREET  RAILWAYS  IN  ATCHISON,   KANSAS. 


The  Atchison  Railway,  Light  &  Power  Company  furnishes  gas 
and  electricity  for  lighting,  transportation  and  power  purposes  in 
that  city.  In  addition  the  company  will  put  in  a  steam  heating 
plant  this  coming  year  to  utilize  the  exhaust  steam.  The  corpora- 
tion is  a  progressive  one  and  lets  no  opportunity  slip  to  enltrgc  its 
field  of  usefulness. 

The  company  ha.s  been  operating  its  cars  for  a  little  more  than 
four  years,  the  first  car  having  been  started  on  Thanksgiving  day, 
1894.     From  this  lime  on  Atchison  has  been  a  wide-awake,  pro- 
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FIG.  1. -POWER  STATION  ANll  tVK    llAKN   AT  ATCHI.Sf)N.  KAS.    FIG.  1 


therefrom,  requested  me  to  furnish  alVidavits  of  reliable  e-xperts  in 
corroboration  of  this  fact.  .'Vccomijanied  by  Professor  Greenleaf, 
formerly  of  Columbia  College,  and  John  J.  Powers,  I  secured  evi- 
dence of  this  fact  in  a  very  simple  manner.  Pieces  of  tissue  paper 
were  strung  upon  a  string  with  a  piece  01  wood  fastened  at  its  low- 
er end.  The  string  was  let  down  the  chimney  close  to  its  side  and 
the  papers  strung  upon  it  were  drawn  down  in  the  manner  that 
pieces  of  paper  on  a  kite  string  are  carried  to  the  kite,  known  to 
boys  as  telegraphing  to  the  kite. 

Fig.  2  shows  the  application  of  the  device  to  the  boiler  plant  of 
Fleischman  &  Co.  at  Blissville,  Long  Island,  and  Fig.  3  to  the  plant 
of  the  New  York  Quinine  &  Chemical  Works.  At  the  former 
plant  the  evaporation  was  increased  from  11.08  to  12.19  t^s.  of  water 
from  and  at  212"  per  lb.  of  coal. 

«  ■  » 

THIRD  AVENUE,  NEW  YORK,  CONTRACT. 


It  is  announced  that  the  contract  for  equipping  the  underground 
conduit  system  oi  the  Third  Avenue  Railroad,  of  New  York,  was 
let  December  15.  to  the  Wcstinghousc  Electric  &  Manufacturing 
Company.  The  Westinghouse  Company  is  to  furnish  the  power- 
house equipment  as  well  as  the  motors  and  controllers.  The  plans 
call  for  a  power-house,  to  be  located  at  216th  street,  with  a  capac- 
ity of  64.000  h.  p.  It  is  understood  that  of  the  electrical  apparatus 
one-half  will  be  made  in  Pittsburg  and  the  other  half  at  the  works 
of  the  Walker  company  in  Cleveland.  The  engines  are  to  be  built 
in  Pittsburg.  This  is  a  $5,000,000  contract  and  the  Westinghouse 
Comjiany  has  our  heartiest  congratulation  on  securing  it.  The 
Third  .Avenue  Railroad  will  have  no  reason  for  regret  as  "  the  name 
of  Westinghouse  is  a  guarantee." 


The  breaking  of  a  shaft  in  the  power  house  of  the  Chippewa 
Electric  Railway  Company,  Eau  Claire.  Wis.,  on  December  16, 
caused  a  delay  on  that  line  and  also  on  the  Eau  Claire-Chippewa 
Falls  interurban. 


A  heavy  overload  caused  an  armature  in  the  power  house  of  the 
South  Bend  (Ind.)  Electric  Company,  to  burn  out  on  December  14. 
A  new  Westinghouse  machine  recently  ordered  was  in  the  freight 
yard,  so  that  only  a  short  delay  ensued. 


gressive  city.  While  the  electric  line  was  talked  about  for  years,  it 
was  really  built  and  equipped  in  a  very  short  time;  the  work  was 
practically  done  in  six  weeks.  The  power  house  had  been  con- 
structed and  the  boilers  set  in  position  nearly  a  year  before.  Then 
came  the  panic,  and  it  was  not  until  October  14,  1894,  that  Messrs. 
Waggener  and  Hetherington,  local  capitalists,  decided  to  back  the 
enterprise  with  their  own  money,  and  ordered  J.  A.  Bendure,  then 
superintendent  of  construction,  to  proceed  in  all  possible  haste  with 
the  work.  They  were  incredulous  when  he  said  he  would  have  the 
work  completed  by  Thanksgiving,  but  he  did.  The  haste  was  due 
to  certain  contracts  for  electric  lighting  conditional  upon  the  com- 
pletion and  operation  of  six  miles  of  electric  railway  by  December, 
I.     From  October  14  to  November  29  all  the  material  and  the  cars 


FIG.  ,>.-ENGIXE  ROOM. 

were  purchased,  the  track  laid,  the  engines  and  dynamos  placed  in 
position  and  the  overhead  wiring  completed,  to  say  nothing  ot  the 
work  done  on  the  lighting  plant,  which  was  to  be  operated  in  con- 
nection with  the  railway. 

At  the  start  the  enterprise  was  pretty  much  of  a  speculation,  for 
then  Atchison  had  a  population  no  greater  than  15,000,  and  there 
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was  sharp  competition  in  the  lighting  business  with  an  older  com- 
pany. Rates  were  cut  to  such  an  extent  tliat  there  were  no  profits 
left  and  then  a  consolidation  was  effected.  Low  rates  prevailed 
even  after  the  combination  and  as  a  consequence  there  arc  more 
than  16,000  incandescent  lamps  in  use  in  the  city.  The  plants  of  the 
two  companies  were  combined.  The  exterior  views  of  the  new 
power-house  and  car  barn  are  shown  in  Figs,  i  and  2.  The  com- 
pany operates  16  cars,  eight  of  which  arc  trailers,  on  8'/>  miles  of 


I2S  ft.,  500  of  them  being  cedar  poles,  7-in.  tops,  for  side  suspen- 
sion, and  30  are  iron  poles. 

The  power  station  occupies  a  site  goxioo  ft.  and  contains  electri- 
cal machinery  for  supplying  current  to  the  street  railways,  arc  and 
incandescent  lamps  and  for  motor  power.  There  are  two  generators 
for  street  railway  purposes,  one  of  100  k.  w.  and  the  other  of  200  k. 
w.  capacity,  and  one  go-k.  w.  dynamo  is  run  for  commercial  power. 
The   three   arc   light   machines  are   capable   of   lighting   2-'=;    lamps. 


FIG.  4.— PIT  IX  CAR  liAKN. 

track.  Two  of  the  motor  cars  are  lo-bench  open  cars,  27  ft.  long; 
two  are  i8-ft.  closed  cars  with  vestibules,  and  four  are  i6-ft.  closed 
vestibuled  cars.  Each  car  is  equipped  with  two  25-h.  p.  motors, 
the  closed  cars  having  steel  motors,  made  by  the  Johnson  Company, 
with  series-parallel  steel  controllers.  These  motors  have  been  in 
service  for  four  years  without  a  single  one  having  burnt  out,  which 
in  part  is  due  to  the  excellent  system  of  inspection  and  shop  prac- 
tice of  the  general  manager.  J.  A.  Bendure.  Electric  heaters,  made 
by  the  Consolidated  Car  Heating  Company,  keep  the  cars  comfort- 
able in  winter. 

The  traffic  not  being  especially  heavy,  45-tb.  rails  in  30-ft.  lengths 
are  used.  They  are  laid  on  5x7  in.  by  7  ft.  oak  ties  spaced  2  ft.  be- 
tween centers.  On  the  different  lines  of  the  company  there  are 
nine  grades,  the  maxinimn  being  10  per  cent;  18  curves,  with  radii 


FIG.  5.— MACHINE  SHOP. 

ranging  from  80  to  90  ft.,  and  five  switches.  No.  o  trolley  wire 
has  been  strung  and  is  reinforced  by  one  mile  of  No.  0000  and  half 
mile  of  No.  00  feeders.    The  poles  are  spaced  at  intervals  of  100  to 


FIG.  6.— WHEEL  PRESS. 

The  four  incandescent  machines  have  a  combfned  capacity  of  385  k. 
w.  On  the  left  in  Fig.  3  may  be  seen  one  of  the  engines  driving 
several  lighting  machines,  and  on  the  right  is  an  engine  driving 
several  railway  generators. 

The  boiler  plant  consists  of  two  80-h.  p.  and  four  i2S-h.  p.  Free- 
man boilers  furnishing  steam  at  100  lbs.  pressure.  The  feed  water 
passes  through  Hoppes  and  Excelsior  feed  water  heaters  before 
being  pumped  into  the  boilers.  The  engines  comprise  one  loo-h.  p. 
Ball  automatic  speed  engine,  one  300-h.  p.  Hamilton  Corliss,  one 
300  and  one  3S0-h.  p.  Sioux  City  Corliss. 

The  car  barns  and  shops  are  combined  in  one  brick  building  130 
ft.  long,  the  shop  occupying  a  space  40.X40  ft.  The  facilities  for 
repairs  and  construction  work  are  unusually  good  for  so  small  a 
road.  All  the  frogs  and  switches  are  made  in  the  shops,  the  Bry- 
ant cold  metal  saw,  made  by  the  Q  &  C  Company,  being  used  for 
this  purpose.  A  Shafer  wheel  press  of  125  tons  capacity,  a  McCabe 
double  lathe,  with  24  and  40-in.  clutch,  and  a  Barnes  30-in.  back 
geared  drill  press  are  the  other  large  tools  in  the  shop.  A  Buffalo 
forge  furnishes  air  for  the  blacksmith  shop.  The  next  three  illus- 
trations are  views  of  the  repair  shop  in  the  car  barn.  In  Fig.  4  is 
shown  a  motor  car  truck  over  the  pit  for  repairs.     The  armature 


FIG.  7.-ARMATURE  BAKING  OVEN. 

from  one  of  the  motors  is  being  lifted  from  the  case.    The  machine 
tools  and  wheel  press  are  illustrated  in  Figs,  s  and  6. 

General  Superintendent  Bendure  has  constructed  an  armature 
baking  oven  which  is  simple  and  inexpensive  in  construction,  but 
serves  the  purpose  very  well.  The  end  and  side  views  of  the  in- 
terior of  the  oven  give  a  good  idea  of  its  construction.  The  oven 
consists  of  a  box  in  which  one  of  the  car  motors  was  shipped,  lined 
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with  tin  and  about  i  in.  thickness  o(  asbestos  between  the  wood  and 
tin.    TIic  box  is  17  in.  wide,  17  in.  deep  and  3  ft.  3  in.  hjng  inside. 

Tlic  armature  rests  on  two  end  bearings.  On  each  of  the  wooden 
lihjcks  is  a  five-lanip  circuit,  and  these  furnish  the  heat  for  drying. 
After  the  arinalure  is  in  place  the  oven  is  closed  so  that  it  is  prac- 
tically air  tight  and  all  the  incandescent  lamps  arc  turned  on. 
When  the  interior  of  the  box  is  thoroughly  heated  one  circuit  is  cut 
out,  the  other  being  sufficient  to  dry  the  armature.  'Ihe  oven  docs 
its  work  quickly  and  at  small  expense. 

It  is  generally  conceded  that  Atchison  has  an  unusually  good 
street  railway  system  for  so  small  a  city.  The  Atchison  Kailway, 
Light  &  Power  Company  has  not  only  given  an  impetus  to  the 
growth  of  the  town,  but  has  paid  out  tor  labor,  so  far  this  year,  the 
sum  of  $28,951.26,  and  has  employed  an  average  of  72  persons.  The 
company  uses  250  cars  of  coal  annually.  Another  item  of  interest 
is  that  the  company  has  100,000  lbs.  of  copper  wire  in  the  streets  of 
Atchison,  all  of  which  cost  at  least  14  cents  a  pound. 

The  Atchison  Railway,  Light  &  Power  Company  has  a  capital 
stock  of  $300,000.  Its  ofificers  are  J.  P.  Pomeroy,  president;  W.  P. 
Waggener,  vice  president;  C.  S.  Hethcrington,  treasurer;  J.  A. 
Bendure,  superintendent;  J.  P.  Brown,  George  Storch  and  B.  P. 
Waggener,  directors. 

«  •  » 

THE  RELATION  OF  THE  STREET  RAILWAY 
TO  THE  PUBLIC. 


BY  JAMES   F.    LARDNER. 


The  following  is  extracted  from  a  paper  on  "  Transportation  in 
Cities,"  read  before  the  Contemporary  Club  by  Mr.  Lardner,  secre- 
tary, treasurer  and  general  manager  of  the  Tri-City  Railway  Com- 
pany of  Davenport,  la.  The  first  portion  of  the  paper  was  devoted 
to  a  brief  history  of  street  railways,  then  followed  the  discussion  of 
the  relation  to  the  public,  and  the  concluding  portion  was  upon  the 
municipalization  of  street  railways. 

In  considering  the  wonderful  and  rapid  growth  of  the  street 
railway  since  its  first  introduction  to  the  public,  let  us  examine  into 
it  in  the  light  of  its  relation  to  the  public.  The  great  successes 
achieved  by  the  promoters  and  owners  of  street  railway  enterprises, 
and  the  immense  amounts  of  capital  invested  in  these  properties, 
have  attracted  the  attention  of  the  public  to  them  at  this  time,  when 
they  have  reached  what  might  be  termed  the  acme  of  their  success 
in  meeting  the  demand  of  the  people  for  rapid  transit.  Much  of  the 
private  capital  invested  in  street  railways  has  yielded  fair  returns, 
some  of  it  large  returns;  but  many  millions  have  been  entirely  lost 
to  the  investors,  in  costly  experiments  in  endeavoring  to  arrive  at 
the  solution  of  the  problem  of  rapid  transit.  The  time  is  now  at 
hand  when  the  original  franchises  of  the  street  railway  companies  in 
America  are  beginning  to  expire,  and  considerable  discussion  is  in- 
dulged in  as  to  the  conditions  under  which  renewals  of  franchises 
shall  be  granted.  There  are  many  and  varied  shades  of  opinion  on 
this  question.  It  must  be  borne  in  mind,  in  considering  this  matter, 
that  the  street  car  is  no  more  of  an  intruder  on  a  public  street, 
and  has  no  less  legal  right  to  use  a  street  than  a  wagon  or  private 
carriage;  and  should  not,  on  account  of  any  wear  or  detriment  it 
may  cause  the  public  streets,  be  subject  to  any  special  taxation  any 
more  than  these  vehicles;  for  the  fact  presents  itself  that,  instead  of 
wearing  out  paving  or  roadway,  by  the  constant  tramp  of  horses 
over  a  given  surface,  as  in  the  case  of  the  horse  car,  the  modern 
car  actually  preserves  the  street  from  wear  and  tear,  by  transporting 
a  large  percentage  of  the  population  over  its  steel  rails,  that  would 
otherwise  be  necessitated  to  make  use  of  the  public  highways  to 
transport  themselves  about,  and  subject  such  highways  to  conse- 
quent wear  and  tear. 

There  seems  to  be  a  grave  popular  misapprehension  also,  as  to 
the  value  of  street  railway  franchises,  and  the  extent  of  street  rail- 
way profits,  that  is  not  warranted  by  the  facts.  There  is  a  general 
impression  in  some  quarters  that  street  railway  corporations  are 
receiving  from  municipalities  exclusive  rights  and  privileges  of 
enormous  value,  for  which  they  pay  absolutely  no  money  consider- 
ation; that  in  exchange  for  these  rights  they  are  rendering  a  very 
inadequate  and  unsatisfactory  public  service,  and  that  their  profits 
are  consequently  inordinately  large,  as  compared  with  returns  on 
other  investments;  and  that,  by  a  vicious  system  of  financiering. 


and  still  more  vicious  method  of  bookkeeping,  they  have  managed 
to  keep  their  enormous  profits  concealed  from  the  public.  The 
facts  do  not  seem  to  bear  out  these  ideas.  A  careful  investigation 
will  show  that  the  real  value  of  public  franchises  is  greatly  exag- 
gerated, and  that  the  equivalent  of  money  value  is  paid  for  the 
franchises  in  the  shape  of  tax  on  capital  stock,  paving  and  mainte- 
nance of  streets,  licenses  for  cars,  transportation  of  city  employes 
and  other  direct  expenses,  in  addition  to  regular  taxes  levied  on 
real  and  personal  property;  and,  as  will  be  seen  hereafter,  a  careful 
investigation  docs  not  disclose  that  profits  on  street  railway  invest- 
ments in  general  are  as  great  as  they  are  generally  supposed  to  be. 

It  is  contended  by  some  that  in  addition  to  the  present  require- 
ments, in  the  shape  of  direct  and  indirect  taxation  mentioned  above, 
thtre  should  be  exacted  a  reduction  in  carrying  charges,  and  a  3- 
cent  fare  is  urged  on  the  ground  of  the  reduction  in  price  of  labor 
and  all  other  products  and  commodities,  with  which  street  car  fare 
should  be  made  to  keep  in  step.  There  are  others  still  who  urge 
that  the  profits  of  the  street  railway  companies,  which  are  so  gen- 
erally supposed  to  be  fabulous,  should  be  divided  with  the  munici- 
pality, cither  in  the  shape  of  a  fixed  charge  or  a  percentage  of  re- 
ceipts or  profits.  There  arc  others  again  who  argue  that  the  tracks 
and  roadbed,  conduits  and  overhead  lines,  should  belong  to  the 
municipality,  and  should  be  leased  to  the  railway  companies,  so  as 
to  put  the  streets,  and  everything  in  connection  with  or  appertain- 
ing to  them,  under  the  absolute  control  and  ownership  of  the  city. 
And  there  are  still  others  who  go  to  the  limit  and  assert  that  we 
should,  in  imitation  of  some  experiments  that  have  been  made  with 
indifTerent  success  in  Europe,  secure  for  the  municipality  not  only 
the  control  and  ownership  of  all  street  railways,  but  that  the  munic- 
ipality shall  operate  the  street  railways  as  well.  There  is  a  great 
deal  to  be  said  on  all  these  different  ideas,  but  let  us  briefly  run 
over  them  in  the  order  of  their  standing. 

Much  has  been  said  and  written  in  support  of  the  statement  that, 
"  Everything  has  been  cheapened  in  price,  but  street  car  fares  alone 
remain  the  same."  By  a  careful  analysis  of  the  following  facts  I  will 
endeavor  to  show  that  this  statement  is  not  correct,  in  the  light  that 
more  than  twice  as  much  accommodation  and  benefit  is  given  for 
the  5-cent  fare  than  formerly,  and  hence  street  car  fares  have  actu- 
ally been  cheapened  by  more  than  50  per  cent.  That  which  consti- 
tutes a  ride  in  a  street  car  today  is  certainly  of  twice  the  value  as 
the  ride  of  ten  years  ago,  and  the  cost  of  operating  railway  compa- 
nies twice  as  much  as  under  the  old  methods  and  system.  We  have 
only  to  recall  the  bob-tailed  horse  car  that  dragged  along  wearily, 
badly  lighted  and  heated,  if  heated  at  all;  the  rough  and  rocky  road- 
way, and  the  short  distances  traversed  for  a  5-cent  fare.  Is  not  the 
public  receiving  more  for  s  cents  in  the  service  of  today  than  for- 
merly, when  we  consider  the  increased  facilities  in  the  shape  of  ex- 
tended lines,  rapid  transit,  large  and  comfortable  cars,  well  lighted 
and  heated,  more  frequent  service  and  improved  roadway,  and  the 
long  haul  in  the  large  cities  where  systems  of  transfer  have  been 
in  operation?  (Here  the  author  quoted  at  some  length  from  the 
data  published  in  the  Review  for  February,  1897,  showing  the  5- 
cent  street  car  ride  of  1896,  average  for  28  cities,  was  over  3  1-3 
times  the  S-cent  ride  of  1886.) 

It  cannot  be  denied  that  the  price  of  a  street  car  ride  has  been 
reduced  by  giving  more  for  the  money,  when  above  facts  are  taken 
into  consideration.  There  can  be  no  other  reason  alleged,  there- 
fore, for  a  reduction  in  fares,  unless  it  can  be  shown  that  the  profits 
of  street  railways  are  far  beyond  a  reasonable  interest  on  money  in- 
vested. In  connection  with  this  matter  we  must  bear  in  mind 
the  enormous  amount  of  capital  expended  in  the  last  10  years  in 
changing  over  the  method  of  operation  from  horse  to  electric 
power,  and  the  accompanying  necessary  changes  in  roadbed  and 
rolling  stock;  the  building  of  large  power  houses;  the  substitution 
of  newer  and  improved  motors,  as  they  were  introduced  from  time 
to  time,  (one  road  I  know  of  having  changed  five  times  in  eight 
years);  the  general  extension  of  railway  systems  in  America  to 
meet  the  demands  of  the  public,  and  the  consequent  building  up  of 
the  suburbs,  which  before  were  inaccessible,  and  the  immense 
wealth  added  thereby  to  the  entire  city,  as  well  as  to  separate  indi- 
viduals, who  actually  profited  by  street  railway  enterprise.  The  in- 
vestment in  experiment  and  experience  in  the  power  stations,  mo- 
tors, roadbed  and  extensions  ought,  in  all  fairness,  to  be  entitled  to 
a  profit  in  view  of  the  developments  that  resulted.    In  order  to  form 
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an  idea  as  to  the  possibility  of  a  reduction  in  street  car  fares,  I  se- 
cured statistics,  showing  the  cost  of  hauling  each  passenger,  includ- 
ing interest  on  bonded  indebtedness,  on  17  of  the  principal  street 
railways  of  the  United  States. 

From  this  table  wc  learn  that  the  average  total  cost  of  carrying 
each  passenger  on  17  different  roads  is  about  3.8  cents  for  each  per- 
son carried. 

These  17  railways  are  among  the  most  profitable  railways  in  the 
country,  and  the  average  cost  of  carrying  passengers  is,  perhaps 
lower,  on  account  of  the  volume  of  business  done  than  on  most 
other  railway  systems  in  the  country. 

When  we  deduct  from  the  1.2  cents  per  passenger  remaining,  the 
amount  required  to  make  extensions  and  improvements,  and  the 
amount  set  aside  for  depreciation  of  property,  it  does  not,  I  think, 
leave  an  excessive  amount  for  distribution  among  the  stockholders 
for  interest  on  money  invested. 

From  this  wc  can  easily  see  that  the  adoption  of  the  3-cent  fare 
is  absolutely  out  of  the  question,  imless  it  is  intended  that  the  street 
railway  corporations  shall  absolutely  pay  more  for  the  privilege  of 
hauling  the  public  than  this  privilege  earns;  as  the  cost  of  carrying 
each  passenger  is  considerably  more  than  3  cents,  and  from  the 
above  figures  it  is  hard  to  see  how  the  American  public  can  expect 
to  reduce  the  s-cent  fare  and  allow  a  fair  profit  to  the  companies 
operating  street  railways.  No  comparison  can  be  made  between 
rates  of  fare  or  carrying  charges  in  Europe  with  those  in  this  coun- 
try, on  account  of  the  entirely  different  conditions  existing  here. 


CAR  FOR  CONSOLIDATED,  BALTIMORE. 


The  Consolidated  Railway  Company  of  Baltimore  has  recently 
purchased  a  large  number  of  combination  cars  of  the  pattern  shown 
in  the  accompanying  illustrations.  They  were  built  by  the  J.  G. 
Brill  Company  and  are  intended  to  give  all  the  advantages  of  both 
open  and  closed  cars.  They  have  cross  seats  with  aisles  in  the  cen- 
ter and  the  seats  are  so  low  that  when  the  upper  panels  and  sash 
are  removed,  they  are  practically  as  open  as  any  cars  with  side  en- 
trances, and  since  they  are  provided  with  longitudinal  panels  upon 


BRILL  CAR  FOR  CONSOLIDATED.  BALTIMORE. 

the  sides,  they  possess  nearly  as  much  strength  as  an  ordinary  box 
car.  The  upper  view  shows  the  interior  of  the  car  with  the  sash  in 
place,  that  is  as  the  car  appears  for  winter  service;  below  is  a  view 
of  the  exterior  with  the  sash  removed  for  summer  use. 


The  design  is  one  which  has  given  great  satisfaction  and  is  ex- 
tensively used.  These  cars  have  bodies  22  ft.  11  in.  long,  7  ft.  wide 
at  the  sills  and  7  ft.  10  in.  wide  at  the  belt  rail.  The  length  over  the 
dasher  is  30  ft.  11  in.,  the  platforms  being  4  ft.  each.  They  were 
mounted  on  trucks  furnished  by  the  company  and  the  under  sides 
of  the  sills  stand  28,'4  in.  from  the  rail:  with  a  12  in.  riser  this  gives 
a  step  about  16  in.  from  the  head  of  rail.  The  gauge  of  the  road  is 
S  ft.  4;<2  in.  The  wheel  base  is  7  ft.  and  the  wheels  are  33  in.  in  di- 
ameter. There  are  two  No.  49  Westinghouse  motors  used.  The 
weight  of  the  car  complete  is  18,470  tbs. ;  the  truck  without  motors 
weighed  a  little  more  than  5,000  tbs. 

There  are  16  "walkover'"  seats  345'i  in.  long;  at  the  ends  of  the 
car  there  arc  two  19  in.  seats.  This  gives  a  seating  capacity  for  34 
persons.  The  seats  are  upholstered  with  dark  maroon  plush  simi- 
lar to  that  employed  on  first-class  steam  railroads.  The  ceiling  is 
of  three-ply  birch  veneer  neatly  decorated;  the  interior  finish  of  the 
cars  is  of  cherry  with  cherry  hand  poles.  The  height  of  the  car  at 
the  center  inside  is  8  ft.  2  in.  and  the  height  over  the  trolley  board 
is  II  ft.  7  in.  All  the  glass  is  set  in  cast  rubber  and  held  in  position 
by  moldings  screwed  on  from  the  outside.  The  dasher  is  closed 
on  one  side  and  open  on  the  right  hand  side  as  the  car  goes  for- 
ward. The  outside  platform  knee  is  strengthened  by  an  angle  iron 
bent  to  the  shape  of  the  knee.  The  trolley  board  extends  the  full 
length  of  the  body.  The  fittings  throughout  are  of  solid  bronze. 
There  is  one  center  lamp  with  sockets  for  three  electric  lights  and 
a  beveled  plate  glass  mirror  is  placed  at  each  end  of  the  car.  The 
bufifers  are  of  malleable  iron  of  the  company's  own  pattern,  and  the 
cards  are  fitted  with  the  Baltimore  Consolidated  Railway  Com- 
pany's fender.  Electric  push  buttons  are  provided  on  each  post, 
the  dry  batteries  for  operating  the  platform  bells  being  placed  un- 
derneath one  of  the  seats. 

The  window  guards,  which  are  a  very  necessary  feature  in  a  car 
of  this  type,  are  of  ]4  in.  pipe  arranged  along  both  sides  of  the  car. 
The  panels  and  sash  for  closing  the  sides  of  the  car  are  of  cherry 
finished  in  the  natural  color  of  the  wood;  as  the  cars  are  painted 
a  very  light  cream  color  this  produces  an  exceedingly  fine  effect 
and  the  cars  are  among  the  handsomest  that  we  have  seen.  It 
should  be  noticed  that  the  doors  of  these  cars  are  placed  at  diag- 
onally opposite  corners.  When  the  first  of  this  lot  of  cars  reached 
Baltimore,  they  were  very  favorably  commented  upon  by  the  local 
newspapers  and  apparently  gave  great  satisfaction. 


LITIGATION  IN  ATLANTA,  GA. 


The  Atlanta  Railway  Company  not  long  since  secured  franchises 
for  a  number  of  streets  in  Atlanta,  including  a  portion  of  Mitchell 
.street  leading  to  a  new  viaduct.  Mitchell  street  is  already  occupied 
by  tracks  of  the  Atlanta  Consolidated  Railway  Company  and  as  the 
-Atlanta  Railway  Company  had  served  notice  that  it  would  institute 
condemnation  proceedings  against  the  Mitchell  street  tracks,  the 
Old  Colony  Trust  Company,  as  trustee  for  some  $2,000,000  of  the 
Consolidated  bonds,  filed  a  bill  in  the  United  States  circuit  court 
praying  for  an  injunction. 

The  Atlanta  Railway  in  its  answer  to  the  bill  alleges  that  the  Old 
Colony  Trust  Company  has  no  interest  in  the  condemnation  pro- 
ceedings which  authorizes  it  to  sue.  and  further  that  the  existence 
of  the  Atlanta  Consolidated  Railway  Cotnpany  is  illegal,  the  con- 
solidation having  been  effected  in  violation  of  state  statutes  on  the 
subject. 


COLLISION  AT  "WORCESTER,   MASS. 


December  21,  a  collision  occurred  on  the  Worcester  &  Subur'oan 
Street  Railway,  Leicester  division,  that  resulted  in  the  death  of  two 
persons  and  the  slight  injury  of  a  number  of  others.  One  car 
passed  the  switch  where  it  should  have  waited  to  meet  the  car  com- 
ing in  the  opposite  direction  and  the  two  cars  met  at  the  foot  of  a 
descending  grade.  One  car  was  telescoped  while  the  other  was  but 
little  injured.  A  fog  hung  over  the  valley,  otherwise  the  two  cars 
would  have  been  in  view  of  each  other  and  the  collision  been  avoid- 
ed. Prior  to  a  month  before  the  accident  a  different  switch  had 
been  the  passing  point,  and  the  motorman  at  fault  doubtless  had  the 
old  turnout  in  mind  when  running  past  the  proper  one. 


REC13NT  STREBT   RAILWAY   DECISIONS. 
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Sufficient  Designation  of  Company. 


Spriglicld  Consolid.accl  Railway  Company  v.  Hoeffner  (111.),  S'  N- 

E.  Rep.,  884.    Oct.  24,  1898. 

One  of  the  defenses  soukIiI  to  be  nia<le  in  this  case  was  that  the 
party  suing  the  street  railway  company  for  personal  injuries  was 
not  shown  by  the  testimony  to  have  been  riding  upon  one  of  its 
cars.  This  contention  was  based  upon  the  fart  that  the  plaintilT  in 
the  lower  coin-l  spoUe  of  the  company  as  the  "  Consolidated  Street 
Railway  Company,"  and  her  brolher-in-law  spoUe  of  it  as  the 
"  Springfu-ld  Consolid.ited  Railway,"  whereas  its  real  name  was  the 
"  Springfield  Consolidated  Railway  Company."  But  technical  ac- 
curacy as  to  the  proof  of  the  name  of  a  corporation,  the  supreme 
court  of  Illinois  holds,  is  not  required.  It  says  that  it  was  a  ques- 
tion of  fact  whether  or  not  the  plaintiflf  was  a  passenger  upon  a  car 
of  the  defendant,  which  (piestion  was  expressly  submitted  to  the 
jury. 


No  Recovery  for  Breaking  of  Trolley  Pole  While  Being  Replaced. 


Broderick  v.  St.  Paul  City  Railway  Company  (Minn.),  77  N.  W. 

Rep.,  28.     November  10,  1898. 

As  a  general  rule,  a  servant  cannot  recover  damages  for  an  in- 
jury caused  by  the  very  defect  which  he  was  employed  to  repair. 
This  rule  the  supreme  court  of  Minnesota  applies  here  to  a  case 
wherein  an  employe,  who  had  been  engaged  in  helping  replace  cer- 
tain wooden  trolley  poles  with  iron  ones,  and  while  on  a  ladder 
resting  against  one  of  the  wooden  poles  where  he  had  gone  to  fast- 
en a  block  and  tackle  to  be  used  in  raising  one  of  the  iron  poles, 
sustained  personal  injuries  by  reason  of  the  wooden  pole  breaking 
ofT  on  account  of  its  rotten  condition,  throwing  him  to  the  ground. 
The  court  thinks  that  this  is  a  case  where  the  servant  was  injured 
by  reason  of  the  very  defect  which  he  was  employed  to  repair.  It 
required  no  superior  skill  to  inspect  the  pole  and  discover  the  de- 
fect. The  employe  was  as  well  able  to  discover  the  danger,  and 
protect  himself  from  it,  as  was  the  foreman  or  the  company  to  dis- 
cover it,  and  protect  him  from  it.  So  says  the  court,  which  adds 
that,  in  its  opinion,  the  old  wooden  pole  was  not,  as  was  contended, 
an  instrumentality  furnished  by  the  master  for  the  purpose  of  rais- 
ing the  iron  pole,  and  of  such  a  character  that  the  master  was  liable 
for  tailure  to  repair  that  instrumentality.  And  for  these  reasons  it 
holds  that  the  employe  was  not  entitled  to  recover  damages. 


No  Special  Consent  or  Authority  Necessary  to  Construct  Connecting 

Curve. 


Kunz  V.   Brooklyn  Heights  Railroad  Company  (N.  Y.).  54  N.  Y. 

Supp..  187.     February,  1898. 

That  two  companies  have  the  right  to  connect  their  tracks  by  a 
curve  by  agreement.  Judge  VV.  M.  Smith,  sitting  at  a  special  term  of 
the  supreme  court  of  New  York,  Kings  county,  says  in  this  just  re- 
ported case,  is  not  open  to  serious  question,  and  he  considers  it  the 
same  where  the  curve  is  to  be  erected  by  a  third  company  under  a 
contract  with  the  other  two  companies,  a  part  of  the  consideration 
for  which  is  the  right  for  the  third  company  to  operate  its  cars  at 
times  over  the  curve  and  the  operation  of  the  tracks  of  the  two  com- 
panies whose  tracks  are  thereby  connected. 

.'\s  the  judge  looks  at  it,  if  the  tracks  of  the  two  companies  were 
lawfully  constructed,  the  curve  is  a  necessary  incident  thereto,  and 
no  further  consent  or  authority  is  necessary  for  its  construction. 

.And  the  constitutional  provision  that  "  no  law  shall  authorize  the 
construction  or  operation  of  a  street  railroad  except  upon  the  con- 
dition that  consents  of  the  owners  of  one-half  in  value  of  the  prop- 
erty bounded  on,  and  the  consent  also  of  the  local  authorities  hav- 
ing the  control  of  that  portion  of  a  street  or  highway  upon  which 
it  is  proposed  to  construct  or  operate  such  railroad,  be  first  ob- 
tained," which  is  substantially  re-enacted  in  section  91  of  the  rail- 


road law,  he  docs  not  consider  makes  necessary  new  consents  in  the 
case  of  tralVic  contracts,  so  long  as  section  78  o(  the  railroad  law,  a 
re-enact nuni  of  an  enactment  of  1839,  makes  it  lawful  for  any  rail- 
road corporation  to  contract  with  any  other  railroad  corporation  for 
the  use  o(  their  respective  roads,  and  thereafter  to  use  the  same  in 
such  manner  as  may  be  prescribed  by  said  contract. 


Duty  Owed  Person  Attempting  to  Get  on  Car  in  Wrong  Way  or  at 
Wrong  Place. 


Kelly  V.  Consolidated  Traction  Company  (N.  J.),  41  All.  Rep.,  686. 

November  7,  1898. 

It  cannot  be 'that  a  carrier  owes  an  intending  passenger  no  duty 
merely  because  that  passenger  is  attempting  to  enter  the  vehicle  in 
a  wrong  way  or  at  a  wrong  place.  Such  an  entrance  need  not  be 
anticipated;  but,  if  seen,  proper  care  must  be  exercised  for  the  safe- 
ty of  the  passenger,  and  the  more  precarious  the  situation,  the 
greater  should  be  the  care.  So  says  the  supreme  court  of  New  Jer- 
sey. 

In  this  case  a  boy  12  years  of  age  was  about  to  take  passage  on 
an  open  electric  street  car.  having  a  bar  across  the  side  next  to  an 
adjoining  track.  Under  the  conductor's  eye  he  stepped  upon  the 
foot-board  at  the  barred  side,  and  before  he  was  f-iirly  on  the  car 
was  started  on  the  conductor's  signal,  and  the  boy  thrown  down 
and  injured. 

Under  the  circumstances  the  court  holds  that  the  questions  of  the 
conductor's  negligence  and  of  contributory  negligence  in  the  boy 
were  for  the  jury,  and  that  a  nonsuit  was  wrong. 

It  declares  that  it  cannot  say,  as  matter  of  law,  that  the  attempt 
to  enter  an  electric  street  car  at  a  place  where  it  may  be  seen,  be- 
cause of  barrier  or  other  conditions  that  entrance  is  not  invited. 
must  necessarily  be  negligent,  even  though  the  car  is  held  for  pas- 
sengers and  the  attempt  to  enter  is  under  the  conductor's  eye.  It  is 
not  a  reasonable  anticipation  that  under  such  conditions  the  car 
will  suddenly  be  started  by  the  conductor's  order.  If  in  this  par- 
ticular case  the  loot-board  was  on  edge,  the  boy's  position  on  it. 
the  court  further  insists,  called  loudly  for  care  in  the  starting  of  the 
car. 


In  Favor  of  Same  Crossmg  Rights  for  Electric  as  Steam  Railways. 


Stewart  v.  Wisconsin  Central  Company  (U.  S.  C.  C),  89  Fed.  Rep., 

617.     September  30    1898. 

Here  the  Chippewa  Valley  &  Electric  Railway  Company  peti- 
tioned for  an  order  authorizing  it  to  construct  its  electric  railway 
across  the  track  ol  the  Chippewa  Falls  &  Western  Railway  Com- 
pany, operated  apparently  by  the  receivers  of  the  Wisconsin  Cen- 
tral Company,  which  desired  order  the  United  States  circuit  court 
grants. 

It  was  conceded  at  the  argument  that  the  court,  having  posses- 
sion through  its  receivers  of  the  steam  railway  in  question,  could 
in  its  discretion  exercise  the  rights  of  an  owner  of  the  property, 
and  grant  to  the  Electric  Railway  Company  the  right  to  cross  upon 
proper  condition.s.  so  that  the  court  states  that  it  had  no  need  to 
stop  to  consider  the  interesting  legal  question  whether  the  petitioner 
had  statutory  power  to  procure  by  condemnation  the  right  to  cross 
tracks  of  a  railway. 

While  it  is  unquestionably  true  that  the  crossing  of  one  railway 
by  another  at  grade  is  necessarily  accompanied  with  great  danger 
to  the  public,  to  life  and  to  property,  and  that  crossings,  at  least  in 
populous  communities,  should  be  required  by  law  to  be  above  or 
below  grade,  the  court  points  out  that  such  has  not  yet  become  the 
established  policy  of  the  state  of  Wisconsin.  Nor  does  the  court 
(Judges  Jenkins  and  Bunn)  perceive  why  that  policy  should  be 
adopted  with  respect  to  electric  railways  when  not  applied  to  steam 
railways,  for  in  the  latter  case  the  danger  is  much  greater  than  in 
the  former.    The  electric  car  can  be  much  more  speedily  brought  to 
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a  stop  than  can  cars  propelled  by  steam;  and,  the  court  declares, 
that  it  can  sec  no  reason  for  enforcing  so  stringent  a  rule  with  re- 
spect to  cars  propelled  by  electricity,  when  the  authorities  of  the 
state  do  not  deem  it  necessary  to  apply  it  to  cars  propelled  by 
steam. 


Limitations  Attaching  to  Power  to  Construct  a  StreetRailroad. 


Electric  Railways  not  "Electric  Power  Lines." 


McDermott  v.  Warren,  Brooklield  &  Spencer  Street  Railway  Com- 
pany (Mass.),  51  N.  E.  Rep.,  972.  November  28,  1898. 
By  an  amendment  made  in  1884.  section  4  of  chapter  109  of  the 
Public  Statutes  of  Massachusetts,  which  prior  thereto  related  only 
to  ■■  companies  for  the  transmission  of  intelligence  by  electricity," 
was  extended  so  that  its  provisions  allowing  the  assessment  of  dam- 
ages by  the  selectmen  in  certain  cases  were  also  applied  to  "  electric 
light  and  electric  power  lines."  This,  it  was  contended  in  this  case, 
would  take  in  electric  street  railways.  But  the  supreme  judicial 
court  oi  Massachusetts  holds  that  the  legislature  did  not  intend  by 
the  amciidincnt  of  1884  to  abridge  the  rights  of  street  railway  com- 
panies or  to  aficct  them  in  any  way.  It  says  that  it  seems  rather 
that  companies  for  the  production  and  sale  of  electric  power  or  of 
electric  light  were  intended  to  be  brought  within  the  provisions  of 
the  statute  amended. 

While  electric  railways  use  electric  power,  the  court  insists,  they 
are  not  properly  called  electric  power  companies.  Their  use  of 
power  is  only  in  their  own  business  of  maintaining  and  operating 
railways  for  the  transportation  of  passengers  or  freight.  In  the 
same  way  they  use  electric  light  tor  the  illumination  of  their  cars, 
but  they  are  not  for  either  of  these  reasons  electric  power  compa- 
nies or  electric  light  companies.  They  are  not  in  the  business  of 
manufacturing  or  furnishing  electric  power  or  electric  light  for 
others. 

For  these  reasons  the  court  holds  that  the  action  of  the  selectmen 
in  assessing  damages,  on  the  plaintiff's  petition,  against  the  defend- 
ant corporation,  for  the  construction  of  an  electric  railway  in  the 
usual  manner  along  and  upon  the  highway  opposite  the  plaintiff's 
land,  was  without  warrant  in  law,  and  that  their  award  was  void. 


Not  Always  Duty  to  Stop  Car  on  Approaching  Frightened  Horse. 


Terre  Haute  Electric  Railway  Company  v.  Yant  (Ind.),  51   N.  E. 

Rep.,  732.     November  2,  1898. 

Upon  examination  of  the  many  decisions  in  which  railway  com- 
panies have  been  held  liable  for  damages  occasioned  by  frightening 
horses,  the  appellate  court  of  Indiana  says  that  it  will  appear  that 
the  liability  was  held  to  attach  on  the  ground  of  negligence  when 
the  fright  has  been  caused  by  the  running  of  the  train  or  car  in  an 
unusual,  unnecessary  or  improper  manner,  or  when  those  in  charge, 
seeing  the  injured  party  in  imminent  peril,  have  acted  in  a  manner 
attributable  only  to  a  wanton  disregard  for  the  safety  of  those  in 
peril. 

Averments  that  a  car  was  being  run  at  a  high  rate  of  speed  and 
making  a  great  noise,  and  that  it  was  run  carelessly  and  negligently, 
it  does  not  consider  averments  of  facts  showing  negligence. 

This  will  help  to  explain  why  it  reverses  a  judgment  for  damages 
obtained  in  this  case,  on  the  ground  that  the  complaint  was  fatally 
defective.  It  says  in  its  criticism  of  the  complaint  that  it  did  not 
appear  from  the  averments  therein  that  the  injured  party  would 
have  been  able,  because  of  the  gentleness  of  the  horse,  or  from  any 
other  reason  ,to  have  controlled  it,  and  prevented  the  injury,  had 
the  car  been  stopped  before  its  near  approach,  nor  that  the  motor- 
man  had  reason  to  apprehend  the  accident  that  occurred.  Neither 
did  they  show  that  he  manifested  a  wanton  disregard  for  the  safety 
of  the  injured  party,  nor  that  he  had  reason  to  believe  that  such 
party,  who  was  in  the  position  which  he  believed  the  best  to  man- 
age his  horse,  would  not  be  able  to  do  so. 

To  hold  the  complaint  in  this  case  sufficient,  the  court  continues, 
would  be  to  declare  it  to  be  the  duty  of  a  motorman  operating  a 
car  in  a  lawful  manner  to  at  once  stop  or  slacken  its  speed  at  the 
sight  of  a  frightened  horse  on  the  public  highway  adjacent  to  the 
track,  although  held  by  his  owner  in  a  manner  from  which  it  might 
fafrly  be  supposed  he  would  be  able  to  control  him.  To  so  hold, 
the  court  believes,  would  be  error. 


South  &  North  Alabama  Railroad  Company  v.  Highland  Avenue  & 

Belt  Railroad  Company  (Ala.),  24  So.  Rep.,  114.     Decided  June 

16;  rehearing  denied  November  s,  1898. 

The  Elyton  Land  Company,  from  and  through  which  the  Belt 
Railroad  Company  claimed  to  have  actiuirod  certain  rights,  was 
originally  a  land  corporation,  and  had  no  power,  prior  to  the  act  of 
the  legislature,  adopted  in  1S85,  enlarging  its  powers  and  franchises, 
to  construct  or  operate  a  railroad  of  any  kind.  By  this  act  it  was 
given  the  power  "  to  build,  own  and  operate  street  railroads,  and 
use  thereon  cars  propelled  by  horse,  steam  or  other  motive  powers; 
.  .  .  but  no  street  railroads  shall  be  constructed  on  the  streets 
of  the  city  of  Birmingham  without  the  consent  and  authority  of  the 
city  council."  No  other  powers  with  respect  to  street  railroads  or 
railroads  of  any  kind  were  conferred  by  the  act,  and  no  express 
power  was  given  to  construct  such  railroad  except  upon  the  public 
streets  or  highways,  or  to  condemn  the  property  of  other  railroads 
or  of  individuals. 

.■\iter  making  these  explanations,  the  supreme  court  of  Alabama 
says  that  the  term  "  street  railroad  "  is  applied  to  "  a  railway  passen- 
ger carrier  whose  road  lies  along  and  upon  the  streets  of  a  city, 
town  or  village." 

From  this  power  given  to  a  land  corporation  (which  previously 
had  no  power  to  construct  a  railroad  of  any  kind)  to  construct  a 
street  railroad,  the  court  holds  no  authority  can  be  derived  to  con- 
struct a  freight  belt  railroad  in  and  around  the  city,  for  the  sole 
purpose  of  transferring  freight  cars  to  and  from  factories  and  other 
railroads. 

If  the  lilylon  Land  Company  had  any  power  of  condemnation  at 
all,  continues  the  court,  it  was  certainly  such  only  as  was  incident 
to  street  railroad  companies,  and  only  as  to  such  lands  as  were  nec- 
essary for  a  right  01  way  and  structures  necessary  and  incident  to  its 
business. 

Indeed,  the  court  declares,  it  may  be  doubted  whether  a  street 
railroad  company,  having  no  express  power  to  construct  its  railroad 
elsewhere  than  on  the  public  streets  and  highways,  has  any  author- 
ity to  either  condemn  or  receive,  for  a  right  of  way  or  other  pur- 
poses, property  not  located  on  such  public  streets  or  highways, 
since  its  charter  does  not  contemplate  the  necessity  or  use  of  such 
property. 

The  right  of  way  of  the  South  &  North  Alabama  Railroad  Com- 
pany, upon  which  the  Elyton  Land  Company  contracted  for  the 
right  to  build  its  track,  the  court  further  insists,  was  not  a  public 
street  or  highway  in  this  sense,  it  being  a  broad  avenue  running 
through  the  city,  the  property  of  the  railroad  company,  donated  to 
it  by  the  Elyton  Land  Company  for  railroad  purposes,  when  it 
founded  and  laid  out  the  city. 

But  it  cannot  be  doubted,  says  the  court  in  concluding  its  discus- 
sion on  this  point,  that  this  corporation  had  no  authority  to  take  or 
receive,  either  by  condemnation  or  by  grant,  property  for  the  use  of 
a  freight  belt  railroad  which  it  had  no  power  to  construct  or  oper- 
ate. 

However,  the  court  recognizes  it  as  a  principle  of  universal  ap- 
plication that  if  a  corporation  has  acquired  the  title  and  possession 
of  real  property,  its  right  to  hold  it  cannot  be  questioned  by  a  pri- 
vate citizen,  this  question  being  one  between  the  corporation  and 
the  government,  the  state  alone  having  the  power  to  question  the 
right  in  a  direct  proceeding  for  this  purpose.  Still  it  says  that  if  it  is 
necessary  for  the  corporation  to  seek  the  aid  of  a  court  of  equity 
to  perfect  its  title,  an  interested  individual  may  contest  its  claim, 
and  the  court  will,  in  case  it  has  no  right  to  hold  property  of  the 
particular  kind  in  controversy,  refuse  a  decree  in  its  favor. 


Riding  on  Running  Board  of  Trolley  Car. 


Hassen  v.  Nassau  Electric  Railroad  Company  (N.  Y.),  53  N.   Y. 

Supp.,  io6g.     November  i,  1898. 

An  open  trolley  car,  with  seats  running  across  and  a  running 
board  upon  the  side,  had  from  70  to  90  passengers,  all  of  the  seats 
being  filled,  and  people  standing  in  the  space  between  the  seats  and 
also  upon  the  running  board.  A  man  got  on  it.  He  could  have  oc- 
cupied some  of  the  still  unoccupied  space  within  the  car  between 
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the  seals,  1)111  niiKiiiud  iipnii  lln-  niiiiiiiiK  Ijoard.  While  ridiiiK  in 
this  position,  and  when  the  car  was  runnins  at  about  six  or  eight 
miles  an  hour,  it  K^ve  a  sudden  violent  jerk,  causing  him  to  break 
his  hold  with  the  left  hand  upon  the  stanchion  of  the  car,  swinging 
his  body  outward,  in  which  position  his  head  was  brought  into  con- 
tact with  a  trolley  pole,  inflicting  injuries,  to  recover  damages  for 
which  he  sued  the  electric  railroad  company. 

The  company  contended  that  the  man  was  guilty  of  negligence  as 
matter  of  law;  that  if  he  could,  with  slight  inconvenience  to  himself, 
hove  procured  standing  room  between  the  seats  of  the  car,  he  was 
bound  so  to  do;  and  that,  as  it  was  conceded  that  there  was  such 
space,  the  man  must  be  deemed  to  have  volimlarily  remained  in  a 
place  of  danger,  which  defeated  his  right  to  recover  damages. 

But  conceding  that  a  persfin  would  l)e  chargeable  with  contribu- 
tory negligence,  in  the  ordinary  operation  of  a  car,  if  he  stood  upon 
a  running  board  when  he  might  obtain  a  safe  place  within  the  body 
of  the  car,  the  second  appellate  division  of  the  supreme  court  of 
New  York  declares  that,  under  the  circumstances  of  this  case,  it 
does  not  think  that  such  proposition  may  be  affirmed  as  matter  of 
law. 

The  court  says  that  it  is  well  known  that  tlie  space  between  these 
seats,  when  the  latter  are  occupied,  is  quite  narrow.  With  small 
people  upon  a  seat,  the  space  left  might  be  occupied,  with  more  or 
less  inconvenience.  With  large  people  it  may  become  a  matter  of 
extreme  dilVieulty  to  stand  in  the  space,  and  with  some  an  impossi- 
bility. In  all  cases  it  is  a  place  of  discomfort,  and  disagreeable  both 
to  the  person  standing  and  to  those  sitting. 

Nor  docs  the  court  stop  with  this  generalization.  It  goes  on  to 
say  that  the  cars  running  from  Coney  Island  to  Brooklyn,  on  one 
of  which  this  man  was  injured,  at  most  times  are  crowded  within 
and  without  in  all  available  space.  The  company  expects  that  this 
will  be  so;  and  if  it  does  not  invite,  it  makes  little  effort,  if  any,  to 
prevent  such  condition,  and  collects  and  receives  fares  from  those 
sitting  and  those  standing,  indifferent  as  to  the  place  where  the  pas- 
senger secures  his  foothold. 

Under  such  circumstances,  the  court  says  that  it  thinks  the  ques- 
tion of  contributory  negligence  becomes  one  of  fact  to  be  deter- 
mined by  the  jury,  having  regard  to  particular  conditions. 

The  trial  court  charged  the  jury  in  accordance  with  this  view  of 
the  law.  and,  upon  the  evidence,  the  appellate  division  thinks  the 
submission  was  proper. 

Besides  this,  the  court  holds  that  the  company  was  properly 
found  guilty  of  negligence  upon  the  testimony.  It  says  that  such 
finding  was  warranted  by  the  evidence  with  regard  to  the  sudden 
and  violent  starting  of  the  car,  which  was  shown  to  have  disturbed 
the  equilibrium  of  other  passengers  as  well  as  of  this  particular  one. 
It  says  that  the  company  had  accepted  him  for  carriage.  It  collect- 
ed his  fare,  and  knew  the  place  he  occupied  upon  the  car.  It  was 
bound  to  know  that  the  application  of  motive  power  in  such  manner 
as  to  cause  the  car  to  give  a  violent  jerk  was  extremely  hazardous, 
in  view  of  the  position  of  many  of  the  passengers  upon  the  car,  and 
might  result  in  injury.  The  jury  were  therefore  authorized  to  say 
that  it  was  a  negligent  act,  it  holds.  And  judgment  against  the 
company  is.  upon  these  considerations,  affirmed. 


;^Street  Railway  Cannot  b3  Double  Tracked  Under  Guise  of  Building 
Switches. 


Willis  V.  Erie  City  Passenger  Railway  Company  (Pa.),  41  Atl.  Rep., 

307.    October  17,  1898. 

This  was  a  suit  brought  by  certain  township  road  commission- 
el's  to  restraan  the  extension  of  a  street  railway  side-traek  aloui; 
a  highway,  and  they  obtaimil  a  i)t>rmanent  injunction.  Among 
the  flniiings  of  fact  was  one  stating  Iliat  the  road  commissionors 
had  duly  passed  a  resolution  granting  to  said  company  and  its 
lessees  the  right  of  extending  the  street  railway  in  question  along 
the  high\A-ay.  provided  that  the  railway  should  l>e  constrHcte<l 
south  of  the  center  of  the  road,  except  at  points  where  crossovers, 
switches,  and  turnouts  wi>re  nHiuiriHl.  the  poles  to  be  set  as  iK-ar 
to  the  south  fence  as  practicable,  almost  all  of  the  owners  of  abut- 
ting property  having  previously  granted  the  tight  to  occupy  and 
extend  the  line  of  railway,  and  the  ntn-essary  turnouts,  and  to 
operate  the  same  through  and  along  said  higliway. 

As  a  conclusion  of  law  it  was  held  that  by  virtue  of  the  con- 
sent given  by  the  road  commissioners  and  landowners,  and  by 


Ibc  fjifl  that  the  nilhvay  liiul  been  conslructe;!  in  H»id  lilghway, 
Unit  llie  dcfi'MdiinlH  liiul  the  right  to  miilnloiii  and  operate  a  sin- 
gle Iniik  Hired  iiiiHwngiT  nilhviiy,  wltti  tiu'di  swlleliei*  or  liirn- 
oulH  a»  are  iieeeHiMiry  for  the  pioix-r  openillon  of  Hlngli-track 
Kln.-el  railway,  bill  that  the  di'fendautH  had  no  tiglil  to  coiwlruct 
n  double-lrack  railway  In  Kaid  highway. 

It  was  fiirtlier  adjudged  that  the  liK^aUou  ol  hw1Ii-1i<-h  iirlor  to 
the  eoiiimene<'nu'nt  of  the  Bult,  did  not.  und<r  the  faetK  of  the 
cu«c,  exhauHt  the  power  to  build  nweBsary  tunioulK,  or  to  relo- 
eiite  the  kh.iu-  permanently,  ho  hh  to  equulixe  llw  rllnUnu'e,  etc., 
iiliil  that,  while  r)rdlnarily  the  length  of  hwIIcIiik,  etc.,  might  !><■  a 
mailer  in  the  diHcretlon  of  On;  railway  company,  yet  where,  iiH 
In  thiH  case,  the  defen<lantH.  und<T  the  gulne  of  liiillding  hWltelieH, 
wt'fe  manifeKlly  alb'tiiptlng  to  doiilile-irark  their  railway,  or  at 
least  a  large  iMirtioii  of  It,  it  then  became  tin-  duty  of  the  eoiiil  In 
lind  from  the  evidence  the  nuinljer  of  Hwltches  and  of  what 
hngib  wen-  necessary  liirnouts  to  which  the  defendanlH  were  eii- 
tif.ed. 

'Hie  supreme  n>uit  of  I'eiinsyivanla  slates  that  the  caw  waH 
;rli-<l  wllh  such  painstaking  rare  and  ability  that  llllle.  if  any- 
thing, would  Im-  iirolltably  addi'<l  to  the  opinion  eiiilMKlyiiig  the 
lindiiigH  of  fact,  conelusioim  of  law,  etc..  of  tin  i-ourl  IbIow.  and 
.•illirms  Its  decree,  dismJiwIiig  the-  appeal. 


'•  Any  Railroad  "  Held  to  Include  Street  Railways. 


Haniniei   v.   Kirby  (Tex.   Civ.  App.),  4"  S.   W.   Rej)..  ,Vj2.     June  23. 

1898. 

A  genenil  deuiuiTer  was  stiKlnlued  to  the  iR'tltlon,  and  tiie  nun 
was  dismissed,  in  this  case.  Id  the  district  court,  on  Die  ground 
that  the  Texas  statutes  give  no  cause  of  action  ag.-iln.-it  me  re- 
ceiver of  a  street  railway  for  the  detith  of  a  i>erson  caused  i>y  the 
negligence  of  his  a-rvauts 

Whether  or  not  'his  ruling  was  correct,  the  court  of  civil  a|»- 
peals  of  Texas  says.  dc]M-nds  u]k>ti  the  construction  to  be  gu'en 
tliiat  portion  of  anicle  3017  of  the  Uevisod  Stjitutes  of  Te.\:iH  of 
1S95,  which  gives  riglits  of  action  as  follows:  "Wlieu  the  death 
of  any  person  is  causi-d  by  the  negligence  or  carelessnes*  or  tne 
proprietor,  owner,  charten'r.  hiriT  of  any  railroad.  BteaiiiixKii. 
stage  coach  or  other  vehicle  for  the  ciinveyance  of  goods  01  pas- 
sengers, or  by  the  unfitness,  negligence  or  carelessness  of  their 
servants  or  agents;  when  the  death  of  any  person  is  caused  i>y  the 
negligence  or  carelessness  of  the  receiver  or  receivers  01  oUm-t 
person  or  persons  in  charge  or  control  of  any  railroad,  their  ser- 
vants or  agents,  ind  the  liabilities  of  receivers  shall  extend  to 
cases  in  which  the  death  may  be  caused  by  reason  of  the  bad  or 
iinsafe  condition  of  the  railroad  or  machinery  or  other  reason  or 
.■ause  by  which  an  action  may  be  brought  for  damages  on  acc-onni 
of  injuries,  the  same  as  if  said  railroad  were  being  operau-<l  hy 
ibe  railroad  company" 

I'he  couri  says  that  it  believes  that  it  has  not  been  qne»uoned 
n  the  state  that  stret-t  railroads  themselves,  when  openiuing 
iheir  roads,  are  liable  under  this  statute  for  damages  for  Heaths 
caused  by  the  negligence  of  their  servants.  If  they  are  grm-rally 
liable,  their  liability  is  created  by  the  inclusion  of  them  within 
ihe  words  "any  railroad"  used  in  the  first  clause  of  said  uruele 
3017.  And  if  that  language  embraces  street  railroads,  the  court 
holds,  it  must  necessarily  follow  that  the  same  langauge  in  the 
second  clause,  with  reference  to  the  receiver  of  "any  miiroad," 
must  also  include  receivers  of  street  railways,  because  It  is  im- 
possible to  hold  that  the  words  are  used  in  different  senses  lu  tlie 
two  relatioirs 

And  so  the  i-ourt  bold?  that  the  language  "any  railroad."  m  the 
stattitc  under  consideration,  in'-ludos  street  railroads,  and  tnere- 
fore  gives  an  action  against  receivers  of  sroh  roads  for  the  iieain 
of  a  person  caused  bv  the  negligence  of  their  servjuits.  ajut  thai 
the  action  of  the  district  conn  ip  dismissing  the  suit  against  ihe 
receiver  was  erroneous 

A  rehearing  was  denied 

But  this  case  should  not  be  passed  by  without  it  being  lurther 
noted  that  the  court  suggested  that  it  might  be  urged  that  llahll- 
ty  would  attach  to  a  street  railway  coinp.iny  as  the  owner  of 
'vehicles  for  the  conve.rance  of  passengers."  thus  spoiling  the 
above  argument.  But  the  court  thinks  that  it  is  hardly  to  l>e  sui>- 
posed  that  the  legislature,  if  intending  to  cake  them  liable  at 
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all,  would  express  Its  lutt^ntion  by  referring  to  Iheiii  n»  the  owne'rs 
of  vehicles,  while  at  the  same  time  <h'elnrmg  generally  i1h>  lia- 
bility of  niilroads.  The  words  "other  vehicles,"  it  sjiys.  follow 
noturjilly  after  "stage  coach,"  and  Include  such  instruments  of 
conveyanc-e  as  are  not  embraced  in  the  precedJug  language.  I'h^y 
might  include  street  ears,  but  the  court  says  that  it  thinks  the 
more  natural  construction  of  the  stattite  Is  to  hold  that  tnose 
operating  street  railways  are  Included  among  the  owners  of  "any 
railroad." 


Legal  Propriety  of  Making  Due  Allowances  for  Temporary  Breakdowns. 


Illinois  Trust  &  Savings  Bank  v.  Ottumwa  Electric  Railway  (U.  S. 

C  C),  89  Fed.  Rep.,  235.     September  8,  1898. 

This  action  was  brought  to  foreclose  a  trust  dei^d.  A  third 
party  tiled  a  petition  of  IntoTvcntion  for  the  purpose  of  establish- 
ing a  preferential  claim,  over  the  trust  deed,  for  money  he  had 
furnished  the  defendant  company,  which  was  engaged  la  operat- 
'ug  an  elec-tric  railway  system,  in  operating  an  electric  lighting 
plant,  and  in  operating  a  strtun  h'Ciiting  plant. 

Om'  point  that  the  United  States  circuit  court  makes,  in  this 
connection,  is  that  the  payment  of  an  installment  of  interest  ou 
bonds  under  the  trust  deed  in  (juestion,  though  it  possibly  pte- 
venttvl  a  foreclosure  of  the  trust  deed  at  that  time,  did  not  make 
or  keeT)  the  railway  a  "going  concern,"  because  such  foreclosure 
would  doubtless  then,  as  has  now,  been  attended  with  others  pro- 
viding for  operation  of  the  railway  enterprises  meanwhile. 

But  all  of  the  rest  of  the  money  the  intervener  furnished,  be- 
yond a  certain  sum  that  was  diverted  from  use  in  making  addi- 
tions to  the  plant  was  applied  on  the  payment  of  interest,  was  ex- 
pended in  building  a  new  power  house,  and  providing  additional 
engine.  lx>iler.  etc..  facilities.  The'  court  is  convinced  that  this 
was  an  imperative  necessity  at  the  time.  But  objecti.in  was  urged 
that  the  expenditure  was  unnecessarily  large,  and  that  a  smaller 
one  might  have  been  sufficient.  The  answer  of  the  court  is  that, 
while  it  may  be  true,  under  the  evidence  as  applied  to  past  facts, 
that  a  smaller  expenditure  might  have  sufficed,  yet  we  must  not 
forget  that  what  are  now  to  us  known  facts  then  lay  wholly  In 
the  futuiv.  There  was  the  necessity  of  making  proper  allowances 
for  temy)orary  breakdowns  in  machinery,  boilers,  etc.,  and  the  ne- 
cessity of  some  provision  to  meet  same 

The  railway  could  not  shut  do%vn  for  repairs,  like  a  private  cor- 
poration operating  a  sawmill  or  a  factory,  continues  the  court. 
What  would  justify  this  shutting  down  in  the  sawmill  or  fac- 
tory might  fall  far  short  of  justifying  it  in  the  railway.  Its  pub- 
lic and  private  lighting,  the  operation  of  its  street  railway  lines, 
and  the  furnishing  of  its  lieating  facilities,  demanded  whatever 
precautions  were  reasonably  necessary  as  to  reserve  ability  to 
supply  the  same  or  provide  for  accidents  reasonably  to  be  an- 
ticipated. 

In  conclusion,  the  court  rules  against  the  allowance  as  a  prefer- 
ential claim  of  the  amount  applied  to  payment  of  interest,  but  it 
allows  as  a  preferential  claim  the  amount  furnished  the  railway 
and  applied  to  erection  of  building  and  procuring  maenmeiy, 
etc..  for  power  supply. 


Doing  Some  Freight  and  Express  Business  Does  Not  Alter  Nature 
of  Railway. 


Cedar  Rapids  &  M.  C.  Railway  Company  v.  City  of  Cedar  Rapids 

(la.),  76  N.  VV.  Rep.,  728.     Oct.  20,  1898. 

Here  is  a  ca.-ie  where  a  railway  company  that  was  asses-sed  as 
a  street  railway  company  contended  that  it  was  a  "railway  cor- 
poration," within  the  meaning  of  Section  1317  of  the  Iowa  Code  of 
1873.  which  provides  that.  "On  th-e  first  Monday  of  March  in  each 
year,  the  executive  council  shall  assess  all  the  property  of  each 
railway  corporation  in  this  state,  excepting  lands,  lots,  and  other 
real  estate  belonging  theretx)  not  used  in  the  operation  of  any 
railway." 

The  railway  owned  and  operated  by  the  company  extended 
from  a  point  within  the  limits  of  Cedar  Rapids,  through  the  In- 
corporated town  of  Kenwood,  and  over  certain  unincorporated 
territory,  into  the  in<'orporated  city  of  Marion.  It  also  owned 
and  operated  in  connection  therewith  certain  other  lines  or 
branches  entirely  within  the  limits  of  the  city  of  Cedar  Rapids. 


Vhese  tracks  were  laid  U]ion  and  at  the  grade  of  the  streets  of 
these  municipalities,  and  upon  and  at  the  grade  of  the  public 
highway  connecting  said  cities,  over  the  uuinconvoTiated  territory, 
'ucludiug  certain  county  bridges  in  said  highway. 

Originally,  the  line  to  Marion  stalled  at  what  was  then  the 
boundary  street  of  Cedar  Rapids,  and  was  operated  by  steam  en- 
gines, under  chapter  32,  Acts  18th  General  Assembly,  authorizing 
any  street  railway  company  extending  its  lines  beyond  the  limits 
of  the  city  to  build  and  operate  its  road  over  and  along  any  iKir- 
tion  of  a  highway  of  a  width  of  ItX)  feet  or  more.  Later,  the 
tracks  within  the  city  of  Cedar  Rapids  and  that  to  Marlon  were 
oiH-rated  together;  electricity,  applitsl  by  the  overhead  or  trolley 
system,  being  use<l  as  the  motive  power,  one  or  more  of  the  steam 
eiiginos  formerly  used  being  kept  in  a  motor  house  near  a  c<'rtaiii 
creek,  f(>r  use  in  case  of  deep  snows  or  other  I'mergency  reiwleriiig 
their  use  desirable.  Cars  were  operated  on  these  tracks  mainly 
for  the  carriage  of  passengers  in  the  manner  practiced  by  street 
railways,  but  the  company  had  four  cars  which  it  used  in  carry- 
ing freight  In'tween  said  cities,  and  it  also  carried  such  express 
matter  as  was  offeri'il  at  eillier  end  of  tlic  line  or  at  .-my  imiiit 
between. 

ConctHltng  that  the  company  is  a  "railway  corporation,"  in  the 
broadest  signification  of  that  term,  the  supreme  court  of  Iowa 
says  that  the  fact  that  the  Hue  between  Cedar  Rapids  and  Marion 
was  laid  and  operated  along  the  highway  as  authorized  by  the  act 
stated,  relating  exclusively  to  street  railway,  seems  to  it  con- 
clusive that  the  eotupany  is  a  street  railway  corporation,  and  not 
a  railwav  corporation,  within  the  meaning  of  said  section  1317, 
Code  1873.  The  fact  that  the  company's  street  railway  was  an- 
thorized  to  be  extended  and  laid  and  operated  along  a  hlgnway. 
It  says,  precludes  the  conclusion  that  it  was  intended  to  be  other 
than  a  street  railway 

Moreover,  while  ordinarily  it  is  true  that  a  distinctive  and  es- 
sential feature  of  a  street  railway  in  relation  to  other  railroads 
iB  that  it  is  exclusively  for  the  transportation  of  passengers,  and 
not  for  goods,  the  supreme  court  declares  that  surely  the  mere 
fact  that  this  company  carried  goods  and  express  matter  did  not 
take  it  out  of  the  class  of  railways  where  the  statute  under  which 
It  was  built  and  oix-rated  put  it 

Thus  it  is.  that  the  court  holds  that  this  company  Is  not  a  "rail- 
way corporation."  as  contemplated  in  said  section  1317.  but  a 
street  railway,  and  is  therefore  subject  to  assessnuMit  by  the  local 
assessors. 


All  Care  and  Vigilance  That  Human  Foresight  May  Suggest  Must  be 
Exercised. 


Keegan  v.  Third  .Avenue   Railroad   Company   (N.   Y.),  54  N.   Y. 

Supp.,  391.     November  11,  1898. 

The  injuries  for  which  damages  were  awarded  in  this  case  were 
sustained  by  a  passenger  who  was  sitting  on  the  side,  near  the  rear, 
of  an  open  car  on  a  cable  road,  and  were  caused  by  a  collision  with 
a  heavy  wagon  that  the  driver  was  attempting  to  get  out  of  the 
way  of  another  car  that  had  come  up  behind  it  on  the  other  track. 

First  of  all,  the  first  appellate  division  of  the  supreme  court  of 
New  York  says,  that  the  gripman  was  not  absolved  from  blame  for 
not  observing  this  attempt  and  slackening  his  speed,  because  the 
wagon  struck  the  car,  instead  of  the  car's  striking  the  wagon.  A 
defendant  company  has  often  been  held  liable,  although  its  own  car 
was  the  one  struck  in  the  collision. 

But  the  main  question  of  law  presented  upon  this  appeal  was  as  to 
the  correctness  of  the  trial  judge's  charge  to  the  effect  that,  while 
the  company  was  not  to  be  considered  as  an  insurer  of  its  passen- 
gers' safety  against  all  possible  injury,  yet  it  was  bound  to  use  a 
high  degree  of  skill  and  vigilance  to  guard  against  accidents  from 
which  its  passengers  might  suffer  injuries,  and  that  it  had  not  ful- 
filled this  duty  unless  it  had  used  the  utmost  care  and  diligence 
which  human  skill  and  foresight  would  suggest.  And  this  was  sub- 
sequently accentuated  by  his  specifically  charging  further  that  the 
responsibility  of  a  common  carrier  of  passengers  is  such  as  to  re- 
quire a  high  degree  of  care  for  their  safety,  and  the  discliarge  of  this 
duty  requires  of  such  a  carrier  the  exercise  of  all  the  care  and  vigi- 
lance that  human  foresight  may  suggest  to  secure  the  safety  of  its 
passengers. and  that  if  it  was  possible  by  exercising  of  great  care  and 
vigilance,  all  that  human  foresight  might  suggest,  for  the  gripman 
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lu  have  avoided  the  collision  and  toiibequciil  injury  to  the  plaintiU, 
and  lie  failed  to  use  such  care  and  vigilance,  then  he  was  negligent, 
and  the  railroad  was  resiionsililc  for  the  consequence  to  the  plain- 
ti(T. 

This  charge,  the  court  holds,  was  ctjrrect,  and  in  accordance  with 
what  it  understands  to  be  the  settled  rule  of  law  in  the  state  applica- 
ble to  the  facts  here  presented  to  the  jury.  Nor  does  it  agree  with 
the  conteiilioii  that  llie  rule  in  (iucsti(jii  is  not  applicable  to  street 
cars  drawn  by  horses  or  propelled  by  a  cable. 

Referring  to  the  case  of  Stierle  v.  Union  Railway  Company,  re- 
ported on  page  568  01  the  Street  Railway  Review  tor  August, 
and  coininciiled  on  in  a  decision  reported  on  page  741  of  the  Street 
Railway  Review  for  October,  1898,  the  court  says  that  what  it  un- 
derstands to  have  been  decided  in  that  case  was  simply  that  the 
general  rule  to  which  it  has  adverted  was  not  applicable  to  its  par- 
ticular facts,  that  case  presenting  no  situation  of  danger  and  calling 
for  no  special  exercise  of  extreme  vigilance. 

Every  act  of  the  driver  of  a  car,  however  sim|)lc  and  ordinary, 
continues  the  court,  calls  for  reasonable  care.  Where,  however, 
there  is  nothing  whatever  in  the  surroundings  to  evoke  the  slightest 
sense  of  danger,  the  decree  of  care  required  is  simply  that  which 
is  commensurate  to  the  existing  conditions.  A  rule  which  called 
upon  every  driver  or  inotorman,  at  all  times  and  under  all  circum- 
stances, to  keep  himself  keyed  up  to  the  highest  pitch  of  vigilance, 
would  be  senseless.  He  should  never,  it  is  true,  be  heedless  or  for- 
getful of  his  duty.  He  should,  in  fact,  at  all  times  be  watchful  and 
prepared  for  emergencies.  When,  however,  the  law  imposes  upon 
him  a  still  higher  degree  of  care — namely,  the  exercise  of  all  the 
vigilance  that  human  foresight  can  suggest — it  naturally  refers  to 
conditions  calling  for  that  extreme  degree  of  vigilance.  It  is  not 
so  unreasonable,  for  example,  as  to  demand  constantly  strained  eyes 
from  the  lookout  over  a  perfectly  clear  horizon. 

Finally,  the  court  directs  attention  to  the  fact  that  in  the  general 
charge  the  trial  judge  explicitly  confined  the  propositions  quoted  to 
the  particular  situation  "  iniincdiately  prior  to  the  happening  of  the 
accident."  and  s]H)ke  of  the  gripman's  duty  coniniencing  when  the 
driver  of  the  wagon  began  to  swing  it  across  the  track  the  gripman 
was  on.    Judgment  for  plaintiff  affirmed. 


Not  Necessarily  Negligence  for  Woman  to  Prepare  to  Alight  Before 
Cars  Stop. 


Springfield  Consolidated  Railway  Company  v.   Hoeflfner   (l\\.),  51 

N.  E.  Rep.,  884.     October  24,  1898. 

The  supreme  court  of  Illinois  recalls  here  that  it  has  held  that  it 
is  not  negligence  in  itself  for  a  passenger  to  board  or  alight  from 
d  street  car  operated  by  horse  power  while  it  is  in  motion;  that  it 
is  not  negligence  in  itself  for  a  passenger  to  board  or  alight  from  a 
street  car  propelled  by  electricity  while  it  is  in  motion;  and  also  that 
it  is  not  negligence  in  itself  for  a  passenger  to  get  on  or  oflf  a  mov- 
ing street  car,  whose  motive  power  is  a  cable.  In  all  such  cases  of 
getting  on  or  oflf  street  cars  while  they  are  in  motion,  whether  such 
cars  are  propelled  by  horse  power,  electriciiy  or  cable,  continues 
the  court,  the  question  whether  or  not  the  passenger  has  used  due 
care  for  his  safety,  or  whether  or  not  he  has  been  guilty  of  contribu- 
tory negligence,  is  a  question  of  fact  to  be  submitted  to  the  jury, 
and  to  be  determined  by  them  from  the  circumstances  surrounding 
the  case. 

In  this  instance  it  was  a  woman  who.  according  to  one  expression 
of  the  court,  might  be  deemed  to  have  attempted  the  feat  af  alight- 
ing from  a  moving  electric  street  car,  and  the  court  says  that  it  was 
for  the  jury  to  determine  whether, in  making  such  an  attempt  on  her 
part,  she  was  exercising  due  care  for  her  own  safety.  But,  it  seems 
from  the  evidence,  that  this  was  more  of  a  case  where  the  woman 
notified  the  conductor  of  the  street  crossing  at  which  she  wanted  to 
alight,  and  as  the  speed  of  the  car  was  slackened  at  that  point,  pre- 
pared to  alight  when  the  car  should  stop  on  the  other  side  of  the 
crossing.  She  stood  with  one  foot  on  the  car  and  the  other  on  the 
foot-board,  and  was  holding  on  to  the  brass  arm  of  the  seat  While 
she  was  in  this  position,  and  while  it  seemed  that  the  car  was  about 
to  stop  and  she  was  about  to  alight,  the  car.  without  stopping,  start- 
ed forward  with  a  sudden  and  violent  jerk,  breaking  her  hold  and 
throwing  her  upon  her  back,  so  as  to  cause  the  injuries  complained 
of,  the  most  serious  of  which  was  to  her  spine.    The  trial  judge  told 


the  jury  that  they  must  believe  from  all  the  evidence  that  the  com- 
pany ran  its  car  to  the  corner  of  the  intersecting  street  in  question, 
and  was  then  and  there  in  the  act  of  slacking  up  or  stopping  said 
car,  and  that  the  woman  passenger  was  then  and  there  exercising 
all  due  care  and  caution  for  her  own  safety,  and  that,  while  so  exer- 
cising said  care  and  caution,  she  was  preparing  to  alight  from  said 
car  when  it  should  come  to  a  stop,  and  that  such  act  or  acts  by  her 
of  preparing  to  alight  at  the  time,  under  all  the  circumstatices,  and 
in  the  manner  shown  by  the  evidence,  were  not  negligence  or  care- 
lessness on  her  part. 

This  instruction,  the  supreme  court  holds,  stated  the  law  with  sub- 
stantial correctness.  It  says,  furthermore,  that  street  car  companies 
arc  obliged  to  stop  a  reasonable  time  to  allow  passengers  to  get  on 
or  ofT  the  car,  and  the  question  of  what  is  a  reasonable  time  is  in 
every  case  a  question  for  the  jury.  If  the  manager  of  a  car  sees,  or 
ought,  in  the  exercise  of  reasonable  care,  to  sec,  that  a  passenger  is 
in  the  act  of  getting  on  or  ofT  the  car,  it  is  negligence  on  the  part 
of  the  company  if  he  starts  the  car  suddenly. 

The  supreme  court  also  points  out  that  the  jury  were  required  in 
this  case  to  find  that  the  passenger  gave  to  the  conductor  reasona- 
ble notice  of  her  desire  to  get  oflf,  which  left  the  jury  to  determine 
whether  the  notice  was  reasonable  or  not.  Judgment  for  the  wom- 
an aflirmed. 

»  «  » 

A  NEW  FENDER. 


The  fender  illustrated  is  now  being  trieil  on  a  Western  road  but 
has  not  ycf  pas-scd  tin-  cXfHTliiifntnl  Ktage.  When  nnytlnng  ib 
•strui-k  by  the  guard,  fastcmtl  to  tin-  buniiicr  by  iiicnnH  of  a  pivnt.  <1 
lever,  the  feuder  beneath  the  platform  is  forced  down  .igaUi.si  the 


tr.ick.  and  is  supposed  to  scoop  up  the  fallen  person.  As  now  con- 
structed the  guard  in  front  of  the  bumper  extends  down  too  close 
to  the  track  and  serious  injury  is  liable  to  be  done  a  person  before 
the  fender  proper  comes  into  play. 


EXCLUSIVE  UNIFORM  HOUSE. 


An  extensive  establishment  has  recently  been  opened  in  Chicago, 
at  192  and  194  Market  street,  for  the  exclusive  manufacture  01  uni- 
forms. While  uniforms  of  every  description  will  be  made  and  also 
carried  in  stock,  particular  attention  will  be  given  to  conductors' 
and  motormen's  garments.  The  concern  is  composed  of  men  who 
have  had  extensive  experience  in  uniforming,  and  the  firm  name  is 
James  H.  Hirsch  &  Co.  The  manager  is  H.  H.  Crocker,  also  an 
experienced  uniform  maker,  who  has  furnished  some  of  the  largest 
steam  roads  running  out  of  Chicago.  Samples  and  prices  will  be 
sent  on  application.  Special  attention  will  be  given  to  street  rail- 
ways in  cities  of  50,000  or  less. 
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LORD  BALTIMORE   MAXIMUM  TRACTION 
TRUCK. 


PERJURY  IN   NEW   YORK   DAMAGE  SUITS. 


The  accompanying  illustration  shows  the  maxinuini  traction 
truck  made  by  the  Baltimore  Car  Wheel  Company  of  Baltimore, 
Md.,  and  like  the  other  well-known  trucks  made  by  the  company 
it  is  called  the  Lord  Baltimore.  The  design  conforms  to  that  of  the 
Lord  Baltimore  single  and  center-bearing  trucks. 

The  pedestals  are  of  steel  and  form  part  of  the  side  frames;  they 
are  provided  with  housings  to  receive  graduated  coil  springs,  which 
rest  on  the  axle  boxes  and  carry  the  entire  weight,  thoroughly  cush- 
ioning all.  The  car  body  and  load  ride  upon  four  half-elliptic 
springs,  two  to  each  truck,  suspended  from  below  the  side  frames 
by  links  and  connected  by  posts  to  the  truck  bolsters.  The  posts 
are  held  in  place  between  and  guided  by  the  bars  forming  part  of 
side  frames  and  connecting  the  pedestals. 

They  are  of  bolster  construction,  to  which  bolster  pivotal  centers, 
located  at  or  near  the  centers  of  driving  a.xles,  are  fastened;  the 
weight  of  the  entire  structure  is  so  proportioned  that  66  per  cent 
rests  upon  the  driving  wheels  and  is  applied  to  the  wheels  through 
the  bolsters  and  distributed  upon  the  centers  of  the  bolsters  and 
.self-oiling  roller  side  bearings  which  revolve  upon  steel  thimbles. 
These  roller  side  bearings,  upon  which  car  body  chafe  plates  bear, 
are  placed  directly  above  centers  of  half-elliptic  body  springs.  The 
axle  boxes  are  of  the  most  improved  dust  and  oil  tight  pattern  and 
pro\idcd  with  either  felt  or  waste  feed  as  may  be  desired. 

The  driver  end  cross  frames  are  bolted  directly  to  the  main  ped- 
estals and  are  of  such  form  that  thev  will  never  be  outside  of  track 
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LORD  B.\LTIMORE  M.\XIMUM  TRACTION  TRUCK. 

line  in  curving;  the  only  function  they  perform  is  to  carry  bars  sup- 
porting the  motors  upon  outer  ends,  the  motors  being  placed  out- 
side of  the  drivers.  These  end  cross  frames  form  stiff  end  ties  for 
the  side  frames,  which  are  also  securely  braced  diagonally  between 
the  wheels.  The  frames,  taken  as  a  whole,  are  as  securely  built  as 
the  best  locomotive  trucks  and  have  all  the  advantages  of  stiffness 
and  stability  claimed  for  center  bearing  trucks  of  the  most  approved 
design. 

The  brakes  are  applied  between  wheels  and  so  constructed  with 
proportioned  levers  that  70  per  cent  of  the  braking  power  is  applied 
to  the  drivers,  they  are  operated  by  levers  acting  from  the  pivotal 
points  of  trucks,  avoiding  the  use  of  objectionable  quadrants  in  ap- 
plying brakes  upon  curves;  all  the  working  parts  of  the  brake 
mechanism  have  large  bearings  provided  with  oil  holes,  work  upon 
steel  thimbles,  are  placed  at  center  lines  of  trucks,  and  not  liable  to 
receive  mud  or  dust  thrown  up  by  the  wheels.  The  brakes  are  ex- 
tremely powerful  and  this  power  is  equalized  between  the  trucks  by 
interposing  springs  in  such  a  manner  that  it  will  be  divided  equally 
between  the  trucks  and  each  w-heel  will  receive  its  proper  propor- 
tion of  the  braking  power. 

These  trucks  are  thoroughly  and  carefully  built  in  every  particu- 
lar, the  construction  is  such  that  there  are  no  shearing  stresses 
upon  the  bolts.    All  parts  are  of  steel  and  malleable  iron,  no  cast 
iron  being  used  except  for  wheels  and  brakeshoes. 
«  •  » 

The  Employes'  Mutual  Benefit  Association  of  the  Rapid  Transit 
Railway  Company  of  Syracuse,  N.  Y,,  was  organized  last  month. 
Applicants  for  membership  must  be  between  the  ages  of  21  and  45; 
the  initiation  fee  is  $1  and  the  monthly  dues  50  cents.  Death  ben- 
efits of  $150  and  sick  benefits  of  $1  per  day,  with  a  maximum  of 
$90  in  any  one  year. 


It  is  stated  by  Louis  Julian,  of  the  claim  department  of  the  Met- 
ropolitan Street  Railway  Company  of  New  York,  that  about  a  year 
ago  he  was  informed  of  a  conspiracy  to  commit  wholesale  perjury 
in  suits  lor  damages  pending  in  the  supreme  court  against  this  com- 
pany and  other  corporations.  A  general  investigation  was  made 
and  a  number  of  confessions  secured  after  which  the  matter  was 
laid  before  the  district  attorney.  In  December  last  an  indictment 
was  secured  against  five  persons  alleged  to  be  concerned  in  the 
conspiracy.  Charles  Gallaher,  an  adjuster,  and  William  Rapp,  a 
janitor,  were  arrested,  and  on  December  28  Michael  P.  O'Connor, 
a  lawyer,  gave  himself  up  and  was  admitted  to  bail. 

O'Connor  was  the  ringleader  and  one  of  his  schemes  was  to  edu- 
cate young  children,  tell  them  what  to  testify  to  and  place  them  on 
the  witness  stand.  In  order  to  thoroughly  drill  them  he  had  in  his 
office  models  of  cars  and  rails,  wagons  and  trucks,  which  were  used 
for  the  purposes  of  illustration. 

The  confessions  on  which  the  indictments  were  based  showed 
the  existence  of  an  organized  band  of  swindlers,  whose  business  it 
was  to  commit  perjury  and  furnish  perjured  testimony  against 
street  railway  companies  in  this  and  other  cities  and  any  and  all 
corporations  and  private  individuals  against  whom  damage  suits 
might  be  brought.  The  Third  Avenue  Railroad  Company,  the 
Casualty  Company  and  other  business  concerns  and  reputable  law- 
yers have  assisted  the  Metropolitan  Street  Railway  Company  in  the 
pursuit  of  these  inquiries. 

.■\nother  source  of  revenue  of  this  band  was  to  furnish  straw 
bondsmen.  Most  of  the  men  used  by  O'Connor  as.  witnesses  to 
swear  his  cases  through  the  courts  had  been  used  by  him  and  others 
as  bondsmen. 

The  affidavits  on  tile  show  that  perjured  testimony  is  cheap  in 
New  York.  One  witness,  who  was  put  through  a  course  of  study 
so  that  he  might  know  the  story  by  heart  when  he  appeared  in 
court,  is  said  to  have  got  $10  to  commit  perjury.  Another  got  $5. 
They  did  not  always  remember  the  stories  when  on  the  witness 
stand,  and  one  man  who  was  in  Oklahoma  when  the  accident  to 
which  he  testified  occurred  aroused  the  suspicion  of  Justice  Frecd- 
nian  by  the  manner  of  telling  his  story. 


FAY  &  CO.S   NEW  FLOORING  MACHINE. 


J.  A.  Fay  &  Co.  of  West  Front  street,  Cincinnati,  have  had  a 
corps  of  expert  mechanics  and  draftsmen  at  work  for  over  a  year 
designing  and  perfecting  new  and  improved  wood-working  machin- 
ery, and  one  of  these  machines  which  has  just  been  placed  on  the 
market  is  shown  in  the  accompanying  illustration.  It  is  known  as 
the  No.  17  new  six-roll,  triple-cylinder,  "  Lightning  "  flooring  ma- 
chine, and  combines  a  number  of  important  improvements  not  be- 


J.  A.  FAY  &  CO.'S  NO.  17  "LIGHTNING"  FLOORIN(;  MACHINE. 

fore  assembled  in  one  machine.  The  framing  is  massive  and  all 
parts  are  well  braced;  by  a  system  of  interchangeable  parts  and  ad- 
hering to  exact  standard  sizes  the  highest  degree  of  perfection  has 
been  reached. 

There  are  three  cylinders  made  of  solid  steel  forgings,  with  four 
faces  slotted  to  receive  two  or  four  knives,  and  chip-breaking  lips 
for  cross-grained  lumber;  all  three  are  provided  with  long  self-oil- 
ing bearings.  The  matching  works  are  heavy;  the  bearings  are  ad- 
justable horizontally  and  vertically,  and  rigidly  locked  by  means  of 
a  lever  conveniently  located  outside  the  frame.  Stock  as  narrow  as 
I'A  in.  may  be  matched  on  this  machine.  The  feed  works  comprise 
six  S-in.   rolls  driven  by  a  train  of  powerful  gearing.     There  are 
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tlii'fc  speeds  fif  feed,  30,  45  ;iiiil  (n)  ft.  pir  iiiiiuilr;  llii-  feed  is  under 
iiisl.'int  and  posilive  cniilnil  of  llie  i)|)ci:ili)r  liy  iiicaiis  o(  a  lever  eii- 
gagiiiK  a  friction  riiiK-  The  various  pressure  bars  are  a<ljiistal)le  to 
and  from  the  cut. 

New  and  iniproveil  lull  liKlili-nniK  .■ippar.iliis  for  holh  lyliiirler 
and  sidediead  heUs,  which  is  ipiicldy  adjustable  while  the  machine 
is  riinniiiK,  permits  the  use  of  endless  belts  that  run  smoothly  and 
ill  I  not  have  to  be  cut  to  take  up  the  stretch. 


PRIZES  FOR  CARE  OF  CARS. 


I'lir  IliriiiMinliaMi  (Ala.)  Railway  &  Electric  Company  has  re- 
cently aildcd  II  new  cars  to  its  C(|uipment.  They  were  built  by  the 
St.  Louis  Car  Company,  and  are  4J  ft.  lonn  with  20  cross  seals. 
They  arc  divided  into  two  compartments  acconimodatiuK  white  and 
colored  passengers.    The  cars  arc  finished  in  Kreen,  white  and  gold. 

Having  made  this  addition  to  the  equipment  General  Manager  J. 
B.  MeClary  thought  the  time  had  arrived  to  put  in  operation  a  plan 
for  keeping  the  cars  in  the  best  possible  condition  and  at  the  same 
time  ascertaining  which  of  the  men  have  the  interests  of  the  com- 
pany at  heart.  Accordingly  street  records  arc  to  be  kept  and 
awards  made  on  July  T  and  December  31  of  each  year. 


A  new  transfer  station  is  under  constrtiction  and  is  to  be  com- 
pleted by  I'Vbruary  I.  A  contract  was  recently  let  for  104  new  3S-h. 
p.  motors  and  the  iniprovenienl  of  the  equipment  is  to  be  continued. 

During  the  first  10  months  of  1K98.  i8,(/)0,ooo  passengers  were 
carried,  an  increase  of  5  per  cent  over  the  same  period  in  1897. 


No  change  of  importance  has  been  made  in  the  lines  of  the  Den- 
ver City  Railroad  Company.  An  ordinance  was  recently  passed  by 
the  council,  after  very  extensive  discussion,  granting  the  company 
the  right  to  change  the  motive  i)Ower  of  its  cable  lines  to  electricity, 
but  Ibis  was  vetoed  by  the  mayor  and  failed  on  its  second  passage. 
*  ■  * 

A  RAILWAY  LOOP  AT  NIAGARA. 


A  new  suspension  bridge  which  is  now  building  at  Lcwislon,  N. 
Y.,  will  be  the  connecting  link  in  a  loop  including  the  lines  of  the 
Niagara  Falls  Park  &  River  Railway  and  the  Gorge  Route.  A  con- 
tinuous trip  can  then  be  made  on  the  trolley  cars  along  the  gorge 
on  the  .\merican  side,  crossing  the  new  bridge  to  Canada,  return- 
ing on  the  Canadian  bank  and  recrossing  the  river  on  the  bridge  at 
Niagara  Falls.  The  bridge  will  be  completed  in  time  for  the  open- 
ing of  the  season  and  will  enable  visitors  and  tourists  to  make  a 
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NEW   YORK  .\PI'RO.\CH  TO  NEW  SfSPENSIOX  BRIDGE  .\T  I.EWISTOX.  X.  Y. 


Conductors  of  electric  trains  and  motormen  of  fare  bo.x  cars  who 
have  kept  the  neatest  cars  will  be  awarded  $10. 

Those  who  have  habitually  kept  dirty  cars  will  be  discharged. 

All  motormen  who  have  not  cost  the  company  anything  for  dam- 
ages or  break-downs  will  be  awarded  $20. 

All  who  have  not  cost  over  $5  for  collisions  or  break-downs  will 
get  $5- 

.MI  who  have  cost  over  $5  and  under  $25  will  get  nothing. 

-Ml  who  have  cost  over  $25  will  be  discharged  unless  they  can 
prove  themselves  innocent  of  carelessness. 
<  »  » 

DENVER  STREET   RAILWAYS  IN   1898. 


The  Denver  Consolidated  Tramway  Company  during  1898  ex- 
pended over  $150,000  in  improvements  and  expects  to  spend  an 
equal  amount  in  1899.  The  tracks  from  Lawrence  and  isth  streets 
to  the  terminus  of  the  Colfax  avenue  line  have  been  relaid  with  60- 
ft.,  72-lb.  rails  on  creosoted  ties.  General  Superintendent  Durbin 
gives  the  cost,  including  paving  between  the  rails,  as  $27,000  per  mile 
of  single  track.  The  company's  shops  are  at  present  busy  rebuild- 
ing cars,  making  combination  cars  by  joining  open  and  closed  cars 
as  described  in  the  Review  for  November. 

What  is  known  as  the  Montclair  line,  running  to  that  suburb,  has 
been  acquired  by  the  company,  bringing  its  mileage  up  to  1 10  miles. 
This  addition  makes  the  longest  5-cent  ride  offered  by  the  com- 
pany 13J.-2  miles. 


most  delightful  circuit  on  the  electric  cars.  The  location  of  the 
bridge  is  on  the  site  of  the  old  suspension  bridge  which  was  built 
in  1850  just  above  the  village  of  Lewiston  and  destroyed  by  a  storm 
in  February,  1864.  The  structure  will  be  1,040  ft.  between  towers 
and  have  a  clear  passageway  of  25  ft.,  affording  ample  space  lor  a 
railway  track  and  a  roadway  for  teams  on  either  side. 

The  cables  are  those  removed  from  the  old  upper  suspension 
bridge  at  Niagara,  recently  replaced  by  a  steel  arch.  The  metal  in 
the  bridge  weighs  about  800  tons.  200  tons  of  which  is  in  the  cables. 
The  height  of  the  bridge  above  the  water  will  be  65  ft.  On  both 
sides  of  the  river  long  approaches  have  been  constructed  so  that 
the  trolley  cars  may  have  an  easy  run  on  and  off  the  bridge,  the 
approach  on  the  New  York  side  being  800  ft.  long.  Double  tracks 
will  be  laid  on  them  to  increase  the  facilities  for  handling  the  cars. 
The  two  illustrations  are  views  of  the  New  York  approach.  The 
face  wall,  which  has  been  built  to  prevent  the  shale  disintegrating 
and  falling  on  the  tracks,  is  800  ft.  long  and  19  ft.  high  at  the  high- 
est point. 


A.  N.  Sicard,  secretary  of  the  Ft.  Smith  (Ark.)  Street  Railway 
Company,  announced  that  construction  work  would  begin  by  Jan- 
uary I.     The  line  is  to  be  six  miles  long. 


The  Helena  (Mont.)  Power  &  Light  Company  reports  its  re- 
ceipts for  the  fiscal  year  ending  November  30,  1898.  at  $36,147,  and 
its  expenditures  at  $37,cx)8,  of  which  $3,200  went  lor  improvements. 
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BURSTING  OF  A  WATER  MAIN  IN   BROOK- 
LYN,  N.  Y. 


■  The  accompanying  illustration,  for  which  we  are  indebted  to  tlie 
"  Scientific  American,"  shows  the  corner  of  Central  avenue  and 
Covert  street  in  Brooklyn  as  washed  out  by  the  breaking  of  a  4*<-ii' 
cast  iron  water  pipe  on  December  ii.  The  pipe  was  laid  about  eight 
years  ago  and  extended  from  the  Ridgewood  reservoir  to  tlie  I'ros- 
pect  Hill  pumping  station. 

The  soil  about  the  point  of  the  break  is  sandy,  and  the  street  was 
undermined  before  the  efTect  of  the  break  showed  on  the  surface. 
When  the  street  caved  in  the  gas  mains  were  broken.  The  founda- 
tions of  many  of  the  buildings  in  the  neighborhood  were  under- 
iTiined,  making  them  unsafe. 

As  near  as  could  be  ascertained  the  break  occurre<l  about  5  a.  m. 
As  soon  as  it  was  discovered   tiremen   were  detailed  to   render  as- 


STREET    RAILWAY  ASSOCIATION   OF  VIR- 
GINIA. 


The  oigauization  of  the  Street  Railway  &  Electric  Association  of 
\-irgmia  was  announced  in  the  December  Review.  A  copy  of  the 
constitution  has  been  sent  us  by  E.  A.  Williams,  president  of  the 
Richmond  Traction  Company  and  vice-president  of  the  association. 
.\ctive  members  of  the  association  comprise  street  railway  compa- 
nies or  lessees,  or  individual  owners  of  street  railways,  electric  light 
and  power  coflipanics,  and  associate  members  include  manufactur- 
ers and  dealers  in  street  railway  and  electric  supplies,  and  engineers 
and  contractors  engaged  in  electric  railway  construction.  The 
meetings  are  to  be  held  on  the  third  Tuesday  in  May  each  year. 
.\  membership  fee  of  $10  is  charged  and  the  yearly  dues  are  $10. 
The  first  meeting  of  the  association  gave  promise  of  a  useful  and 
prosperous  future. 


UKEAK  IN;a  4S-IN.  WATER  MAIN^IN  UKOdKLVN.  N.  Y. 


sistance.  When  they  arrived  the  street  car  tracks  on  Central  ave- 
nue were  submerged  and  the  poles  down,  as  shown  in  the  illustra- 
tion. Adjacent  basements  were  flooded  to  the  depth  of  6  ft.  The 
supply  was  cut  ofl'  at  the  reservoir  as  soon  as  possible,  but  the  water 
in  the  pipe  still  caused  trouble.  After  several  hours  the  water  re- 
ceded, and  it  was  found  that  the  hole  at  the  street  crossing  was  100 
ft.  in  diameter  and  20  ft.  deep.  The  sewer  in  Central  avenue  was 
also  badly  damaged. 

The  break  in  the  pipe  was  near  the  bottom  and  was  3  ft.  long  by 
12  or  13  in.  wide.  It  is  stated  that  the  break  was  due  to  structural 
weakness  in  the  casting.    The  loss  of  water  is  estimated  at  4,000,000 

gallons. 

♦  »  » 

Richard  Croker,  in  a  recent  interview,  announced  that  the  under- 
ground rapid  transit  scheme  would  be  put  through  during  the  ad- 
ministration of  the  present  mayor  of  New  York.  The  tunnel  is  to 
be  wide  enough  for  four  tracks. 


PROSPERITY  AT  BUTTE,  MONT. 


The  year  just  passed  has  been  a  very  good  one  for  the  Butte 
(Mont.)  Consolidated  Railway  Company,  the  increase  in  business 
being  in  excess  of  20  per  cent  when  compared  with  1897.  This  m- 
crease  was  largely  due  to  extensions  and  improvements  in  the  sys- 
tem. When  the  present  manager,  J.  R.  Wharton,  took  charge  of 
the  system,  in  189:,  the  business  was  easily  handled  by  nine  cars;  at 
the  present  time  there  are  24  passenger  and  nine  freight  cars  in  use. 

This  company  handles  a  great  deal  of  ore,  transporting  it  from  the 
mines  to  the  smelters,  but  during  the  year  ending  October  i.  1898, 
the  number  of  passengers  carried  was  1,615.000.  About  5M  miles  of 
new  track  have  been  laid,  the  most  important  of  tTie  additions  being 
a  line  to  the  Parrot  smelter. 

In  the  Review  for  March,  1898,  page  171,  was  published  an  illus- 
tration showing  an  electric  locomotive  with  a  train  of  ore  cars  on 
the  Butte  line. 
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SAFETY  DEVICES  ON  CHICAGO  CARS. 

'I'lic  friidcr  wliich  «;is  ;i(l(i|ilfil  fur  llii'  Niirlh  ;iii(l  WcHt  ClilciiKO 
c.'ilili'  cMi's  vv.MH  ilcHi-rilicd  III  III!'  ItKviKvv  for  Ocliilicr,  |iiii,'c  771. 
Anolilicr  fender  Ikik  liecn  (lesl)riii><l  liy  V.  T.  Lyiieh.  iimNter  iiu- 
olijiiik-  of  Uio  Norlli  C'lilc.'iKo  SI  reel  Itallroiiil  Coiiipaiiy.  for  "P- 
lilyliig  to  llio  Oileetrle  enrs.  'I'lie  fniiiie  (if  IIk'  fciKler  Ih  of  %-ln. 
liijie,  and  In  Mils  frjiiiie  iire  wooden  slnls  ■'{  In.  h(111I1I>'  held  leiiKlh- 
wlw  by  four  steed  IkiikIh  eiicli  1  In.  wld<'  iWKl  lid  In,  thick.  The 
wooden  sl/rlps  arc  roundeil  on  the  (op  <-orijer,s  mid  are  held  In 
place  liy  IMO-in.  bolt.s. 

The  characteristic  feature  of  the  fender  Ik  In  Its  suspension. 
On  either  wide  of  the  phUfonn  Is  boiled  a  kiieo  made  of  unKlf 
Iron  Ml  hy  ;t  In.  In  each  knee  tJiorc  arc  three  bolt  holes  bo  that 
the  fen<ler  may  be  siisi)eiidod  nt  dUTorent  heights  from  the  track, 
or  to  provide  for  cars  whose  plnlfornis  are  not  at  the  sauK'  heights 
08  the  standard.  A  curved  link  Is  lield  in  the  knee  by  an  lr<in 
dowel  and  Is  loose  riveted  to  tjie  exien.slon  of  the  frame  of  the 
fender,  as  may  be  seen  in  the  cut.  Hetwcen  (he  fender  frame 
anid  tilie  knee  Is  .a  spring  IVi  in.  in  diameter  and  7  in.  long  having 
a  ten.slon  of  7  lbs.  to  th<'  inch.  .\  dowel  In  (lie  curved  link  hold» 
the  frame  lu  place. 

The  portion  of  the  fender  covering  liie  bumper  is  jolniKl  to 
the  cradle  beneath  and  in  front  of  tin-  bumper.  This  portion 
Is  held  in  ))lace  by  two  clips  and  a  loose  bolt  In  the  bumper.  The 
fender  is  normally  Ti  to  (i  In.  above  the  rails.  When  the  fender 
strikes  .•iiiything  in  front  the  linlc  work  of  the  suspension  throws 
the  fender  down  close  to  the  tracks.     Uenenth  the  franu'  aiul  on 


FENDER  FOR  NORTn  CHICAGO  F.LECTRIC  CARS. 

each  side  is  a  U-shap<Hl  piece  of  pipe  fastened  at  the  ends  and 
riveted  to  the  frame.  These  prevent  the  fender  striking  the 
groniid  and  hold  it  an  inch  or  more  from  the  rails.  The  spring 
suspension  cushions  the  blow  which  may  he  struck  l)y  the  femier. 
The  fender  can  be  folded  up  and  clianged  from  one  car  to  an- 
otlier  in  live  minutes. 

The  outer  frame  is  about  30  in.  in  front  of  the  Inimper  and  is 
0  ft.  across.  All  the  work  is  done  in  tlie  repair  sliojis  and  by  turn- 
ing them  out  in  large  numbers  the  cost  is  small.  By  the  last 
of  this  month  400  fenders  will  have  been  finished  and  put  on  tlifc 
ears  of  the  North  Chicago  Street  Railroad  Company.  The  West 
Chicago  Street  Railroad  t^omiiauy  has  adopted  the  same  type  of 
fender  for  its  motmr  cars. 

The  cars  have  also  been  fitted  with  another  safety  device  which 
is  simple  and  effective  in  accomplisliing  its  purpose.  Beneath 
the  car  body  and  in  front  of  the  wheels  a  V-shaped  wooden 
fender  is  carried  by  the  truck.  On  this  fender  and  immediately 
in  front  of  each  ■n-heel  is  Iwlted  a  clip  of  Vt  by  4  in.  steel  which 
iTOlds  a  piece  of  2-in.  four-ply  hose  about  12  in.  long.  When 
the  car  is  loaded  the  hose  just  touches  the  rails.  Should  tJie 
hand  or  foot  of  a  fallen  peir«on  be  in  front  of  any  wheel  of  the 
crnr  and  in  datiger  of  being  crushed  this  piece  of  hose  will  push 
it  off  the  track. 

A  large  percentage  of  serious  and  fatal  accidents  on  the  cable 
trains  is  to  passengers  who.  in  jumping  on  or  oflf  the  oars  while  in 


motion,  either  slip  or  lose  their  hold  in  sonic  way  and  are  caught  by 
the  trail  cars.  J.  M.  Roach,  general  manager  oi  the  North  Chicago 
Street  Railroad  Company,  has  patented  a  guard  which  eflTectually 
prevents  such  accidents.  Its  principal  feature  is  a  row  of  five  coil 
springs  connecting  the  cars  at  the  dash.     These  springs  arc  36  in. 


SPRING  GUARD   KETWEE.V  CARS. 

long  and  1%  in.  in  outside  diameter  and  made  of  No.  5  wire.  At 
each  end  of  the  coil  is  a  hook  made  of  ^i  in.  iron,  with  a  loop  on 
the  inner  end  about  which  the  spring  is  tightly  coiled.  On  each 
side  of  the  dash  of  each  car  is  a  fi  by  2-in.  steel  strip  in  which  five 
holes  are  drilled.  This  is  held  at  the  bottom  by  a  piece  of  steel  J^ 
by  2  by  6  in.  which  is  bolted  to  the  sill  under  the  platform,  and  at 
the  top  there  is  a  clip  of  ^  by  i  in.  iron  which  is  bolted  to  the  dash 
by  s-i6-in.  bolts.  The  strip  is  free  to  move  so  that  the  springs  are 
drawn  out  straight  when  the  cars  are  rounding  curves.  All  parts  of 
the  guard  except  the  springs  were  made  in  the  repair  shop.  Not  an 
accident  of  this  class  has  happened  since  these  guards  have  been  put 
in  place. 


A  NEW  ORLEANS  FOLDER. 


The  New  Orleans  City  &  Lake  Railroad  Company  has  distributed 
a  12-page  folder  which  is  very  useful  to  one  visiting  or  touring  the 
city.  The  folder  has  not  only  been  published  entirely  at  the  com- 
pany's expense,  but  it  has  been  advertised  by  placards,  10V2  by  13^4 
in.  printed  in  red  and  black  ink.  a  reproduction  of  which  is  shown 
in  the  cut.  In  the  folder  is  a  map  of  New  Orleans  and  vicinity  show- 
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MAIN  ©FFIGE,  eor.  Pleasant  and  iMagazine  Sts. 

N.  O.  eiTY  &  LAKE  R.  R.  CO. 

N.  B.'-Eopics  of  tills  Guide  in  lols  of  100  or  more,  will  be  gladly  fur* 
nislied  free  (o  owners  of  Hotels.  Stores.  Saloons,  Restaurants, 
Boarding    Houses,    etc.    upon    application  at    ,Main    OfTice. 

A    12    PACE    FOLDER    OF    INTERESTING    READING 


ing  the  64  miles  of  track  operated  by  the  company.  A  brief  di- 
rectory of  the  railroad  stations,  hotels,  churches,  etc.,  is  given  and 
also  a  condensed  description  of  the  parks,  pleasure  resorts,  monu- 
ments, places  of  amusement  and  points  of  historic  interest.  The 
folder  is  pocket  size,  and  is  not  only  verj-  attractive,  but  is  full  of  in- 
formation concerning  '"  New  Orleans,  What  to  See  and  How  to 
See  It." 
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WORK  ON   BOSTON   ELEVATED. 


THE    CINCINNATI    AND    HAMILTON 
INTERURBAN. 


Most  of  the  material  for  the  Boston  Elevated  structure  has  been 
contracted  for,  and  the  contracts  for  the  rolling  stock  and  equip- 
ment are  soon  to  be  placed.  The  exact  construction  for  the  stations 
has  not  been  determined  upon.  The  route  is  shown  on  the  map  of 
the  Boston  lines,  published  in  the  Review  for  August,  1898.  At  the 
corner  of  Harrison  and  Beach  streets  it  is  proposed  to  erect  an 
eight-story  building,  through  the  second  floor  of  which  the  trains 
will  pass.  At  Dudley  street  and  the  Sullivan  square  loops  the  sta- 
tions are  to  be  three-story  buildings.  Elevated  cars  will  have  two 
routes,  one  over  the  elevated  structure  and  one  through  the  sub- 
way. The  third  rail  system  will  be  used  and  some  nice  problems 
are  involved  in  making  the  connections  at  the  inclines  to  the  sub- 
way. The  cars  it  is  proposed  to  use  are  to  be  45  ft.  in  length,  with 
entrances  at  each  end  and  at  the  center.  They  are  to  comfortably 
seat  48  persons  and  this  means  accommodation  for  at  least  100  in 
rush  hours. 


One  of  the  best  recent  examples  of  quick  and  thorough  work  in 
building  electric  railways  is  that  of  the  intcrurban  between  Hamil- 
ton, 0.,  and  Cincinnati,  connecting  with  the  Cincinnati  Street  Rail- 
way lines.  In  March,  1898,  F.  J.  J.  Sloat,  then  superintendent  of 
the  Akron,  Bedford  &  Cleveland  Railroad  Company,  went  to  Ham- 
ilton to  look  over  the  proposed  route  of  the  Cincinnati  &  Hamilton 
Electric  Street  Railway  Company.  In  November  of  the  same  year 
the  cars  were  running  on  schedule  time  from  Hamilton  to  College 
Hill.  The  entire  construction  and  equipment  of  the  road  indicate 
that  it  has  been  in  the  hands  of  experienced  men.  Only  first-class 
material  and  the  best  of  equipment  have  been  used. 

The  line  is  15  miles  in  length  and  extends  from  Hamilton  through 
Symmes  and  Mt.  Healthy,  making  connection  at  College  Hill  with 
the  lines  of  the  Cincinnati  Street  Railway  Company.  At  the  Ham- 
ilton terminus  it  joins  with  the  Miami  Valley  Electric  Railway,  thus 


VIEWS  IN   XUli  roWliK  SiWTION  OF  THE  CINCINNATI  &  H.\MlLTliN   liLliCTKIC  .STKEET  RAILWAY. 


FIRE  AT  ST.   LOUIS. 


A  fire,  the  origin  of  which  is  doubtful,  broke  out  in  the  Lami 
street  power  station  of  the  St.  Louis  (Mo.)  Railroad  Company  be- 
tween 3  and  4  a.  m.  on  December  29.  The  building  is  of  brick  with 
a  slate  roof.  The  slate  is  laid  on  wood  and  underneath  is  a  false 
roof  of  wood.  The  fire  broke  out  between  the  roof  and  false  roof 
of  the  boiler  room,  and  quickly  burned  out  all  the  wood,  the  slates 
falling  into  the  boiler  room. 

The  Broadway  cable  line  was  stopped  when  the  fire  was  discov- 
ered, but  cars  were  again  running  at  6:30  a.  m.  The  coal  handling 
and  stoking  machinery  was  deranged  and  hand  labor  was  needed 
in  the  boiler  room  until  repairs  could  be  made.  The  damage  was 
estimated  at  $10,000,  covered  by  insurance. 

The  building  was  erected  in  1890,  and  is  a  two-story  brick  struc- 
ture, valued  with  the  equipment  at  $200,000.  General  Manager  Mc- 
Culloch  considers  it  fortunate  that  the  loss  was  so  little. 


a  continuous  trip  can  be  made  from  Dayton  to  the  heart  of  Cincin- 
nati on  electric  cars.  The  power  station  is  located  five  inilcs  south 
of  Hamilton.  The  water  for  the  boilers  is  pumped  from  two  6o-ft. 
wells  and  stored  in  a  large  cistern.  The  power  house  occupies  a 
site  49  by  143  ft.  and  is  built  of  brick  with  a  slate  roof  and  cement 
floors.  The  engines  are  6oo-h.  p.  Hamilton-Corliss,  built  by  the 
Hooven,  Owens  &  Rentschler  Company,  of  Hamilton.  The  cylin- 
ders 24  by  48  in.  and  the  speed  of  88  r.  p.  m.  The  fly-wheel  is  20  ft. 
in  diameter  and  weighs  27  tons.  The  engines  are  belted  to  two 
400-k.  w.  Westinghouse  generators  running  at  425  r.  p.  m.  and  giv- 
ing an  output  of  600  amperes  at  650  volts.  At  times  an  overload 
reaching  1,000  amperes  is  carried  by  one  unit.  There  are  four  250- 
h.  p.  Stirling  watertube  boilers.  The  fuel  consists  of  a  mi.xture  of 
nut  and  slack  coal.  The  feed  pumps  were  made  by  Laidlaw,  Dunn 
&  Gordon  Company.  A  Hoppes  purifier  and  Berryman  hot  water 
heaters  are  employed.  The  pumps  occupy  a  separate  room,  13  by 
27  ft. 


^1JM.%ilHioa\SVAeM/* 


.51 


Eight  42-ft.  cars,  made  by  G.  C.  Kuhlinan  &  Co.,  of  Cleveland, 
arc  now  running.  The  cars  arc  mounted  on  Peckham  No.  14 
double  trucks  and  equipped  with  four  so-h.  p.  motors.  The  con- 
trollers are  G.  E.  No.  U  8.  The  cars  arc  fitted  both  with  hand 
brakes  and  with  G.  E.  electric  brakes.  The  electric  heaters  were 
furnished  by  the  Consolidated  Car  Heating  Company  and  the  fare 
registers  by  the  New  Haven  Car  Register  Company.  Kach  car  has 
a  smoking  compartment  and  at  the  end  of  each  seat  provision  is 
made  for  a  card  table  such  as  arc  used  in  steam  passenger  coaches. 

The  system  by  which  the  car  schedule  is  regulated  is  worthy  of 
mention.     At  each  switch  is  a  telephone  booth  and  at  intervals  of 


son  Company.  There  are  some  3S-ft.  curves  in  Hamilton  but  very 
few  on  the  main  line.    The  maximum  grade  is  8  per  cent. 

The  car  barns  are  located  five  miles  from  Hamilton  and  occupy 
a  site  55  by  153  ft.  The  structure  is  of  brick  with  a  patent  paper 
roof.    The  shops  arc  41  ft.  by  69  ft. 

The  ofViccrs  of  the  company  are  as  follows:  President,  Will  Chris- 
ty, Akron,  O. ;  vice-president,  U.  Kimbcrly,  Cleveland;  treasurer,  F. 
T.  Pomeroy,  Cleveland;  secretary,  C.  E.  Hoover,  Hamilton,  and 
general  manager,  F.  J.  J.  Sloat,  Hamilton.  General  Manager  Stoat, 
who  is  a  large  stockholder  also,  has  long  been  prominent  in  intcr- 
urban  work  in  northern  Ohio. 


TK.RMINAlv  STATlllN   AT  COLLEGE  HILL. 


POWER  HOUSE  AND  CAR  BAk.N. 


1,000  ft.  along  the  entire  line  are  plug-in  boxes  to  which  a  portable 
telephone  box  may  be  attached.  Each  car  carries  a  portable  tele- 
phone so  that  if  any  accident  should  happen  between  switches  the 
conductor  has  only  to  go  with  his  instrument  to  the  nearest  plug-in 
box  to  be  in  communication  with  the  oftice  and  shop.  In  this 
manner  all  the  cars  are  directed  from  the  office.  A  speed  of  from 
40  to  45  miles  an  hour  is  attained  along  the  greater  part  of  the 
route. 

The  trolley  wire  consists  of  two  No.  0000  copper  wires  and  in 
this  way  all  overhead  frogs  and  switches  arc  avoided.  There  are 
three  No.  000000  feeders  22  miles  in  length  south  of  the  power  sta- 
tion and  two  of  the  same  size  four  miles  in  length  north  of  the  sta- 
tion. Cedar  poles  35  ft.  long  with  is-in.  butts  and  6-in.  tops  are 
spaced  at  intervals  of  90  ft.  and  the  trolley  wire  is  suspended  from 
Christy  brackets. 
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TRACK  AND  LINE  WORK. 

The  main  line  is  laid  with  70-lb.  T-rails  and  in  the  towns  73-lb. 
T-rails  and  S3-lb.  girder  rails.  For  13  miles  of  track  rails  30  ft.  in 
length  are  laid  and  for  the  remaining  two  miles  60-ft.  rails  are  used. 
Oak  ties  of  standard  size,  6  by  8  in.  by  8  ft.  are  spaced  2  ft.  between 
centers.  Crown  bonds  of  the  Washburn  &  Moen  Manufacturing 
Company  are  used.    All  special  track  work  was  made  by  the  John- 


F.  T.  Pomeroy,-  treasurer  of  the  company  and  also  a  member  of 
the  executive  committee,  took  an  active  part  in  projecting  and  con- 
structing the  railway.  Mr.  Pomeroy  is  general  manager  and  treasur- 
er of  the  Cleveland,  Berea,  Elyria  &  Oberlin  Electric  Railway  Com- 
pany, one  of  the  most  successful 
interurban  roads  in  the  country. 
He  has  made  the  building  and 
operating  of  interurban  railways 
a  study  and  is  an  enthusiastic 
advocate  of  them,  having  been 
one  of  the  projectors  and  build- 
ers of  the  Cleveland  &  Berea 
line,  which  was  constructed  in 
1894  The  Cleveland  &  Elyria 
and  the  Elyria  &  Oberlin  lines 
followed  in  quick  succession  the 
building  of  the  Cleveland  & 
Berea  road.  From  the  date  of 
the  completion  of  the  Cleve- 
land &  Berea  line,  in  1894,  to 
the  present  time  he  has  been 
actively  interested  in  interur- 
ban   railway    business    and    has 


F.  T.  POMEROY. 


been  very  successful  in  this  line  of  work. 


A  PROPOSED  CHICAGO  CONSOLIDATION. 


.\  highly  desirable  consolidation  of  a  number  of  companies,  now 
having  nominally  separate  existence,  but  in  fact  operated  in  con- 
nection with  the  larger  Yerkes  companies  of  Chicago,  was  recom- 
mended by  Mr.  Yerkes  at  the  annual  meeting  of  the  North  Chicago 
Electric  Railway  Company.  There  are  nine  of  these  companies: 
North  Chicago  Electric  Railway,  Cicero  &  Proviso  Street  Railway, 
Chicago  North  Shore  Street  Railway.  Chicago  Electric  Transit, 
North  Side  Electric  Street  Railway,  Evanston  Electric  Railway, 
Chicago  &  Jeflferson  Urban  Transit,  Ogden  Street  Railroad  and 
Suburban  Railroad.  The  aggregate  capital  is  $13,900,000,  and  the 
bonds  $8,061,000.  These  nine  companies  have  over  260  miles  of 
track. 


December  26.  a  car  of  the  Euclid  avenue  line  in  Cleveland  ran  in- 
to the  rear  end  of  a  Cleveland.  Painesville  &  Eastern  car  because  of 
a  failure  of  the  brakes  to  work  properly.  The  passengers  in  the 
Euclid  avenue  car  were  badly  shaken  up,  and  the  motorman  serious- 
ly, but  not  fatally,  injured. 
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TERMINAL  STATION   OF  THE  CALUMET 
RAILWAY. 


The  great  problem  I'or  the  managers  of  suburban  roads  is  to  stim- 
ulate traflic  and  offer  inducements  which  will  attract  patronage. 
The  manager  of  the  large  city  railway  turns  his  attention  to  provid- 
ing accommodation  for  enormous  tralVic,  and  schedules  must  be  ar- 
ranged for  a  large  movement  of  cars  at  certain  intervals  in  the  day. 
As  a  rule  the  cars  of  suburban  roads  are  not  so  burdened  with  pas- 
sengers  and   the   ingenuity   of  the   manager   must   be   exercised   to 


is  at  63d  street  and  South  Park  avenue,  connection  being  made  with 
the  Alley  L.  At  63d  and  Stony  Island  avenue  is  the  other  northern 
terminal  of  the  Calumet  and  South  Chicago  City  lines,  and  connec- 
tion is  made  at  this  point  with  the  Alley  L  and  the  Chicago  City 
lines.  Three  of  the  Calumet  lines  center  at  this  point,  the  Pullman, 
the  Robey  and  the  Grand  Crossing,  and  during  each  day  of  18 
hours  there  are  from  250  cars  in  winter  to  350  in  summer  brought 
to  this  terminal.  There  is  sharp  competition  in  this  portion  of  the 
city,  for  besides  the  electric  lines,  the  Illinois  Central  Railroad  gives 
an  excellent  service  with  its  local  and  express  suburlian  trains,  but 


KIC.  1 -CALUMET  TERMINAL  STATION. 


FIG.  3— ELEVATORS  IN  WAITING  ROOM. 


stimulate  travel.  The  Calumet  Electric  Street  Railway  Company 
has  90  miles  of  track  and  all  of  this  is  in  the  suburban  districts  in 
the  southern  part  of  Chicago.  About  70  per  cent  of  the  patronage 
on  its  lines  is  what  is  known  as  through  traffic,  i.  e.,  passengers  use 
the  Calumet  lines  to  reach  the  SoiUh  Side  Elevated  and  the  Chicago 
City  lines  to  go  to  the  business  districts. 

There  are  three  suburban  systems  in  the  southern  part  of  the 
city,  the  Calumet,  the  South  Chicago  City  and  the  Chicago  Trac- 
tion (the  storage  battery  road),  and  the  Chicago  City  runs  as  far 
south  as  79th  street.     One  northern  terminal  of  the  suburban  lines 


higher  rates  are  cliarged  than  on  the  electric  cars. 

Where  the  Alley  L  crosses  the  elevated  tracks  of  the  Illinois  Cen- 
tral at  63d  street  it  was  necessary  to  raise  the  structure  to  30  ft 
above  the  street  grade,  and  this  makes  a  station  of  unusual  height 
at  Stony  Island  avenue.  H.  M.  Sloan,  general  manager  of  the  Cal- 
umet Electric  Street  Railway  Company,  decided  that  a  terminal  sta- 
tion at  63d  street  would  be  a  great  convenience  to  the  patrons  of  his 
road  and  would  induce  a  corresponding  increase  in  traffic.  Plans 
were  carefully  made  for  a  station  and  it  is  now  nearing  completion. 

The  desired  terminal  being  across  the  street  from  the  site  of  the 


FIG.  2— FIRST  FLOOR  PLAN. 
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World's  Fair,  Uic  localily  is  filled  wilii  larm-  IjiiildiiiKS.  and  to  gut 
to  the  station  it  was  necessary  to  purchase  a  three-story  brick  build- 
inK  with  a  froiilaKc  of  yo  (t.  on  6jd  street  and  150  ft.  (jn  Slony  Is- 
land avenue,  a  general  view  of  which  is  given  in  l'"ig.  1.  ( )ii  the 
ground  floor  a  passageway  was  cut  through  the  Iniildlng  and  a  loop 
constructed,  as  may  be  seen  in  the  first  Moor  plan,  l'"ig.  j.  'I'lic 
loop  is  entirely  under  cover  and  (jccupies  the  s|)ace  shown  up  to  the 
sccoikI  floor.  All  cars  slop  and  discharge  passengers  in  front  of  the 
swinging  doors  leading  into  the  large  waiting  room.  This  is  a 
liaiidsrinie.  commodious  apartment,  a  view  of  the  interior  lieing 
sliovvM  ill  I'ig.  3.  The  trolley  above  the  loop,  instead  of  being  fast- 
ened to  the  trough  on  the  ceiling  by  hangers,  was  suspended  by 
span  wires,  which  cfTectually  prevents  the  noise  of  the  running 
trolley  from  being  transmitted  to  other  parts  of  the  building. 

In  the  waiting  room  are  the  entrances  to  the  two  elevators  which 
run  to  the  third  floor.  These  are  the  largest  passenger  elevators  in 
Chicago,  each  one  having  a  capacity  for  55  persons  and  capable  of 
lifting  7,000  lbs.  In  Fig.  4  is  given  the  plan  of  the  third  floor 
showing  the  arrangement  of  the  stairways,  elevator  entrances  and 
halls  leading  to  the  station  platform  of  the  Alley  L.  The  arduous 
climb  up  the  stairs  to  the  elevated  stalion  is  thus  avoided. 

The  elevators  were  installed  by  the  (  r.ine  Company,  of  Chicago, 
and  arc  very  complete  in  every  dct.iil.  In  the  basement  is  a  large 
steel  lank  half  filled  with  water  and  the  rest  with  air,  which  acts  as  a 
cushicm  in  running  the  elevators.  The  hydraulic  piston  cases  arc 
sunk  ,;o  ft.  into  the  ground.  The  two  pumps  are  worked  by  10  and 
20-h.  p.  motors,  the  smaller  being  in  reserve.  Current  for  the  mo- 
tors is  taken  through  a  switchboard  from  the  Calumet  trolley  wire 
and  connection  is  also  made  with  the  feeder  system  of  the  Alley  L 
tor  cases  of  emergency.  A  rotary  transformer  reduces  the  voltage 
from  500  to  no  for  lighting  the  building.  The  heating  i)lanl  will 
occupy  a  triangular  space  in  the  southwest  corner  of  the  ground 
floor,  as  shown. 

The  building  is  being  remodeled,  attractive  storerooms  occupying 
the  ground  lloor  on  the  Stony  Island  avenue  front,  and  the  second 
and  third  floors  largely  devoted  to  flats  or  apartments.  On  the  sec- 
ond floor  has  been  constructed  a  small  but  w-cll  appointed  theater 
with  a  seating  capacity  of  500.  Aside  from  letting  it  for  theatrical 
performances  the  company  will  rent  it  for  lodges,  dances,  banquets 
and  entertainments  of  various  kinds.  The  arrangement  of  the  the- 
ater, stage,  banquet  room  overlooking  the  hall,  the  kitchen,  dress- 
ing rooms,  lavatories,  etc..  may  be  seen  from  the  plan  of  the  third 
floor.  The  entire  building  has  been  modernized  and  now  it  is  one 
of  the  most  valuable  terminal  stations  in  the  possession  of  any  elec- 
tric railway  company.     Although  the  investment  is  large,  there  is 


every  indication  llial  il  will  be  very  profitable,  and  the  largely  m- 
crcased  traflic  will  justify  General  Manager  Sloan's  course  in  pro- 
viding suib  facilities. 


ELECTRIC  RAILWAYS  IN  GREAT  BRITAIN. 


In  a  .special  report  which  was  made  last  month  by  Janus  Hoyle, 
United  States  consul  at  Liverpool,  some  interesting  information  is 
given  concerning  the  street  railway  .situation  in  England.  The  fol- 
lowing extracts  arc  taken  from  it. 

"  Heretofore  the  cities  of  Great  liritain  have  been  among  the 
most  backward  of  any  cities  of  the  world  in  the  matter  of  street 
railroads.  A  great  change  is  taking  place,  however.  Undertakings 
are  in  progress  in  the  principal  cities  of  the  kingdom  for  the  estab- 
lishment of  the  most  improved  systems.  Attention  is  here  drawn 
to  this  newly  awakened  spirit  of  enterprise,  so  general  on  the  part 
of  British  municipalities,  in  the  hope  that  American  contractors  and 
ni.inufacturers  may  secure  some  of  the  work  of  supplying  the  plants. 
The  reci'mmendation  is  made  that  American  firms  who  manufac- 
ture and  deal  in  street  railway  and  electrical  appliances  put  them- 
selves in  communication  with  the  municipal  authorities  here.  This 
can  be  done  by  addressing  the  city  engineer.  As  nearly  every  city 
and  town  of  importance  in  Great  Britain  has  such  work  under 
jirogress  or  in  contemplation,  it  is  unnecessary  to  give  a  list,  and 
those  interested  can  hardly  go  astray  by  addressing  the  city  engi- 
neer of  any  large  city  in  England  or  Scotland;  and  the  same  sug- 
gestion holds  good,  to  a  limited  extent,  for  Irish  and  Welsh  munic- 
ipalities. The  further  suggestion  is  made  that  American  contract- 
ors and  manufacturers  who  desire  to  bid  for  such  work  should  have 
an  agent,  say  in  London,  who  could  keep  them  informed  of  the 
undertakings  determined  upon,  so  that  bids  could  be  promptly 
made. 

"  There  is  a  general  belief,  both  in  the  United  States  and  Eng- 
land, that  contracts  for  these  public  undertakings  must  be  adver- 
tised for  in  the  newspapers  and  must  be  let  to  the  lowest  bidder.  I 
learn,  however,  from  ofl'icial  sources  that  this  is  not  necessarily  so. 
ft  is  not  the  case  so  far  as  Liverpool  is  concerned,  and  I  understand 
that  it  is  not  so  as  regards  most  of  the  cities.  These  great  munici- 
pal enterprises  arc  undertaken  by  authority  of  act  of  Parliament 
First,  certain  powers  are  granted  by  general  acts.  Then  specific 
authority  to  meet  local  conditions  is  obtained  in  one  of  two  ways, 
viz.,  (i)  cither  by  special  local  act  passed  by  Parliament,  or  (2)  by 
provisional  order  of  the  Government  Board  of  Trade,  which  subse- 
quently has  its  permissive  authority  or  grant  of  power  confirmed  by 
act  of  Parliament,  a  number  of  such  grants  being  '  omnibused '  in 
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one  act.  The  general  public  understanding  has  been  that  in  the  par- 
liamentary acts  there  is  a  proviso  necessitating  advertising  in  the 
newspapers  and  the  awarding  of  the  contracts  to  the  lowest  bidder. 
On  inquiry  I  learn  that  these  details  are  left  to  the  municipal  au- 
thorities. After  the  plans  and  specifications  are  drawn  up,  the  rule 
is  for  the  council  committee,  through  the  city  engineer,  to  write  to 
concerns  inviting  bids.  On  application,  the  engineer  will  supply 
forms,  plans  and  specifications. 

"  Within  the  last  two  years  there  has  been  a  widespread  agitation 
in  Great  Britain  against  the  awarding  of  public  contracts  to  foreign 
concerns.  This  sentiment  has  been  particularly  aroused  by  the 
bringing  over  of  workmen  from  the  United  States  to  perform  pub- 
lic contracts.  Were  it  not  for  the  fact  that,  for  the  last  i8  months, 
labor  generally  has  been  plentiful  here,  with  fair  wages,  this  oppo- 
sition would  probably  have  made  itself  even  more  manifest.  Cer- 
tain industries,  particularly  those  relating  to  iron  and  steel,  are 
very  busy  in  Great  Britain  now,  as  there  is  an  accumulation  of  or- 
ders which  had  to  be  postponed  because  of  the  recent  engineers' 
strike. 

"  The  result  was  that  the  British  manufacturers  were  placed  at  a 
great  disadvantage  when  it  came  to  making  bids  for  these  public 
contracts,  and  this  applied  both  to  prices  and  the  time  in  which  the 
work  could  be  turned  out.  Some  municipalities  issued  advertise- 
ments for  tenders  and  gave  the  contracts  to  the  lowest  bidders,  even 
though  they  were  foreign  concerns,  and  a  number  of  American  con- 
tractors and  manufacturers  reaped  the  advantage. 

"  I  have  inquired  with  particularity  from  those  in  authority 
whether,  in  the  extension  of  the  electric  street  railroad  system,  for- 
eign competition  will  be  invited  and  accepted  if  the  bids  are  the 
lowest  and  the  best.  I  am  informed  that,  owing  to  the  protests  of 
their  constituents,  the  city  council  of  Liverpool  will  not  go  abroad 
for  any  more  of  the  work  where  it  can  possibly  be  done  in  England, 
and  this  will  include  the  furnishing  of  rails,  electric  plant  and  cars. 
It  is  better  that  American  contractors  and  manufacturers  should 
understand  the  situation  as  it  really  exists,  and  yet  I  believe  it  is 
worth  their  while  to  make  an  attempt  to  secure  some  of  the  work, 
not  only  in  Liverpool,  but  in  other  British  municipalities.  Within 
the  next  few  years  there  will  be  a  great  many  million  dollars  spent 
by  the  municipalities  in  street  railroad  and  electric  light  improve- 
ments. ■  King's  Manual  of  Electrical  Undertakings'  gives  the  ag- 
gregate capital  of  the  electrical  companies  in  Great  Britain  and  Ire- 
land for  1898  as  $426,420,120.  In  Liverpool  alone,  from  $5,000,000 
to  $7,000,000  will  be  spent  for  steel  rails,  electrical  plant  and  cars 
within  the  next  two  or  three  years.  The  length  of  the  contem- 
plated street  railway  extensions  is  about  100  miles. 

"  The  directors  of  the  Metropolitan  and  Metropolitan  District 
Railway  Companies  of  London  have  decided  to  undertake,  at  their 
joint  cost,  a  series  of  experiments  prior  to  the  introduction  of  elec- 
tric traction  on  the  Inner  Circle  underground  lines.  For  this  pur- 
pose it  is  proposed  to  lay  down  between  Earl's  court  and  High 
street,  Kensington,  an  electric  installation  adequate  for  the  hauling 
of  a  train  which  shall  be  fully  as  heavy  as  those  now  running  at  the 
busiest  times  of  the  day  on  the  Metropolitan  railway.  This  section 
of  the  company's  line  has  been  chosen  for  two  special  reasons: 
First,  because  the  ordinary  service  thereon  is  not  so  frequent  as 
that  on  other  sections;  and,  in  the  second  place,  because  it  contains 
some  steep  gradients — as  sharp  as  zy^  per  cent — which  will  enable 
the  new  electrical  system  to  be  tested  under  the  severest  conditions 
that  would  be  experienced  in  regular  working. 

"  Each  company  has  agreed  to  put  down  the  sum  of  $50,000  to  de- 
fray the  cost  of  experiments,  and  these  will  be  carried  on  with- 
out any  interruption  of  the  present  steam  locomotive  traffic  for 
eight  or  ten  months — a  period  sufficiently  long  to  demonstrate  the 
practicability  of  the  principle  thereafter  to  be  introduced  generally 
on  the  lines  of  the  Metropolitan  and  Metropolitan  District  rail- 
ways. The  contract  for  the  experimental  work  has  been  let,  and  it 
will  be  executed  forthwith,  under  the  direction  of  Sir  John  Wolfe 
Barry,  the  consulting  engineer  to  the  Metropolitan  Company,  with 
whom  is  associated  Mr.  W.  H.  Preece,  the  engineer-in-chief  and 
electrician  to  the  general  post  office.  Owing  to  the  enormous  vol- 
ume of  traffic,  the  undertaking  will  probably  be  the  largest  enter- 
prise of  any  kind  in  the  world  in  which  electricity  is  the  motive 
power. 

"  The  extraordinary  awakening  in  England  in  the  use  of  electric- 
ity extends  in  a  still  further  direction  than  that  here  outlined.  There 


is  a  scheme  under  way  for  connecting  Liverpool  with  the  manufac- 
turing towns  within  a  radius  of  17  miles,  by  light  suburban  electric 
street  railroads,  which  in  the  daytime  will  carry  passengers  and  at 
night  will  carry  freight.  Electric  light  and  power  will  also  be  sup- 
plied to  the  towns.  There  will  be  a  huge  generating  station  at  St. 
1  lelens.    The  company  has  a  capital  of  $5,000,000." 

In  connection  with  this  report  it  is  of  interest  to  give  a  partial 
list  of  electric  railway  schemes  which  will  be  presented  for  the  ap- 
proval of  Parliament  during  the  session  of  1899.  The  information  is 
taken  from  "  Lightning,"  of  London.  Summary  of  applications  for 
session    1899: 

Loc.  Author.  Companies.  Total. 

Tramway  Provisional  Orders  14  9  23 

Tramway  Bills   28  13  41 

Electric  Railway  Bills   —  9  9 

Light  Railway  (Electric)   Provisional 

Orders    4  28  32 

46  59  105 

Statistics  regarding  the  following  applications  are  given. 

Name. 


No.  oE  Kstinmtcd 
miles.       cost. 
£ 
Aldershot    and    Kirn-     .5^      64,093 

borough 
A\T,     Picstwick,    and     4|      31,787 
Moiikton 

B'arnsloy  and  District      3  J      22,351 

Camborne,      Redruth,  10        41,887 

and  District 
Cliplteuhiira  and   Dis-     5|     46,587 

trict 
Colchester       5        33,827 


Promoters. 

Power  and  Traction 
Ltd. 

Drake  &  Gon'am 
Electric  Traction 
Co.  Ltd. 

British  Electric  Trac- 
tion Co.  Ltd. 

Camborne,  etc.,  Light 
Rjiihvay  Co.  Ltd. 

T.  Nevins. 


British  Electric  Trac- 
tion (,'0.  Ltd. 
Colne- and  District    ...     5J      81,614  Colne  Town  Council. 

Crystal  Palace  ...     9.^      45,417  Crystal  Palace  Ligh. 

ItailwaysandTr.im 
ways  Co.  Ltd. 
Doucastor  and  District     5  J-      37,324  British  Electric  Trac- 

tion Co.  Ltd. 
Doncaster  Corporation     '\      34,500  Doncaster      Corpora- 

tion. 
Dudley    and     District     3J      27,277  British  Electric  Trac- 

(Extensions)  tion  Co.  Ltd. 

East  Anglian 13J      98,912  Drake      &      Gorhara 

Electric      Traction 
Co.  Ltd. 
Finchley,  Hendon,  and  10:J     111,185  Finchloy  District 

District  Electric      Traction 

Co.  Ltd. 
Hamilton,  Motherwell,  '8}     79,582  Hamilton,  etc..  Light 

and  Wishaw  Railway  Co.  Ltd. 

llampstead,    Finchley,.  14|      75,615  Metropolitan     Tram- 

etc.  ways  Co.  Ltd. 

Hastings,  Bo.\hilI,  .and  13J      63,524  Hastings,  etc.-.  Light 

District  Railway  Co.  Ltd. 

llighgate,      Finchley,  10|      54,559  Mot.-opolitan     Tram- 

and  Wood  Ureen  ways  Co.  Ltd. 

Hounslow  and  Twick-     GJ      47,259  Drake      &      Gorham 

enham  Electric     Traction 

Co.  Ltd. 
Isle    of    Thanct    (Ex-    5}      23,224  Isle  of  Thanet  Light 

tensions)  Railway  Co. 

London  United  Tram-  16J    199,045  London  CnitedTram- 

ways,     Ltd.,     Light  ways,  Ltd. 

Railway  Extensions 
Middlesbrough,  etc.  ...     7        56,340  Imperial     Tramways 

Co.  Ltd. 
Middleton  (Extension)     2        15,108  British  Electric  Trac- 

tion Co.  Ltd. 

Musselburgh 4}      37,303  Drake     &      Gorham 

Electric      Traction 
Co.  Ltd. 
Nelson  and  District  ...     \\      15,000  Nelson  Corporation, 

Nelson,  Colno,  etc.    ...     6 J      87,860  Greenwood  &  Batloy, 

Ltd. 
Rhyl  and  Prestatyn  ...     3 J      20,458  Rhyl    and   Prestatyn 

Light  Railway  Co. 
Ltd. 
St.  Helens,  Leigh,  and  24      102,090  Lancashire  Light 

Bolton  Riilway  Co.  Ltd. 

8outhpnd-on-So:i     and     G,|      40.474  Southend  Corporation 

District 
South  Staffordshire  ...     4}      28,767  British  Electric  Trac- 

tion Co.  Ltd. 
Spon  Valley 7j      55,631  British  Electric  Trac- 

tion Co.  Ltd. 
.•^w-ansca  ...         ...     1\     55,172  iSwan.sea        Improve- 

ments, etc.,  Co.  Ltd' 
AV.iHhani    Cross     and     5J      27,923  Metropolitan    Trams, 

Enfield  etc.,  Co.  Ltd. 
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PENNSYLVANIA  CAR  WHEEL  COMPANY. 


The  Pennsylvania  Car  Wheel  Company,  althou«li  a  coiniiarative- 
ly  new  concern,  has  already  made  giant  strides  and  has  established 
a  most  enviable  reputation  for  its  product.  Starling  in  the  early 
part  of  1898,  it  has  been  comi)eIIcd  to  make  two  large  additions  to 
the  works  in  order  to  keep  pace  with  the  growing  demand  for  its 
wheels,  and  it  is  now  melting  iron  al  the  rate  of  30,000  tons  per 
annum  and  expects  to  largely  increase  this  during  the  present  year. 

The  accompanying  illustration,  Fig.  i,  shows  a  view  of  the  com- 
pany's works  at  499  to  539  Prel)le  avenue,   Pittsburg.     In  Fig.  2  is 


be  made.  The  testing  and  inspecting  arc  so  carefully  done  that  it  is 
almost  impossible  tor  an  imperfect  or  defective  wheel  to  be  sent 
from  the  foundry. 

The  com|)any  guarantees  its  standard  quality  of  wheel  to  meet 
all  the  rc(|uiremenls  of  ordinary  service  cither  for  steam  or  electric 
cars;  but  tor  specially  severe  service,  such  as  heavy  grades,  and  con- 
sequent severe  application  of  brakes  or  for  unusually  high  speed, 
it  strongly  recommends  its  "  fJuquesne  extra  quality."  The  "  Du- 
quesnc  "  wheels  are  made  under  exactly  the  same  thorough  sys- 
tem of  tests  and  inspection  as  the  standard  wheels,  but  owing  to  the 
use  of  more  expensive  metals  in  the  mixtures  they  have  greater 


FIG.  1.— WORKS  OF  PENNSYLVANIA  CAR  WHEEL  COMPANY. 


sliuwu  ;i  view  of  the  interior  of  the  main  foundry.  The  company 
has  a  complete  equipment,  and  is  prepared  to  meet  the  requirements 
of  every  kind  of  service;  the  sizes  vary  from  14-in.  wheels  for  turn- 
tables to  36-in.  wheels  for  snow-plows  and  street  sprinklers,  and 
42-in.  coach  wheels. 

The  wheels  are  all  made  from  specially  selected  grades  of  metal 
and  are  properly  annealed  and  carefully  tested — in  fact,  the  testing 
of  both  the  material  and  wheels  after  being  finished  is  most  thor- 
ough. The  raw  material  is  carefully  inspected  and  only  the  higher 
gra<les  of  charcoal  iron  with  a  percentage  of  selected  old  wheels 
arc  used  in  the  mi.xtures.  The  metal  is  tested  frequently;  at  stated 
intervals  during  the  melt,  test  bars  are  poured  from  which  to  ascer- 


strenglh  and  increased  wearing  quality,  giving  a  corresponding  in- 
crease in  mileage.  These  wheels  are  recommended  for  absolute 
safety.  This  company's  wheels  have  been  adopted  by  a  number  of 
roads  and  are  largely  used  under  cars  of  100,000  lbs.  capacity,  which 
require  a  wheel  that  will  stand  severe  service. 

The  quality  of  wheels  furnished  electric  railways  is  shown  in  a 
letter  the  company  received  recently  from  E.  W.  Davis,  superinten- 
dent of  the  Versailles  Traction  Company,  McKcesport,  Pa.,  in 
which  he  says:  "  I  am  returning  two  pairs  of  wheels  on  axles.  One 
axle  was  bent  in  a  wreck  which  we  had  a  few  days  ago  and  has  on  it 
the  wheels  you  recently  sold  us.  As  I  can  find  no  damage  to  the 
wheels,  please    have    the  axle  straightened  and    replace    the  same 


IN  IKK  li  IK 


tain  the  transverse  strength,  and  test  pieces  made  from  which  to 
ascertain  the  hardness  and  wearing  quality  of  the  metal  and  to  de- 
termine the  depth  of  chill.  All  the  wheels  are  carefully  annealed; 
this  process  requires  a  number  of  days,  depending  on  the  weight 
and  diameter  of  wheels,  and  every  individual  wheel  is  thoroughly 
tested  and  examined  by  competent  inspectors  before  shipment  can 


wheels  on  it,  and  return  it  as  soon  as  possible.  The  wheels  were 
subjected  to  very  severe  stresses  and  the  result  speaks  well  tor  your 
product."' 

The  officers  of  the  Pennsylvania  Car  Wheel  Company  are  all  men 
of  wide  business  experience.  Joshua  W.  Rhodes,  of  J.  W.  Rhodes 
&  Co.,  of  Pittsburg,  is  president,  and  his  all-around  business  ability 
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and  enterprise  have  had  not  a  little  to  do  with  the  remarkable  suc- 
cess achieved.  W.  L.  Elkins.  the  vice-president,  is  one  of  the  cele- 
brated Elkins  family  of  Widencr  &  Elkins  fame,  and  has  been 
largely  instrumental  in  securing  the  very  considerable  street  car 
business  which  the  company  is  doing.  The  burden  of  actual  man- 
agement rests  on  the  shoulders  of  Charles  \'.  Slocum,  secretary  and 
treasurer,  who  is  etiuipped  for  the  arduous  duties  by  20  years'  expe- 
rience in  a  similar  position.  J.  D.  Rhodes  looks  after  the  sales  in 
the  western  part  of  the  territory.  The  eastern  section  is  taken  care 
of  by  John  Howard  Yardley.  with  headtjuarters  in  the  Girard  build- 
ing. Philadelphia.  Mr.  Yardley  is  one  of  the  best  known  men  in 
the  railway  business,  having  in  the  last  few  years  developed  a  large 
trade  with  both  steam  and  electric  railways.  Connected  and  inter- 
ested with  the  company  arc  C.  L.  Magee.  state  senator  from  the 
Pittsburg  district  and  proprietor  of  the  "  Pittsburg  Times:"  W.  B, 
Rhodes,  general  manager  of  the  Pennsylvania  Tube  Works,  and  J. 
D.  Callery,  president  of  the  United  Traction  Company,  of  Pittsburg. 
The  company  will  be  pleased  to  submit  designs  of  wheels  for  any 
special  service,  and  any  inquiries  addressed  either  to  Pittsburg  or 
Philadelphia  will  receive  prompt  attention. 


REPORT  OF  BOSTON  ELEVATED. 


Under  date  of  December  19.  1098.  President  Williani  A.  Gaston 
presented  to  the  stockholders  of  the  Boston  Elevated  Railway  the 
first  annual  written  report  of  the  company,  covering  the  operations 
of  the  fiscal  year  ending  September  30.  1898.  We  extract  the  fol- 
lowing from  the  report: 

The  company  was  chartered  by  special  act  of  the  Massachusetts 
Icgi.slaturc  in  1894  and  organized  immediately  thereafter.  The  prop- 
erty of  the  West  End  Street  Railway  Company  was  leased  Decem- 
ber 9.  1897,  for  24  years,  8  months  and  9  days  from  October  I,  1897. 
The  lease  was  approved  by  the  Railroad  Commissioners  on  Decem- 
ber 15,  1897. 

For  the  year  ending  September  30,  1898,  the  business  was  as  fol- 
lows: 

Gross  earnings  from  operation   $9,179,096.35 

Operating  expenses    6,566,584.16 

Net  earnings  from  leased  lines   2,612,512.19 

Subway    rental    $    106,134.35 

Interest  on  debt  of  and  dividends  on  stock 

of  lessor  companies    1,655,730.00 

Taxes  on  West  End  Company  435,860.44 

Total  payments  under  lease   2,197,724.79 

414,787.40 
Add  interest  on  special  deposits  78,156.59 

492,943.99 
Taxes   166,366.83 

326.577.16 
Interest    to    holders    of     Boston     Elevated 
Railway     Company,    2^     per     cent     on 
amount    paid    in    112.500.00 

Surplus   for  year    214,077.16 

Compared  with  the  business  done  by  the  company's  lessors  in  the 
year  October  i,  1896,  to  September  30,  1897,  the  business  done  the 
past  year  on  the  leased  roads  shows  a  satisfactory  and  substantial 
increase,  and  this  in  spite  of  unfavorable  weather  and  disappointing 
financial  conditions.  The  company  has  maintained  the  leased  prop- 
erty fully  up  to  the  solid  and  excellent  condition  in  which  it  took 
it.  With  a  view  of  increasing  the  business  and  of  meeting  and  satis- 
fying reasonable  public  demand,  the  company  has  built  new  track, 
established  new  lines,  and  enlarged  the  general  equipment  to  the 
extent  necessary  to  accomplish  that  result.  The  cost  of  these  im- 
provements and  additions  are  charged  to  the  West  End  Street 
Railway  Company  under  provisions  of  the  lease.  Among  some  of 
the  more  important  track  work  finished  or  in  process  of  completion, 
may  be  mentioned  the  new  line  from  Waverley  to  Mount  Auburn, 
the  extension  of  the  track  on  Blue  Hill  avenue  to  Walk  Hill  street. 


and  the  double  tracking  of  Main  and  Salem  streets,  Medford,  from 
the  Somerville  line  to  the  Maiden  line;  13.21  miles  of  old  tram  or 
T-rail  track  have  been  relaid  with  the  best  9-in.  girder  rail;  128  open 
and  140  box  cars  have  been  purchased,  with  all  their  necessary  ad- 
juncts and  electrical  equipment,  57  cars  taking  the  place  of  57  cars 
burned  in  the  fire  that  occurred  December  24,  1897,  in  which  the 
Everett  car-house  was  completely  destroyed,  the  loss,  however, 
being  covered  by  insurance;  13  additional  snow-plows  have  been 
bought,  five  having  been  destroyed  by  fire.  The  company  has  pur- 
chased on  Dorchester  avenue.  Dorchester,  a  lot  of  land,  and  built  a 
large,  fine,  commodious  car-house,  with  opportunity  for  the  storage 
of  60  cars,  and  has  built  at  Everett  another  new  car-house,  of  a  ca- 
pacity of  60  cars,  to  take  the  place  of  the  one  destroyed  by  fire. 
The  total  number  of  miles  of  new  track  laid  and  equipped  with  all 
necessary  electrical  apparatus,  including  new  track  in  subway,  has 
been  16.44. 

In  connection  with  the  business  of  the  leased  line,  a  few  words 
of  interest  may  perhaps  be  said  concerning  one  of  the  largest  and 
most  important  public  works  that  has  been  recently  experimented, 
the  Boston  subway.  Up  to  September  3.  1898,  the  portion  of  the 
subway  south  of  Park  street  was  operated  by  this  company,  al- 
though previous  thereto,  while  the  public  work  was  still  uncomplet- 
ed, it  had  equipped  the  remainder  of  the  subway  with  the  very  best 
road-bed.  track  and  electrical  apparatus  known.  On  September  3, 
1898,  the  completed  subway  was  open  to  the  public,  and  since  that 
date  has  been  operated  under  the  contract  made  and  entered  into  by 
the  city  of  Boston  and  the  West  End  Street  Railway  Company, 
which  contract  has  been  assumed  by  the  Elevated  Company.  Up 
to  the  end  of  the  fiscal  year  which  this  report  covers,  and  since  that 
time,  the  company  has  been  endeavoring  to  make  the  subway  a  suc- 
cess and  a  pleasure  to  the  public,  and  endeavoring  to  make  the  larg- 
est and  most  advantageous  use  of  that  leased  property.  In  this,  it 
has  had  the  assistance  of  the  Transit  Commissioners,  who  have 
made  many  valuable  suggestions  as  to  the  operation  of  the  subway 
and  as  to  the  conduct  of  the  business  therein.  Whether  any  means 
can  be  devised  which  will  increase  the  present  carrying  capacity  of 
the  subway  is  a  problem  upon  which  the  operating  department  has 
given,  and  is  giving,  the  best  thought  in  its  power;  and  the  officers 
feel  confident  that,  if  any  solution  to  that  problem  is  possible,  it 
will  be  made. 

While  the  fiscal  year  ended  on  September  30,  it  may  be  of  inter- 
est to  learn  of  the  use  of  the  subway  for  the  month  of  October,  1898 
as  at  the  end  of  the  fiscal  year  the  largest  use  of  the  subway  had  not 
taken  place. 
Average  daily  number  of  cars  running  through 

subway  in  October,  1898.  was   3.5l8 

Total  number  of  subway  checks  sold  October,  1898: — 

At   Boylston   Street    1.^8.523 

At  Mason  Street   171.7^6 

At  Park  Street  818.708 

At  Scollay  Square  485.941 

At   Brattle   Square    1,56.032 

At  Adams  Square   85.698 

.\t  Haymarket  Square  161.851 

1,998,479 

.Average  number  of  subway  checks  sold  per  day 

in  whole  subway  in  October  64.467 

Free  transfers  in  October,  1898,  in  subway....  749.687 

Average  number  of  free  subway  transfers  given 

per  day  in  October   24.183 

Total  free  transfers  issued  in  October,  1898....  3,622,279 

Average  number  of  free  transfers  given  per  day 

in  October 1 16,847 

VOLUME  OF   BUSINESS  FOR  YEAR. 

Total  revenue  passengers  carried  during  year 181,321,295 

Increase  over  business  of  lessor's  previous  year 8,766,782 

Or  an  increase  of  about  5.1  per  cent. 

Total  free  transfer  passengers  carried  during  year 28,239.880 

An  increase  over  business  of  lessor's  previous  year  of.  . .  .  4,462.154 
Or  an  increase  of  about  18.8  per  cent. 

The  present  free  transfer  facilities  now  in  effect  point  to  an  enor- 
mous increase  of  free  transfer  passengers  in  the  present  fiscal  year. 

Under  the  provisions  of  law,  no  work  could  be  begun  on  the  ele- 
vated structure  until  the  plans  thereof  had  been  approved  by  the 
mayor  of  Boston  as  to  architectural  appearance  and  obstruction  to 
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and  safely  "(  llic  sinuliiii-,  as  lo  llii-  iDiivfJiii'iji  t-  and  ciiriilcirl  ui  llic 
|)iil)lic,  and  as  lo  ciTlaiii  otlicr  parliciilars,  'I'lie  plans  witu  ap- 
proved by  (he  mayor  on  April  jy,  iKijK.  The  plans  were  approved 
by  the  Railroad  Conimissiotiers,  after  several  lon^  public  hearinns, 
(jn  July  II,  iSyK.  Since  that  time  the  company  has  been  busily  en- 
KaKed  with  a  larKC  force  of  men,  making  the  surveys  and  examina- 
tions of  the  streets  and  adjacent  |)roperlies  necessary  to  make  con- 
tracts and  specifications  for  the  crccliipii  u(  ilu'  cKvalid  structure. 
In  anticipation  of  a  favorable  decision  mi  llir  plans,  sonir  necessary 
work  w.is  done  on  the  new  Ch.'irlrslnuii  biiilKc  prior  to  July,  iKijK, 
in  connection  with  the  building  of  th.it  bndne  by  the  Transit  Com- 
mission, so  that  it  was  able  on  September  27,  1898,  to  make  a  con- 
tract with  the  CarneK;ie  Steel  Company.  I.imiled,  lo  erect  the  sec- 
linn  of  the  structure  upon  ihal  IniilKc.  coni|iKiion  <if  llu-  work  lo 
be  prior  to  January  1,  iH<)y. 

Within  a  short  time  it  is  cxpecUil  to  have  under  cnnliact  :i  larKC 
proportion  of  the  structure  upon  the  roiUe  upon  whicli  the  com- 
pany h.is  been  anlhorizcd  to  build  by  the  Boston  city  government. 
I'oundalions  to  receive  the  structure  will  be  begun  at  the  opening 
of  the  spring  of  iKijy.  Much  of  the  structure  will  be  completed  by 
the  followiuK  fall.  The  plans  for  the  terminal  stations  at  Koxlnu'y 
and  Charlestown  have  been  completed,  and  a  large  part  of  the  land 
required  for  the  same  h.is  lieen  taken  by  eminent  domain  or  pur- 
chased. 

The  Irallic  statistics  for  llu-  year  are  as  follows: 

Round  trips  run  by  electric  passenger  cars 3.088.473 

Ronnd  trips  mil  by  horse  passenger  cars   S-'S'^'^ 

Round  Irips  run  by   U.  S.  inail  cars   15.3^3 

Total    3,156,424 

Revenue  car-miles,  electric  passenger  31.933,624 

Revenue  car-miles,  horse  passenger  275,526 

Revenue  car-miles,  U.  S.  mail 170.295 

Total     3^.379.445 

Revenue  passengers  on  electric  cars  180.178.908 

Revenue  passengers  on  horse  cars   1,142,387 

Free  transfer  passengers  on  electric  cars 28,239,880 

Passenger  receipts,  electric  cars  $8,gi  1,080.94 

Passenger  receipts,  horse  cars   56.506.62 

Receipts.  U.  S.  mail  cars  20.097.31 

Average  receipts  per  revenue  passenger 4-945  cents. 

Average  receipts  per  total  passenger 4279  cents. 

The  company  operated  a  total  of  316.05  miles  of  track  on  Sep- 
tember 30,  1898.  of  which  over  306  miles  are  e<iuipped  on  the  over- 
head trolley  system. 

The  company  owns  274  horse  cars,  2,  566  electric  cars  (passen- 
ger), 13  mail  cars,  437  horses,  3.370  electric  motors.  78  horse  snow 
plows,  158  electric  snow  plows,  419  snow  sleds,  and  501  miscellan- 
eous vehicles. 

*  «  » 

NOTES  FROM  COLUMBUS,  OHIO. 


NEW   PUBLICATIONS. 


The  street  railway  companies  of  Colunil)US.  O..  have  been  furnish 
ing  their  patrons  with  weather  reports  during  the  past  six  weeks 
and  the  service  has  proved  to  be  very  popular.  The  United  States 
weather  bureau  furnishes  neat  cards,  with  forecast  printed  on  them, 
each  morning,  and  one  of  these  is  placed  in  each  car  by  the  con- 
ductor. 


Columbus  has  no  public  parks  suitable  for  picnics,  and  the  street 
railway  companies  are  fortunate  in  each  having  a  park  of  its  own. 
All  of  them  are  beautiful  and  arc  well  patronized  by  the  public. 
Last  year  was  the  most  successful  one  in  the  history  of  the  roads 
and  largely  because  of  the  parks. 


One  of  the  roads  recently  settled  a  claim  against  it  for  $162.50 
arising  out  of  an  accident  at  its  park  casino.  There  was  a  small 
rent  in  a  piece  of  carpet  in  which  a  lady  caught  her  toe,  and  in  fall- 
ing sprained  a  finger. 


The  Columbus  Central  Railway  Company  runs  a  freight  car 
which  is  proving  very  popular  and  is  more  lucrative  than  any  pas- 
senger car  on  its  lines. 


The  address  of  Charles  Wallace  lluiil,  as  president  of  the  Ameri- 
can Society  of  Mechanical  Engineers,  delivered  at  the  meeting  of 
the  society  in  November  last,  has  been  reprinted  in  pamphlet  (ortn. 
A  short  extract  of  this  address  was  published  in  the  Rkvikw  (or  De- 
cember,  1898. 


"  Ciraphite."  Vol  1,  No.  1,  appeared  in  iJecember.  It  is  a  four-page 
monthly  issued  by  the  Joseph  Uixon  Crucible  Company  in  the  in- 
terest of  its  graphite  products.  The  first  nuiniier  is  filled  with  in- 
teresting iiitormalion,  and  we  may  expect  to  fiml  in  this  publication 
the  cream  of  the  writings  on  this  subject. 


The  "  Wisconsin  Engineer"  for  January  is  a  number  viry  cred- 
itable to  the  technical  department  of  the  University  of  Wisconsin. 
.Many  valuable  contributions  on  electrical,  mechanical  and  civil  en- 
gineering subjects  were  made  by  the  professors  and  alumni  of  the 
school.  'Ilie  introductory  article  is  on  "  Technical  Education  at  the 
L'nivtrsily  of  Wisconsin." 


I'he  20th  annual  number  of  "  The  Tradesman,"  published  at  Chat- 
tanooga, Tenn.,  is  a  volume,  including  advertisements,  o(  248  pages. 
There  are  over  100  pages  of  reading  matter,  principally  descriptive 
of  the  industries  and  resources  of  the  south,  and  the  book  will  be 
valuable  for  reference.  There  are  a  large  number  of  signed  articles 
by  able  writers  and  every  business  man  will  find  something  in  it  to 
interest  him.  There  are  numerous  handsome  illustrations  and  the 
typography  is  above  reproach. 


Our  New  York  contemporary,  "  Locomotive  Engineering." 
which  had  its  olViccs  on  the  15th  floor  of  the  Home  Life  Insurance 
building,  suffered  severely  when  that  building  was  burned  out  on 
December  5.  Only  the  contents  of  the  safe  escaped  destruction, 
and  the  papers  and  books  in  it  were  badly  scorched.  The  loss  in- 
cluded the  office  furniture,  reference  library,  books  kept  for  sale, 
copy  for  the  January  issue  and  the  mailing  list.  Notwithstanding 
that  the  fire  left  the  paper  without  cuts  or  copy,  the  January  issue 
appeared  on  time  with  a  complete  new  dress,  and  it  appears  that  the 
dirticulties  encountered  by  Mr.  Sinclair  only  served  as  a  tonic.  The 
whole  number  is  fully  up  to  the  high  standard  of  previous  issues. 


The  National  Association  of  Manufacturers,  which  has  its  gen- 
eral offices  at  48-51  The  Bourse.  Philadelphia,  has  just  prepared  its 
"  American  Trade  Iiide.x."  a  volume  of  over  300  pages,  forming  a 
descriptive  and  classified  membership  directory  of  the  National 
Association  of  Manufacturers  of  the  United  States,  arranged  for 
the  convenience  of  foreign  buyers.  The  first  125  pages  is  an  alpha- 
betical list  of  American  firms  and  companies  doing  an  export  busi- 
ness, with  a  brief  statement  of  the  line  of  goods  made  by  them.  The 
second  part,  of  130  pages,  is  an  index  of  products,  names  of  makers 
being  given  under  each.  Part  III  is  a  list  of  the  registered  cable 
addresses  of  members  of  the  association,  and  Part  IV  comprises  a 
number  of  displayed  announcements.  The  index  is  a  handsome  vol- 
ume strongly  bound  in  cloth. 

The  first  edition  of  5.000  copies,  in  the  English  language,  is  to  be 
distributed  free  to  the  principal  merchants  in  English-speaking 
countries.  A  second  edition,  in  the  Spanish  language,  is  now  in 
preparation.  The  work  is  done  without  cost  to  the  firms  indexed. 
As  the  index  is  intended  for  foreign  circulation,  a  charge  of  $3  per 
copy  is  made  to  those  desiring  the  book  in  the  United  States. 


CONDUIT  CARS  BLOCKED  BY  RAIN. 


It  is  reported  from  New  York  that  the  cars  on  the  Sixth  avenue 
conduit  electric  line  were  compelled  to  stop  at  11:15  P-  ni.  January 
6.  the  blockade  continuing  until  morning.  The  blockade  was  at  first 
only  between  23rd  and  59th  streets,  but  within  a  short  time  the  en- 
tire line  was  involved.  A  hea\'y  rain  commenced  on  the  night  of 
January  5  and  continued  for  so  long  a  time  that  the  drainage  sys- 
tem proved  inadequate  to  keep  the  water  level  in  the  conduit  below 
the  level  of  the  conductory  rails.  When  installed  the  drainage  sys- 
tem was  thought  to  be  ample. 
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THE  LATEST  IN  AIR  BRAKES. 


Supply  is  Carried  in  Reservoirs — No  Charging  on  the  Car     300  Stops 
With  One   Supply. 


Foriiiore  than  .1  year  past  the  G.  P.  Magann  Air  Brake  Company 
has  conducted  exhaustive  e.xpcriments  at  Detroit  on  a  new  type  o( 
air  brake,  the  purpose  being  to  avoid  the  use  of  electric  or  axle- 
driven  compressors,  and  provide  a  brake  cylinder  that  would  act 
more  sensitively  in  instantaneous  release  ot  brakes,  and  eliminating 
noise  and  vibration.  Through  the  hands  of  the  company's  inventor 
these  results  have  been  attained.  Widely  departing  from  present 
methods  of  air  lirako  application,  stored  air  is  used  confined  in  res- 


C.\R  WITH    MAGANX  AIR   liRAKE. 

ervoirs  fixed  lo  the  car  and  filled  l)y  a  hall  minute  charge  from  a 
stationary  steam  or  electric  driven  air  compressor  in  the  power  sta- 
tion, or  on  the  line  at  sutlicient  pressure  to  allow  a  car  an  average 
of  300  stops  to  be  made.  By  this  system  the  care  and  expense  inci- 
dent to  air  brake  machinery  is  reduced  to  a  minimum,  for  there  is 
very  little  mechanism  on  the  car.  The  broad  claims  of  the  com- 
pany for  its  storage  air  system  are  supported  by  an  examination  of 
the  working  of  the  brake  on  the  Detroit  &  Pontiac  Railway,  which 
has  had  12  cars  thus  equipped  and  in  successful  operation  for  the 
past  eight  months. 

The  system  is  extremely  simple,  the  air  being  first  compressed 
at  the  power  station  to  225  lbs.  per  sq.  in.  by  means  of  a  reciprocat- 
ing air  pump  located  in  the  engine  room,  and  driven  directly  by 
steam.     From  the  compressor  the  air  is  conducted  to  a  large  stor- 


DIAGRAM  OF  APP,\RATUS  AND  SEVERS. 

age  reservoir,  thence  through  underground  pipes  to  convenient 
points  along  the  track  in  front  of  the  station,  and  to  the  car  barn 
when  near  by.  Connection  to  the  cars  is  by  means  of  automatic 
adjustable  couplings  quite  similar  to  the  air  brake  train  connection 
on  steam  roads.  Each  passenger  car  carries  two  storage  tanks 
made  of  riveted  sheet  steel  tested  to  double  the  ordinary  storage 
pressure  of  225  lbs.  Each  cylinder  has  a  capacity  of  36  cu.  ft.  The 
time  required  for  making  connection,  charging  and  breaking  con- 
nection is  less  than  30  seconds,  and  on  the  D.  &  P.  line  all  this  is 
done  while  the  conductor  is  filing  his  trip  report.  The  storage 
tanks  on  the  car  are  piped  through  a  reducing  valve  to  a  small  aux- 
iliary reservoir  which  carries  40  lbs.  pressure.  The  usual  connec- 
tions are  then  made  to  the  brake  or  jam  cylinder  through  a  3-way 
controlling  valve  on  the  platform.    The  jam  cylinder  is  of  the  dif- 


ferential type,  air  being  admitted  on  both  sides  of  the  piston,  which 
moves  in  two  cylinders  of  different  sizes.  To  stop  the  car  the  large 
sized  cylinder  is  exhausted,  allowing  the  air  pressure  in  the  smaller 
cylinder  to  force  the  brake  on.  To  release,  the  air  is  admitted  to  the 
large  side,  forcing  the  brake  off  and  making  a  positive  release.  This 
also  allows  tlie  motorman  to  put  on  only  the  reiiuisite  braking  pres- 
sure, any  undue  pressure  being  immediately  relieved  by  air  cush- 
ioning in  the  large  cylinder.  With  car  reservoirs  stored  to  original 
pressure  of  200  lbs.  a  large  double  truck  interurban  car  on  the  Pon- 
tiac line  ran  si.x  hours  and  20  minutes,  or  a  total  of  96  miles,  in  a 
hilly  country  and  made  228  stops.  When  the  car  was  then  brought 
into  the  car  house  there  was  still  enough  pressure  to  handle  the  car 
with  ease,  the  gage  showing  40  lbs.  Where  a  greater  or  less  num- 
ber of  .stops  than  .100  are  desired,  it  is  regulated  by  the  initial  pres- 
sure carried.  The  system  will  meet  its  first  and  large  introduction 
on  interurban  and  elevated  lines,  but  it  is  highly  probable  that  city 
surface  lines  will  be  able  to  adopt  it  with  equal  success  in  large 
cities,  where  headways  are  short,  or  on  very  long  lines,  where  it  is 
desirable  to  have  the  charging  stations  either  scattered  or  in- 
creased, to  avoid  bunching  cars  at  a  few  points,  compressors  can 
easily  be  installed  wherever  desired:  in  basements  for  instance,  and 
operated  by  current  from  the  trolley  wire.  The  rapidly  increasing 
rsis  10  which  compressed  air  may  be  put  around  a  power  station 
will  also  make  the  presence  of  a  compressor  in  a  station  useful  in 
many  ways.  The  Pontiac  officials  report  no  repairs  or  delays  in  the 
operation  of  the  brake,  and  their  requirements  are  severe,  the  run- 
ning time  of  the  30  miles  being  go  minutes,  while  over  a  piirtiou  of 
ihc  route  a  speed  of  fully  50  miles  an  hour  is  attained. 

The  general  offices  of  the  company  are  at  47  Campau  Iniildiiig. 
Detroit,  and  F.  D.  Ray.  well  known  to  street  railway  men.  lias  as- 
sumed position  of  general  manager.  Mr.  Ray  has  had  a  long  and 
wide  experience  in  matters  electrical,  and  as  manager  of  electric 
lines,  and  is  fully  qualified  to  determine  just  the  requirements  for 
anv  kind  of  service. 


CAST-WELD  PATENT  DECISION. 


In  the  case  of  the  Falk  Manufacturing  Company  vs.  the  Mis- 
souri Railroad  Company,  of  St.  Louis,  and  the  American  Improved 
Rail  Joint  Company,  of  Chicago,  which  has  been  pending  since 
July,  1897,  an  opinion  was  filed  on  January  10  by  Judges  Adams 
and  Sanborn  of  the  United  States  circuit  court  at  St.  Louis.  In 
this  opinion  the  court  finds  that  while  the  Falk  Company's  patent 
sued  upon  (No.  545.040)  has  five  claims,  yet  each  of  them  might  be 
said  to  be  practically  based  upon  the  following  steps,  viz.:  I.  Clean- 
ing the  abutting  rails  for  a  short  distance  from  the  ends.  2.  Heat- 
ing such  cleaned  rail  ends.  3.  Adjusting  a  mold  around  such  rail 
ends.    4.     Pouring  molten  metal  into  the  molds. 

After  commenting  upon  the  result  obtained,  in  the  way  of  secur- 
ing what  are  known  as  continuous  rails,  the  court  says:  "  In  our 
opinion,  without  entering  into  any  detailed  analysis  of  the  evidence 
bearing  on  the  state  of  the  art,  consisting  generally  of  publications, 
technical  works,  mechanical  operations,  individual  experiences, 
common  knowledge,  and  divers  patents — all  of  which  have  been 
carefully  considered — the  eflforts  of  the  patentee,  as  disclosed  by 
this  patent,  belong  to  the  domain  of  mechanical  skill  and  not  to  the 
domain  of  invention." 

The  opinion  then  calls  attention  to  the  fact  that  "  the  proof  shows 
and  common  knowledge  confirms  "  that  every  step  in  the  process 
is  something  that  was  known  in  the  general  art  of  casting  and 
founding  "  long  before  the  application  for  the  patent  in  suit  was 
made." 

Answering  the  argument  that  the  patent  should  be  sustained  not- 
withstanding all  that  was  known  of  cast-welding  in  other  arts  the 
court  says:  "  It  is  an  old  and  familiar  method  applied  to  a  condi- 
tion which  is  brought  about  by  the  needs  of  the  recent  changes 
and  improvements  in  street  railway  propulsion."  It  is  then  pointed 
out  that  such  improvements  are  the  heavy  electric  cars,  and  heavy 
rails,  such  rails  being  "  required  to  be  so  sunk  into  the  ground  and 
fortified  by  retaining  walls  of  stone  or  cement  so  that  only  the  up- 
per surface  of  the  head  and  running  flange  are  exposed."  These 
conditions  the  court  observes  are  not  of  the  creation  of  Mr.  Falk, 
and  he  "  is  not  entitled  to  a  monopoly  of  the  supposed  invention 
because  the  well  known  old  process  of  his  patent  fell  into  a  use 
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iiKiilf  av.-iilalilc  by  llu-  aila|il.ilii)ii  uf  lu-w  coMililHiiis  Id  new  iircds, 
with  wliicli  llii'  palriiti'c  lia<l  im  coiucrji." 

AfttT  thus  (lis|)osiiiK  of  tlif  I'alU  paU-iil  in  KiMieral  liriiis  llic  loiirt 
CDiisidcrs  spccilkally  some  of  tin-  ICiijjlisli  patents  put  in  evidence 
liy  llu'  (k'fciisc.  It  says:  "  Axain,  in  mn'  opinion  the  complainant's 
p.iliMl  is  dearly  anticipated  l)y  other  patents  pleaded  by  the  <lefend- 
anls  in  llieir  answer.  The  Norris  iMiKlish  patent  of  iS.si  shows  the 
rail  sections  united  so  as  to  form  a  continuous  rail;  shows  also  a  di- 
vided mold  adapted  to  be  placed  around  the  abntliuK  ends  of  two 
rail  sections;  shows  also  the  process  of  pouring  in  the  niollen  imlal 
so  as  to  surround  the  ends  of  the  rail  sections." 

This  Norris  patent  (which  was  issued  in  1851)  is  then  ipioted 
from  at  length,  and  as  lo  ihe  imint  raised  by  the  complainant  that 
it  was  silent  on  the  puiiils  nl  iHriiininary  heating  and  cleaning,  the 
court  says:  "  We  agree  with  counsel  for  defendant  that  these  steps 
were  so  well  known  to  the  founder's  art,  both  in  practice  and  prior 
patents,  long  before  the  Norris  patent,  as  to  lie  necessarily  read  in- 
to it." 

The  patent  of  i8,il  to  George  Stephenson,  the  eminent  iMiglish 
engineer,  was  also  quoted  to  show  that  at  that  early  day  every- 
thing set  forth  in  the  balk  palciil  in  llie  w;iy  of  doing  east-welding 
was  well  known. 

The  opinion  concludes:  "  It  seems  to  us  that  any  practical  me- 
chanic familiar  with  the  founder's  business  cannot  read  these  two 
English  patents,  to  say  nothing  of  several  others  in  the  case  al- 
most equally  suggestive,  without  seeing  the  applicability  of  the 
process  there  taught,  to  any  and  all  the  uses  contemplated  by  com- 
plainant's patent.  We  therefore  hold  that  complainant's  inven- 
tion was  anticipated  at  least  by  the  Norris  and  Stephenson  patents 
above  alluded  to.  It  results  thai  the  complainant's  bill  must  be 
dismissed." 

WRECK  ON  THE  ALLEY  "  L,"  CHICAGO. 


A  read  end  collision  occurred  on  the  South  Side  IClevated  Rail- 
road, Chicago,  about  7  p.  m.  on  January  13,  in  which  four  persons 
were  seriously  injured.  The  two  trains  met  at  Monroe  avenue,  one 
square  west  of  the  Madison  avenue  station,  on  the  heavy  up  grade 
leading  to  the  bridge  over  the  Illinois  Central  at  63rd  street.  The 
rear  of  the  train  struck  was  at  Monroe  avenue  and  63rd  streets. 
The  two  cars  were  telescoped,  the  motor  car  being  driven  into  the 
other  for  a  distance  of  10  ft.  or  more.  As  stated  four  persons  were 
seriously  injured;  the  motorman  was  not  hurt. 

Who  or  what  is  to  blame  for  the  accident  is  not  known  at  this 
writing,  but  one  lesson  to  be  drawn  from  it  is  that  elevated  cars 
should  have  steel  platforms  and  vcstibuled  ends. 
♦  *  » 

At  the  municipal  election  held  in  Ottawa,  Canada,  January  2,  the 
question  of  whether  street  cars  should  run  on  Sundays  was  voted 
upon;  there  was  a  large  majority  in  favor  of  Sunday  cars. 


The  Worthington,  Clintonville  &  Columbus  (O.)  Street  Railway 
Company,  December  31,  elected  officers  as  follows:  George  H. 
Worthington,  president:  F.  D.  Simons,  vice-president;  T.  A.  Si- 
mons, secretary  and  treasurer;  R.  M.  Weaver,  auditor. 


The  Westerville  &  Worthington  Street  Railway  Company,  of 
Delaware.  O.,  is  at  work  securing  grants  for  a  right  of  way  between 
Delaware  and  Flint,  preparatory  to  asking  the  county  commission- 
ers for  a  franchise.  The  company  promises  to  complete  the  line  by 
July.  1900,  if  the  francliiscs  and  consents  are  secured. 


The  first  trip  of  a  s.ooo-gallon  street  sprinkling  car  recently  put  in 
service  by  the  San  Diego  (Cal.)  Electric  Railway  Company,  was 
witnessed  by  a  party  comprising  the  maj'or,  city  council  and  other 
guests.  We  understand  that  the  company  is  willing  to  take  the  city 
contract  for  sprinkling  the  streets  in  which  its  tracks  are  laid. 


The  passenger  earnings  of  the  Brooklyn  Rapid  Transit  Com- 
pany's system  for  December,  1898,  were  $472,500.  an  increase  of  10 
per  cent  over  December,  1897,  and  14.3  per  cent  over  December. 
1896.  For  the  year  1898  the  total  passenger  earnings  were  $5,847.- 
568,  an  mcrease  of  12.8  per  cent  over  1897  and  15.4  per  cent  over 
1896. 


A  franchise  for  an  interurban  road  between  Mattoon  and  Charles- 
ton. Ihe  county  scat  of  Coles  county,  Illinois,  is  being  sought  by  W. 
II.  Patterson,  president  of  the  Bloomington  City  Railway  Company. 
There  will  be  a  mile  of  track  in  Charleston,  2'/i  miles  in  Mattoon 
and  10  miles  between  the  two  towns.  Charleston  has  a  population 
of  7,o(X),  which  will  soon  be  increased  on  account  of  the  recent  com- 
pletion of  a  normal  school  for  1,000  students.  The  shops  of  the  Big 
I'^our  and  the  Peoria,  Decatur  &  Evansvillc  Railroads  arc  located 
at  Mattoon,  which  is  a  city  of  11.000  inhabitants.  Prospects  arc 
very  good  for  franchises  being  granted  for  this  line,  and  in  such  a 
case  Mr.  Patterson  will  be  in  the  market  for  .500-h.  p.  of  engines  and 
generators  and  eight  to  ten  cars. 


The  Rock  River  Valley  Electric  Railway  Co.,  which  wishes  to 
buiUI  between  Rockiord  and  Oregon,  111.,  is  seeking  to  place  $50,- 
000  of  its  bonds  in  Rockford. 


The  Tama  &  Toledo  Ha.)  Electric  Railway  &  Light  Company 
has  been  reorganized  with  W.  C.  Wallers,  president;  H.  A.  Shank- 
lin,  secretary  and  treasurer,  and  Wm.   McDaniel.  superintendent. 


The  East  Liverpool  (O.)  Railway  Company  refused  to  reinstate 
a  discharged  motorman  and  dispense  with  the  services  of  one  of  the 
officers  cf  the  company  at  the  demand  of  the  local  motormcn's  un- 
ion, and  a  strike  resulted. 


A  Monongahela  electric  car  left  the  track  and  went  over  a  2S-ft 
embankment  near  Duquesne.  Pa.,  on  January  9.  The  stove  was  up- 
set and  several  passengers  burned.  Four  passengers  and  the  con- 
ductor were  injured,  but  all  will  recover. 


It  is  announced  that  a  decree  has  been  entered  in  the  case  of  the 
city  of  Lincoln,  Neb.,  against  the  receiver  of  the  Lincoln  Street 
Railway  Company,  making  the  city's  claims  for  paving  taxes  some 
$80,000,  a  first  lien  on  the  system,  taking  precedence  of  two  mort- 
gages. 


H.  C.  Scott  and  S.  W.  Fordycc  of  St.  Louis  are  making  oil  ex- 
periments at  Waco.  Tex.,  with  a  view  to  sinking  wells  and  devel- 
oping oil  fields.  Mr.  Scott  is  president  and  general  manager  of  the 
Citizens'  Railway  Company  of  Waco,  and  both  are  large  stock- 
holders in  the  Waco  Gas  Company. 


The  town  of  Gray's  Lake.  III.,  has  granted  a  50-year  franchise  to 
the  Chicago  &  Fox  Lake  Electric  Railway  Company  for  a  free 
right  of  way  through  the  village.  It  is  the  intention  to  start  the 
road  at  Lake  BlulT  and  build  it  to  the  Fox  Lake  district.  Cars  will 
be  operating  by  July  I  according  to  the  plans  of  the  promoters. 


Among  the  4,500  uniformed  employes  of  the  Boston  Elevated 
Railway  Coinpany  there  are  three  men,  Christopher  Brady,  Benja- 
min F.  Jacobs  and  John  Byrnes  who  are  entitled  to  wear  eight  ser- 
vice stripes,  indicating  that  they  have  been  with  the  road  for  over 
40  years.  Si.x  men  wear  seven  and  22  wear  six  stripes.  About  1.500 
are  entitled  to  one  stripe. 


The  new  board  of  directors  of  the  Zanesville  (O.)  Electric  Rail- 
way Company  was  elected  as  follows:  T.  Robinson  and  John  M. 
Graham,  of  Boston,  Wm.  B.  Cosgrave  and  Charles  W.  Foote, 
Zanesville,  and  Wm.  Cristy.  Akron.  The  board  selected  the  follow- 
ing officers  of  the  company:  Thomas  T.  Robinson,  president:  John 
M.  Graham,  vice-president;  W.  B.  Cosgrave,  treasurer,  and  Charles 
W.  Foote.  secretary  and  general  manager.  Frank  A.  Durban  will 
act  as  chief  counsel  for  the  company. 


David  Young  was  chosen  president  of  the  North  Hudson  County 
Railway,  of  Hoboken.  N.  J.,  on  January  5.  which  is  taken  to  indi- 
cate that  stockholders  of  the  North  Jersey  Street  Railway  Company, 
of  which  Mr.  Young  is  vice-president  and  general  manager,  have- 
acquired  control  of  the  former  company.  One  of  Mr.  Young's  first 
orders  w-as  to  connect  the  wires  of  the  two  companies,  and  North 
Hudson  electric  cars  at  once  began  running  to  the  Jersey  City  ferry 
terminal  over  the  North  Jersey  tracks,  where  only  horse  cars  of  the 
North  Hudson  Company  have  been  allowed  heretofore. 
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NEW  DOUBLE  TRUCK  CARS. 


Wc  present  licrewilli  illustrations  oi  two  very  handsome  cars 
built  by  J.  M.  Jones'  Sons,  of  West  Troy,  N.  Y.,  which  cannot  fail 
to  be  oi  interest  to  our  readers  as  showing  the  latest  types  of  double 
truck  cars  built  by  a  firm  having  a  most  enviable  reputation  for  ex- 
cellent work. 

The  closed  vestibule  car  for  interurban  service  has  a  length  over 
all  of  39  ft.  6  in.;  the  length  of  the  body  is  30  ft.  6  in.,  and  the  width 
over  the  windows  8  ft.  The  bottom  framing  is  extra  heavy,  with  in- 
side steel  plates;  there  are  inside  and  outside  iron  trusses.  The  car 
is  equipped  with  spring  buflers  and  air  brakes.  The  car  is  wired  for 
two  trolleys.  The  vestibules  are  the  Jones  standard  round  and  bent 
type;  drop  sash  are  in  both  the  body  and  the  vestibules.  The  ves- 
tibules have  folding  doors  and  double  steps  are  placed  at  each  end 
of  the  car.  The  car  is  divided  into  two  compartments,  one  of  which 
is  for  smokers. 

The  view  of  the  interior  of  this  car  shows  the  partition  separat- 
ing the  smoking  compartment  from  the  other  part  of  the  car;  plate 
glass  is  used  in  this  partition.  The  door  in  the  end,  to  the  left,  is 
the  regular  entrance  for  this  end  of  the  car,  and  the  entrance  to  the 
smoking  compartment  is  at  the  platform,  at  the  side  of  the  regular 
entrance.  The  passageway  from  the  entrance  to  the  main  passenger 
compartment  is  along  one  side  of  the  car,  as  shown  in  the  illustra- 
tion, and  by  this  arrangement  there  is  no  need  for  persons  entering 
or  leaving  the  car  to  pass  through  the  smoking  room,  as  would  be 
the  case  were  the  partition  separating  the  two  parts  simply  a  trans- 
verse one.  The  entrance  at  the  opposite  end  of  the  car  is  at  one  side 
of  the  center,  the  two  main  entrances  being  at  diagonally  opposite 
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JONES  CLOSED  INTERUKUAN  CAR. 

The  interior  of  the  car  is  beautiful,  being  natural  cherry  through- 
out, with  decorated  ceiling.  There  are  upholstered  "  walkover" 
seats  for  28  persons  in  the  large  compartment  and  longitudinal  rat- 
tan seats  for  12  persons  in  the  smoker.  The  cars  are  wired  for  25 
lamps.  The  windows  have  spring  roller  curtains.  There  are  ad- 
justable ventilators;  push  biittons  are  placed  ct  each  seat. 


This  car  is  one  of  a  number  built  lor  the  Stillwater  &  Mcchanic- 
ville  Street  Railway  Company,  of  Stillwater,  N.  Y.,  and  Jones'  Sons 
are  now  building  10  cars  for  the  Albany  Railway,  which  are  the 
same  in  all  respects  save  that  there  are  no  vestibules  and  plate  glass 
is  used  throughout. 

The  second  illustration  shows  one  of  the  Jones  standard  15  beneli 
open   cars   built     for  the     Commonwealth   .\venue   Street     Railway 


JONES  IS-BENCH  OPEN  CAR. 

Company,  of  Boston.  This  car  is  41  ft.  3K'  in.  long  over  all;  the 
length  of  the  body  over  the  panels  is  32  ft.  g'A  in.  The  width  at  the 
bottom  is  7  ft.  3  in.;  over  the  seats  7  ft.  g  in.;  over  all,  with  steps 
folded,  8  ft.  I'/i  in.;  over  all,  with  steps  down,  9  ft.  J4  '"•  The  dis- 
tance from  cenltr  to  center  of  trucks  is  25  ft.  This  car  has  seats 
for  yo  persons.  The  scats  are  placed  2  ft.  6  in.  from  center  to  cen- 
ter, except  at  the  ends,  where  the  distance  is  3  ft.  9  in.,  to  give  suf- 
ficient room  between  the  facing  seats.  There  are  folding  steps  and 
guard  bars  on  each  side.  At  the  sides  are  spring  roller  curtains;  at 
the  ends  there  are  drop  sash.  The  car  has  iron  plate  sills.  It  is 
wired  for  double  trolleys.  The  interior  finish  is  in  maple  and  ash, 
and  solid  bronze  trimmings  are  used  throughout. 


NEW  ELECTRIC  ROAD  IN   KANSAS  CITY. 


The  work  of  changing  the  Brooklyn  Avenue  Railway,  Kansas 
City,  Mo.,  from  a  cable  to  an  electric  line  is  to  be  commenced  at  an 
early  date.  A  number  of  changes  will  be  made  in  the  grade  and  the 
roadbed  reconstructed.  The  company  has  applied  for  franchises 
which  will  enable  it  to  make  much  needed  extensions  and  reach  a 
bitter  paying  territory. 

The  plans  for  the  substitution  of  electricity  and  llie  rebuilding  of 
the  line  have  been  prepared  for  some  time,  but  the  letting  of  con- 
tracts was  delayed  on  account  of  the  litigation  concerning  the  Ju- 
lian law  providing  for  the  sale  of  franchises  to  the  highest  bidder. 
The  supreme  court  finally  decided  that  this  law  has  no  application 
to  Kansas  City. 

The  present  ol'ticers  of  the  company  are:  John  Lucas,  president; 
James  Blair,  of  New  York,  vice-president;  W.  H.  Lucas,  general 
manager. 


GENERAL  ELECTRIC   RAILWAY    LITIGATION. 


As  noted  in  the  Review  for  November,  1898,  when  the  General 
Electric  Railway,  of  Chicago,  began  the  construction  of  its  tracks 
in  Plymouth  place  it  was  stopped  by  injunction  issued  on  the  peti- 
tion of  the  Chicago  &  Western  Indiana  Railroad  Company.  Later 
the  injunction  was  dissolved  and  the  bill  dismissed,  and  the  Chicago 
&  Western  Indiana  carried  the  case  to  the  appellate  court,  which  a 
few  days  since  reversed  the  ruling  of  the  lower  court,  and  held  that 
the  Chicago  &  Western  Indiana  Railroad,  by  virtue  of  its  right  of 
way  across  the  street,  could  sue  in  equity  to  restrain  the  injury  to 
its  property  which  would  be  inflicted  were  the  crossing  permitted. 
The  case  will  of  course  be  carried  to  the  supreme  court. 
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FOREIGN  FACTS. 


Hastings  lias  decided  by  a  large  niajorfty  of  its  voters  tliat  the 
city  should   be  provided   with  electric  traction.     A   coinmitlee   has 

been  appcpiiilicl  lo  inspcil    llic  varimis  Iraniway  systems  in    b'nglish 
cities. 


In  tile  lallev  part  of  November  the  Compagnie  (jenerale  Parisi- 
ennc  dc  Tramways  pnt  in  operation  its  Bastille-Charenton  line. 
This  lias  a  total  length  of  4-yii  miles,  partly  conduit  and  partly  over- 
bead  IrolK-y. 


The  e.\periincnl;il  Irnllcy  line  in  (ilasgow  has  given  satisfaction, 
and  instead  of  ei|uipping  the  (Mivanbill  mute,  connecting  the  line  to 
Coplawhill  for  oper.ilion  by  the  condiiit  .system,  as  was  intended, 
the  inmuil  diredcil  lli.il  n  trolley  line  be  built. 


The  accidetil  at  liradlnrd  of  ,ni  electric  car  slip|iing  diiwii  hill  and 
causing  a  loss  of  life  has  turned  the  attention  oi  the  tramway  com- 
mittee of  Shefileld  to  investigate  the  tpiestion  of  safety  brakes,  for 
there  are  sleep  grades  and  sharp  curves  on  the  Walkley  line. 


The  council  of  Newcastle  is  hesitating  as  to  the  system  of  tram- 
way traction  to  be  adopted  in  that  city,  for  there  are  some  steej) 
grades.  A  committee  is  now  visiting  the  cable  roads  in  Edinburgh 
and  Brixton,  and  the  electric  lines  of  Middlesbrough.  Leeds  and 
other  cities. 


In  the  conslrnction  of  the  cable  tramways  of  ICdinbnrgh  some 
difficulties  have  arisen;  among  others,  narrow  streets  on  the  Edin- 
burgh and  Portobello  suburban  line  prove  to  be  a  hindrance.  It 
was  considered  in  the  coiincil  that  a  trolley  line  might  be  desirable 
along  ihis  route. 


The  results  from  the  Dingle  experimental  trolley  line  in  Liver- 
pool have  been  gratifying.  On  the  first  day  the  cars  carried  20,000 
passengers  and  on  the  succeeding  23  days  265,000  were  carried.  The 
increase  in  traffic  has  been  170  per  cent  since  the  horse  cars  have 

been  rejilaced  by  the  electric. 


The  conduit  system  of  Blackpool,  which  has  been  in  service  for 
12  or  13  years,  is  now  being  converted  to  a  trolley  line.  This 
change  was  brought  about  l)y  investigating  the  power  consumption. 
Under  favorable  conditions  not  less  than  45  per  cent  of  the  current 
leaked  into  the  ground.  This  caused  a  yearly  loss  of  $11,000,  which 
in  two  years  will  pay  for  the  cost  of  the  necessary  changes. 


Japan  is  to  have  a  second  electric  street  railway  system  connect- 
ing the  seaport  of  Oita  with  the  town  of  Beppu,  on  the  island  of 
Kyushu.  The  construction  is  now  in  progress  and  much  of  the 
equipment  has  been  ordered.  The  Brill  Company  has  shipped  10 
car  trucks;  Mcintosh  &  Seymour  one  i6a-h.  p.  high  speed  engine; 
the  General  Electric  Company  one  six-pole  i6o-k.  w.  generator  and 
20  25-h.  p.  car  motors. 


Sometime  since  a  laborer  on  one  of  the  motor  cars  of  the  Dublin 
United  Tramways  Company  jumped  from  the  car  while  in  motion, 
and  in  falling  was  run  over  and  killed  by  the  trailer.  Although  the 
jury  found  that  no  blame  was  to  be  attached  to  the  company  or  its 
employes  for  the  accident,  objection  was  raised  to  the  use  of  trail- 
ers. The  company  has  consented  to  discontinue  the  trail  cars  ex- 
cept on  special  occasions  when  traffic  is  excessive. 


The  development  of  water  powers  in  Switzerland,  particularly 
those  on  the  Rhine,  promise  to  bring  a  great  boom  to  the  indus- 
tries in  the  country.  Electric  railways  are  being  planned  and  built 
between  cities  and  villages,  and  in  some  cases  these  lines  connect 
towns  of  insignificant  population.  Not  far  from  Aarau,  power  sta- 
tions are  being  erected  to  give  an  output  of  16,000  h.  p.  An  elec- 
tric railway  is  now  being  constructed  between  Aarau.  a  city  of  7.000 
population,  and  Frich,  a  village  of  i.ooo  inhabitants. 


The  United  States  consul  at  Lourtnco  Marquez,  or  as  better 
known,  Delagoa  Bay,  in  I'ortuguesc  Eree  State  of  East  Africa,  re- 
ports that  the  governiuenl  has  given  a  SO-year  concession  to  a  Bel- 
gian syndicate  lo  build  and  operate  an  electric  railway.  .Surveys  arc 
made  for  four  miles  of  tracy  with  overhead  trolley.  The  frdanchisc 
provides  that  work  must  begin  by  July  of  this  year.  He  further  re- 
ports that  the  council  of  Durban,  Natal,  is  seeking  reports  of  elec- 
tric railway  systems  in  the  United  States  and  Europe  with  the  in- 
tention of  planning  a  system  for  that  city,  which  has  a  population 
of  over  25,000. 


Carlisle,  England,  has  been  given  power  by  an  act  of  Parliament 
III  build  a  system  of  electric  railways.  The  mayor  and  council  have 
been  investigating  the  different  methods  of  traction  and  are  very 
favorably  disposed  toward  the  trolley  as  operated  in  Dover.  The 
American  manufacturers  who  furnished  the  apparatus  at  the  latter 
place  will  do  well  lo  foster  this  impression  by  plans  and  estimates 

The  power  station  for  the  Sheffield  tramways,  which  has  been 
building  since  last  July,  is  ncaring  completion.  The  first  installa- 
tion will  be  three  300-h.  p.  E.  P.  Allis  engines  direct  connected  to 
225-k.  w.  generators. 


I-'iirlber  investigation  into  the  transportation  needs  of  Porto  Rico 
leaves  no  iliiiibt  but  that  electric  railways  are  best  suited  to  the 
luuds  of  the  island.  The  few  railroad  lines  that  are  now  in  opera- 
tion charge  exorbitant  rates,  over  5  cents  per  mile  for  passengers 
and  even  higher  rates  ior  freight.  There  arc  a  great  number  of 
streams  of  considerable  magnitude  which  rise  in  the  mountains  and 
make  a  rapid  descent  into  the  sea.  These  streams  provide  abund- 
ant water  power  at  all  times  during  the  year.  The  island  is  so  small 
and  symmetrical  that  current  could  be  rtansmitted  to  all  parts  when 
these  water  powers  arc  developed.  In  every  way  the  trolley  lines 
would  be  best  fitted  to  meet  the  needs  of  the  island,  and  it  is  only 
a  qustion  of  a  short  time  when  they  will  be  constructed. 


The  Dusseldorf  &  Crefeld  Light  Electric  Railway  has  been  com- 
pleted and  opened  for  traffic.  This  interurban  line  is  about  20  miles 
in  length  and  connects  Dusseldorf,  a  city  of  150.000  population,  with 
Creield.  a  city  of  110,000,  in  one  oi  the  Rhenish  provinces  of  Ger- 
many. For  II  miles  between  the  cities  the  company  owns  its  right- 
of-way.  The  overhead  trolley  wire  is  employed  throughout  the  en- 
tire length;  this  together  with  the  other  portions  of  the  electrical 
work  was  constructed  by  Siemens  &  Halske  Company.  The  inter- 
urban cars  are  each  equipped  with  two  35-h.  p.  motors,  and  the  cars 
used  for  local  traffic  with  two  20-h.  p.  inotors.  This  line  comes  in 
competition  with  the  state  steam  road,  and  it  is  necessary  to  main- 
tain a  speed  of  26  miles  an  hour  to  meet  the  schedule  of  the  steam 
road.  The  construction  of  the  power  station  and  roadbed  was  com- 
menced in  July,  1897,  and  the  rails  were  laid  early  in  1898.  The 
electric  railway  crosses  the  Rhine  on  a  steel  bridge  555  ft.  long, 
which  has  just  been  completed  at  a  cost  of  over  $1,000,000. 


The  history  of  electric  railway  projects  in  Italy  was  recently  given 
in  a  well  written  paper  by  an  electrical  engineer  named  Minarini. 
The  first  trolley  road  in  Italy  was  opened  for  tratiic  in  Florence  in 
September,  1890,  and  was  a  little  less  than  five  miles  long.  In  1892 
iJ/2  miles  or  road  were  put  in  operation  in  Genoa,  and  in  the  follow- 
ing year  a  trolley  line  was  constructed  in  Milan.  The  electric  rail- 
ways in  Rome  were  put  in  service  on  September  19,  1895,  and  have 
grown  to  be  10  miles  in  length,  but  will  soon  be  enlarged  to  2; 
miles.  In  the  same  year  two  systems  of  railways  were  built  in  Tur- 
in, one  of  which  uses  a  mi.xed  system  oi  trolley  and  storage  bat- 
tery, and  the  other  the  trolley  and  conduit,  overhead  wires  being 
forbidden  in  the  business  districts.  Each  of  these  systems  is  being 
extended  and  interurban  connections  constructed.  These  lines  will 
be  62  miles  long  when  completed.  Suburban  lines  are  now  building 
about  Florence  under  a  50-year  franchise.  There  will  be  33  miles  of 
track.  Concessions  have  been  granted  lor  42  miles  of  electric  rail- 
ways about  Genoa  and  on  the  Riviera,  the  franchises  extending  for 
40,  55  and  90  years.  It  appears  from  this  that  the  railway  compa- 
nies receive  more  liberal  concessions  in  Italian  cities  than  elsewhere 
on  the  continent,  and  as  a  consequence  there  is  great  activity  al- 
though the  industrial  conditions  are  not  as  favorable  as  in  other 
countries. 
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REPORT  OF  THE  YERKES  ROADS,   CHICAGO. 


The  annual  meetings  of  the  North  Chicago  Street  Railroad,  the 
West  Chicago  Street  Railroad,  and  the  Lake  Street  Elevated  Rail- 
road Companies  were  held  on  January  lo,  and  the  following  ex- 
tracts are  taken  from  the  reports  submitted  for  the  consideration  of 
the  stockholders: 

NORTH   CHICAGO. 

1897.  1898. 

Capital    $6,600,000.00    $7,920,000.00 

Passenger  receipts   2,818,398.90       2,921,425.10 

Other  sources  93.153  5i  93,897.91 

Total    $2,911,552.41     $3,015,323.01 

Operating  expenses  [,319,926.63       1,390,680.93 

Net  earnings  $1,591,625.78    $1,624,642.08 

Charges,  including  railway  rental,  taxes, 

insurance  and  interest   636,462.73  543,665.24 

Net  on  stock   $   955,163.05    $1,080,976.84 

Regular  dividends  paid   791,943.00         870,957.00 

Balance   $    163,220.05  $   210,019.84 

Percentage  earned  on  stock  14-47  13-65 

Percentage  Operating  expenses   46.83  47-6o 

Passengers  carried  56,354,147  58,422,071 

Transfers    I9,9"2,s89 

Total  passengers    78,394,660 

Miles  run   10.644,270  10,916,737 

Passengers  per  mile   5  30-100  5  35-100 

Receipts  per  car-mile,  cents  26.5  26.8 

Total  cars   run   677  767 

RECEIPTS. 

Cable  lines  $1,141,248.78  $1,448,652.50 

Electric  lines   1,375,638.57  i,4S6,907-75 

Horse  lines   20,911-55  15,864.85 

PERCENTAGE  OF  OPERATING  BXPENSES. 

Cable  lines  47-67  48.00 

Electric  lines   4492  46.90 

Horse  lines  1 15.26  76.36 

COST  PER  CAR-MILE,   CENTS — 

Cable    13.4  13-S 

Electric   11-4  11-9 

Horse   20.6  25.9 

In  his  report  President  Yerkes  said:  "  During  the  last  year  we 
have  not  added  any  miles  to  our  trackage  and  have  made  few  im- 
provements, except  in  the  office  building,  which  has  been  enlarged. 
There  have  also  been  some  cars  added  to  our  complement.  This 
has  been  owing  to  the  fact  that  the  management  did  not  feel  war- 
ranted in  spending  money  for  that  purpose  at  the  present  time.  The 
road,  buildings  and  rolling  stock  are  in  first  class  condition,  as  has 
always  been  the  case,  it  being  a  matter  of  pride  with  our  company 
to  have  the  North  Chicago  Street  Railroad  in  the  best  condition 
possible. 

"  There  are  many  improvements  which  could  be  made  to  facilitate 
the  carrying  of  passengers  if  the  city  would  acquiesce  in  our  sug- 
gestions, such  as  giving  us  the  right  to  run  continuous  trolley  cars 
over  the  cable  tracks  and  places  where  it  is  necessary.  We  are  in 
hopes  that  they  will  in  time  understand  the  matter  more  fully  and 
consent  to  our  making  these  improvements. 

"  The  general  business  of  the  country  is  good  and  when  that  con- 
dition exists,  street  railways  always  partake  of  their  share  of  the 
prosperity." 

The  directors,  Messrs.  Yerkes,  Winston,  Lamb,  Furbeck  and 
Moore,  were  unanimously  re-elected.  During  the  counting  of  the 
ballots  Mr.  Yerkes  made  the  following  statement  to  the  stock- 
holders: 

"  Recently  there  has  been  considerable  talk  about  the  crowding 
of  cars.  Strange  as  it  may  seem,  the  newspapers  have  given  circu- 
lation to  the  criticisms  against  the  company,  but  have  failed  to  give 
our  reply.    In  answer  to  the  complaints  by  the  city  and  to  the  com- 


munication of  Mr.  McGann  we  sent  out  a  reply,  although  the 
charge  was  made  that  we  neglected  to  do  so.  That  reply,  in  which 
we  gave  the  reasons  for  the  crowding  of  t)ie  cars,  was  not  given 
circulation  by  the  newspapers.  In  that  reply  we  show  that  if  the 
city  were  willing  to  give  the  public  the  same  facilities  this  company 
provides  there  would  be  no  crowding. 

"The  case  presented  is  just  like  this:  On  tlie  one  hand  the  city 
finds  fault  with  the  facilities  afforded  the  public,  while  on  the  other 
hand  the  city  authorities  are  not  willing  to  extend  the  means  to 
make  these  advantages  possible.  I  suggested  in  that  reply  the  ex- 
tension of  the  electric  lines  on  Clark  and  also  on  State  street,  so  as 
to  permit  of  continuous  connection  with  the  limits.  Various  other 
recommendations  are  made  to  do  away  with  the  crowding,  and  we 
could  have  given  more  reasons,  but  we  thought  those  sufficient  for 
the  purpose.  Nevertheless,  I  hope  the  city  authorities  will  soon 
realize  the  need  of  these  things  and  grant  them.  This  road  offers 
more  to  its  passengers  for  5  cents  than  any  other  line  in  the  world, 
and  the  generosity  of  the  roads  in  Chicago  to  their  patrons  is  a 
matter  of  world-wide  knowledge." 

WEST   CHICAGO. 

The  president's  report  contained  the  following  statements:  "The 
total  receipts  from  passengers  and  all  other  sources  were  $4,031,903, 
which  is  an  increase  over  the  year  previous  of  $131,983.  The  total 
operating  expenses  were  $2,017,946,  being  an  increase  of  $88,282 
The  total  profit  from  operating  was  $2,013,957,  an  increase  of  $43,- 
703.  From  that  are  to  be  deducted  the  fixed  charges,  which  include 
interest,  taxes  and  rentals  of  leased  roads,  of  $1,198,000,  leaving 
$815,956  as  profit  for  the  12  months.  From  this  amount  there  were 
dividends  paid  amounting  to  $791,340,  leaving  a  balance  to  the  cred- 
it of  income  account  of  $24,616.  There  were  carried  on  all  the  lines, 
including  full  fares  and  transfers,  111,916,319  passengers,  showing 
that  the  receipts  a  passenger  carried  were  3.55  cents. 

"  The  business  of  the  company  is  increasing,  more  particularly  in 
the  last  few  months.  The  competition  of  the  elevated  roads  is  being 
felt  less  than  at  any  time  in  the  past.  From  evidences  which  we 
have  in  regard  to  the  increase  of  travel,  both  on  the  surface  and  the 
elevated  roads,  it  would  appear  that  the  West  Side  is  keeping  well 
up  to  the  measure  of  progress  that  is  being  made  on  the  other  two 
sides  of  the  city,  and  it  is  a  matter  of  regret  that  the  increased  de- 
mand cannot  be  met  by  the  street  railroad  companies  owing  to  in- 
sufficient legislation,  as  business  generally  is  extremely  prosperous, 
and  it  looks  as  if  we  might  expect  a  considerable  increase  in  our  re- 
ceipts for  the  coming  year." 

Mr.  Yerkes  also  said:  "The  addition  of  capital  to  the  company 
has  not  resulted  in  an  increase  of  our  earnings.  That  is  to  say,  the 
dividend  that  we  receive  on  our  stock  has  not  been  increased  by  the 
fact  we  are  running  cable  and  electric  cars.  We  are  not  making  as 
much  money  on  the  amount  invested  today  as  we  did  when  we  ran 
horse  cars.  The  reason  is  that  we  did  not  carry  the  people  so  far — 
did  not  give  them  so  much  for  their  money." 

In  answer  to  a  question  by  a  stockholder  the  portion  of  transfers 
actually  issued  which  could  be  demanded  by  the  public  as  a  right 
was  given  as  6  per  cent.  The  total  number  of  transfers  on  the  West 
Side  lines  was  31.000,000,  reducing  the  receipts  per  passenger  to 
3.55  cents. 

LAKE   STREET   ELEVATKL). 

The  report  of  President  Louderback  contained  the  following 
statement: 

1898.         1897.     Increase 

Gross  business  from  passengers $618,326    $561,370    $56,955 

Advertising,  etc 15.077        18,589      *3,5I2 

Totals   $633,403    $579,960    $53,442 

Operating  expenses    324,947      329,124      *4,i77 

Extraordinary  expense   31,880     

Net  earnings    $308,456    $218,956    $80,500 

Fixed   charges,   including   taxes,    interest 
on  floating  debt,  and  loop  rental 335,147      291,798      43,349 

Deficit    $26,691     $  72,842  *$46, 151 

♦Decrease. 

Average  passengers  a  day  for  1897,  30,766;  for  1898,  33,948. 

The  operating  expense  per  cent  of  earnings  was  51.27  for  1898, 


<|)tJM,S(^\lw^ 


63 


as  aKiii'ist  56.75   for   1897.      M.-ivin^   ren.ird   In   wliicli   llir   (ullowinf; 
may  l^c  of  iiilcri-st : 

1807.         'K'jX- 

Loop  rfiual   $15. 707    $(",953 

Maintenance   of   iracU    7,104        9.534 

Mainlenanee  of  ears  ami  motors   26,552       27,511 

Totals    $40,363    ^/).(xm 

The  entire  rolling  stock  lias  lieen  |)aiTiU(l  .md  ^iven  a  thoroUK'li 
overhauling  during  the  last  two  years,  and  the  property  of  the 
company  has  hceii  well  maintained  ihroughout. 

By  a  recent  ordinance  passed  hy  the  town  ho.inl  of  Cieero,  the 
Lake  Slroct  F.levated  is  to  he  extended  r.O(K)  fl  west  where  an  in- 
cline will  he  huilt  to  the  slreet  surface,  and  necessary  surface  lines 
built,  so  that  hy  April  15,  iRycj,  the  company's  cars  can  he  run  to  the 
west  line  of  Cicero. 

»  »  » 

BROOKLYN    MAIL  CARS. 


Tile  su\et  f.iilw.iy  eoinpanics  in  Brooklyn  were  among  the  first 
to  e.iny  mad  for  the  government.  After  a  contract  had  heen 
.■ivv.uded  to  the  lirooklyii  Heights  Railroad  Company  several  spe- 
cial mail  cars  were  hnilt.  They  had  32  ft.  bodies  and  were  divided 
into  two  compartments;  one  for  the  mail  and  the  other  half  was 
dosed,  with  se.ils  on  eillur  side  of  a  center  aisle  for  passengers. 
This  arrangement  proved  unsatisfactory,  for  patrons  had  an  aver- 
sion to  this  type  of  car  and  would  wait  for  one  of  the  regular  pas- 
senger cars.  In  many  cases  these  cars  were  mistaken  for  mail  cars 
exclusively,  and  at  other  times  when  a  car  would  he  behind  time 
with  the  mail  it  would  have  to  stop  to  take  on  passengers. 

President  Rossiter  decided  that  the  best  service  would  be  ren- 
dered hy  cars  used  for  mail  exclusively  and  turned  the  problem  over 
to  D.  S.  Mofifatt,  superintendent  of  the  Brooklyn  Heights  shops 
The  new  mail  cars  were  reconstructed  from  old  passenger  cars  as 
shown  in  Fig.  i.  They  were  i6-ft.  cars  and  had  been  in  service  for 
10  years  or  more.  On  each  side  of  the  car  a  part  of  a  panel  was 
cut  out  and  a  door  put  in  to  receive  and  discharge  the  mail  sacks. 
The  front  door  of  the  old  car  was  removed  and  a  panel  put  in  with 
one  small  window.     The  window  on  each  side  of  the  front  door  was 


car  is  finished  in  ash  throughout  and  is  lighted  by  three  clusters  of 
three  lamps  each,  suspended  troni  the  roof  of  the  monitor,  and  four 
separate  incandescent  lamps.  The  motorman  and  conductor  will 
have  the  uniform  of  the  United  States  postal  service.    The  old  com- 


FIC.  .1    INTERIOK  OF  liROOKLYN  MAIL  CAR. 

hination  mail  cars  are  being  changed  into  passenger  cars,  the  side 
doors  have  been  taken  out  and  paneled,  and  the  mail  compartment 
is  furnished  the  same  as  the  other  compartment  with  seats  and  an 
aisle  extending  the  length  of  the  car. 

«  ■  » 

STREET    RAILWAY    FRANCHISE   IN   HAVANA. 


After  considerable  legal  difficulty  the  title  to  the  Urban  Ferro 
Carril  lines,  of  Havana,  has  been  secured  by  an  American  syndicate 
headed  by  G.  B.  M.  Harvey,  the  price  paid  being  $1,472,000.  Oth- 
ers interested  in  the  deal  include  H.   P.  Whitney,   F.  S.   Pearson, 


FIC.  l-OLn  PASSENGER  CAR  RECONSTRUCTED  FOR  A  MAIL  CAR  IX  HR0OKLYX.     FIG.  2. 


replaced  by  a  panel  bearin.i;  the  insignia  of  the  government.  At  the 
rear  end  the  doors  were  taken  out  and  a  swing  door  built  in.  Fig 
2  shows  the  completed  mail  car  as  reconstructed.  The  car  is  paint- 
ed white  with  gold  lettering.  As  may  be  noticed  the  car  is  mounted 
on  a  Peckhani  truck.  The  trucks  so  used  were  among  the  first  put 
in  service  under  the  electric  cars  in  Brooklyn  and  are  now  practi- 
cally as  good  as  new. 

Fig-  3  gives  an  interior  view  of  the  front  or  working  end  of  the 
car  and  shows  a  rack  for  holding  mail  sacks,  sorting  table  and  pig- 
eon-holes for  letters.  At  the  other  end  of  the  car  there  is  provision 
for  a  wash  basin,  water  cooler,  locker  and  room   for  chairs.     The 


Senator  James  Smith, of  New  Jersey.  Hanson  Brothers,  of  Montreal, 
J.  W.  Todd,  of  London,  and  the  Banque  Internacionale,  of  Paris. 
Plans  are  now  formed  for  equipping  the  lines  for  electric  traction, 
and  F.  S.  Pearson,  chief  engineer  of  the  Metropolitan  Traction 
Company,  will  go  to  Havana  to  take  charge  of  the  construction 
work,  Percival  Farquhar,  who  was  successful  in  negotiating  the 
deal,  will  be  the  manager. 


On  the  Meriden  (Conn.)   Electric  Railroad  only  one  passenger 
was  injured  out  of  nearly  1,500,000  that  were  carried  during  the  year. 
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COAL  WAGONS  FOR  BOILER  ROOMS. 


Two  very  convenient  forms  of  wagons  arc  liere  illustrated  for 
conveying  the  fuel  from  the  coal  pile  or  bins  to  the  boiler  furnaces. 
and  they  are  designed  especially  with  the  view  of  easy  running  and 
convenience  in  shoveling  the  coal.  The  wagon  shown  in  Fig.  i  is 
made  to  carry  from  1,200  to  2,000  lbs.  of  coal.  The  wheels  are  ig 
in.  in  diameter  with  wrought  iron  spokes,  and  the  wagon  has  a 
wrought  iron  fifth  wheel,  14  in.  in  diameter.  The  wheels  are  all  pro- 
vided with  ball  or  roller  bearings,  as  may  be  designated.  The  un- 
derwork is  of  wrought  iron,  and  the  body  of  the  car  is  made  of  3-16 
and  ;^-in.  hard  finished  steel  fastened  on  the  corners  with  2-in.  an- 
gle iron,  reinforced  around  the  top  edge  with  a  Hat  bar.  The  door 
is  hung  on  hinges,  making  it  convenient  to  shovel  the  coal  from  the 
wagon  into  the  firebox.  All  rivets  are  countersunk  on  the  inside 
so  as  to  oflfer  no  obstruction  when  removing  the  coal. 

The  car  shown  in  Fig.  2  has  heavy  plate  cast  iron  wheels  and  the 
car  body  is  nearer  the  ground.    On  account  of  the  radial  trucks  the 


Heights,  thence  over  the  old  canal,  and  will  follow  in  some  respects 
the  original  radial  railway  survey  to  the  top  of  the  Flamboro  es- 
carpment, and  be  as  straight  as  possible.  Once  over  the  hill  the 
road  will  fork,  one  line  leading  direct  to  Guelph,  through  Millgrove 
Freelton,  Aberfoyle,  etc.,  and  the  other  through  several  villages  to 
Gait,  Waterloo  and  Berlin.  No  bonuses  will  be  asked  for  and  the 
most  direct  lines  that  can  be  laid  down  will  be  used. 


The  St.  Calliarines  &  Niagara  Central  Railway  has  again  changed 
its  application  to  Parliament  for  permission  to  change  its  name  to 
the  Niagara  Falls,  St.  Catharines  &  Toronto  Railway  Company  and 
to  extend  its  line  to  Port  Ualhousie  on  Lake  Ontario  and  to  the 
city  of  Hamilton.  The  negotiations  for  its  purchase  by  an  Ameri- 
can syndicate  and  converting  it  into  an  electric  road  commenced 
sonic  time  ago.  The  government  inspector  on  account  of  the  condi- 
tion ol  llio  road  priihibited  traffic  upon  it  and  the  bondholders  dis- 
poscii  III  it  to  .Mr.  Neclon  nf  St.  Catharines  for  $35,000  subject  to 
prior   liens  of  $15,000.     Ten   iier   cent   iif  the   niiiney   was   paid    into 


FIG.  1— COAL  WAdONS,  ATLAS  BOLT  &  SCREW  COMPANY,   CLEVELAND.-FIG.  2. 


cars  can  be  turned  in  a  very  small  space.  The  standard  capacities 
are  1,000  lbs.,  1,500  lbs.  and  2,000  lbs.,  although  they  are  also  made 
in  smaller  sizes.  These  wagons  have  been  used  with  success  in 
many  of  the  large  stations  in  New  York  city  and  Philadelphia. 
They  are  made  by  the  Atlas  Bolt  &  Screw  Company,  of  Cleve- 
land, O. 


CANADIAN   NOTES. 

The  Quebec-Montmorcncy  &  Charlevoix  Railway  Company  will 
apply  at  the  next  session  of  Parliament  to  change  its  name  to  the 
Quebec  Railway  Light  &  Power  Company;  to  ratify  and  confirm 
the  purchase  of  the  property  and  franchise  of  the  Quebec  District 
Railway  Company  and  the  issue  of  bonds  and  stocks  made  to  pay 
for  the  purchase  of  the  road;  and  to  authorize  the  building  of  a  line 
of  railway  in  the  counties  of  Levis,  Bellechasse.  Dorchester,  Beauce 
and  Ix)tbinierc;  to  ratify  the  purchase  of  the  property  and  capital 
stock  of  the  Montmorency  Electric  Power  Company,  and  for  other 
purposes. 


The  Sherbrooke  Street  Railway  has  been  purchased  by  Frank 
Thompson  &  Co.,  bankers  and  financial  agents  of  Sherbrooke. 
They  have  also  acquired  the  Brompton  Falls  water  power  which 
will  enable  them  to  extend  the  line  and  increase  the  number  of  cars, 
which  could  not  be  done  with  the  present  water  power.  This  rail- 
road was  opened  about  a  year  ago,  and  the  earnings  have  been  very 
satisfactory,  exceeding  the  expectations  of  the  company.  There  are 
now  six  miles  of  road  in  operation,  and  it  is  now  probable  that  the 
line  will  be  extended  to  North  Hatley  and  other  outside  points. 


The  Cataract  Power  Company  has  asked  Engineer  Hillman  to 
survey  two  direct  lines  from  Hamilton,  Ont.,  to  Guelph  and  Berlin 
for  a  fast  electric  railway  service.  The  proposed  lines  will  run  from 
a  point   on    James  street    in   Hamilton  to  and    along    Burlington 


court  and  the  time  for  the  payment  of  the  balance  extended.  This 
expires  next  week  and  a  further  extension  will  be  asked  and  in  all 
probability  conceded,  to  allow  time  for  the  consummation  of  the 
present  deal  and  the  amending  of  its  present  act  which  will  enable 
it 'to  make  connections  at  Port  Dalhousie  with  all  lines  of  steam- 
boats to  Toronto  and  all  points  down  the  St.  Lawrence  and  at  Ham- 
ilton with  the  T.  H.  &  B.  and  C.  P.  R.  and  a  number  of  projected 
radial  lines.  The  purchasers  are  Messrs.  S.  B.  Colon,  treasurer,  of 
New  York,  J.  A.  Powers  of  Albany,  Hon.  C.  D.  Haines  of  New 
York  and  others. 


AN  EXCLUSIVELY  STREET  RAILWAY  SUPPLY 
HOUSE. 


The  firm  of  McGill  &  Pomeroy.  whicli  is  the  only  exclusively 
street  railway  supply  house  in  Chicago,  has  made  every  preparation 
for  meeting  the  heavy  demand  for  such  goods  that  will  undoubtedly 
come  as  soon  as  the  weather  permits  the  many  companies  now  con- 
templating building  to  commence  operations.  The  firm  has  taken 
the  whole  of  the  store  at  317  Dearborn  street,  Chicago,  of  which  it 
formerly  occupied  only  a  portion,  and  has  ample  storage  space  for 
carrying  a  complete  line  in  stock,  so  that  shipments  can  be  prompt- 
ly made. 

A  full  line  of  street  railway  supplies  of  every  description  is  carried 
in  the  Chicago  stock.  The  firm  handles  the  Ohio  Brass  Company's 
line  material,  Cutter  Electric  &  Manufacturing  Company's  I-T-E 
circuit  breakers,  the  Bradford  Belting  Company's  "  Monarch  "  in- 
sulating paint,  and  other  such  standard  products. 

Both  Mr.  McGill  and  Mr.  Pomeroy  have  demonstrated  their  abil- 
ity in  the  railway  supply  business  and  we  predict  continued  success 
for  them  during  1899.  E.  R.  Mason,  who  "  before  the  war  "  was 
with  the  Mason  Electric  Equipment  Company,  of  St.  Louis,  is  now 
with  this  firm.     Mr.  Mason  served  on  the  U.  S.  S.  Cincinnati. 
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THE  CHICAGO  PLANT  OP^  THE  GRIFFIN 
WHEEL   COMPANY. 

Chicago  can  boast  of  liaviiiR  the  largest  car-wheel  works  in  the 
world,  that  of  tlie  (iriHin  Wheel  Company,  located  at  Sacramento 
avenue  and  the  Chicago  &  Norlhwcstcrn  Railway.  The  plant  cov- 
ers over  15  acres  of  ground  and  a  general  idea  of  the  extent  of  the 
works  can  be  gleaned  from  Fig.  i.  This  is  the  view  presented  look- 
ing towards  the  east  as  one  enters  from  Sacramento  avenue.  The 
distance  from  the  extreme  left  to  right  is  1,050  ft.  In  the  right-hand 
corner  is  shown  the  coni|)any's  new  ofl'icc  building  completed  some 
six  months  ago.  The  ollicc  is  48  by  62  ft.,  of  red  pressed  brick  with 
stone  trimmings,  two  stories  high  and  of  fire-proof  construction. 
On  the  first  floor  are  the  ot'lices  of  the  local  manager,  storekee|)er. 


additional  storage  platforms  are  located  to  the  west.  The  yards 
contain  zYi  miles  of  side  track,  with  direct  connections  to  the  Chi- 
cago &  Northwestern  Railway  and  the  Chicago,  Milwaukee  &  Si. 
I'aul  Railway.  The  machine  shop  is  75  by  140  ft.,  and  is  equipped 
with  all  modern  appliances  for  boring  and  pressing  wheels  on  axles, 
improved  lathes  for  turning  and  key-seating  electric  motor  axles. 
Adjoining  the  machine  shop  is  a  complete  pattern  shop,  where  all 
wheel  patterns  are  made  not  only  for  the  Chicago  plant,  but  also 
the  branch  jilants  of  the  company.  The  pattern  room  an<l  labora- 
tory are  located  in  a  fire-proof  building  ,^6  by  6rj  ft.  directly  to  the 
west  of  the  machine  shop. 

In  addition  to  the  above  buihlings  are  the  engine  and  boiler 
house  75  by  60  ft.,  the  core  room,  where  all  cores  are  made;  two 
large  sand  sheds,  coke  sheds,  carpenter  shop,  etc.     Surrounding  the 


I'lC.  1     (IKII'KIN   WHEEL  WORKS,  CHICAGO. 


timekeeper  and  shipping  dork;  while  on  the  second  llcmr  are  the 
offices  of  the  managers,  second  vice-presiilenl,  secretary,  consulting 
engineer  and  general  bookkeepers. 

The  foundry  as  originally  built  in  iScj]  h.id  a  capacity  of  750 
wheels  per  day.  Additions  have  been  built  within  the  past  four 
ye.irs  until  now  the  daily  output  is  1,060  wheels  per  day;  this  output 
has  been  maintained  for  the  past  \2  months,  and  plans  are  now  be- 
ing perfected  to  increase  this  to  1,500  wheels  per  day. 

The    iii.iiii    fi'imdry   is  400  by  320   ft.    directly   back   of   which   and 


foundry  to  the  north,  east  and  south  are  extensive  storage  yards  for 
pig  iron,  old  wheels,  etc.  In  the  southeast  corner  of  the  grounds 
is  a  large  pond,  furnishing  water  to  the  steam  plant  and  affording 
ample  fire  protection.  \  thorough  system  of  water  pipes  encircles ' 
the  works  and  at  intervals  are  located  hose  houses  fitted  with  Pres- 
cott  automatic  reels.  Extensive  improvements  have  been  made  in 
all  departments  during  the  past  year,  a  great  many  new  tools  of 
special  design  have  been  purchased,  and  every  preparation  has  been 
made  to  anticipate  the  increased  business  for  1899. 


FIG.  2-SHIPPING  ROOM. 


FIG.  3  -STORAGE  PLATFORM  FOR  lo.uuu  WHEELS. 


connecting  therewith  is  the  charging  and  cupola  building  which 
measures  60  by  200  ft.  In  this  building  arc  located  three  cupolas 
with  a  melting  capacity  of  300  tons  daily.  All  material  is  handled 
by  elevators  from  the  lower  floors  and  yard  to  the  charging  room. 
The  molding  room  contains  43  floors;  all  ladles,  etc.,  are  moved 
about  by  means  of  overhead  tracks,  while  all  the  cranes  are  fitted 
with  penumatic  hoists  for  the  handling  of  molds  and  wheels. 

The  annealing  pits  are  located  at  the  west  end  of  the  main  foundry 
and  take  up  a  space  360  ft.  in  width.  Wheels  after  being  cast  are 
placed  in  these  annealing  pits  for  a  specified  time  and  are  then  taken 
to  the  cleaning  and  shipping  room,  shown  in  Fig.  2.  Directly 
south  of  the  cleaning  room  is  located  the  storage  platform  for  new 
wheels.  Fig.  3.    This  platform  is  capable  of  holding  10,000  wheels; 


The  Chicago  plant  is  at  present  casting  about  200  wheels  per  day 
for  electric  motor  and  street  railway  service.  Aside  from  the  Chi- 
cago plant,  the  Griffin  Wheel  Company  owns  and  operates  car 
wheel  foundries  at  Detroit.  St.  Paul,  Denver  and  Tacoraa. 


TOLEDO  UNION  DISBANDS. 


The  union  of  the  employes  of  the  Toledo  Traction  Company  has 
been  disbanded  and  the  property  of  the  local  association  was  turned 
over  to  W.  D.  Mahon.  president  of  the  Amalgamated  .\ssociation 
of  Street  Railway  Employes  of  America,  of  which  it  was  a  branch. 
The  local  union  was  organized  on  August  13.  1895. 
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PERSONAL. 


Max  Berg,  of  the  Ohio  Brass  Company,  called  on  the  Review  on 
his  recent  trip  to  Chicago. 


George  A.  Paul,  superintendent  of  the  Southwest  Missouri  Elec- 
tric Railway,  Webb  City,  Mo.,  has  resigned. 


G.  J.  Nitsche,  who  for  nine  years  ha.s  been  electrician  of  the  City 
Electric  Railway,   Decatur,  111.,  resigned  January   i. 


Charles  J.  Mayer,  of  Mayer  &  Englund.   Philadelphia,  was  a  Re 
VIEW  caller  when  in  Chicago  just  before  the  new  year. 


Albion  E.  Lang,  president  of  the  Toledo  Traction  Company,  was 
a  caller  on  the  Review  when  in  Chicago  on  Christmas  week. 


James  Partridge,  of  the  Partridge  Carbon  Company,  Sandusky. 
O.,  was  among  the  Review  callers  shortly  after  the  first  of  the  year. 


Forbes  Holton  and  W.  J.  Kenney  have  been  chosen  president  and 
secretary  respectively  of  the  Charleston-Mattooii  (ill.)  Street  Rail- 
way Company. 


Maj.  Clay  Stacker,  who  has  been  superintendent  of  the  Electric 
Street  Railway  Company,  of  Clarksville  (Tenn.),  since  1896,  re- 
signed on  January  i. 


M.  D.  Thatcher,  president,  and  the  other  officers  of  the  Pueblo 
(Col.)  Electric  Street  Railway  Company  were  re-elected  at  the  an- 
nual meeting  in  December. 


President  Frank  H.  Dewey  and  the  other  officers  of  the  Consoli- 
dated Street  Railway  Company  of  Worcester,  Mass.,  were  re- 
elected at  the  annual  meeting  in  December. 


James  V.  Thompson,  who  has  for  41  years  been  foreman  of  the 
(iilpin  County  (Col.)  Tramway,  has  resigned,  and  William  S.  Wells 
of  Denver  has  been  appointed  to  succeed  him. 


Charles  A.  Wilson,  superintendent  of  the  Prospect  Heights  & 
Glen  Oak  Railway  Company,  Peoria,  111.,  was  on  Christmas  pre- 
sented with  a  handsome  oak  chair  by  the  employes. 


T.  H.  Anderson  has  been  elected  general  manager  of  the  Somer- 
set Traction  Company,  of  Skowhegan,  Me.  Heretofore  the  presi- 
dent. Gen.  R.  B.  Shepherd,  has  held  the  title  of  general  manager 
also. 


J.  C.  DeLong,  who  has  been  the  successful  manager  of  the  Se- 
dalia  (Mo.)  Electric  Railway,  Light  &  Power  Company  since  last 
May,  when  the  present  owners  acquired  the  property,  has  resigned. 
He  was  succeeded  temporarily  by  Robert  Hamner. 


Francis  E.  Drake  has  been  appointed  director  of  machinery  and 
electricity  for  the  United  States  commission  at  the  Paris  Exposi- 
tion. Mr.  Drake  is  well  known  to  street  railway  and  electrical  men, 
having  been  with  the  Walker  Company  for  several  years. 


George  Barclay,  electrician  of  the  Uniontown  (Pa.)  Electric  Rail- 
way Company,  recently  met  with  a  distressing  accident.  His  thumb 
was  caught  between  the  belt  and  a  fly-wheel  in  the  power  station 
and  he  was  thrown  to  the  floor  with  such  force  that  his  leg  was 
broken. 


S.  G.  Coleman,  superintendent  of  the  lighting  department  of  the 
Milwaukee  Electric  Railway  &  Light  Company,  has  resigned.  This 
department  was  in  sole  charge  of  Mr.  Coleman  and  it  was  built  up 
under  his  direction.  O.  M.  Ran,  chief  electrician,  will  fill  the  va- 
cancy at  least  for  the  present. 


Edmund  Furthniann,  who  has  been  attorney  for  the  North  Chi- 
cago Street  Railroad  Company  for  11  years,  resigned  on  January  i. 
Mr.   Furthmann   was  assistant  prosecuting  attorney  under  the  late 


Julius  S.  Grinnell.  and  was  retained  by  the  company  on  leaving  that 
office  when  Mr.  Grinnell  was  placed  on  the  bench. 


Prof,  and  Mrs.  Sidney  H.  Short  of  Cleveland  sailed  for  Liverpool 
on  December  13,  and  will  make  an  extended  trip  in  Europe,  return- 
ing in  April.  Prof,  Short  has  seldom  taken  vacations,  and  while  he 
is  making  this  trip  for  recreation  he  will  doubtless  address  some  of 
the  scientific  societies  which  have  invited  him  to  deliver  papers  on 
subjects  connected  with  electric  railways. 


Charles  Sheldon  has  resigned  the  position  of  general  manager 
and  treasurer  of  the  Consolidated  Car-Heating  Company,  of  Al- 
bany, N.  Y.,  to  become  manager  of  the  Chihuahua  &  Pacific  Rail- 
road, with  headquarters  at  Chihuahua.  Mexico.  Frederick  W.  Kel- 
Icy,  who  has  been  Mr.  Sheldon's  assistant,  has  been  appointed  gen- 
eral manager  and  treasurer  of  the  Consolidated  Car-Heating  Com- 
pany. 


In  December  the  Boston  Elevated  Railway  Company  made  some 
changes  in  its  department  officers;  John  H.  Studley,  superintendent 
of  division  6,  has  been  transferred  to  the  legal  department,  and  suc- 
ceeded by  R.  T.  Laffin,  formerly  superintendent  of  employment; 
Joseph  Dee,  superintendent  of  division  7,  was  transferred  to  the  de- 
partment of  maintenance  of  way,  and  succeeded  by  H.  A.  Pasho, 
heretofore  superintendent  of  division  9. 


J.  L.  Willcutt,  secretary  of  the  Market  Street  Railway  Company, 
San  Francisco,  had  a  very  narrow  escape  from  death  recently  while 
crossing  on  the  ferry-boat  Bay  City.  Just  as  the  boat  was  entering 
the  dock  the  walking  beam  of  the  engine  broke,  and  portions  of  the 
beam  and  the  loose  connecting  rod  struck  among  the  passengers  to 
their  consternation.  Fortunately  none  were  injured,  though  Mr. 
Willcutt  and  several  others  had  very  narrow  escapes. 


Franklin  E.  Huntress  has  been  chosen  to  represent  the  seventh 
Middlesex  district  in  the  Massachusetts  house  of  Representatives 
for  a  third  term,  the  first  time  a  representative  has  secured  a  second 
re-election  in  that  city.  Mr.  Huntress  has  been  active  in  politics 
since  his  graduation  at  Harvard  in  1889  and  equally  active  in  busi- 
ness. He  is  known  in  street  railway  circles  from  having  introduced 
the  Neal  electric  headlight,  which  is  used  by  the  West  End,  of  Bos- 
ton, the  Metropolitan,  of  New  York,  and  numerous  other  roads 
throughout  the  country. 


With  an  entire  change  of  ownership  in  the  Quincy,  III.,  lines 
comes  the  customary  change  in  management,  and  C.  C.  Rush  of 
Joliet  succeeds  E.  K.  Stone,  Jr.  Mr.  Stone  has  long  been  identified 
with  the  operation  of  the  Quincy  property,  of  which  his  late  father 
was  also  for  many  years  manager.  Mr.  Stone  has  made  an  enviable 
record,  and  the  local  papers  speak  in  highest  terms  of  his  work. 
While  he  has  not  yet  fully  decided  as  to  the  future,  we  feel  sure  he 
will  not  remain  long  out  of  the  service,  and  if  he  concludes  to  go 
into  other  business,  it  certainly  will  not  be  for  the  lack  of  opportun- 
ities to  remain  in  street  railway  work. 


W.  J.  Clark,  who  for  years  has  been  manager  of  the  railway  de- 
partment of  the  General  Electric  Company,  has  been  appointed 
manager  of  the  company's  foreign  department,  with  headquarters  in 
New  York.  Mr.  Clark  thoroughly  understands  the  details  of  the 
foreign  electrical  business  and  has  an  extensive  accjuaintance  abroad, 
which  specially  fits  him  to  make  as  great  a  success  in  his  new  de- 
partment as  he  did  in  the  old  one. 


N.  C.  Draper  resigned  as  electrical  superintendent  and  master 
mechanic  of  the  Central  Railway  Company,  of  Peoria,  111.,  on  De- 
cember 2j,  and  on  January  i  became  general  manager  of  the  Joliet 
(111.)  Railway  Company.  Mr.  Draper  will  be  remembered  by  many 
street  railway  men  as  having  been  with  the  General  Electric  Com- 
pany as  constructing  engineer,  when  he  built  and  operated  the  City 
Electric  Railway,  of  Decatur,  111.;  the  Ottumwa  (la.)  Electric  Rail- 
>vay.  and  roads  at  Revere  and  Plymouth,  Mass.  He  has  also  been 
at  various  times  connected  with  the  railways  at  Brockton,  Mass.; 
Newton,  Mass. ;  Providence,  R.  I.,  and  the  West  End,  of  Boston. 
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CHARLES  J,  MAYER, 


ENGLUND. 


V^  10  SOUTH  TENTH  STREET.  ^ 

rhil/\de:lf»hi/\,    rm. 


Electric  Railway  Material    and    Supplies  of  Hvery  Description. 


We  are  exclusive  Territorial  Representatives  of  the  following  leading  Manufacturers  of  Railway  Materials: 


R.  I).  Niittall  Co.,  AllcK-heny,  Pa. 

Gears,  Piiiii>iis,  licariiitrs.  Trolleys,  Etc. 

Van  Wagoner  &  Williams  Hardware  Co.,  Cleveland,  O. 

Drop  Forjred  Copper  Coniiinitalor  Si>i.'riieMls. 

J.  M.  Atkinson  &  Co..  Chicag-c,  III. 

Flexible  Horse  .Shoe  Kail  lioiids. 

Aiiiorioun  Electric  Heating  Corporation,  Boston,  Ma.ss. 

Electric  Car  Heaters  of  Every  Desijjn. 

American  Kail  Joint  &  Manfg.  Co.,  Cleveland.   O. 

"  HoUless  "  American  Kail  Joints, 


The  International  Regi.ster  Oj..  Chicago,  111. 

Siitfrle  and  Double  Fare  RetriHlern. 

Partridge  Carbon  Co..  Sandusky,  O. 

Self-Lubrtc.atini^  Motor  and  Generator  Carbons. 

W.  T.  C.  Macalleti  Co.,  Boston,  Mass. 

Stand.'ir<l  f)verhead  Insulation. 

llradfiiid  Belting  Co..  Cincinnati,  O. 

'•  Monarcli  "  hisulatinf  Paint, 

Sterling  Varnish  Co.,  Pittsburg,  Pa. 

SterlinfT  Extra  Insulatini/  Varnish. 

Special  Agents:  American  Ei.hctkicai,  Wokks,  Providence,  R.  I. 


We  Carru  a  Large  Stock  Constantly  on  Hand, 


S^nd    for  Oatalogues. 


OBITUARY. 


Dr.  Wellington  Adams  of  St.  Louis,  well  known  as  an  electrician 
and  inventor,  died  of  pneumonia  on  December  20, 


Col,  I,  G,  Randle,  well  known  in  Texas  as  a  capitalist  and  street 
railway  promoter,  was  shot  and  killed  at  Dallas  on  December  19 
by  H,   P,   Erwin,  of  Forney,  Tex, 


Frederick  Culver  Whitmore,  assistant  engineer  of  the  under- 
ground and  third-rail  department  of  the  General  Electric  Company, 
died  December  7  of  typhoid  fever  at  the  residence  of  his  parents  in 
Hartford.  Conn.     Mr,  Whitmore  was  27  years  of  age. 


William  C,  Crane,  for  many  years  connected  with  the  New  Al- 
bany (Ind,)  Street  Railway  Company  as  treasurer  before  the  Ken- 
tucky &  Indiana  Bridge  Company  secured  the  propertj'.  died  at  his 
home  in  New  Albany  on  January  n,  at  the  age  of  73, 


Michael  J,  Burns,  who  was  until  a  few  years  ago  superintendent 
of  the  Citizens'  Street  Railroad  of  Indianapolis,  died  December  20 
from  the  effects  of  a  surgical  operation.  Mr,  Burns  was  prominent 
in  local  politics  and  was  school  commissioner  at  the  time  of  his 
death. 


E,  K,  Stone,  Sr,,  formerly  and  for  many  years  general  manager 
of  the  Quincy  Horse  Railway  &  Carrying  Company,  died  Novem- 
ber 25,  1898,  at  his  residence  In  Quincy,  He  attended  the  Boston 
convention  with  his  son,  E.  K,  Stone,  Jr.,  and  had  a  wide  acquaint- 
ance with  those  in  early  street  railway  work. 


R.  T.  McDonald,  president  of  the  Ft.  Wayne  Electric  Corpora- 
tion, died  at  Dallas,  Tex,,  on  December  24.  after  a  short  illness,  Mr. 
McDonald  was  born  in  Allegheny  City.  June  24.  1849.  and  was  of 
Scotch  extraction.  When  a  small  boy  his  family  moved  to  Indiana 
and  he  has  long  been  identified  with  many  enterprises  in  Ft.  Wayne. 
He  became  interested  in  manufacturing  electrical  supplies  in  i88o, 


and  was  not  only  connected  with  the  Ft,  Wayne  Electric  Corpora- 
tion and  the  Ft.  Wayne  Lamp  Company,  but  was  interested  in 
lighting  and  railway  companies  in  St.  Louis,  New  Orleans,  Dallas 
Indianapolis  and  New  York. 


Charles  F.  Orthwcin,  one  of  the  leading  financiers  of  St.  Louis, 
and  associated  with  Corwin  H,  Spencer  in  the  purchase  of  the  Na- 
tional Railway  Company's  street  railway  lines,  died  at  his  home  on 
December  28,  Mr,  Orthwein  was  a  native  of  Stuttgart,  Germany. 
and  came  to  this  country  over  40  years  ago;  he  was  60  years  of  age. 
The  firm  of  Charles  F,  Orthwein  &  Sons  is  widely  known  in  the 
west. 


FIRE  AT  ROCHESTER. 


At  8  o'clock  on  the  morning  of  January  i.  fire  was  discovered  in 
one  of  the  buildings  of  the  Rochester  Railway  used  for  storing  cars, 
and  was  quickly  communicated  to  other  buildings.  Many  of  the 
men  were  at  the  barns  and  were  able  to  get  out  all  but  20  of  the 
cars.  One  corner  of  the  building  occupied  by  the  machine  shop  and 
tool  room  was  somewhat  burned,  but  the  greatest  damage  here  was 
from  water.  General  Manager  Nicholl  estimated  the  total  loss  at 
$45. (XX)  to  $50,000.  covered  by  insurance.  Fourteen  cars  were  de- 
stroyed, but  the  service  was  not  seriously  interfered  with  on  that  ac- 
count.    The  origin  of  the  fire  is  unknown. 


The  Des  Moines  (la.)  City  Railway  Company  contemplates  mak- 
ing a  number  of  improvements  at  Crocker  Woods  Park  which  will 
add  to  the  attractions  of  that  resort  The  theatre  is  to  be  enlarged, 
chutes  erected  and  bath  houses  and  diving  platforms  built. 


What  is  said  to  be  the  shortest  street  railway  in  existence  has 
been  operated  for  about  a  year  by  the  Metropolitan  Street  Railway 
of  Kansas  City,  Mo.:  it  is  two  blocks  long  and  series  to  connect 
two  of  the  company's  main  lines.  The  equipment  comprises  one 
car,  and  the  trip  from  one  end  to  the  other  takes  about  one  minute. 
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ECHOES  PBOM  THE  TRADE 
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The  executive  oflice  ot  the  Electrical  Exhibition  Company  is  now 
located  at  Madison  Square  Garden,  New  York,  where  the  electrical 
show  is  to  be  held   Maj'  next. 


^ 


The  1899  calendar  of  the  American  Electrical  Works,  of  Provi- 
dence, R.  I.,  bears  a  handsome  steel  engraving  of  S.  F.  B.  Morse, 
surrounded  by  the  company's  name. 


The  Weber  Railway  Joint  Manufacturing  Company,  of  New 
York,  formerly  located  in  the  Cotton  Exchange  building,  has 
moved  its  offices  to  rooms  1813-1816  Empire  building,  71  Broadway. 


The  Okonite  Company,  of  New  York,  is  sending  out  an  extreme- 
ly pretty  calendar,  lithographed  in  colors,  which  will  prove  an  orna- 
ment to  any  library  or  oHicc.  and  the  attractions  of  which  arc  well 
(pialified  to  more  than  last  the  year. 


The  Van  Dorn  &  Dutton  Company,  of  Cleveland,  O.,  has  re- 
mcmbcrid  its  friends  and  customers  with  a  wall  calendar  tor  1899, 
which  also  briefly  tells  of  the  trucks,  gears,  pinions,  armature  lifts 
track   ckaners,  etc.,  made  by  the  company. 


L.  A.  Chase  &  Co.,  of  Boston,  on  January  i  became  selling 
agents  for  the  Pawtucket  Brass  Company,  of  Pawtucket,  R.  I. 
Chase  &  Co.  are  well-known  supplymen,  and  are  now  in  a  position 
to  figure  on  all  kinds  of  overhead  material. 


-Mayer  &  Englund,  10  South  loth  street,  Philadelphia,  have  leased 
the  entire  five  floors  of  the  building  they  are  in,  and  will  use  the 
basement  and  first  floor  lor  store  rooms.  The  rapid  increase  in  their 
business  has  made  more  space  absolutely  necessary. 


The  catalog  of  the  Jefi'rey  Manufacturing  Company,  of  Colum- 
bus, O.,  entitled  "  Circular  No.  15,  Jeffrey  Electric  Locomotive," 
is  a  very  handsomely  illustrated  pamphlet  of  40  pages,  which  gives 
data  on  the  mining  and  yard  switching  electric  locomotives  built  by 
this  company. 


The  R.  I).  Xuttall  Company  has  distributed  a  neat  calendar  to  the 
trade.  One  of  the  standard  pinions  is  illustrated  and  the  inscription, 
"  The  Gear  Cutters,"  is  encircled  by  a  gear  rim.  This  calls  atten- 
tion to  the  conspicuous  position  of  the  company  as  successful  man- 
ufacturers of  street  railway  gears  and  pinions. 


Gustavc  Suckow,  manager  of  the  Vose  Spring  Company,  of  New 
York,  reports  the  business  of  the  company  as  exceptionally  good. 
Mr.  Suckow  has  been  23  years  in  the  spring  business,  and  he  states 
that  while  December  is  as  a  rule  the  lightest  month  of  the  year, 
December  last  was  the  business  month  of  1808. 


Edward  Daniell,  superintendent,  informs  us  that  the  Menominee 
Electric  Light  &  Power  Company,  Menominee,  Mich.,  contem- 
plates the  purchase  of  one  300-h.  p.  engine,  one  loo-k.  w.  500-volt 
generator,  60  ft.  of  5^  in.  shafting,  with  sundry  clutches,  couplings 
and  pillow  blocks,  and  ii  clutch  pulleys  of  various  sizes. 


The  Link-Belt  Machinery  Company,  of  Chicago,  has  published  a 
new  edition  of  its  Catalog  No.  24,  which  is  entitled  "  Modern  Meth- 
ods," and  is  an  exposition  of  modern  methods  of  handling  raw  and 
manufactured  products  and  of  transmitting  power.  It  is  a  profusely 
illustrated  book  of  300  pages  which  covers  the  subject  well. 


John  B.  Wallace,  general  manager  of  the  Wallace  Electric  Com- 
pany, 1506  Marquette  biulding,  Chicago.  January  g  filed  a  petition  in 
voluntary  bankruptcy,  declaring  his  debts  to  be  over  $236,000.  No 
assets  are  mentioned.  This  company  did  a  large  business  and  was 
the  western  representative  of  a  number  of  large  eastern  concerns. 


Wendell  &  McDuffie,  of  New  York,  have  just  sold  the  Metro- 
politan Street  Railway,  of  New  York,  12  Taunton  snow  plows.  The 
Metropolitan  people  had  been  making  most  of  their  plows  them- 
selves, and  thought  their  type  of  plow  sufficient  for  all  emergencies. 
The  recent  severe  storm,  however,  demonstrated  the  necessity  of 
something  better,  hence  the  order  for  Taunton  plows. 


The  Whitney  Car  Wheel  Works,  of  Philadelphia,  have  resumed 
the  manufacture  of  chilled  wheels  at  901  Montgomery  avenue, 
James  S.  Whitney  is  manager;  Asa  W,  Whitney,  superintendent, 
and  H.  F.  Hannis,  treasurer.  The  firm  has  on  hand  all  its  old  pat- 
terns, chills,  drawmgs  and  the  records  of  orders  filled  in  the  last  52 
years,  and  will  be  prepared  to  duplicate  old  orders  or  fill  new  ones. 


The  Bates  Machine  Company,  of  Joliet,  111.,  has  recently  placed 
on  the  market  a  new  wire  nail  machine  which  has  more  than  double 
the  capacity  of  the  other  nail  machines  best  known  to  the  trade.  On 
lod.  common  nails,  for  instance,  the  new  Bates  machine  has  an  out- 
put of  from  37  to  40  kegs  per  10  hours,  as  against  14  to  16  kegs  for 
other  machines.  This  extraordinary  increase  in  production  is  due 
to  the  peculiar  construction  of  the  machine  and  its  great  strength. 


The  Standard  Underground  Cable  Company,  of  Pittsburg,  has 
sent  to  its  friends  a  neat  foot-rule  and  wire  gage  as  a  Christmas 
souvenir.  We  all  remember  the  company's  No.  XV  Pocket  Hand- 
book, received  about  a  year  since,  which  has  been  of  constant  use 
for  reference,  and  the  rule  promises  to  be  equally  useful.  The  com- 
pany will  be  pleased  to  give  gratis  the  benefit  of  its  16  years  of  suc- 
cessful experience  to  those  who  contemplate  any  cable  or  wire  in- 
stallation. 


The  Lombard  Water  Wheel  Governor  Coiupany  reports  that  the 
demand  for  its  governors  is  constantly  on  the  increase.  During  last 
month  orders  were  received  for  upwards  of  20  governors  to  regu- 
late 41  water  wheels,  which  will  develop  15,750  h.  p..  More  than 
half  of  this  machinery  will  be  used  in  electric  stations — principally 
in  power-transmission  plants — and  electric  railway  stations,  the  bal- 
ance being  in  textile  and  other  manufacturing  plants  driven  by 
water   power. 


The  Chisholm  &  Moore  Manufacturing  Company,  of  Cleveland, 
O.,  formerly  the  Moore  Manufacturing  Company,  of  Milwaukee 
has  recently  published  an  8-page  illustrated  circular  descriptive  of 
its  anti-friction  dififerential  chain  pulley  blocks,  traveling  cranes, 
trolleys  and  door-hangers.  The  differential  block  of  this  company 
was  illustrated  in  the  Review  for  November,  1898,  page  846.  The 
company  has  moved  into  a  new  building  of  its  own  and  is  prepared 
to  promptly  fill  all  orders. 


The  most  pretentious  calendar  we  have  seen  is  that  of  the  Falk 
Manufacturing  Company,  Milwaukee.  It  is  20  by  28  in.  and  in- 
tended to  hang  upon  the  wall  or  rest  on  a  library  bookcase  or  easel. 
It  contains  a  set  of  six  superb  photogravure  reproductions  of  mas- 
terpieces and  a  page  of  text  describing  the  pictures.  The  name  of 
the  company  occupies  a  very  modest  position  at  the  bottom  of  the 
sheets,  and  the  calendar  is  suitable  to  adorn  the  library  as  well  as 
office.  The  idea  is  carried  out  in  a  manner  at  once  highly  artistic 
and  attractive. 


The  Creaghead  Engineering  Company,  of  Cincinnati,  has  recently 
furnished  the  brackets  and  line  material  for  the  Gadsden  &  Attalia 
Union  Railway  Company,  of  Gadsden,  Ala.,  which  has  been 
changed  from  steam  to  electric.  The  company  has  also  furnished 
the  line  material  for  extensions  built  by  the  Knoxville  Traction 
Company,  the  Birmingham  (Ala.)  Railway  &  Electric  Company 
and  the  Chattanooga  Rapid  Transit  Company.  It  now  has  on  hand 
a  contract  for  the  line  work  of  the  Dayton.  Springfield  &  Urbana 
Electric  Railway. 
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We  arc  gralilk'il  to  be  ablt'  lu  aiinijuiuc  that  llir  "  'liinuT  "  wal<T 
IiiIh'  boilers  as  made  liy  tin-  I  iiinc  r  I'-riKiiiecriiig  Cfimpaiiy,  of  Hn 
cynis,  O..  is  inceliiiK  willi  a  proiii])!  acceptance  on  the  part  of  some 
very  critical  and  extensive  steam  users.  These  boilers,  which  were 
described  in  the  Kp.viiiw  for  August,  1898,  page  576,  are  made  in 
\  an.  Ills  sizes  from  100  to  500  h.  p.  and  are  being  installed  in  various 
parts  of  the  country.  Aincjiig  the  contracts  on  hand  are  two  loo-h. 
p.  boilers  for  the  Standard  SnufT  Company,  Nashville,  Tenn.;  two 
51K)  li.  p.  for  the  Midland  Steel  Company,  Mnncie,  Ind.;  three  225- 
h.  p.  boilers,  piping  and  stack  lor  the  Indianaiiolis  (Ind.)  Ice  & 
Cold  Storage  Comp.iny. 


Tlie  svveiper  clciiarHiniil  of  llie  Mcfiuire  Manufacturing  Comp.i 
uy  of  Chicago  closed  tile  year  with  the  shops  working  day  and 
night.  Among  the  roads  ordering  sweepers  late  in  1898  were:  Met- 
ropolitan. New  York;  Buffalo  Railway;  Citizens,  Oshkosh,  Wis.; 
MoiiMiiL'.alii  la,  I'ittsburg;  St.  Joseph  &  Benton  Harbor,  Si.  Joseph. 
Mich;  Chicago  Electric  Traction;  Milwaukee  lilectric  Railway  ^ 
Light  Company;  Meadville  Traction.  Mea<lville,  I'a. ;  Ashtabula 
Rapid  Transit.  Ashtabula,  O. ;  Rockford  Traction  Comiiany,  Rock- 
(iMil.  111.;  St.  Joseph  Railway,  Light,  Heat  &  Lower  Company,  St. 
Joseph,  Mo.;  South  Bend  Slrccl  K.iihvay  and  liiili.ina  lOectrie  Kail 
way.  South  Bend,  Ind. 


The  Babcock  K:  Wilcox  Company  has  taken  from  Westiiighouse 
Church,  Kerr  &  Co.  the  largest  stationary  boiler  order  that  has  ever 
been  placed.  The  boilers  are  for  the  power  plant  which  the  West- 
inghouse  Electric  Company  has  contracted  to  build  for  the  Third 
Avenue  Railroad  Company,  New  York,  at  218th  street  and  Harlem 
river,  and  which  is  to  be  constructed  by  Westinghouse,  Church 
Kerr  &  Co.  The  order  covers  60  Babcock  &  Wilcox  forged  steel 
tyjie  boilers  of  520  h.  p.  each,  or  an  aggregate  of  31,200  h.  p.  The 
boilers  are  to  be  capable  of  carrying  200  lbs.  steam  pressure.  They 
will  supply  steam  for  compound  condensing  engines  of  64,000  nom- 
inal horse  power  in  the  aggregate. 


The  J.  A.  Fay  &  F.gan  Company,  of  Cincinnati,  O.,  under  date  of 
December  15,  announces  that  as  it  is  exclusively  a  maker  of  wood- 
working machinery,  it  has  decided  to  discontinue  acting  as  selling 
agent  for  other  products.  The  Chicago  branch  store  of  the  com- 
pany has  been  sold  to  the  firm  of  Manning,  Maxwell  &  Moore,  of 
New  York,  and  they  willl  be  the  exclusive  agents  in  the  Chicago 
territory  for  J.  A.  Fay  &  Co.  and  the  Egan  Company.  The  sale  is 
to  date  from  November  i,  1898,  and  settlements  on  all  business  pre- 
vious to  that  date  should  be  made  with  the  Fay  &  Egan  Company; 
after  that  date  with  Manning,  Maxwell  &  Moore.  The  company 
bespeaks  for  its  new  agents  the  same  consideration  that  has  been 
shown  to  it. 


The  Clonbrock  Steam  Boiler  Works;  of  Brooklyn,  N.  Y.,  has  re- 
cently won  an  infringement  suit  against  the  Columbian  Steam  Boil- 
er Works,  with  which  were  connected  former  employes  of  the  Clon- 
brock Works.  The  Columbian  boiler  was  practically  identical  with 
the  Climax  in  construction  and  the  defense  was  lack  of  novelty;  to 
support  this  contention  the  Rogers  &  Black  and  the  Hazleton 
"  Porcupine  "  boilers  were  cited  as  anticipatory  inventions.  The 
court  carefully  considered  these  and  other  inventions,  and  the  opin- 
ion is  an  interesting  discussion  of  boilers  of  these  general  types. 
The  court  holds  that  the  Climax  boiler  was  clearly  infringed.  The 
Climax  boiler  comprises  a  vertical  shell  surrounded  by  tiers  of 
looped  tubes  set  obliquely,  and  the  whole  set  over  an  annular  grate 
and  surrounded  by  a  cylindrical  casing.  It  has  given  excellent  re- 
sults in  practice. 


The  Q  &  C  Company,  of  Chicago,  has  just  issued  its  first  cata- 
log on  pneumatic  tools,  which  is  a  pamphlet  of  46  pages,  uniform  in 
style  with  the  other  well-known  catalogs  of  the  company.  The 
company  announces  that  it  has  purchased  the  entire  business  and 
good-will  of  the  Ridgely  &  Johnson  Tool  Company.  Springfield. 
111.,  and  added  a  pneumatic  tool  department  to  its  list  of  special  ma- 
chinery and  railway  appliances.  When  purchasing  the  business  of 
the  Ridgely  &  Johnson  Tool  Company,  a  thorough  comparison  of 
the  various  tools  on  the  market  was  made,  and  in  presenting  this 
subject  the  Q  &.  C  Company  deems  it  perfectly  safe  to  claim  that 
it  has  a  most  complete  line  of  pneumatic  tools.    The  list  embraces 
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Compound  Lever  Jacks 

Solid  Main  Frame. 

Patent  Adjustable  Levers. 

Quick  Trip  Action. 

THEY  ARE  SHr" 


Send  for  Complete  List,  Sizes,  Weights,  Capacity,  Prices,  Etc. 
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Self-Feeding  Rail  Drill 

Will  Bore  7-8  in.  Hole  in  Less  than  One  Minute. 


BALL 
BEARINQS. 

EASY 
ACTION. 

VERTICAL 

and  LATERAL 
ADJUSTMENT. 


DURABLE 
CONSTRUCTION. 

»Xo:<' 

LIGHT 
WEIGHT. 

USED  INSIDE 

or  OUTSIDE 
of  RAILS. 


Fnrnislied  with  Over  or  Under  Rail  Clamps,  as  desired.    Top  removed 

for  Passing  Gars  In  Two  Seconds.    Qolckly  readjnsted  tor  work. 

Get  Our  Catalogae  and  Prices  before  Placing  Tour  Orders. 

The  Q.  &  G.  Company, 

WESTERN    UNION    BLOG.      CHICAGO,      ILL. 
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the  lightest  ol  tools  for  chipping  and  calking,  as  well  as  hammers 
powerful  enough  to  drive  i;4-in.  rivets,  or  to  do  any  work  usually 
done  witli  an  eight  or  ten-pound  sledge.  The  great  characteristic 
of  these  tools,  and  the  main  claim  for  their  superiority,  is  simplicity. 
They  arc  valvcless.  have  but  few  parts,  and  no  skill  or  experience  is 
required  to  keep  them  at  work — points  which  will  be  appreciated  by 
all  users  of  pneumatic  tools.  .Ml  tools  of  each  size  are  perfectly  in- 
terchangeable, so  that  any  part  of  one  tool  will  fit  another  of  the 
same  size. 


The  Wcstinghouse  Electric  &  Manufacturing  Company  has  closed 
a  contract  for  loi  large  car  motors  and  125  controllers  for  the  Han- 
over (Germany)  Street  Railway  Company.  The  contract  was  got 
in  the  face  of  tierce  German  compctilinn 


The  Peckham  Truck  Company  has  just  received  an  order  from 
the  Third  .Vvenue  Railroad  Company,  of  New  York,  for  100  sets 
of  No.  14  B  short  wheel  base  double  trucks,  and  60  No.  14  D  2 
maximum  traction  trucks.  These  are  to  be  used  on  the  cars  on  the 
conduit  lines  which  are  now  being  reconstructed  from  cable  lines. 


Theo.  A.  H.  Weinz.  sole  agent  of  the  Warrenton  Woolen  Com- 
pany, and  R.  M.  BickerstafF,  who  looks  after  the  western  business 
of  the  company,  were  recent  callers  at  the  Review  office.  These 
mills  make  a  specialty  of  uniform  cloths,  and  with  constant  efforts 
to  improve  a  long  and  honorable  record  for  high  grade  materials, 
are  receiving  a  constantly  increasing  patronage.  Particular  atten- 
tion is  given  to  the  rei.|uirements  of  street  railway  companies. 


Elmer  P.  Morris,  15  Courtlandt  street.  New  York,  reports  an 
excellent  business  with  prospects  for  the  coming  year  belter  than 
at  any  time  since  the  introduction  of  the  trolley.  There  is  a  great 
demand  for  iron  poles  and  brackets,  in  fact  the  factory  of  which 
Mr.  Morris  is  the  representative,  is  working  day  and  night  on  or- 
ders. Contracts  lor  trolley  wire  were  larger  during  the  past  30  days 
than  any  month  in  1898.  Assembled  commutators,  made  from  drop 
forged  copper,  have  been  in  great  demand.  On  February  i  Mr. 
Morris  will  open  a  branch  office  in  Philadelphia  in  the  Betze  build- 
ing. 


The  Western  Electrical  Supply  Company,  of  St.  Louis,  has  of 
late  put  on  the  market  a  number  of  railway  specialties  which  have 
the  approval  of  street  railway  managers.  The  company's  railway 
business  has  grown  to  such  an  extent  that  the  facilities  have  had 
to  be  greatly  increased.  It  is  now  in  a  most  favorable  position  to 
care  for  its  patronage  in  a  most  satisfactory  manner.  In  St.  Louis 
the  company  carries  a  very  large  and  well  assorted  stock  of  electric 
railway  supplies  of  every  description,  and  the  many  specialties 
which  are  now  offered  are  worthy  of  investigation.  A  neat  and 
complete  catalog,  devoted  exclusively  to  railway  supplies,  has  re- 
cently been  published.  A  copy  of  this  may  be  had  by  writing  a  line 
to  the  company.  .Additions  have  been  made  even  since  this  pub- 
lication, which  is  an  indication  that  the  company  is  keeping  up 
with  the  needs  of  street  railways  and  is  receiving  an  increasing  pa- 
tronage. 


The  Michigan  Electric  Company,  of  Detroit,  has  had  its  place  of 
business  at  No.  loi  Woodward  avenue,  which  was  completely 
burned  out  September  24.  1898,  entirely  rebuilt,  and  has  utilized  the 
opportunity  to  have  the  building  arranged  in  every  particular  in 
the  manner  best  suited  to  the  needs  of  the  business,  and  has  just 
opened  with  a  complete  new  stock,  fittings,  etc.,  a  place  which  the 
company  claims  is  the  handsomest  and  best  arranged  electric  house 
in  the  country.  Their  first  floor  is  the  electric  supply  store;  second 
floor,  general  offices;  third  floor,  jobbing  stock  room,  and  fourth 
floor,  shop  for  electric  repairs,  etc.  The  company  reports  a  very 
satisfactory  business  for  1898,  as  ever  since  the  tire,  it  has  done  al- 
most its  usual  amount  of  business  and  now  with  new  quarters  per- 
fectly arranged,  a  large  and  varied  stock,  and  a  demand  more  brisk 
than  at  any  previous  time,  it  counts  on  making  1899  a  year  whose 
business  will  excel    by  far  that  of  any  previous  year. 


The  Pennsylvania  Car  Wheel  Company  reports  an  interesting 
incident  in  connection  with  the  use  of  car  wheels  developed  on 
one  of  the  lines  of  a  large  street  railway  company,  as  follows:  It 


filU"<l  an  order  for  48  wheels,  each  j,;  in.  in  diainoler.  and  these  were 
placed  in  service  on  axles,  while  on  the  opposite  end  of  each  axle 
was  the  wheel  of  another  manufacturer  3^/^  in.  in  diameter,  or  ^ 
in.  larger  in  circumference  than  the  Pennsylvania  wheel.  These 
wheels  being  pressed  rigidly  on  the  axle  the  larger  wheel  went  H 
in.  each  revolution  farther  than  the  other,  dragging  it  this  differ- 
ence which  aggregated  480  in.  in  a  mile.  Many  of  the  cars  were 
making  150  miles  a  day,  so  that  the  smaller  wheels  were  dragged 
6,000  ft.  per  day.  The  remarkable  feature  of  it  is  that  80  per  cent 
of  these  wheels  are  still  in  service,  having  in  that  time  made  18,000 
miles,  each  wheel  being  dragged  over  1,36  miles.  Naturally  the 
master  mechanic  of  the  company  does  not  care  to  have  his  name 
published  as  permitting  such  a  practice.  However,  these  results 
speak  well  for  the  wheels  of  the  Pennsylvania  Car  Wheel  Com- 
pany. 


SALE  OF  THE   METROPOLITAN   ELEVATED, 
CHICAGO. 


.'\ccording  to  the  order  of  the  United  States  court  of  the  northern 
district  of  Illinois,  the  Metropolitan  West  Side  Elevated  Railroad 
Company  was  sold  in  Chicago  on  January  4.  The  sale  was  adver- 
tised by  the  master-in-chancery  and  an  upset  price  of  $6,000,000  put 
on  the  property.  There  was  but  one  bid,  that  of  F.  T.  Olcott,  of 
New  York,  chairman  of  the  reorganization  committee.  It  is  ex- 
pected that  a  reorganization  will  be  effected  in  the  next  30  or  60 
days.  The  improvements  which  are  now  in  progress  will  be  com- 
pleted and  no  change  is  anticipated  in  operating  officials. 

*  ■  » 

CONSOLIDATION  IN    BROOKLYN. 


There  are  persistent  rumors  that  the  Brooklyn  Rapid  Transit 
Company,  of  Brooklyn,  N.  Y..  through  Roswell  P.  Flower.  An- 
thony N.  Brady  and  others  of  its  stockholders  and  their  friends, 
has  acquired  control  of  the  stock  of  the  Nassau  Electric  Railroad, 
and  that  the  two  systems  will  be  consolidated  as  soon  as  the  neces- 
sary papers  can  be  prepared.  The  deal  is  said  to  include  both  the 
elevated  roads  of  Brooklyn,  and  thus  would  consolidate  the  Brook- 
lyn Heights,  Nassau  and  DeKalb  avenue  surface  lines  and  the 
Brooklyn  and  the  Kings  County  elevated  roads. 
#  >  » 

The  project  of  an  electric  road  from  Lexington  to  Richmond, 
Ky.,  is  growing  in  favor  and  probably  construction  will  be  begun 
in  a  short  time.  The  originators  of  the  project  are  Dr.  David  Ben- 
nett and  W.  J.  Loughbridge. 


A  new  time  card  has  been  arranged  for  the  Tri-City  Railway 
Company  of  Davenport,  la.,  by  which  the  service  commences  ear- 
lier in  the  morning  and  is  continued  later  at  night  than  formerly. 
More  men  have  been  put  on  so  that  the  maximum  time  on  duty  is 
reduced  to   ii!/2  hours. 


John  C.  Wegner  of  Milwaukee  last  month  applied  to  the  Ken- 
osha (Wis.)  city  council  for  a  franchise  for  an  electric  railway.  Mr. 
Wegner  also  wishes  to  secure  the  right  of  way  for  a  road  from 
Kenosha  to  Waukegan,  which  connecting  with  the  Milwaukee,  Ra- 
cine &  Kenosha  and  the  Chicago  &  Milwaukee  would  give  an  elec- 
tric line  from  Chicago  to  Milwaukee. 


At  the  regular  meeting  of  the  Chicago  Electrical  Association  on 
December  16  the  annual  election  of  officers  was  held  with  the  fol- 
lowing result;  President,  Thomas  G.  Grier;  vice-president,  J.  M. 
Hollister;  treasurer,  Harold  Almcrt;  secretary,  Cloyd  Marshall;  di- 
rectors, F.  S.  Hickok,  E.  W.  Jewell  and  Hayward  Cochrane.  The 
address  of  the  secretary  is  1310  Monon  building. 

At  the  annual  meeting  of  the  Albany,  Helderburg  &  Schoharie 
Electric  Railway  Company.  December  21,  officers  were  chosen  as 
follows;  President,  H.  W.  Burgett;  vice  president,  B.  M.  Secor; 
secretary,  W.  H.  Irwin;  treasurer.  Charles  E.  Bibben.  The  Albany 
Construction  Company,  of  which  W.  H.  Schermerhorn  of  Brook- 
lyn is  president,  has  been  incorporated  to  do  the  construction  work, 
which  will  be  commenced  as  soon  as  the  weather  permits.  The 
company  is  now  ready  to  let  contracts  for  materials. 
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CORRESPONDENCE. 

We  cordially  invite  correspondence  on  all  subjects  of  interest  to  those  cngaRcd 
In  any  branch  o(  street  railway  work,  and  will  gratefully  appreciate  any  marked 
copies  of  papers  or  news  items  our  street  railway  friends  may  send  us,  pertaining 
either  to  companies  or  offtcers. 

DOES    THE    MANAGER    WANT    ANYTHING? 

It  you  contemplate  the  purchase  of  any  supi>Iics  or  material,  wc  can  save  you 
much  time  and  trouble.  Drop  a  line  to  Thh  Kkvii-;\v,  statins  what  you  are  in  the 
market  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the  best 
dealers  in  that  line.  We  make  no  charge  for  publishing  such  notices  in  our 
Bulletin  of  .\dvance  News,  which  is  sent  to  all  manufacturers. 

This  paper  is  a  member  of  the  Chicago  Trade  Press  Association. 
Entered  at  the  Post  Office  at  Chicago  as  Second  Class  Matter. 
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Wc  nolf  tluit  "many  prominent  men  have  juincd  tlio  Municipal 
Ownership  League  of  Illinois,"  which  has  for  its  object  the  acquisi- 
tion of  street  railway  properties  by  municipalities.  If  the  majority 
of  the  Chicago  council  is  as  corrupt  as  these  "reformers"  would 
have  us  believe,  it  would  appear  that  the  League  is  extremely  anx- 
ious to  jump  from  the  frying  pan  into  the  fire. 


One  would  scarcely  look  to  Italy  for  an  expression  of  broad 
gaged  policy  among  European  nations.  And  yet  the  Italians  arc  by 
no  means  slow,  and  are  granting  franchises  for  electric  railways  for 
lenns  of  .or.y  to  ninety  years.  The  natural  result  of  this  liberal  pol- 
icy has  been  a  marked  activity  in  electric  railway  construction,  en- 
tirely out  of  proportion, — from  industrial  conditions, — to  other 
continental  cities. 


At  last  the  Keeley  motor  fraud  has  been  laid  bare.  The  one  sol- 
itary feature  of  his  work  worthy  of  mention  was  the  ability  of  the 
man  to  continuously  humbug  so  many  people  through  so  long  a 
term  of  years;  and  even  this  cannot  be  too  severely  condemned,  for 
it  was  a  deliberate  lie  without  a  single  redeeming  feature.  And  yet 
little  sympathy  can  be  found  for  his  victims,  who  thought  to  get 
something  out  of  nothing.  In  the  street  railway  field  during  the 
past  twenty  years  there  have  been  many  Keeley  motors,  nor  is  it 
probable  we  are  entirely  done  with  them  yet.  More  money  has 
been  spent  in  trying  to  perfect  more  such  appliances  than  Keeley 
ever  saw:  but  it  must  be  said  for  some  of  them,  their  promoters 
honestly  believed  in  what  they  had. 


The  diagrams  on  the  supplement  accompanying  this  issue  will  be 
appreciated  by  street  railway  men  in  the  operating  departments. 
We  have  seen  similar  diagrams  in  the  private  note  books  of  electri- 


cians, but  these  have  never  before  been  arranged  in  such  a  com- 
pact and  convenient  form.  All  the  circuits  and  connections  (or 
each  notch  of  three  of  the  principal  types  of  conlrollcrs  are  graph- 
ically shown.  They  have  been  developed  from  car  wiring  draw- 
ings and  the  paths  of  the  current  through  the  controller  contacts, 
rheostats,  motor  armatures  and  fields  arc  indicated  as  the  control- 
ler handle  is  moved  and  the  changes  occur  in  the  scries  and  paral- 
lel connections.  Diagrams  can  Icll  a  long  story  in  a  concise  and 
lucid  manner,  and  so  it  is  in  this  instance. 


In  England  many  cities  and  towns  have  undertaken  to  own  and 
operate  their  own  electric  lighting  plants  and  a  smaller  number  to 
own  and  operate  street  lailways,  and  now  the  authorities  seeking 
permission  for  similar  undertakings  apparently  wish  to  enter  the 
electrical  supply  field.  No  less  than  70  recent  notices  from  local 
authorities  which  are  going  to  apply  for  power  to  supply  electricity 
ask  for  permission  "to  manufacture,  purchase,  hire,  sell,  and  let 
meters,  lamps,  accumulators,  dynamos,  fittings,  plant,  machinery, 
and  other  matters  or  things  re(|uired  for  the  purposes  of  the  order, 
and  to  acquire,  work,  and  use  patent  rights  for  the  producing,  stor- 
ing, controlling,  distributing,  measuring  and  using,  or  otherwise 
relating  to  the  supply  of  electricity."  The  English  electrical  papers 
arc  doing  a  good  work  at  the  present  time  in  calling  the  attention 
of  the  public  to  the  seriousness  of  thus  authorizing  municipalities  to 
undertake  manufacturing  schemes  on  the  credit  of  the  taxpayers. 


The  extent  10  which  street  railways  are  utilized  for  transporting 
United  States  mails  is  not  so  great  at  the  present  time  as  was  pre- 
<!ictcd  a  few  years  ago  when  this  service  was  commenced,  but  the 
efficiency  of  this  service  shows  a  remarkable  increase.  On  another 
l)age  is  a  statement  compiled  from  the  reports  for  the  last  three 
years  of  the  superintendent  of  the  railway  mail  service  of  the  United 
States.  From  this  it  appears  that  in  1897  i  street  railway  mail  car 
with  3.1  clerks  made  10.4  trips  per  day,  running  49,086  miles  per 
year,  and  carried  17,996  pieces  of  mail  and  17.2  closed  pouches  per 
day;  in  1898,  i  car  with  2.8  clerks  made  9.7  trips  per  day,  running 
43,617  miles  per  year,  and  carried  47,227  pieces  of  mail  and  24.3 
closed  pouches  per  day.  The  total  miles  of  cable  and  electric  mail 
routes  having  no  clerks  and  handling  closed  pouches  only  was  798 
in  1897  and  1,304  in  i8g8;  the  mileage  per  annum  was  slightly  less 
but  the  miinbcr  of  pouches  per  day  was  40  per  cent  greater  in  1898. 


Our  friends  the  daily  papers  have  struck  a  new  lead  on  us,  and 
as  might  be  supposed  in  these  days  of  germs,  it  is  what  they  chris- 
ten the  street  car  bacilli.  The  street  car  family  of  germs,  moreover, 
is  a  large  and  vigorous  family  including  everything  from  chilblains 
to  consumption.  Some  of  the  learned  medical  men  of  the  east  have 
already  found  a  remedy,  if  indeed  they  did  not  make  the  remedy 
first  and  discover  the  germs  afterwards.  All  we  have  to  do  is  to 
inoculate  our  cars  with  the  biniodide  of  mercury,  and  then  fumigate 
with  formaldehyde  gas.  Managers  who  really  desire  to  do  the  work 
thoroughly  will  also  use  a  7,000-volt  current  on  such  germs  as  have 
survived  the  two  previous  treatments.  It  might  also  be  well  to  re- 
quest the  passage  of  an  ordinance  requiring  each  passenger  on  pay- 
ing his  fare  to  make  aftidavit  he  has  no  germs  concealed  about  his 
person.  All  this,  with  the  thorough  though  old  fashioned  method 
still  in  use  of  scrubbing  with  soap  and  water,  should  keep  the  street 
car  what  it  has  always  been — a  pretty  safe  place  to  be  in. 


A  correspondent  of  one  of  our  English  exchanges  writes  com- 
menting upon  the  relative  danger  of  German  and  American  compe- 
tition to  British  makers.  He  claims  that  the  Germans  maintain  low 
prices  because  they  pay  small  salaries  to  their  managers  and  engi- 
neers as  well  as  low  wages  to  workmen;  it  is  believed  that  the  sala- 
ries of  engineers  and  managers  must  eventually  be  increased  which 
will  make  the  cost  of  manufacture  nearer  what  it  is  in  Great  Britain. 
American  competition  is  regarded  with  more  alarm;  he  says  .Amer- 
ican makers  are  now  exporting  to  Germany,  machine  tools  and 
bicycles  in  large  quantities  and  are  entei^ng  the  market  for  iron  and 
steel  pipes,  fittings,  steel  rails,  bridges,  etc..  and  asks:  How  can  they 
do  it  with  their  high  wages  and  expenses  for  freight  and  duty?  He 
further  states  that  he  was  informed  by  American  firms  operating 
branch  factories  in  Germany  which  were  equipped  with  the  best 
machine  tools  and  under  the  direction  of  their  best  engineers,  but 
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employing  only  German  labor,  that  they  could  not  turn  out  work  as 
cheaply  as  in  their  American  works. 

The  reason  may  be  that  the  American  is  the  best  workman,  and 
the  best  is  the  cheapest  even  if  the  first  cost  is  higher. 


The  "Electrical  Engineer,"'  of  London,  takes  the  Review  to 
task  for  some  comments  appearing  in  the  December,  1898,  issue 
regarding  the  comparative  safety  of  trolley  circuits  of  500  volts 
and  arc  lighting  circuits  of  high  potential.  Had  the  article  m  the 
Review  been  read  with  care  the  criticisms  would  have  been 
unnecessary,  for  the  statement  was  not  made  that  lighting  circuits 
of  5,000  volts  were  carried  overhead  in  American  cities.  How- 
ever, it  is  needless  to  add  that  wdiere  arc  lamps  are  connected  in  a 
circuit  there  must  be  some  exposure.  In  the  case  of  the  railway 
electrician  who  was  killed,  he  was  working  with  the  arc  lamp  and 
accidentally  came  in  contact  with  it.  The  fact  that  he  was  not 
killed  at  once  by  such  a  high  voltage  is  evidence  that  he  would 
have  suffered  little  danger  in  coming  in  contact  with  a  500-volt 
trolley  circuit,  which  was  the  point  in  our  editorial.  The  expres- 
sion of  thankfulness  that  England  is  blessed  with  Board  of  Trade 
regulations,  forbidding  the  nefarious  practices  of  the  United  States, 
is  amusing,  especially  in  view  of  the  fact  that  many  of  the  needless 
and  oppressive  regulations  of  the  Board  of  Trade,  particularly  re- 
garding electric  railway  construction,  have  stood  as  a  barrier  to 
progress. 


Last  month  we  remarked  on  the  probable  scarcity  of  machinery 
and  construction  material  for  early  spring  delivery  on  account  of  the 
unusually  large  amount  of  new  work  in  sight.  During  the  month 
copper  has  strongly  advanced,  and  insulated  feeders  are  likely  to  go 
still  higher  on  account  of  the  rise  in  rubber.  Rails  are  becoming 
scarce  at  any  price  for  April  and  May  delivery,  and  the  mills  are 
already  talking  Julv  and  August  delivery  to  inquiring  buyers.  The 
car  builders  are  not  overbooked  now,  but  another  month  will  un- 
doubtedly see  them  all  full.  With  a  demand  equal  to  or  in  excess  of 
possible  supply  buyers  will  be  forced  to  bid  against  each  other  for 
time  delivery,  and  this  will  raise  prices.  The  supply  houses  in  all 
the  smaller  materials  and  specialties  are  doing  a  land  office  busi- 
ness, and  buyers  are  already  beginning  to  seek  the  sellers  as  they 
have  not  done  in  several  years. 

New  enterprises  are  being  announced  every  day.  and  while  many 
of  them  are  the  hopes  of  people  who  know  nothing  about  electric 
railways,  and  are  ten  years  in  advance  of  a  paying  business,  some 
are  legitimate  and  commendable  undertakings  which  will  make 
good  propositions  as  operating  roads.  Money  is  cheap  and  abun- 
dant, and  investors  are  paying  more  to  get  into  the  same  deals  they 
turned  down  less  than  six  months  ago,  just  as  was  then  predicted 
in  these  columns. 

Roads  already  built  are  doing  a  good  business  with  fine  prospects 
for  the  largest  summer  riding  ever  experienced. 

Pleasure  resort  roads  are  improving  their  parks  and  installing 
additional  mechanical  and  amusement  features.  Altogether  these 
are  busy  days  in  the  street  railway  field. 


The  Twin  City  Rapid  Transit  Company,  of  Minneapolis  and  St. 
Paul,  has  begun  the  substitution  of  large  double-truck  cars  for  the 
two-car  trains,  motor  and  trailer,  on  its  city  lines,  and  has  adopted 
the  type  of  car  used  on  its  two  interurban  lines  as  the  standard. 
The  reasons  for  this  are  the  economy  in  operation  eiTected  by  re- 
ducing the  item  for  car  service  employes,  the  decrease  in  accidents 
which  it  is  expected  will  result  by  abolishing  trail  cars  as  far  as  pos- 
sible, and  the  preference  of  passengers  for  the  larger  and  more 
comfortable  cars. 

As  brought  out  in  the  paper  before  the  Boston  convention  by 
Richard  McCulloch  the  use  of  trailers  increases  the  number  of  ac- 
cidents for  two  reasons;  first,  because  the  trailer  is  another  car; 
and  second,  the  opening  between  motor  and  trail  car  is  sometimes  a 
dangerous  one  for  a  passenger  boarding  or  alighting  from  the  car. 
The  means  of  efTecting  a  reduction  of  the  number  of  accidents  to 
passengers  boarding  or  alighting  from  cars  have  been  given  much 
attention  by  the  officials  of  this  road,  and  the  radical  remedy  adopt- 
ed of  at  all  times  restricting  the  entrance  to  one  end  only  of  the  car 
and  protecting  that  entrance  by  gates  which  are  open  only  when 


the  car  is  at  a  full  stop,  has  proved  an  effectual  one  as  shown  by 
statistics  published  on  another  page. 

The  experience  of  street  railway  companies  in  general  has  been 
that  the  use  of  double  truck  cars,  solely  by  reason  of  being  larger 
and  easier  riding,  has  created  traflic,  and  this  is  a  good  reason  for 
recognizing  the  preference  of  passengers  in  choosing  rolling  stock. 

On  the  Twin  City  lines  it  is  found  that  one  of  the  large  cars  re- 
quires more  power  than  a  two-car  train,  but  that  the  increase  of 
this  item  is  more  than  balanced  by  the  saving  of  having  only  two 
instead  of  three  men  to  operate  each  unit. 


In  October,  1897,  Isaac  B.  Brown,  the  secretary  of  the  bureau  of 
railways  of  the  department  of  internal  affairs  of  the  state  of  Penn- 
sylvania, caused  a  count  to  be  made  of  the  number  of  persons  pass- 
ing a  given  point  in  the  city  of  Harrisburg  in  street  cars  and  on 
bicycles  during  two  days.  The  figures  were  published  in  the  Penn- 
sylvania report  for  1897,  and  excited  considerable  interest  as  show- 
ing that  67.7  per  cent  of  the  persons  counted  were  on  wheels. 

On  November  i  and  2,  1898,  similar  observations  were  made  at 
the  same  point  and  in  the  report  for  1898  these  figures  for  the  two 
years  are  compared.  It  is  stated  that  the  conditions  tor  riding  were 
about  the  same  in  the  two  years;  there  was  no  particular  induce- 
ment on  account  of  the  inclemency  of  the  weather  to  ride  in  the 
cars,  and  the  condition  of  the  streets  was  such  as  to  make  the  rid- 
ing of  wheels  entirely  satisfactory.  In  1897  the  number  in  cars  was 
1,962  or  32.3  per  cent  of  the  total;  on  wheels  4,116  or  67.7  per  cent. 
In  1898  the  number  in  cars  was  2,370  or  40.7  per  cent;  on  wheels, 
3,449  or  59.3  per  cent. 

These  figures  confirm  the  impression  we  received  last  summer 
that  pleasure  bicycle  riding  is  on  the  wane.  The  number  of  riders  in 
the  Chicago  parks  was  markedly  less,  so  far  as  a  casual  observer 
could  judge,  than  in  1897,  and  was  rather  surprising  when  the  rapid 
and  continuous  increase  in  the  number  of  bicycles  during  previous 
years  was  recalled.  Two  years  ago  most  people  were  of  the  opinion 
that  the  bicycle  had  come  to  stay  and  that  its  use  would  continue  to 
increase  as  it  had  for  some  years.  Now  it  is  realized  that  the  high 
water  mark  of  pleasure  riding  was  probably  reached  in  1897.  The 
ownership  of  a  bicycle,  like  the  possession  of  other  property,  en- 
tails care,  and  more  people  now  think  that  the  care  overbalances 
the  pleasure  to  be  got  from  it. 

The  bicycle  riding  of  the  coming  season  wc  think  will  be  for  the 
greater  part  by  those  who  would  otherwise  walk,  and  the  loss  in 
fares  to  street  railway  companies  will  be  much  less. 


At  a  recent  dinner  of  the  Chicago  Trade  Press  Association,  the 
largest  and  most  influential  organization  of  its  kind  in  the  world, 
addresses  were  made  by  Arthur  Woodcock,  of  the  Paris  Exposi- 
tion commission;  John  W.  Ela,  of  Chicago,  and  other  speakers 
upon  the  development  of  the  foreign  trade  of  the  United  States,  in 
which  they  strongly  urged  the  necessity  of  reform  in  the  consular 
service,  and  the  desirability  of  having  a  government  department  of 
commerce.  The  state  department  has,  at  the  request  of  this  asso- 
ciation, secured  data  from  foreign  countries  as  to  the  governmental 
departments  dealing  with  commerce,  which  will  soon  be  published 
in  the  consular  reports.  We  have  received  advance  sheets  and 
heartily  recommend  that  our  readers  and  particularly  our  advertis- 
ers secure  the  report  and  peruse  it  carefully. 

The  remarkable  expansion  of  the  foreign  trade  of  the  United 
States  within  the  last  two  or  three  years  has  made  a  greater  number 
of  the  American  manufacturers  and  dealers  acquainted  with  the 
methods  pursued  by  other  nations  in  promoting  foreign  commerce 
and  in  conducting  the  consular  service,  and  made  them  more  keen- 
ly appreciate  the  shortcomings  of  our  own  government  in  these  re- 
spects. Consuls  are  properly  business  agents  pure  and  simple, 
charged  with  assisting  their  countrymen  in  conducting  business 
transactions  and  in  collecting  statistics  on  commerce  and  indus- 
tries which  will  be  of  value  in  informing  home  manufacturers  and 
promoting  the  export  trade.  The  United  States  consuls  are  in  the 
majority  of  instances  appointed  on  the  recommendations  of  ward 
bosses  and  county  central  committeemen;  they  have  neither  the 
ability  nor  the  desire  to  promote  the  commercial  interests  of  their 
country  and  look  to  making  what  they  can  during  a  short  term  of 
office.  The  consular  reports,  which  are  really  good,  are  not  the 
work  of  the  consuls,  but  of  their  clerks,  who  are  generally  natives 
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No  Ij'.isincss  mail  wniiM  c  liousc  his  Imsiiu'ss  annuls  as  llic  Uiiilcil 
States  cliuoscs  its  consuls  and  i-xpect  satisfactory  results.  Know- 
inK  llic  coiulilioiis,  and  feeling  the  results  more  sliarjily  eacli  year 
as  our  export  trade  grows  larger,  our  exporters  should  endeavor 
111  sicure  a  remedy.  Our  congressmen  and  senators  pay  greater 
heed  to  the  business  men  and  manufacturers  among  their  constitu- 
ents ihan  to  anj  other  class,  becnise  it  is  from  them  the  campaign 
funds  must  come.  Let  evcrynm-  »hi.  has  suffered  from  the  vicious- 
ness  of  our  consular  system  iiinke  a  personal  apjieal  to  his  repre- 
sentative in  congress  and  the  evil  will  slaiid  a  better  chance  of  being 
soon  remedied. 

There  is  a  bill  now  pending  in  congress  which  should  receive  the 
strong  and  active  support  of  manufacturers;  it  provides  for  an  Ex- 
ecutive Department  of  Industries  and  Commerce.  Every  nation 
making  any  pretensions  to  civilization,  save  only  our  own,  has 
cither  one  or  two  departments  of  its  government  whose  scope  is 
iiuhislries  and  commerce.  At  the  present  time  the  worl<  of  gather- 
ing statistics  on  commerce  properly  belonging  to  such  a  depart- 
ment, is  being  carried  on  by  four  independent  corps  under  the  sec- 
retary of  state,  the  secretary  of  the  treasury,  the  secretary  of  agri- 
culture, ;.nd  the  commissioner  of  labor,  and  notwithstanding  these 
four  sets  of  statistics  on  the  same  subjects,  it  is  said  that  there  are 
none  of  any  practical  value. 


The  electric  railway  is  widening  its  field,  and  as  each  spring  time 
brings  its  list  of  projected  trolley  roads  it  becomes  more  and  more 
certain  that  the  electric  motor  is  a  competitor  of  the  steam  loco- 
iiinli\e  fur  traction  purposes.  During  the  coming  year  the  pros- 
pects are  favorable  for  building  more  interurban  lines  than  are 
now  in  existence,  and  these  frequently  parallel  or  compete  with 
steam  railroads.  Wherever  there  are  contiguous  cities  of  consider- 
able size  there  is  sure  to  be  a  plan  for  connecting  them  by  a  trolley 
line.  Practical  railway  men  who  have  built  roads  and  arc  ofTieers 
of  street  railway  companies  arc  quietly  looking  over  every  field 
and  are  planning  interurban  lines  which  will  be  quickly  con- 
structed and  soon  become  paying  properties,  and  for  this  reason 
the  new  electric  railway  construction  is  on  a  healthy  basis. 

The  return  of  prosperous  times  is  not  the  only  cause  of  trolley 
lines  extending  in  e^cry  direction.  By  experience  it  has  been 
shown  that  a  trolley  line  can  be  constructed,  maintained  and  oper- 
ated at  less  cost  than  a  steam  line.  Steam  railroad  engineers  have 
been  very  reluctant  to  acknowledge  that  the  locomotive  could  be 
replaced  by  the  electric  motor  with  greater  economy.  For  ele- 
vated railway  service  they  argued  that  the  cost  of  maintaining  the 
electrical  equipment  would  equal  the  maintenance  of  the  locomo- 
tives, and  whatever  saving  there  might  be  from  energy  being  gen- 
erated in  a  central  station  would  be  lost  in  transmission.  What- 
ever may  be  said  pro  or  con  on  the  subject,  the  financial  report  of 
the  South  Side  Elevated  Railway  Company,  of  Chicago,  for  the 
past  year  is  the  strongest  argument  which  can  be  set  forth  in  favor 
of  the  electric  motor.  Under  practically  the  same  conditions  of 
traffic  and  operation  the  percentage  of  operating  expenses  to  re- 
ceipts was  reduced  from  84.7  in  January,  1898,  when  steam  loco- 
motives were  in  service,  to  55  per  cent  in  December,  i8g8,  when 
electricity  was  the  tractive  power.  Such  a  record  as  that  cannot 
be  answered  by  any  theoretical  arguments  against  the  electric 
motor.  This  demonstrates  that  for  heavy,  and  frequent  passenger 
service  over  comparatively  short  distances,  the  motor  has  a  great 
advantage  over  the  locomotive. 

A  case  in  which  the  conditions  were  diametrically  opposite  is 
that  of  the  interurban  line  near  Wilkesbarre,  Pa.,  which  is  de- 
scribed elsewhere  in  this  issue.  One  terrriinus  of  the  line  is  at  a 
town  of  about  ,1.000  inhabitants  and  the  other  at  a  popular  pleas- 
ure resort,  the  line  passing  through  several  villages,  the  largest  of 
which  has  only  500  population.  At  the  other  terminus  connection 
is  made  with  the  street  railway  system  of  Wilkesbarre,  a  city  of 
about  40,000.  This  line,  12  miles  in  length,  was  operated  for  some 
time  as  a  steam  road,  but  was  a  losing  venture.  Progressive  street 
railway  men  came  in  possession  of  the  property  and  equipped  it 
for  electric  traction.  One  item  alone  is  sufficient  to  set  forth  the 
relative  merits  of  steam  and  electricity.  During  the  past  month  of 
steam  operation  the  coal  bill  for  the  two  locomotives  was  just  five 
times  the  cost  of  coal  for  the  power  station  during  the  first  month 


of  motor  car  operation;  furthermore,  a  better  and  more  frequent 
service  was  rendered.  This  line  is  also  an  excellent  example  of  the 
vari(ms  advantages  of  high  voltage  transmission.  The  power  sta- 
tion could  be  located  at  one  terminus  of  the  12-milc  road,  which 
elTected  a  very  great  saving  in  the  fuel  bill;  no  feeders  were  neces- 
sary, and  the  combined  cross  section  of  the  three  alternating  cur- 
rent transmission  wires  is  less  than  a  No.  1  wire,  making  an  enor- 
mous saving  in  copper.  The  transmission  is  at  H.txn  volts,  and  the 
drop  or  loss  im  the  lines  is  less  than  on  many  short  city  trolley 
circuits. 

The  alternating  current  has  successfully  passed  through  service 
tests  and  has  greatly  augmented  the  possible  length  of  electric 
interurbans.  Between  the  two  extremes  described  above  there  arc 
other  railway  conditions  which  can  be  met  better  by  the  trolley 
than  by  the  locomotive.  While  we  are  not  sanguine  enough  to 
say  that  the  best  days  of  the  locomotive  arc  over,  it  is  our  firm 
conviction  that  the  greater  development  in  the  future  will  be  in  the 
line  of  electric  railway  engineering. 


CONFISCATION  OF  PROPERTY. 


Under  the  above  caption  the  Cincinnati  "Enquirer"  comments 
on  the  demand  made  by  some  unreasimable  citizens  of  that  place  tor 
further  and  impossible  performances  on  the  part  of  the  road.  The 
tenor  of  the  article  is  so  unlike  the  usual  newspaper  attitude  we 
copy  it,  as  follows: 

The  Cincinnati  Street  Railway  Company  has  spent  about  $12,- 
000.000  in  rebuilding  its  entire  lines  and  in  making  extensions,  A 
large  share  of  these  $12,000,000  went  directly  into  the  streets  on 
which  the  company's  tracks  were  laid.  In  numerous  instances  the 
streets  were  relaid  from  curb  to  curb  either  with  granite  or  asphalt, 
thus  contributing  millions  of  value  to  the  city,  and  in  no  way  en- 
hancing the  value  of  the  company's  property.  Extravagant  as  was 
this  cost  the  company  had  to  bear  it.  Moreover,  this  company  has 
been  loaded  down  with  tax  burdens,  such  as  the  5  per  cent  on  gross 
receipts  and  the  $4  per  lineal  foot  on  each  car,  as  no  other  street- 
car system  in  the  world  is  loaded.  To  insist  now  on  its  again  tear- 
ing up  the  streets  and  rebuilding  its  lines  by  putting  its  trolley 
wires  under  ground,  and  so  spending  another  $12,000,000,  would 
practically  insist  on  the  property  being  confiscated.  If  the  company 
were  compelled  to  spend  that  sum  now  it  would  have  to  issue 
bonds,  and  to  pay  interest  on  those  bonds  would  leave  no  money 
for  dividends,  which  would  destroy  the  value  of  the  stock,  and  that 
would  be  confiscation.  But  this  is  not  all,  and  is  not  the  worst  of  it. 
Should  the  company  have  this  burden  forced  upon  it,  its  enor- 
mously increased  fixed  charges  that  would  follow  as  a  result,  it  is 
claimed,  would  make  cutting  down  the  v\ages  of  every  one  of  its 
employes  inevitable.  It  could  not  pay  the  wages  it  now  pays,  for  it 
would  not  have  the  earnings  above  its  fixed  charges  with  which  to 
pay  them.  Do  the  people  of  Cincinnati  want  this  kind  of  result? 
Did  any  city  in  the  world  ever  profit  by  the  cutting  of  the  wages 
of  its  laborers  or  by  the  bankruptcy  of  its  most  prosperous  cor- 
poration? 


AN  ECHO  OF  THE  LONDON.   ONT..  STRIKE. 


The  city  of  London.  Ont..  is  likely  to  pay  dearly  for  its  passive 
assistance  to  the  striking  employes  of  the  London  Street  Railway 
Company.  Writs  of  summons  against  the  corporation  of  the  city 
have  been  prepared  at  the  instance  of  the  railway  company  in  a 
suit  for  damages  arising  from  the  recent  strike.  The  chief  griev- 
ance of  the  company  was  the  action  of  the  city  council  in  denounc- 
ing the  company  at  one  of  its  meetings  and  upholding  the  pros- 
pective strikers.  The  claim  is  made  on  the  grounds  of  "inciting 
riots,  causing  damage  to  the  plaintiffs  and  for  neglect  and  breach  of 
duty."    The  suit  is  for  $20,000  damages. 


On  January  19,  a  cable  oiler  was  severely  burned  as  the  result  of 
an  explosion  in  a  cable  pit  of  the  Presidio  &  Ferries  Railroad,  San 
Francisco.  He  had  entered  the  pit.  which  is  25  ft.  by  50  ft,  to  oil 
the  pulleys  and  on  striking  a  match  to  light  a  gas  jet  as  usual,  the 
explosion  followed.  It  was  found  on  investigation  that  the  cable 
had  been  rubbing  against  a  gas  pipe  and  had  cut  it  about  half  ofiF. 
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Power  House  and  Shops  of  Twin  City  Rapid  Transit  Company. 


Description  of  the   \A^ater    Power    Plant    at    St.   Anthony's    Falls — Method    of   Distributing   Current      Changes 

Effected  in  Old  Stations      Description  of   the    General    Shops    of  the    Company  and  of  the   New 

Car  Shops      Standard  Double  Truck  Car   for  City  Use       How  Accidents  Have 

Been  Reduced  by   Gates  and  Fenders. 


The  Twin  City  Rapid  Transit  Company  was  chartered  in  June, 
1S91,  under  the  laws  of  New  Jersey,  but  the  three  companies  which 
it  controls,  the  Minneapolis  Street  Railway  Company,  the  St.  Paul 
City  Railway  Company,  and  the  Minneapolis,  Lyndale  &  Minne- 
tonka  Railway  Company,  arc  much  older.  The  men  who  are  now 
managing  this  company  were  interested  in  the  street  railways  of  the 
Twin  Cities  before  the  motive  power  was  electricity  and  were  pio- 
neers in  electrical  working.  Thomas  Lowry,  the  president,  was 
among  the  first  to  recognize  the  future  of  electricity  in  the  street 
railway  field,  and  though  he  had  decided  upon  a  cable  system  and 
purchased  large  quantities  of  material,  did  not  hesitate  to  change 
his  plans  and  use  the  newer  power.  C.  G.  Goodrich,  the  vice-pres- 
ident, has  been  connected  with  this  system  for  over  20  years,  and 
W.  J.  Hield,  the  general  manager,  for  nearly  12  years.  Both  have 
been  untiring  in  their  efforts  to  develop  the  business,  and  the  suc- 


cars  are  heavier  and  require  more  power,  but  the  capacity  is  greater 
;ind  the  increased  cost  of  power  is  more  than  compensated  by  the 
saving  in  trainmen's  wages.  A  single  large  car  will  replace  a  small 
ear  and  trailer,  dispensing  with  the  need  of  one  conductor.  This 
reduction  of  one-third  in  the  item  of  wages,  about  40  per  cent  of  the 
operating  expense,  permits  a  comparatively  large  increase  in  the 
item  of  power,  which  is  only  about  15  per  cent  of  the  total.  Also 
by  substituting  one  car  for  a  two-car  train  the  nuinber  of  safety 
gates  is  reduced.  As  fast  as  possible  the  old  cars  will  be  superseded 
by  new  ones  of  the  standard  type. 

One  year  ago  the  power  used  by  the  company  was  generated  at 
three  separate  stations,  two  of  which,  known  as  Nos.  i  and  2,  were 
in  Minneapolis  and  one.  No.  3,  in  St.  Paul.  The  aggregate  power 
of  the  engines  then  in  use  was  10,500  h.  p.  The  plant  of  the  St.  An- 
thony Falls  Water  Power  Company  was  first  put  in  partial  opera- 


VIEW  OF  SWITCHBOARD. 


cess  achieved  crowns  the  work.  The  auditor  of  the  company,  John 
F.  CaUlerwood,  is  well  known  to  the  street  railway  men  of  the  coun- 
try through  his  connection  with  the  Street  Railway  Accountants' 
Association,  of  which  he  is  president,  and  as  a  member  of  its  com- 
mittee on  a  standard  system  of  accounts. 

At  the  present  time  the  company  operates  about  240  miles  of 
track.  Since  acquiring  the  St.  Paul  &  Suburban  road  it  has  all  the 
street  railways  in  and  connecting  the  two  cities  and  their  suburbs. 
The  various  lines  are  shown  in  the  map  of  the  system  published 
herewith.  The  equipment  comprises  about  1,000  cars,  of  which  over 
600  are  motor  cars.  The  great  majority  of  the  cars  are  run  in  one 
direction  only,  Y's  being  provided  at  all  terminals,  and  hence  have 
but  one  controller.  The  exceptions  are  cars  put  on  intermediate 
sections  of  lines  where  there  is  a  heavy  local  traffic  during  portions 
of  the  day;  on  these  lines  cross-overs  are  provided  and  the  cars  are 
run  back  and  forth  without  turning. 

Double  truck  cars  are  favored  because  they  are  more  popular 
with  patrons  and  cheaper  to  operate  under  the  conditions  which  ob- 
tain, and,  it  is  believed,  are  also  cheaper  to  maintain.     The  large 


tion  January  i,  1898,  and  was  in  full  operation  by  February  19,  1898. 
since  which  time  the  old  No.  i  power  station  has  been  run  but  ll'A 
hours,  and  No.  2  has  been  abandoned.  It  was  not  intended  to  en- 
tirely supplant  No.  3  station  by  the  water  power  plant,  and  this  sta- 
tion still  carries  a  portion  of  the  regular  St.  Paul  service. 

The  power  station  of  the  St.  Anthony  Falls  Water  Power  Com- 
pany is  located  on  the  north  side  of  the  Mississippi  river,  at  the  end 
of  the  company's  dam,  which  is  commonly  called  the  lower  dam. 
This  company  owns  all  of  the  St.  Anthony's  Falls  water  rights,  and 
years  ago  built  the  upper  dam  and  leased  power  to  the  various  mills 
located  on  both  sides  of  the  river  at  this  point.  The  fall  at  the  up- 
per dam  is  48  ft.,  and  when  the  lower  dam  was  built  its  height  was 
limited  by  the  necessity  of  not  interfering  with  the  water  power  of 
the  mills  above.  At  the  lower  dam  the  available  head  varies  from 
16  ft.  to  21  ft.,  depending  on  the  stage  of  the  river;  the  average 
available  acting  head  is  19  ft.  The  location  of  the  plant  is  shown 
in  the  accompanying  map. 

As  seen  from  this  map  the  building  is  a  part  of  the  dam;  it  has 
foundations  of  cut  granite  and  walls  of  hollow  tiling,  with  sandstone 
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Iriiiniiinns.  Tin-  hiiililinn  from  initsidi-  In  outsiilc  is  alioiU  250  fl. 
Ion),'  l)y  UK)  It,  wiik'.  TIk'  norllicni  porlioii,  r'>nsliliiliii){  the  wheel 
pits,  lias  walls  extciuliiiK  20  (t.  above  the  flood  level  (which  is  the 
same  for  the  wheel  pits  as  for  the  generator  room);  this  portion  is 
44  ft.  wide,  inside  nieasiiremenl.  The  generator  room  is  about  48 
ft.  wide  at  the  floor,  but  the  north  wall  of  this  room  is  btiill  over  the 
wheel  pits  so  tliat  a  gallery  12  ft.  wide  is  formed  at  one  side.  In 
this  gallery  are  placed  the  switchboard  and  transformers.  The  of- 
fice of  the  electrical  engineer  of  the  Twin  City  Company,  Kilward 
r.  Burch,  is  also  located  near  the  front  end  o(  the  gallery.  I'rom 
the  floor  of  the  generator  room  to  the  lop  of  the  side  walls  is  34  ft.; 
to  the  ridge  of  the  roof,  45  ft.  The  roof  is  of  slate,  supported  on 
steel  trusses.  A  40,000-Ib.  crane,  built  by  Pawling  &  Ilarnisch- 
fcger,  of  Milwaukee,  travels  the  entire  length  of  the  building. 

The  dam,  as  shown  in  the  map,  extends  in  a  northeasterly  direc- 
tion, almost  parallel  to  the  roth  avenue  bridge,  for  a  distance  ol 
400  ft,,  and  then  turns  at  an  angle  and  runs  parallel  to  the  northern 
shore  for  544  ft.;  at  the  southern  end  is  a  log  sluice  and  near  the 
power   Iiiiiise  are  two  bear  trap  waste  gates.     The  dam   is  built   of 


111  I  lie  main  wheel  chamber  arc  14  pairs  of  42-in.  horizontal  water 
wheels,  made  by  the  Slilwcll-Bicrcc  &  Smith-Vailc  Company;  they 
are  o(  the  Victor  type.  Under  the  head  available  these  wheels  are 
guaranteed  to  develop  250  h.  p.  each.  They  arc  mounted  in  pairs 
and  two  pairs  coupled,  making  four  42-in.  wheels  driving  each  of 
the  seven  generators  now  installed.  At  the  cast  end  of  the  power 
house,  in  a  smaller  wheel  chamber,  are  two  sets  of  wheels  made  by 
the  S,   .Morgan  Smith   Water  Wheel  Company, 

The  governors  were  made  by  the  Lombard  Water  Wheel  Gov- 
ernor Company,  and  seven  ol  them  arc  now  installed. 

The  machines  installed  now  comprise  five  700-k.  w.  three-phase 
General  F.lectric  alternators,  with  32  poles,  running  at  130  r.  p.  m., 
giving  a  frequency  of  about  35;  'wo  700-k.  w.  G.  E.  8-pole  direct 
current  generators,  wound  for  575  volts  at  no  load  and  600  volts  at 
full  load;  and  two  icok.  w.  six-pole  exciters  running  at  280  r.  p.  m., 
giving  57.S  volts  at  no  load  and  600  volts  at  full  load. 

The  switchboard  is  of  Vermont  marble,  with  28  panels,  six  of 
which  are  now  blank  for  the  machines  not  yet  installed.  The  plant 
was  buil!   to  contain  ten  700-k.   w,   machines.     A  good  idea  of  the 


INTERIOR  OF   PrnVKK    HOUSE. 


cut  linu'  stone  l.iid  in  concrete  cement.  To  protect  the  shore  a 
retaiiiiu.i;  wall,  also  of  granite,  was  built  from  the  east  end  of  the 
station  to  a  point  opposite  the  angle  in  the  dam. 

The  so-called  bear  trap  gates  consist  of  two  aprons  pivoted  at 
liuir  lower  edges  and  inclined  toward  each  other.  One.  the  lower 
or  down-stream  apron,  is  shorter  than  the  other,  which  is  the  gate 
proper,  and  has  rollers  along  its  upper  edge  against  which  the  up- 
per apron  rests.  To  raise  the  gate  water  is  admitted  to  the  space 
between  the  two  aprons,  through  a  by-pass  under  the  up-stream 
apron,  and  forces  the  two  gates  up.  To  lower  the  gates  the  upper 
by-pass  is  closed  and  a  by-pass  connecting  the  space  between  the 
.iprniis  with  the  water  below  the  dam.  As  the  water  flows  out  from 
under  the  aprons  they  fall,  and  when  completely  open  the  two  lie 
flat,  one  over  the  other.  The  gates  at  the  south  end  of  the  dam 
are  three  vertical  gates  operated  by  screws  with  ball-bearing  nuts. 
These  are  operated  by  a  small  water  wheel. 

There  is  also  a  wing  dam  extending  from  the  power  house  side  oi 
the  bear  traps  down  below  the  abutment  of  the  Minneapolis  West- 
ern Railway  bridge,  which  crosses  just  east  of  the  power  house. 
"1  bis  ving  dam  serves  to  keep  the  tail-race  clear  and  protect  the 
powfr  house. 


size  and  extent  ol  the  switchboard  may  be  had  from  the  illustration. 
The  station  panel  is  fitted  with  one  750-volt  illuminated  dial  Weston 
voltmeter  and  one  2,500-ampere.  600-volt  Thomson  recording 
wattmeter.  The  alternating  current  panels  are  each  equipped  with 
one  2oo-ampere,  dead-beat,  inclined  coil  ammeter,  one  5.250-volt 
voltmeter,  one  generator  rheostat,  one  high-voltage  main  switch 
with  porcelain  chamber,  tw^o  single-pole  field  switches,  one  two- 
point  phase  lamp  switch,  two  pilot  lamps,  one  phase  lamp,  one  po- 
tential plug,  one  700-k.  w.  single-phase  indicating  wattmeter  and 
three  fuse  blocks. 

There  are  five  alternating  current  feeder  panels,  each  fitted  with 
one  200-ampere,  3.500-volt  three-phase  Thomson  recording  watt- 
meter, three  porcelain-chamber,  high-voltage  coupling  switches, 
one  pilot  lamp,  six  busbars  at  the  back,  one  single-phase  indicating 
wattmeter  of  700  k.  w.  capacity,  and  three  fuse  blocks. 

The  panels  for  the  two  continuous  current  generators  are  each 
equipped  with  one  1.200-2.000  circuit  breaker,  one  2.500-ampere  il- 
luminated-dial  W'eston  ammeter,  two  single-pole,  double-throw 
main  swMtches,  one  two-way  field  switch,  one  potential  plug,  one 
pilot  lamp,  one  resistance  lamp  and  two  busbars  at  the  back. 

The  two  exciter  panels  are  next  the  generator  panels  and  have 
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each  one  illuminated  dial  Weston  voltmeter,  one  Weston  ammeter 
of  the  round  pattern,  one  rheostat,  two  single-pole,  double-throw 
main  switches,  two  single-pole  field  switches,  one  automatic  circuit 
breaker  and  two  busbars  at  the  rear. 

Each  one  of  the  railway  feeder  panels  has  niuunteil  upon  it   two 


At  the  west  end  of  the  switchboard  gallery  are  six  G.  E.  static 
transformers  of  the  standard  air  blast  type.  They  are  each  of  22.V 
k,  w.  capacity,  and  are  used  to  raise  the  voltage  of  the  generators 
from  ,?..J50  to  iJ.ooo  volts  for  transmission  to  St.  Paul. 


MAI>  oi'  n.\M. 


ICXTKRIOR  OF   I'DWICR  HOUSE. 


300-500  ampere  circuit  breakers,  two  200-ampere  Weston  ammeters 
of  the  round  pattern,  one  pilot  lamp,  two  single-pole  main  switches, 
and  there  arc  two  busbars  at  the  back. 

One  panel  of  the  switchboard  is  designed  fur  the  purpose  of  tak- 
ing care  of  static  discharges.  Two  divisions  are  for  the  3,500-volt 
circuits  and  the  third  for  the  12,000-volt  circuit,  the  latter  having  a 
greater  number  of  discharge  gaps  and  more  graphite  resistance: 
otherwise,  it  is  the  same  as  the  other  two.    These  are  connected  to 


The  building  is  heated  by  means  of  home-made  electric  heaters 
and  lighted  by  13  arc  lamps. 

The  hydraulic  work  of  this  plant  was  in  charge  of  William  de  la 
Barre,  eni.!ineer  of  the  St.  .Anthony  Falls  Water  Power  Com- 
pany; and  the  electrical  work  in  charge  of  Edward  P.  Burch,  elec- 
trical engineer  of  the  Twin  City  Company.  Mr.  Burch  has  been 
with  the  company  for  seven  years. 

The  entire  output  of  this  plant  is  leased  to  the  Twin  City  Rapid 


the  line  through  switches  and  can  be  opened  at  any  time  without 
interrupting  the  flow  of  current  in  the  line.  This  is  for  the  purpose 
of  cleaning  and  adjusting  the  discharge  gaps  with  safety.  Sur- 
mounting the  central  panel  of  the  switchboard,  as  a  head  piece,  is  a 
i2-in.  di.il.  The  switchboard,  which  is  in  a  gallery  above  the  gen- 
erators, as  a  whole,  is  a  very  handsome  piece  of  work. 


Transit  Company.     Current  is  transmitted  to  the  three  stations  of 
the  company  in  the  two  cities. 

Current  is  transmitted  to  station  No.  i.  which  is  in  the  business 
heart  of  Minneapolis,  through  two  triple-conductor,  paper  insulated, 
lead  covered  cables,  each  equivalent  to  No.  000  B.  &  S.  wire.  The 
distance  is  9.000    ft.:  voltage,  3,450.     In    the   station  are  six    215- 
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k.  w.  transformers  of  lln;  General  lUectric  A.  U.  type,  transforming 
from  3,300  lo  366  volts,  and  two  Ooo-k.  w.,  8-polc  rotary  converters 
rimning  at  520  r.  p.  m.,  anil  giving  580  volts  up  to  full  load. 

This  station  formerly  contained  two  triple-expansian  Allis-Corliss 
engines,  with  cylinders  24,  40^1,  and  56  by  60  in.,  one  simple  Allis- 
Corliss  of  400  li.  p.  and  one  vertical  engine  of  400  li.  p.  The  two 
smaller  engines  have  been  removed  to  make  place  for  the  convert- 
ers and  transformers.  The  triple-expansion  engines  each  have  (ly- 
wheels  jX  ft.  in  diameter  and  73  in.  face,  which  drive  through  jack 
shafts  16  lulison  175-k.  w.  and  two  ICdison  Hij-k.  w.  generators,  The 
old  boilers,  two  Stirling  boilers  (^,875  S(|.  ft.  of  heating  surface 
each)  and  live  Habcock  &  Wilcox  boilers  (3,lj8  stj.  ft.  of  heating 
surface  each)  are  still  in  ])l;ice,  though  regularly  used  oidy  for  heal 
ing  the  building. 

The  two  triple-expansion  engines  are  available  as  a  reserve.  Dur- 
ing 1898,  after  February  ly,  they  were  run  but  \\'/i  hours,  ami  that 
was  during  the  severe  snow  storm  of  November  Last,  when  the 
water  was  somewhat  low  in  the  river  .ind  iln-  diniaml  Inr  power  was 
exccptiiinally  heavy,  because  the  use  of  snow  plows  h.ad  lo  be  con- 
tinued during  the  peak  of  the  railway  load. 

No.  2  station  is  in  Minneapolis,  about  4'..  miles  from  the  water 
power  plant,  and  current  is  transmitted  In  it  at  a  voltage  of  3,450 
over  one  cable  equivalent  to  a  No.  0000  wire.  No.  2  contains  one 
f)0O-k.  w.  converter  and  three  transformers.  This  station  formerly 
contained  ten  16  and  27  by  16  in.  Westinghouse  comi)Ound  engines 
direct  belted  to  in.  p.  270-k.  w.  T.-II.  generators,  and  seven  Stirling 
boilers  of  -'87  nominal  b.  p.  each.  The  engines  have  been  removed 
from  this  statitm,  but  the  boilers  remain  in  place  and  some  of  them 
are  used  for  healing  the  building. 

Current  is  taken  to  station  No.  3,  which  is  in  St.  Paul,  a  distance 
of  about  10  miles,  over  one  triple  conductor  cable  of  three  No.  0 
wires.  Here  are  two  converters  and  six  transformers.  No.  3 
formerly  contained  three  triple-expansion  Allis-Corliss  engines  with 
cylinders  24,  40-)4  and  56  by  48  in.,  and  one  400-h.  p.  engine;  the 
small  engine  has  been  discarded.  As  before  stated.  No.  3  still  car- 
ries a  part  of  the  regular  load. 

The  cables  from  the  water  power  station  to  the  three  sub-sta- 
tions are  all  laid  underground  in  cement  lined  sheet  iron  pipe,  there 
being  about  100,000  ft.  of  this  conduit  laid.  The  pipe  is  4^4  in.  out- 
side diameter  and  inside  the  cement  lining  measures  3  in. 

In  both  Minneapolis  and  St.  Paul  arc  extensive  systems  of  under- 
ground low  potential  feeders  which  were  installed  in  1890,  when 
the  lines  were  converted  to  electricity.  These  have  been  supple- 
mented by  overhead  feeders  as  extensions  were  built.     The  trolley 


Ideal  engines  and  two  m.  p.  4-pole,  ijo-\i.  w.,  T.-H.  generators, 
'fhere  is  a  heavy  traffic  between  Si.  Paul  and  While  Bear  Lake, 
which  is  cared  for  by  this  station. 

The  Twin  City  Kapid  Transit  Company  does  a  great  deal  of  Its 
own  work,  probably  more  than  most  other  roads  of  the  same  size, 
and  lias  extensive  shops  occupying  an  entire  block  in  Minneapolis, 
boimded    by   West   jrst   and    West   32nd   streets   and    Nicollet   and 
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Hlaisdell  avenues,  south.     The  ground  plan  of  this  plant  is  shown 
lurewitb. 

The  building  on  the  northwest  corner  of  the  lot  is  about  65  ft.  by 
95  ft.,  three  stories  high,  and  was  built  in  1890;  it  is  occupied  by  the 
general  storehouse  and  the  offices  of  the  purchasing  agent  and  gen- 
eral store-keeper,  A.  M.  Baldwin.  Jr.;  the  engineer  and  roadmaster, 
David  Curtin,  and  the  master  mechanic,  W.  M.  Brown.  The  vice- 
presi<lent,  Mr.  Goodrich,  and  the  general  manager.  Mr.  Hield,  keep 
in  very  close  touch  with  the  work  at  the  shops,  and  usually  spend  a 
portion  of  each  day  there,  as  all  requisitions  of  the  purchasing  agent 
and  all  recjuisitions  on  the  general  storehouse  must  be  approved  by 
the  manager.  Two  rooms  on  the  second  floor  have  recently  been 
fitted  up  as  offices  for  Messrs.  Goodrich  and  Hield,  so  that  the  rec- 
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wire  is  divided  into  sections   of  varying  length,   the   length   being 
such  that  the  maximum  lead  on  the  section  is  about  300  h.  p. 

The  Twin  City  Company  has  recently  acquired  the  St.  Paul  & 
Suburban  road,  which  is  a  line  extending  from  St.  Paul  to  Wild- 
wood,  at  White  Bear  Lake,  12  miles  northeast.  This  line  is  to  be 
extended  eight  miles  farther  to  Stillwater,  giving  a  20-mile  road. 
The  power  station  of  this  road  is  known  as  the  Wildwood  station 
and  is  eeiuippcd  with  two  Babcock  &  Wilcox  boilers,  two  loo-h.  p. 


ords,  plans,  etc.,  which  they  wish  to  keep  at  this  building  can  be 
more  conveniently  arranged. 

The  heavy  supplies  are  arranged  in  tiers  of  boxes  and  bins  on  the 
lower  floor  and  the  lighter  supplies  on  the  second  floor.  The  third 
floor  is  used  for  storing  patterns,  of  which  the  company  has  a  com- 
plete line;  the  iron  castings  are  about  all  that  it  has  done  outside, 
and  for  these  it  makes  its  own  patterns. 

The  greater  portion  of  the  building  joining  the  storehouse  on  the 
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south  was  built  in  1884  and  was  the  shop  of  the  Minneapolis,  Lyn- 
dale  &  Minnetonka  Railway  Company  (a  steam  road),  which  was 
purchased  by  the  Twin  City  Company.  It  is,  of  course,  no  longer 
operated  by  steam.  Various  additions  have  been  made  to  the  orig- 
inal building,  and  it  now  comprises  the  machine  shop,  94  ft.  x  lie 
ft.;  the  armature  room,  52  ft.  x  53  ft.;  the  brass  foundry,  about  27  ft. 
X  52  ft.;  the  blacksmith  shop,  42  ft.  x  52  ft.,  and  the  general  repair 
shop  of  irregular  shape. 

All  the  repairs  for  the  system  are  made  here,  as  it  is  found  cheap- 
er to  haul  disabled  cars  and  apparatus  from  St.  Paul  than  to  keep 
up  the  shops  and  storehouses  that  would  be  necessary  to  make  re- 
pairs at  the  car  houses.  The  machine  shop  regularly  employs 
about  45  men.  Its  equipment  comprises  10  lathes,  6-ft.  to  i6-ft.  bed; 
I  turret  lathe,  2  power  punches,  3  gear  cutters,  i  planer,  i  key-seat- 
ing machine,  2  shapers,  4  Brown  &  Sharp  milling  machines,  3  bolt 
cutters,  2  tapping  machines,  2  speed  lathes,  i  universal  grinder,  5 
emery  wheel  stands,  6  drill  presses,  3  sensitive  drills,  i  gear  blank 
machine,  i  wheel  boring  machine,  i  hydraulic  wheel  press,  i  rail 
saw,  a  rail  bender  for  special  work,  and  a  full  line  of  tinsmith's  tools. 
For  hand  work  there  are  20  vises. 

The  tool  room  occupies  one  corner  of  the  shop,  and  in  it  are  a 
milling  machine,  a  lathe,  and  two  grinders  kept  exclusively  for  tool- 
making.  There  is  a  full  line  of  reference  and  snap  gages  for  close 
work.  The  system  of  checking  out  tools  is  combined  with  the  sys- 
tem of  checking  the  time.  Each  man  has  a  shop  number  and  a 
bundle  of  small  checks,  bearing  the  same  number,  on  which  to  draw 
tools.  When  he  goes  to  work  he  receives  from  the  tool  room  a 
large  check  with  lii.^  number  and  this  is  turned  in  at  noon,  drawn 
again  in  the  afternoon,  and  returned  at  night. 

The  gear  and  pinion  work,  turning  trolley  wheels,  etc..  furnish 
work  for  several  machines.  The  pinions  used  on  cars  are  of  novel 
design.    They  arc  built  up  of  75  disks  of  No.  24  sheet  steel,  and  five 
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disks  of  raw-hide,  punched  out  and  assembled  between  two  i-in. 
brass  disks.  The  assembled  pinion  is  subjected  to  a  pressure  of  60 
tons  and  five  }4-in.  steel  rivets  put  through  it.  When  riveted  they 
are  placed  two  at  a  time  in  a  milling  machine  and  the  teeth  cut,  the 
steel  blanks,  being  already  formed,  need  only  a  light  cut.  One  ma- 
chine will  mill  12  pinions  in  10  hours.  The  pinions  and  the  seats 
for  them  on  the  shaft  are  turned  to  a  taper  of  ^  in.  to  i  ft.,  which 
greatly  facilitates  their  removal. 


The  cast  wheels  used  are  ground  and  the  steel  tired  wheels  turned 
down  in  this  shop.  The  company  had  some  trouble  with  cast  wheels 
breaking  under  the  heavy  cars,  and  now  very  generally  uses  steel 
tired  wheels  for  the  motor  axles,  having  about  400  such  wheels; 
when  the  tire  becomes  worn  thin  the  wheel  is  placed  on  the  non- 
driven  axle  of  the  truck. 

Throughout  the  shop  the  shafting  has  been  carefully  arranged  so 
that  portions  of  it  may  be  cut  out  when  the  marhines  arc  not  need- 
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ed.  The  shop  is  driven  by  one  of  the  discarded  traction  generators 
rewound  for  a  motor. 

A  great  deal  of  rebuilding  has  been  done  in  the  machine  shop  and 
the  W.  P.  50  motors  appear  to  have  come  in  for  their  full  share.  As 
originally  built,  these  motors  had  only  one  field  coil  containing  165 
lbs.  (about  165  turns)  of  No.  3  wire.  This  coil  is  replaced  by  one 
with  192  lbs.  of  wire  in  it,  and  the  lower  pole  piece  is  chipped  and 
planed  so  that  a  lower  field  containing  65  lbs.  of  No.  4  wire  may  be 
inserted.  These  lower  field  coils  are  known  in  the  shop  as  "horse 
collars."  The  commutator  in  this  type  of  motor  has  been  placed 
outside  the  pole  piece.  The  shaft  is  replaced  by  one  6  in.  longer, 
made  hollow  at  one  end,  and  the  leads  from  the  armature  carried 
through  the  center  of  the  shaft.  This  arrangement  removes  the 
armature  from  all  contact  with  the  dust  from  the  commutator. 

In  one  corner  of  the  machine  shop  is  a  small  room  fitted  with  the 
necessary  prony  brakes  and  instruments  for  testing  motors.  Fuse 
boxes  and  lightning  arresters  are  also  tested  here. 

In  the  armature  shop  about  13  men  are  employed,  the  company 
doing  all  its  own  repair  work.  One  of  the  labor  saving  devices  here 
is  a  shellac  stirrer;  the  shellac  is  in  a  barrel  mounted  in  bearings 
and  belted  to  the  line  shaft,  so  that  it  is  always  stirred.  To  draw 
oflf  shellac  for  use  the  belt  is  thrown  ofT  and  the  barrel  stopped.  In 
the  armature  room  are  motor  cases  and  brakes  for  quickly  testing 
armatures. 

The  brass  foundry  employs  four  men,  who  usually  make  three 
heats  per  day  each.  All  the  brass  castings  used  are  made  here.  The 
method    of   making   pinions,    which   has   been    described,    causes    a 
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great  deal  of  the  brass  turnings  and  borings  to  be  mixed  with  steel, 
and  a  most  ingenious  machine  for  separating  these  turnings  is  used. 
The  mixed  metal  is  placed  in  a  hopper,  which  discharges  it  into  a 
cylinder  liaving  strong  magnets  on  the  interior.  The  iron  and  steel 
particles  adhere,  while  the  brass  drops  ofif  as  the  cylinder  turns. 
The  steel  is  swept  off  by  a  stifT  brush  during  tin-  l.itlir  p.irl  o(  the 
revolution  and  falls  into  a  separate  box. 

The  blacksmith  shop  is  equipped  with  eight  forges,  a  steam  ham- 
mer and  a  trip  hammer.  There  are  now  26  nun  employed,  working 
in  day  and  night  shifts. 

The  genera!  rejiair  shop,  whii  li  iiiipluys  31  men,  is  in  what  was 
the  round  house  of  the  railroad  Tlini-  ;ire  12  pits,  three  of  which 
are  long  enough  lo  take  two  cars.  ()m-  of  the  pits  is  fitted  especial- 
ly for  dropping  the  wheels  and  axles  from  under  cars.  The  screws 
moving  the  wheel  platforms  are  driven  from  the  line  shaft.  Outside 
is  the  turn-table,  and  several  tracks  fm  iiinporarily  storing  cars  arc 
laid  in  the  yard.     The  scrap  pile  is  also  here. 

South  of  the  buildings  already  described  is  the  olil  jist  street 
power  station  and  car  house  of  the  company,  built  in  l88(j.  The 
car  house  is  still  so  used.  It  is,  approximately,  280  ft.  x  158  ft.,  and 
has  14  tracks.  In  one  corner  is  a  room  for  the  foreman  and  car 
service  employes. 

The  boiler  room  still  has  its  eiiuipment,  seven  Stirling  boilers, 
but  only  enough  of  these  are  used  to  heat  the  shops.  The  engines 
and  generators   fcirnurly   in   the  room  south   of  this  have  been  re- 


whlch  extends  along  the  side  of  the  office  the  whole  shop  is  in 
plain  view.  Windows  in  the  east  wall  of  the  ofTicc  give  a  similar 
view  of  the  mill  room,  and  the  yard  where  lumber  is  stored  may  be 
seen  from  the  exterior  windows.  The  whole  office  is  most  conveni- 
ently arranged  lo  enable  a  man  lo  keep  the  shop  under  his  eye. 

The  car  shop  is  1 1  tracks  wide.  The  south  side,  three  track,  is 
set  apart  for  the  paint  shop,  and  this  portion  has  a  cement  floor  with 
drains  to  ihe  sewer,  so  that  cars  sent  in  for  painting  can  l)e  conveni- 
ently washed  here.  Throughout  the  rest  of  the  building  the  floor  is 
of  wood.  Arc  lamps  are  provided  for  lighting,  when  necessary. 
Steam  pipes  arc  carried  along  the  walls  for  heating,  and  in  cold 
weather  these  radiators  are  supplemented  by  hot  air  from  a  Sturtc- 
vant  plant. 

The  mill  room  is  well  equipped  with  machinery  for  wood-work- 
ing, a  great  deal  of  which  was  made  by  the  J.  A.  Fay  &  Egan  Com- 
pany, of  Cincinnati.  The  mill  room  machinery  includes  I  wood- 
worker, I  molding  machine,  2  rip  saws,  i  shaper,  3  planers,  2  cut-of? 
saws,  I  re-.saw,  2  jointers,  1  mortising  machine,  2  tenoning  ma- 
chines, I  band  saw,  i  Fay  boring  machine,  i  combination  rip  and 
cross-cut  saw,  emery  grinders,  and  some  smaller  machines. 

There  are  74  me'i  in  the  ear  shop,  not  including  13  painters.  The 
capacity  of  the  shop  is  eight  cars  per  month.  It  was  first  opened  in 
April,  1898,  though  not  at  that  time  completely  finished.  Last  year 
22  cars  of  the  company's  stanrlard  type  were  built  and  an  order  of  30 
is  now  going  through  the  shop. 
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moved  and  a  small  space  in  one  corner  partitioned  off  for  the  600- 
h.  p.  converter  and  the  three  transformers,  which  constitute  the 
e(|uipment  of  sub-station  No.  2,  before  mentioned.  The  rest  of  the 
old  engine  and  dynamo  room  is  now  filled  with  wood-working  ma- 
chinery and  called  the  mill  room. 

South  of  the  car  house  is  the  new  car  shop,  which  was  completed 
in  April,  i8y8.  This  is  a  building  of  brick  359  ft.  long,  outside 
measurement;  the  north  wall  is  formed  by  the  old  car  house,  so, 
while  it  is  136  ft.  4  in.  wide  at  the  west  end,  the  offset  in  the  old  wall 
reduces  it  to  130  ft.  at  the  east  end.  Windows  4  ft.  wide  x  10  ft. 
4  in.  high  are  spaced  two  to  each  20  ft.  of  wall  along  the  south  side. 
At  the  ends  are  14-ft.  doors  for  the  entrance  and  exit  of  cars,  with 
windows  where  the  wall  spaces  admit.  There  are  six  monitors  in 
the  roof,  each  20  ft.  x  52  ft.,  aflfording  ample  light. 

The  south  wall  of  the  new  shop  is  21  ft.  6  in.  high;  the  east  and 
west  walls  25  ft.  6  in.  The  roof  is  4-ply  gravel  supported  on  wooden 
trusses.  The  clear  space  under  the  trusses  is  16  ft.  Three  rows  of 
/-in.  round  cast  columns  support  the  roof  trusses.  From  the  out- 
side of  the  south  wall  to  the  centers  of  the  first  row  of  columns  is 
35  ft.  II  in.,  and  the  distance  between  rows  36  ft.  The  columns  are 
spaced  20  ft.  apart  in  the  rows. 

Walls  have  been  erected  in  the  exterior  corner  of  the  car  shop 
and  mill  room  buildings,  forming  a  two-story  building  14  ft.  x  36  ft., 
inside  measurement,  which  is  marked  office  in  the  general  plan. 
The  lower  floor  is  occupied  by  the  stock  room,  where  are  kept  the 
bolts,  screws,  etc.,  from  the  time  they  are  drawn  from  the  general 
storehouse  until  issued  to  the  workmen.  The  upper  floor  is  occu- 
pied by  the  master  mechanic  as  his  car  shop  office.  The  office  is 
reached  from  the  car  shop  by  a  flight  of  stairs,  and  from  the  gallery 


The  master  mechanic.  W.  M.  Brown,  has  been  with  the  company 
for  seven  years,  and  has  occupied  his  present  position  for  over  three 
years.  He  has  had  an  extended  experience  in  car  building,  and  de- 
signed the  company's  standard  car. 

The  forenien  of  the  several  shops  are:  Machine  shop,  E.  Stoudt: 
repair  shop.  J.  Reardon;  blacksmith  shop.  O.  Shoemaker;  wood 
shop.  W.  H.  Day. 

The  new  cars,  which  are  very  fully  shown  in  the  accompanying 
illustrations,  are  regarded  with  considerable  pride  by  the  officers 
of  the  company,  who  feel  that  no  road  has  any  better  cars.  The 
greatest  care  is  taken  in  the  selection  of  material  and  in  the  con- 
struction, and  the  aim  has  been  to  build  the  best  car  possible. 

These  cars  are  designed  for  both  summer  and  winter  service;  the 
window  sills  are  but  27  in.  from  the  floor  and  the  two  sashes  may  be 
slipped  down  into  the  side  of  the  car.  making  practically  an  open 
car.  The  length,  as  shown  in  the  floor  plan,  is  41  ft.  7  in.,  and  at 
the  ffont  end  is  added  a  buffing  timber  (bent  to  conform  to  the  car 
end)  9  in.  thick  at  the  center  line  of  the  car.  This  makes  the  total 
length  42  ft.  4  in.  The  weight  of  the  body  is  10  tons;  with  trucks 
and  motors,  17  tons.  The  long  sills  are  of  Oregon  fir.  4ii  in.  by 
6)4  in.;  steel  plates  5^  in.  by  5  in.  are  let  into  the  side  sills;  the  short 
sills  are  of  oak.  The  ends  of  the  car  are  rounded,  and  both  are 
vestibuled.  There  is  but  one  entrance,  and  that  is  protected  by 
gates  of  the  type  described  elsewhere.  There  are  two  steps,  each 
n,'/2  in.  high,  to  reach  the  platform;  the  steps  are  of  the  Stanwood 
type,  made  by  the  Q  &  C  Company. 

Over  the  trucks  are  two  cross  trusses  (shown  in  the  section  CD) 
spaced  3  ft.  5  in.  between  centers.  These  are  of  ',%  in.  x  5-in.  steel. 
Between  these,  to  receive  the  center  bearing,  is  a  beam  built  up  of 
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three  pieces  of  oak  4  in.  x  4  in.,  two  steel  bars  H  '"■  x  4  in.,  and 
portions  of  two  5-in.  I-beams  (which  support  the  vestibule  ends). 
Over  the  side  bearings  are  similar  longitudinal  pieces  built  up  of 
three  oak  pieces  and  four  steel  bars  '/j  in.  x  3^  in.  A  third  cross 
truss  (shown  in  section  AB)  is  placed  under  each  end  of  the  car 
body  proper.  From  the  innermost  truss  to  the  curved  platform  sill 
are  two  5-in.,  lo-lb.  I-beams;  between  the  inner  cross  trusses  the 


ercd  with  No.  6  canvas;  the  outside  sheathing  is  of  poplar,  the  inner 
sheathing  of  l-in.  white  oak;  the  inner  finish  is  of  northern  red 
birch,  except  the  ceiling,  which  is  quartered  white  oak.  The  de- 
tails of  the  rafters  are  shown  in  the  drawings,  and  also  the  details 
of  steel  rafters  placed  at  four  of  the  posts  to  give  additional  strength 
to  the  monitor  roof. 

This    car  scats    49  or    51     persons    according    as    the   heater    is 
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SECTIONS  AND  FLOOR  PLAN  OF  CAR. 


lower  flanges  of  these  I-beams  are  cut  away  to  reduce  the  total 
height  of  the  trusses.  Oak  filling  pieces  are  placed  on  each  side  of 
the  I-beams,  as  shown  in  section  AB.  In  each  side  of  the  car  is  a 
steel  truss  of  J4  in.  x  2  in.  steel,  as  shown  in  the  longitudinal  sec- 
tion, and  the  two  side  sills  are  further  trussed  with  ij^-in.  rods. 

The  posts,  water  tables,  and  rafters  are  of  southern  white  ash; 
the  plates  are  of  Oregon  iir;  the  flooring  is  double,  13-16-in.  match- 
ed oak  on  top  of  13-16-in.  matched  pine;  the  roof  is  of  poplar,  cov- 


er is  not  in  place.  As  an  experiment  one  car  was  fitted  with  seats 
upholstered  in  leather,  but  the  Hale  &  Kilburn  rattan  seats  were 
decided  upon  as  preferable,  particularly  for  warm  weather.  The 
seat  arms  are  brass,  and  were  cast  in  the  shop,  as  were  also  all  the 
fittings. 

The  car  is  heated  with  the  Baker  hot  water  heater,  and  lighted  bj 
20  electric  lamps.  Electric  headlights  of  the  company's  own  design 
are  used. 
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'111.'  tiiul<s  In  I)i:  used  iiiulrr  these  cars  have  not  Ijceii  decided 
iipijii;  line  1)1  llie  new  cars  is  now  in  use  wilh   Urill  trucks. 

Nearly  all  the  cars  of  the  company  are  equipped  with  safety  gates, 
which  were  desiRned  several  years  aK".  and  have  proved  so 
satisfactory  in  operation  that  Mr.  Goodrich  would  sooner  send  out 
a  car  without  motors  than  without  k-'Ics.  This  last  is  literally  true, 
as  the  only  cars  without  gales  are  trailers,  anil  these  are  to  he  super- 
seded by  the  larger  cars  now  building.  The  standanl  type  of  gate 
adopted,  after  mature  deliberation  and  numerous  experiments,  was 
fully  illustrated  and  described  in  the  Kiiviiiw  for  March,  1K95.  page 
154.  It  is  oper.ited  by  the  motornian,  who  opens  the  gale  after  hav- 
ing brouglil  his  ear  to  a  full  stop,  and  closes  the  gale  before  again 
starling  llie  e.u'.  The  gates  are  placed  at  the  extreme  outer  edge 
of  the  step  and  open  outward  ll  niighl  be  ihought  that  bringing 
the  car  to  a   full   stoj)  and  opining  the  gale  before  permitting  any 


Cause.  1898  189s 

1.  Hoarding   moving   cars .32  8.1 

2.  Ix-aving    moving   cars 55  '4' 

,1.  Cars  starting,  alighting  or  boarding 23  14 

4.  Fell,  alighting  or  boarding 35  7' 

5.  Fell  on  or  off  car 8  36 

6.  Fell   on   curves o  4 

Total    153  349 

In  connection  wilh  these  figures  it  must  be  remembered  that  in 
the  four  years  the  mileage  ami  nundnr  oi  cars  operated  have  in- 
creased nearly  100  per  cent. 

The  other  causes  of  accidents,  as  separated  in  the  company's  rec- 
ords, are:  7.  Cars  o(T  track.  H.  Collisions,  cars.  9.  Collisions,  per- 
sons.     10.   Collisions,   vehicles.      11.   Collisions,  animals.      12.   Cable 


STACICS  IN  THE  CONSTRt'CTIOX  OI'  THE  CAR. 


passengers  to  alight  would  cause  a  considerable  loss  of  time,  but 
such  is  not  the  case;  what  time  is  lost  by  operating  the  gates  is 
more  than  gained  by  the  quicker  stop  and  quicker  start  that  can  be 
made  when  the  motornian  absolutely  knows  that  no  one  is  attempt- 
ing to  leave  or  board  the  car  while  it  is  in  motion. 

When  the  Twin  City  Company  first  began  to  operate  by  elec- 
tricity it  was  insured  in  a  casualty  company  which  failed  and  left  the 
Transit  Company  with  damage  claims  aggregating  $100,000  to  set- 
tle. As  a  preliminary  step  to  finding  a  means  of  preventing  these 
accidents,  Mr.  Goodrich  analyzed  the  causes  of  accidents,  dividing 
them  into  23  classes,  and  it  was  found  that  the  most  expensive  and 
troublesome  accidents  were  those  caused  by  persons  boarding  or 
leaving  cars  when  in  motion.  The  adoption  of  safety  gates  followed. 

How  successful  the  remedy  proved  is  shown  by  the  following 
table,  which  gives  the  number  of  accidents  on  the  Minneapolis  di- 
vision for  the  years  1898  and  1895,  occurring  from  these  causes. 
But  few  cars  had  gates  in  1895.  Some  trail  cars  are  without  gates 
nt  the  present  time. 


slot  injury.  13.  Center  pole  injury.  14.  Employes  injured  on  duty. 
15.  Electric  shock,  persons.  i6.  Electric  shock,  animals.  17.  Fright- 
ened horses.  18.  Disturbances  on  cars.  19.  Trouble  on  account  of 
fare.  20.  Ejections  from  car.  21.  Miscellaneous.  21a.  Gate  injury. 
2ib.  Bicycle  accidents. 

The  Twin  City  Company  was  one  of  the  first  to  experiment  with 
the  concrete  beam  track  construction,  and  the  construction  adopted 
by  it  in  streets  paved  with  asphalt  has  been  described  in  the 
Review.  In  February.  1897.  we  published  sections  of  the  standard 
trench  work  of  this  company,  showing  5-in.  T-rails.  There  have 
been  several  miles  of  concrete  beam  track  built  since  that  time,  but 
in  the  new  work  a  deeper  rail,  7-i^.,  80-lb.  T.  is  used.  This  height 
of  rail  is  preferred  principally  because  it  permits  the  use  of  a  deeper 
toothing  block. 

When  the  street  is  to  be  newly  paved  throughout  at  the  time 
this  roadbed  is  put  down,  the  method  of  procedure  is  as  follows: 
The  paving  contractor  lays  down  the  concrete  foundation  over  the 
entire  street,  leaving  two  or  four  trenches  (as  the  case  may  be) 
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where  the  rails  arc  to  be;  the  paving  foundation  is  usually  of  Amer- 
ican cement  concrete,  S  in.  deep.  The  beams  supporting  the  rails 
are  of  Portland  cement  concrete  15  in.  wide  x  8^  in.  deep.  In  lay- 
ing the  rails  they  are  levelled  properly  and  supported  temporarily 
on  ties.  Tic  rods  2  in.  x  ^  in.  are  spaced  10  ft.  apart  to  preserve  the 
alignment.  Then  the  concrete  is  put  in  place,  and  tilled  in  about 
the  base  to  within  2,Vi  in.  of  the  head,  the  ties  being  withdrawn  as 
the  work  proceeds.  A  wooden  form  is  laid  against  the  inner  edge 
of  the  rail  when  the  concrete  is  tamped,  to  leave  a  space  for  the 
toothing  blocks.     The  joints  are  cast-welded  by  the  Falk  process, 


visible  in  that  ilUistratioii,  being  concealed  by  the  generators.  As 
may  be  seen  on  page  75,  the  governor  is  directly  geared  to  the  gate 
stem  coming  out  through  the  head  of  the  water  wheel  case,  and 
thus  the  governor  positively  connected  to  the  water  wheel  gate 
through  one  pair  of  gears  only.  These  governors  arc  the  type  B 
made  by  the  Lombard  Water-Wlieel  Governor  Company,  and  the 
regulation  oi  the  plant  under  street  railway  load  variations  is  within 
3  per  cent.  This  type  is  the  most  improved  form  made  by  the  Lom- 
bard Company,  which  builds  eight  distinct  types  of  water  wheel 
governors,  adapted  to  the  various  requirements  found  in  practice. 


CONCRETE  CONSTRUCTION   IN  PAVED  AND  UNPAVED  STREETS. 


and  the  welding  gang  keeps  just  ahead  of  the  concrete  gang  in 
building  the  track. 

The  cost,  exclusive  of  rails  and  joints  (the  railway  paying  the 
cost  of  paving  from  outer  rail  to  outer  rail),  is  about  $3.10  per  lineal 
foot  of  single  track. 

There  are  now  about  15  miles  of  this  construction  in  the  two 
cities.  About  60  miles  of  the  company's  track  has  cast-welded 
joints.  The  engineer  and  roadmaster  who  has  charge  of  this  work 
is  David  Curtin.  One  of  the  illustrations  shows  the  process  of  con- 
struction in  a  stre-.t  already  paved  with  asphalt. 


LOMHARD  GOVERNOR.  TYPE  "  B.' 


Another  view  of  the  Water  wheel  governor,  shown  at  the  extreme 
left  of  the  engraving  of  the  interior  of  the  power  house  on  page  75, 
is  given  herewith.     The  other  six  governors  in  the  station  are  not 


The  Lombard  governors  are  now  used  to  regulate  about  80,000  h.  p. 
of  water  wheels  in  this  country,  besides  being  used  quite  extensively 
abroad.  The  direct  connection  used  here  has  also  been  adopted  in 
a  number  of  other  large  plants  in  this  country,  using  the  same  type 
of  governors,  and  has  been   found  entirely  satisfactory. 


NEW   COMPRESSED  AIR  COMPANY. 


The  Compressed  Air  Motor  Company  is  the  name  of  a  new  cor- 
poration organized  in  Chicago  to  promote  the  use  of  compressed 
air  for  street  car  service  and  to  build  and  sell  the  motors.  The  offi- 
cers are:  W.  J.  Chalmers,  president;  H.  G.  Cooke,  vice-president 
and  manager;  Alexander  Soper,  treasurer;  and  Charles  W.  Hinck- 
ley and  W.  R.  Donaldson,  directors.  Mr.  Cooke  is  already  known 
in  compressed  air  work,  as  also  the  engineer,  Robert  Hardic. 


POWER  PLANT  OF  THE  THIRD  AVENUE 
RAILROAD. 


When  the  Third  Avenue  Railroad  Company,  of  New  York,  de- 
cided to  adopt  electricity  for  a  motive  power  on  all  its  lines  it  was 
necessary  to  make  provisions  for  one  or  more  power  stations  of 
great  capacity.  Plans  were  made  to  construct  one  mammoth  sta- 
tion on  the  Harlem  river,  between  216th  and  218th  streets,  which 
was  to  supply  current  not  only  for  the  downtown  districts,  but  also 
for  lines  far  north  into  Westchester  county.  Alternating  currents 
will  be  generated  and  transmitted  at  high  potential  to  30  or  more 
sub-stations  containing  step-down  transformers  and  rotary  con- 
verters, and  from  these  direct  current  will  be  fed  into  the  trolley 
lines  at  suitable  points  throughout  the  city.  The  normal  capacity 
of  the  station  will  be  64,000  h.  p.  but  capable  of  carrying  an  over- 
load of  50  per  cent. 

It  was  essential  that  a  work  of  such  magnitude  be  well  done  and 
by  responsible  firms,  so  the  railroad  company  invited  several  of  the 
largest  electrical  concerns  to  submit  plans  and  bids  for  the  entire 
undertaking.  As  mentioned  last  month  the  contract  was  awarded  to 
the  Westinghouse  Electric  &  Manufacturing  Company  and  West- 
inghouse,  Church,  Kerr  &  Co.  drew  the  plans  for  the  station. 

The  power  house  will  be  an  imposing  structure  of  brick  and  terra 
cotta,  and  its  architectural  effect  will  be  gained  by  its  color  and 
huge  proportions.  It  will  be  under  two  roofs,  one  arch  covering 
the  engine  room  and  that  over  the  two-story  portion  will  cover  the 
boilers.  Alongside  the  river  will  be  docks  for  unloading  the  coal 
boats,  and  coal  handling  machinery  for  conveying  the  fuel  to  a  bin 
of  10,000  tons  capacity.  The  coal  after  passing  through  automatic 
weighing  machines  is  deposited  into  the  hoppers  and  then  into  me- 
chanical stokers.    Machinery  will  convey  the  ashes  out  of  the  build- 
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ing  and  into  boals  al  ihf  docks.  There  will  be  four  sinoke  stacks 
200  ft.  high  and  for  purposes  of  forced  draught  there  will  be  power- 
ful exhaust  fans. 

In  the  engine  room  there  will  be  16  Westinghouse  engines,  each 
of  a  capacity  of  4,000  h.  p.  willi  a  maxiniuni  of  6,000  h.  p.  The  gen- 
erators arc  direct  connected  and  excited  from  dynamos  driven  by 
indei)endent  engines.  A  switchboard  200  ft.  in  length  will  be  ar- 
ranged in  a  gallery  above  the  machinery.  With  an  ultimate  capac- 
ity of  100,000  h.  p.  this  station  when  completed  will  exceed  that  of 
any  other  in  size,  even  Niagara  not  excepled,  anil  will  break  the 
record  for  large  stations  recently  made  by  the  Metropolitan  Street 
Railway  Ccjmpany. 


STREET  RAILWAY  PARK  AT  OSHKOSH. 


The  lines  of  tin-  Citizens'  Traction  Com|)any  cover  the  principal 
streets   of   Oslikosh.   Wis.,   and   cNtend   south   along   the   shores   of 


3l/i  miles  from  the  city.  The  company  has  built  a  handsome  casino, 
summer  theater,  arbors,  swings,  bath  houses,  etc.  General  Manager 
K.  E.  Downs  made  arrangements  for  music  and  special  attractions 
which  were  liberally  patronized  this  last  season.  One  specialty  was 
sending  up  hot  air  balloons  with  several  dollars'  worth  of  street  car 
tickets  attached,  which  were  eagerly  sought  after  by  the  visitors. 
The  accompanying  cut  was  reproduced  from  several  photographs 
taken  in  tin-  park  and  along  the  line  last  summer. 


ORLEANS  TERMINAL,   PARIS. 


In  ilic  Rkvikw  for  June,  i8g8,  page  400,  wjs  described  the  pre- 
liminary plan  of  the  Orleans  Railroad  of  France  for  building  an  un- 
derground extension  of  2^  miles  in  Paris  to  secure  a  more  central 
terminal.  At  that  time  Messrs.  Solacroup  and  Sabouret  visited  the 
United  Stales  to  examine  the  electric  railways  of  this  country. 
IClectric  traction  was  decided  upon  because  nearly  two  miles  of  the 


SCENES  IN  THE  CITIZENS-  STREET  R.^ILW.W  PARK.  OSHKOSH.  WIS. 


Lake  Winnebago  to  Electric  Park,  which  is  the  property  of  the 
company.  The  company  owns  all  the  street  railway  lines  in  the 
city  of  Oshkosh,  having  14  miles  of  track  in  the  city  and  2^  miles 
beyond  the  city  limits.  An  interurban  line  is  contemplated  connect- 
ing Oshkosh,  with  a  population  of  32,000.  with  .Vppleton,  popula- 
tion 12.000,  and  passing  through  Neenah  and  Menasha.  population 
13,000.  Should  a  franchise  be  granted,  which  is  expected,  the  line 
will  be  in  operation  by  August  i.  1809. 

During  last  summer  Electric  Park  proved  a  great  attraction.     It 
is  located  on  a  high  and  beautiful  site  along  the  lake  shore  about 


extension  is  in  tunnels,  which  would  be  fouled  by  the  use  of  steam 
engines. 

The  company  had  fully  decided  upon  building  a  lighting  station 
of  7S0-k.  w.  capacity  and  the  power  station  is  to  be  combined  with 
that.  The  station  being  three  miles  from  the  Quai  d'Orsay  ter- 
minus high  tension  transmission  with  transformers  and  converters 
will  be  used.  There  are  to  be  two  sub-stations,  one  at  each  terminus 
of  the  e-xtension.  and  each  will  have  a  storage  battery  of  i.ioo  am- 
pere-hours capacity.  There  will  be  eight  8-wheeI  locomotives  of  a 
type  similar  to  those  used  by  the  Hoboken  Shore  road. 
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METHODS  FOR  COLLECTING  AND  REGISTER- 
ING FARES  ON  INTERURBAN   LINES. 


BY   F.   H.   FITCH. 


Tht  advent  ol  the  interurban  electric  railway  has  brought  for- 
ward many  interesting  problems.  Not  of  the  least  importance 
among  these  is  that  of  the  collection  and  registration  of  fares.  This 
of  course  is  one  of  the  chief  problems  of  any  road.  But  on  city 
lines  the  fare  is  one  price  to  all  whether  the  passenger  rides  one 
block  or  the  full  length  of  the  line,  and  thus  few  complications 
arise,  and  the  register  at  the  end  of  the  trip  should  indicate  the 
number  of  cash  passengers  carried.  On  interurban  lines,  however, 
the  fare  ranges  from  s  cents  up  to  something  less  than  one  dollar, 
usually  in  multiples  of  five,  and  the  problem  of  collection  and  reg- 
istration is  an  entirely  different  proposition  than  that  on  city  lines. 

Interurban  lines  have  grown  by  gradual  expansion.  At  first  they 
were  extended  a  little  way  beyond  the  city  limits  to  nearby  suburbs, 
or  built  to  connect  two  adjacent  towns.  In  these  instances,  one  ex- 
tra fare  was  charged,  or  10  cents  for  the  entire  trip.  This  was  col- 
lected and  in  most  cases  where  lo  cents  is  the  maximum  fare,  is 
yet  taken  up  by  two  separate  collections,  there  being  a  designated 
point  of  general  collection  somewhere  near  the  center  of  the  line. 
When  10  cents  is  the  maximum  fare,  this  system  of  making  two 
separate  collections  seems  to  be  the  most  satisfactory.  By  this 
method  the  number  of  passengers  carried  cannot  be  ascertained, 
the  register  merely  showing  the  number  of  s-cent  fares  collected. 
This  information  is  not  however  of  vital  importance,  though  desir- 
able. 

Interurban  lines  grew,  and  from  live  and  six  miles,  with  a  maxi- 
mum fare  of  lo  cents,  they  were  extended  until  cities  and  towns,  30 
and  40  miles  apart,  were  united,  and  the  fare  accordingly  increased 
to  10.  20  and  30  cents,  and  upward.  As  if  by  force  of  custom,  street 
railways  having  from  time  immemorial  collected  S-cent  fares,  or 
perchance  not  having  thought  out  a  one-collection  system  adequate 
to  the  occasion,  some  of  the  earlier  interurban  roads  which  ex- 
tended their  lines  collected  increased  fares  in  installments  of  5  cents 
each.  One  road  in  particular,  for  a  time,  made  eight  separate  and 
distinct  collections   during  the  course  of  a  single  trip. 

It  is  hardly  to  be  wondered  at  that  the  passengers  complained 
bitterly  at  having  to  be  disturbed  so  frequently,  and  one  regular 
passenger,  on  the  line  mentioned,  even  threatened  to  bring  suit 
against  the  company  to  recover  the  value  of  a  pair  of  trousers,  the 
pockets  of  which  had  become  frayed  before  their  time,  by  reason 
of  their  wearer  being  compelled  to  "  go  down  into  his  jeans  "  so 
frequently  for  change. 

The  problem  then  which  presented  itself  was  to  invent  a  system 
by  which  the  entire  fare  might  be  collected  at  one  time,  and  yet: 

(i)  Permit  an  easy  and  reliable  checking  up  of  the  con- 
ductor. 

(2)  Insure  just  returns  to  the  company  of  moneys  taken 
in. 

(3)  Identify  passengers  that  their  destinations  might  be 
readily  seen,  and  the  conductor  be  not  confused  as  to  who 
has  paid  and  who  has  not  paid  their  fare. 

(4)  Permit  no  perverting  by  either  passenger  or  conduc- 
tor of  the  methods  used. 

(5)  Be  handled  with  facility  and  rapidity. 

(6)  From  which  might  be  deduced  all  necessary  informa- 
tion for  statistics  and  accounts. 

A  great  many,  and  perhaps  the  greater  part  of  the  interurban 
roads  today,  use  the  duplex  ticket,  the  same  as  are  used  by  the 
Pullman  and  Wagner  sleeping  car  companies.  The  chief  objection 
to  these  duplex  tickets  is  that  a  dishonest  conductor  could  punch 
the  half  of  the  ticket  which  he  keeps,  and  which  is  turned  into  the 
company  as  a  record  of  the  amount  he  has  received,  differently 
from  the  half  which  he  gives  to  the  passenger.  The  other  serious 
objection  to  duplex  tickets  is  the  time  it  requires  to  punch  and  de- 
tach them.  There  is  one  place  upon  an  interurban  line  known  to 
the  writer,  where  the  cars,  on  very  frequent  occasions,  are  loaded 
to  the  guards  at  a  park,  and  in  six  minutes  a  transfer  point  is 
reached  where  many  passengers  are  discharged,  and  it  is  essential 
that  the  collection  be  completed  before  reaching  this  point.  In  a 
place  like  this,  duplex  tickets  could  hardly  be  used. 


Other  forms  of  tickets  are  such  as  are  used  by  the  interurban 
lines  running  out  of  Cleveland,  which  have  been  described  in  a 
previous  issue  of  the  Review,  and  a  form  designed  by  the  writer 
for  use  upon  the  Southwest  Missouri  Electric  Railway. 

The  essential  principle  of  this  last  form  and  of  the  Cleveland 
form  is  the  same,  and  is  a  ticket  designed  to  be  torn  in  two,  one 
part  to  be  given  to  the  passenger  to  be  retained  by  him  for  his 
identification  throughout  the  trip,  and  the  other  part  to  be  retained 
by  the  conductor  and  by  him  turned  in  to  the  oflice,  from  which 
portion  the  conductor's  debit  is  determined,  and  either  portion  of 
the  ticket  to  indicate  the  amount  of  fare  paid,  and  the  stations  be- 
tween which  the  passenger  is  traveling. 

Fig.  I  shows  the  passenger's  side  of  this  ticket,  and  Fig.  2  the 
reverse  or  Conductor's  side.  The  bold  figures,  i,  2,  3,  4,  5,  6,  7  and 
cS,  indicate  the  number  of  s-cent  fares  paid  or  collected.  The  abbre- 
viated words,  part  of  them  in  vertical  position,  are  the  names  of  the 
various  stations  where  an  additional  tare  is  collected,  or  in  other 
words,  they  are  points  of  general  collection.  There  are  nine  of 
them,  or  eight  spaces  between  which  5  cents  is  charged.  The  full 
set  of  stations  does  not  appear  with  the  figures  s,  6,  7  and  8,  for  ob- 
viously, if  eight  S-cent  fares  are  paid,  that  being  the  maximum  fare, 
there  is  only  one  station  to  which  such  fare  would  be  collected,  viz., 
the  opposite  terminus  of  the  line.  And  likewise  there  are  only 
eight  stations  to  which  five  s-cent  fares  would  be  collected,  and  ac- 
cordingly with  the  figure  S.  the  ninth  or  middle  station  in  this  case 
is  omitted,  for  even  from  the  two  terminals  the  fare  to  the  middle 
station  is  only  four  S-cent  fares.  On  the  conductor's  side,  these  sta- 
tions are  still  further  abbreviated,  being  designated  merely  by  let- 
ters. The  letter  on  either  margin  of  the  passenger's  side  is  a  cer- 
tain conductor's  letter,  no  other  conductor  having  tickets  with  that 
letter.     Each  conductor's  tickets  are  numbered  consecutively. 

These  tickets  are  put  up  in  block  form,  two  hundred  to  the  block, 
and  are  detached  by  use  of  a  rule,  both  the  block  of  tickets  and  the 
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rule  being  suspended  about  the  conductor's  neck  by  a  small  chain. 
The  manner  of  holding  the  rule  when  in  the  act  of  tearing  off  the 
passenger's  portion  of  the  ticket  is  illustrated  in  Fig.  3. 

Now  to  illustrate  the  use  of    the  ticket:   Suppose  a    passenger 
boards  the  car  at  Joplin,  wishing  to  go  to  Carthage.     The  fare  is 
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25  cenls,  as  will  be  seen  on  the  ticket.  The  conductor  detaches  the 
ticket  as  shown  in  Fig.  4,  and  gives  the  portion  torn  off  to  the  pas- 
senger; it  it  is  a  male  passenger,  sticks  it  in  his  hat.  The  reverse 
side  of  the  portion  which  he  retains,  which  remains  in  the  block,  is 
shown  in  Fig.  5.  The  portion  given  to  the  passenger  indicates  first, 
by  the  bold  fignrc,  that  he  has  paid  25  cenls;  second,  that  he  has 
started  at  Joplin,  and  third,  by  the  offset  in  the  npper  edge  being 
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on  the  left  hand  side,  that  he  is  east-bound.  The  reverse  side  of  the 
conductor's  portion  gives  the  same  information.  The  heavy  black 
forms  at  the  top  are  to  show  the  direction.  When  the  ticket  is  torn 
as  in  Fig.  5  the  bottom  edge  is  similar  to  the  form  on  the  left  and 
indicates  east-bound.  When  east-bound,  to  determine  the  point  of 
starting,  one  refers  to  the  upper  line  of  letters,  which  in  the  illus- 
tration is  J,  which  stands  for  Joplin. 

As  will  be  observed,  the  rule  has  two  edges,  one  of  which  is  used 
on  east-bound  trips  and  the  other  on  west-bound  trips.  To  illus- 
trate a  west-bound  trip,  suppose  the  passenger  boards  the  car  at 
Joplin  to  go  to  Galena.  The  fare  is  15  cents,  and  the  resulting 
tickets  for  passenger  and  conductor  are  shown  in  Fig.  6. 

Should  either  the  conductor  or  passenger  attempt  to  alter  his 
portion  of  the  ticket  by  further  mutilations,  he  would  do  so  to  his 
discomfiture.  The  conductor  would  be  held  responsible  for  more 
money  and  the  passenger  be  entitled  by  his  check  to  ride  a  less 
distance.  Should  the  passenger  tear  off  or  cut  off,  say  in  Fig.  6, 
the  abbreviated  Joplin,  he  would  then  be  entitled  to  ride  by  his 
check  only  three  fares  distance  west  from  Klondike,  the  next  sta- 
tion east  of  Joplin. 

ft  may  appear  that  the  conductors  would  consume  much  time  in 
finding  the  place  at  which  the  rule  should  be  held  to  make  the  tear, 
and  this  as  well  as  innumerable  other  objections  were  raised  against 
the  system  by  the  conductors,  who,  by  the  way,  always  object  to 
innovations.  But  the  rapidity  and  skill  with  which  they  soon  be- 
came accustomed  to  handle  the  tickets  was  really  beyond  all  ex- 
pectations, and  the  fact  that  all  handled  them  with  almost  equal 
facility,  showed  that  it  was  no  extraordinary  feat. 

From  an  accounting  standpoint,  this  ticket  will  show: 

(1)  The  number  of  passengers  carried. 

(2)  The  number  carried  at  the  various  r.ates  and  of  course 
the  average  fare  collected  per  passenger. 


(3)  The  number  of  passengers  traveling  from  any  partic- 
ular, or  c.K  li  '.fiitioii,  and  to  what  stations  they  go,  it  this  is 
desirable. 

No  second  hand  checks  can  be  worked  on  a  conductor,  because 
each  conductor  has  his  distinct  appellation,  and  it  by  chance  the 
forger  should  board  the  same  conductor's  car,  at  the  same  place, 
and  going  in  the  same  direction,  the  conductor  would  have  his 
serial  number  to  tall  back  upon. 

Last  of  all,  and  no  doubt  the  most  important  requisite  of  a  suita- 
ble ticket  system  is  to  get  one  by  which  dishonest  conductors  can 
be  reliably  detected.  I  say  reliably,  because  a  conductor  should  not 
be  called  upon  to  face  so  serious  a  charge  as  that  of  theft,  unless 
there  is  absolutely  no  doubt  ot  his  guilt.  It  is  rather  a  difficult 
proposition  for  any  one  to  gel  on  a  car  of  an  intcrurban  line  and 
ride  tor  perhaps  two  hours,  with  passengers  constantly  getting  on 
and  off,  and  to  report  how  many  passengers  should  have  paid  5 
cents,  how  many  should  have  paid  10  cents,  how  many  15  cents, 
etc.  I  claim  that  it  cannot  reliably  be  done.  It  was  on  account  of 
the  difliculty  of  inspection,  where  the  fare  was  collected  all  at  one 
time,  that  some  roads  did.  for  a  long  time,  and  that  many  yet  col- 
lect their  fares  in  installments  ot  5  cents  each,  so  that  their  inspec- 
tion is  no  more  difficult  than  on  city  lines.  By  the  ticket  system 
which  I  have  just  described,  an  inspector  need  only  report  the 
jnaximum  number  of  passcngcis  between  each  section  of  the  line. 
For  instance  between  Stations  A  and  B,  there  were  so  many  pas- 
sengers, being  the  maximum  number;  at  B  he  begins  his  count 
anew,  and  reports  that  between  B  and  C  there  were  so  many. 
Furthermore,  it  is  not  essential  that  the  inspector  should  ride  the 
full  length  of  the  line  and  this,  by  the  way,  is  a  weak  point  in  in- 
spection. Conductors  grow  suspicious  ot  a  frequent  through  trav- 
eler. If  the  inspector  reports  so  many  passengers  between  any 
two  statifins,  the  conductor's  stubs  can  be  referred  to  and  these 
should    show  a  like  number  of  passengers. 

-Aside  from  the  count,  let  the  inspector  take  pains  to  observe  that 
no  passenger  is  slighted  in  the  giving  of  checks.  Should  the  con- 
ductor give  a  check  for  a  less  amount  than  he  receives,  the  stub  will 
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not  show  that  passenger  as  on  the  car  over  that  section  of  the  road; 
or  if  instead  of  giving  the  passenger  a  new  current  check  he  gives 
him  a  second  hand  one  which  he  has  picked  off  the  floor  or  found 
in  a  scat,  although  it  may  fit  all  conditions,  his  stubs  will  not  tally 
with  the  inspector's  count. 

In  conclusion,  I  will  say  that  while  I  do  not  claim  for  this  system 
perfection,  yet  I  believe  it  comes  nearer  than  any  other  yet  pro- 
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duced  in  complying  with  all  the  necessary  requisites  of  accounting, 
rapid  handlinK.  non-pcrvcrsion,  identification,  inspection  and  oi 
just  returns,  for  when  properly  torn  the  stub  gives  the  company  a 
credit  with  the  conductor  which  cannot  be  effaced. 


STREET  RAIL\A^AY   MAIL  SERVICE. 

The  following  interesting  statistics  showing  the  growth  of  the 
street  railway  mail  service  in  the  United  States  are  taken  from  the 
report  of  the  general  superintendent  of  the  railway  mail  service  for 
the  fiscal  year  ending  June  30.  iSq8.  and  compared  with  the  similar 
statistics  for  1896  and  1897.  wliicli  were  publislied  in  llio  Review 
for  December,  1897,  page  808. 

The  remarkable  feature  of  the  table  is  the  increased  efficiency  of 
the  service;  with  but  seven  more  routes,  six  more  cars,  and  10  more 
clerks  than  in  1S97,  the  number  of  pieces  of  mail  handled  daily  was 
over  three  times  as  many  and  the  number  of  closed  pouches  handled 
per  day  was  increased  over  70  per  cent. 

The  number  of  electric  and  cable  lines  handling  '  only  closed 
pouches  was  increased  about  38  per  cent,  the  miles  of  route  over  60 
per  cent,  and  the  number  of  pouches  handled  nearly  40  per  cent. 

STREl-T    KAII.UAV    POST.M.    tAU    SERVILE. 

1896.  1897.  1898. 

Number  of  routes 21  33  40 

Miles  of  routes 198.58  303-68  379-47 

Number  of  cars 45  65  71 

Number  of  round  trips  with 
clerks  per  day I95  5-6  343  388 

Annual  miles  of  service  with 
clerks 907,863         1,619,829         1,744.694 

Estimated  pieces  of  ni.iil  han- 
dled   daily    .505.481  593.860         1,889.092 

.■\vcrage     number     of     closed 

pouches  handled   daily   ,198  568  971 

Number  of  crews  60  87  98 

Number  of  clerks  appointed  to 
lines  75  102  _         T12 

ci.o.sEi)  rorcH  skkvice  o.n  lines  having  no  postai.  clerks. 

1896.  1897.  1898. 

Number  of  routes   126  146  201 

Miles  oi  routes 726.84  798.24  i  .304.43 

Annual   mileage   1.986,838        2,368,786        2,296,703 

Pouches  handled   per  day    ....  1.924  2,485  3.440 

«  •  » 

PORTLAND  &  YARMOUTH    iME.i   ROAD 
CHANGES  HANDS. 

At  the  annual  meeting  of  the  Portland  (Me.)  &  Yarmouth  Elec- 
tric Railroad  Company,  on  January  21,  it  transpired  that  local  part- 
ies had  secured  control.  Oflicers  were  elected  as  follows:  President, 
Seth  L.  Larrabee;  vice-president,  F.  C.  Boyd,  of  the  New  Haven 
Car  Register  Company,  New  Haven ;  secretary  and  general  man- 
ager, Louis  B.  Wheildon;  treasurer,  Henry  P.  Cox.  The  bonds  of 
the  company  have  all  been  placed  in  Portland. 

It  is  the  intention  of  the  new  management  to  thoroughly  equip 
the  road  and  develop  a  park  to  encourage  summer  traffic. 


REPORT  OF  COLUMBUS  (O.)  STREET  RAIL- 
WAY COMPANY. 


The  annual  report  of  the  Columbus  (O.)  Street  Railway  Com- 
pany for  the  year  1898  has  been  published  in  pamphlet  form  and 
gives  exactly  the  information  that  an  investor  in  street  railway  se- 
curities wishes.  The  last  year  has  been  a  very  successful  one  from 
a  financial  standpoint,  showing  a  surplus  of  $155,376,  against  $124,- 
293  for  1897. 

The  company  has  64.17  miles  of  (single)  track  laid  with  45,  52,  70, 
86  and  93-lb.  Johnson  girder  and  60,  72  and  80-lb.  6-in.  and  8-in. 
T-rail.  In  the  power  station  are  10  Babcock  &  Wilcox  boilers  fur- 
nishing steam  to  three  Mcintosh  &  Seymour,  and  two  Buckeye  tan- 
dem compound  condensing  engines,  aggregating  2,700  h.  p.;  there 


are  two  500-k.  w.  direct  connected  and  eight  75-k.  w.  belted  gener- 
ators. The  car  equipment  comprises  119  motor  trucks;  57  open 
motor  cars,  28,  30  and  36  ft.  over  all;  20  open  7  and  8-bcnch  trail 
cars;  87  closed  motor  cars  and  14  trail  cars;  four  electric  sweepers, 
sand  cars,  etc.  The  cars  were  made  by  Brill,  Browncll,  Stephenson 
and  Barney  &  Smith.  Twenty-five  of  these  cars  were  added  during 
the  year. 
The  earnings  and  expenses  were: 

Passengers   $680,172.53 

Less  operating  expenses   327,691.94 

Net  earnings   , . .  352,480.59 

Carrying  U.  S.  Mail   410.16 

Advertising  in  cars  3,000.00 

Power  sold   3,580.01 

Other   sources    1,869.65 

361,340.41 
Fixed  charges   205,964.17 

Surplus   155,376.24 

Gain  over  1897   31,083.13 

During  the  year  $10,874  was  charged  to  roadway  and  track  con- 
struction, of  which  $1,552  was  for  street  improvement  assessments, 
and  $248  to  park  construction.  There  was  charged  to  equipment 
$32,320  for  new  cars,  $15,281  for  motor  equipment,  and  $252  for 
power  house  equipment. 

The  capital  stock  of  the  company  is  $3,000,000  and  tin-  funded 
debt  $3,572,000. 

The  following  tables   show   some   interesting  statistics: 

Statistical. 


1898 

1807 

or 
Decrease. 

If? 
■3 

Total  Revenue  passengers  carried 

14,iK)5,n.5.5 

13,284,630 

I  1,621.426 

12.2% 

Total  No.  motor  car  miles  run 

3.B38..'J58 

3,.514,54.5 

I     124,013 

3.5% 

Total  No.  of  trail  car  mileage  run 

87..'i01 

95.603 

D       8,099 

8.5% 

Average  mileage  per  i-ar  per  day  of 
labours 

l.5:.i  :) 

148.1 

I         5.2 

Earnings  per  ear  per  mile 

c.    18.30 

c.    16.80 

I  c.    1.50 

Earnings  per  ear  per  day 

$:!8.02 

$25.54 

I       $2.48 

Operatiog  expenses  per  car  per  mile 

c.      8  70 

c.      7.90 

I  c.        80 

Operating  expenses  per  car  per  day 

$l:i  .50 

$12.09 

I       $1.41 

Net  receipts  per  car  per  mile 

c.      1I.60 

c.      8  HO 

I  c.       .70 

Net  receipts  per  car  per  day 

$14  52 

$13  45 

1       $1.07 

Rate  of  operating  expenses 

48.20% 

47.30% 

Operating  Expenses  per  Car  per  Mile. 


Maintenance  of  Way 

Maintenance  of  Equipment 
Conducting  Transportation. 

Power 

General  Expenses 

Total . 


0.6 
0.7 
4.6 
0.7 
1.3 


The  officers  are:  President,  Robert  E.  Sheldon;  vice-president, 
Edward  K.  Stewart  and  Clarence  M.  Clark;  secretary  and  auditor, 
P.  V.  Burington;  treasurer,  Edward  K.  Stewart;  general  superin- 
tendent, Willis  F.  Kelly. 


The  Canton  &  Massillon  (O.)  Electric  Railway  Company  is  now 
building  1^  miles  of  new  track;  it  will  probably  be  completed  by 
March  i. 
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A  TRANSMISSION    LINE  TO  LOS  ANGELES. 

Tin-  iiiniilji-r  of  vvalcr  pciwcr  plants  is  Cl)n^l;lntly  uii  the-  iiuTi-asc 
ami  where  llieir  tlislanee  from  a  city  is  moderate  it  is  a  great  coii- 
veiiieiiee  and  saviiiK  for  a  street  railway  company  to  receive  current 
(nini  a  transmission  line.  The  numerous  trolley  roads  about  Niag- 
ara, at  Salt  I.al<c  City  and  ()K''en,  Utah,  Sacramento,  Cal.,  Minne- 
apolis and  elsewhere  all  take  current  from  IukIi  voltage  currents. 
The  San  Gabriel  transmission,  conducting  current  from  Azusa  to 
Los  Angeles,  Cal.,  23  miles,  is  the  latest  to  supply  current  to  move 
electric  cars.  The  peculiarity  in  this  case  is  that  the  steam  power 
station  of  the  Los  Angeles  Railway  Company  is  reinforced  by  the 
current  from  the  transmission  line  and  in  turn  assists  in  carrying 
the  lighting  and  |)ower  loads  at  certain  intervals. 

Operations  began  on  July  i  and  within  a  month  afterwards  the 
rated  capacity  of  the  water  power  plant  had  been  reached  and  the 
machinery  and  line  carry  an  overload  of  50  per  cent  at  times.  Al- 
though the  water  in  the  San  Gabriel  river  has  not  been  so  low  in 
30  years  a  satisfactory  service  has  been  continued  without  interrup- 
tions. In  a  recent  issue  of  the  "Journal  of  Electricity  "  George  P. 
Low  has  contributed  a  comiirehensivc  account  of  the  hydraulic  and 
electrical  features  of  the  San  Gabriel  plant  and  it  is  to  this  we  arc 
indebted  for  the  data  and  accompanying  illustrations.  The  writer 
expresses  the  opinion  that  the  Azusa-Los  Angeles  transmission  is 
in  some  respects  the  most  remarkable  to  be  found  on  the  Pacific 
coast,  if  not   in   America.     Of  all  transmissions,  the   San   Gabriel 
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plant  resembles  the  Hartford  installation  more  than  any  other. 
Each  is  driven  by  water  power,  each  has  an  auxiliary  steam  plant, 
and  each  delivers  direct  current,  lighting  and  power  service  from 
rotary  converters,  but  while  the  Hartford  plant  has  a  storage  bat- 
tery to  equalize  the  load  factor,  the  San  Gabriel  system  gives  or 
takes  500-volt  direct  current  from  the  power  circuits  of  the  Los  An- 
geles Railway  Company,  thus  evening  the  load  factor  and  affording 
a  reserve  of  practically  unlimited  capacity.  It  is  in  the  ingenuity  of 
the  combinations  that  result  from  the  use  of  these  three  plants — 
water,  steam  and  railway — that  the  remarkable  novelty  of  the  San 
Gabriel  system,  from  an  electrical  engineering  standpoint,  exists. 

The  water  system  contains  over  20,000  ft.  of  tunnels,  nearly  9,000 
ft.  of  wood  pipe,  and  over  1,500  ft.  of  concrete  culvert.  No  open 
ditching,  in  the  ordinary  sense  of  the  term,  is  used,  and  the  system 
has  no  lluming;  the  tunnels  are  lined  on  the  sides  and  bottom  with 
concrete  varying  from  4  in.  up  to  36  in.  in  thickness,  according  to 
the  characteristics  of  the  rock.  and.  except  where  firm  rock  is 
pierced,  the  tunnels  are  arched  with  masonry.  The  longest  of  the 
38  tunnels  in  the  waterway  is  i,6to  it.  In  summer  time  a  inaterial 
part  of  the  flow  of  the  river  is  in  the  underflow  that  seeps  through 
the  sand  and  gravel  beneath  the  river  bed,  and  that  this  underflow 


should  be  thrown  into  the  canal  as  well  as  the  surface  flow,  a  sub- 
merged dam  is  to  be  built  across  the  bed  of  the  river.  About  75  ft. 
of  the  length  of  the  dam  will  have  an  average  height,  or  rather 
depth,  of  50  ft.,  while  the  remaining  .^00  ft.  of  the  dam  will  have  an 
average  depth  of  not  more  than  i5  ft.  The  dam  so  constructed  will 
be  of  concrete  with  an  average  thickness  of  perhaps  20  ft.  at  the 
base,  tapering  to  a  width  of  probably  6  ft.  at  the  top;  this  lop  or 
crest,  of  course,  being  level  with  the  surface  of  the  gravel  that  forms 
the  bed  ol  the  river. 

All   pijie,  except   the   last  short  section  leading  down   from  the 
lienMock  to  the  power  house,   is  48-in,  wooden  slave  pipe,   Fig.   I, 


laid  uniformly  10  ft.  below  hydraulic  grade,  and  is  buried  in  the 
side  of  the  mountain.  The  pipe  can  be  laid  in  curves,  the  radius  of 
which  depends  upon  the  diameter  of  the  pipe  and  the  thickness  of 
the  staves.  The  sharpest  of  the  curves  of  the  San  Gabriel  pipe  has 
a  radius  of  125  ft.  Where  sharper  curvature  could  not  be  avoided, 
steel  elbows  were  introduced  of  slightly  larger  diameter,  having  a 
riveted  bell  or  socket  to  connect  with  the  wooden  pipe,  the  space 
lietwccn  the  pipe  and  bell  being  partly  filled  with  oakum,  driven  in 
hard,  the  remainder  being  filled  with  clear  Portland  cement  as 
shown  in  Fig.  2. 

Fig.  3  gives  an  idea  of  the  arrangement  of  the  power  house,  from 
which  it  will  be  seen  that  it  is  composed  o(  three  apartments  extend- 
ing in  the  direction  of  its  length.  The  apartment  farthest  from  the 
mountain  side  contains  nothing  but  the  impulse  water  wheels  with 
I  heir  gate  valves,  regulator  hoods  and  housings,  and  the  receiver. 
The  center  of  the  building,  which  forms  the  main  portion,  contains 


FIG.  3^DI.\GR.\M  OF  POWER  HOUSE. 

the  generators,  exciters,  switchboards  and  water  wheel  governors, 
while  the  third  apartment,  constituting  the  transformer  house,  con- 
tains the  step-up  transformers,  high  tension  switching  devices, 
lightning  arresters  and  choke  coils,  and  from  this  room  the  line 
wires  are  carried  out  through  a  usual  form  of  opening.  A  gable 
roof  covers  the  whole  power  house,  and  in  the  center  apartment, 
where  the  roof  is  highest,  a  traveling  crane  of  sufficient  capacity  to 
handle  any  of  the  machinery,  is  installed.  All  walls  of  the  power 
house,  even  the  two  inner  ones  dividing  the  building  into  compart- 
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ments,  are  of  massive  concrete  work,  and  as  the  roof  is  of  corrugat- 
ed iron  supported  on  iron  trusses,  the  building  is  both  substantial 
and  thoroughly  fire  proof.  Each  water  wheel  shaft  carries  a  three- 
ton  fly  wheel  placed  next  to  the  wall,  as  may  be  seen  in  Fig.  4,  and 


coupling  of  this  type  in  that  it  uses  the  leather  edgewise  without 
cutting,  rather  than  wrapped  aroimd  flat  as  formerly.  All  of  the 
electrical  equipment  of  the  entire  plant  is  of  Wcstinghousc  manu- 
facture, and    in    the  Azusa  station  are  installed    four  generators. 


FIG.  4— ARRANGEMENT  OF  FLY-WHEELS,  RECEIVERS  AND  BUCKETS. 


each  set  consists  of  two  wheels,  each  supplied  from  an  individual 
nozzle,  and  controlled  by  an  independent  gate  valve.  The  water 
wheel  governors  were  guaranteed  to  prevent  a  variation  in  speed  of 
over  3  per  cent  with  load  fluctuations  of  25  per  cent. 

A  flexible  connection  between  each  water  wheel  and  generator  is 
obtained  by  means  of  two  discs  placed  close  together  in  parallel 


These  are  of  the  revolving  armature  type  with  overhanging  collect- 
or; their  output  is  in  two-phase  current  at  a  voltage  of  from  500  to 
550,  and  their  normal  speed  is  450  r.  p.  m.  They  are  erected  on  con- 
crete foundations,  capped  by  wooden  frames,  and  in  order  to  insure 
accuracy  of  alignment  and  to  make  slight  changes  more  easy,  a 
sheet  of  boiler  plate   H  in.  thick  was  placed  on  top  of  each  wooden 


FIG.  £-IXTERIUK   OF  LOS  AKGELES  SUB-STATION. 


planes  on  the  abutting  ends  of  the  generator  and  wheel  shafts. 
Each  of  these  discs  has  four  pins  projecting  and  a  pin  of  each  disc 
is  connected  to  the  corresponding  pin  of  the  opposite  disc  by  means 
of  oblong  links  of  leather.     This  is  an  improvement  over  the  old 


frame.  This  obviates  the  trouble  in  the  erection  of  direct-connected 
machines  from  cutting  into  the  wood  while  the  alignment  was  being 
perfected.  The  bearings  are  of  the  usual  self-oiling  type  with  large 
oil  reservoirs.    The  armatures  are  entirely  bar  wound  and  the  coils 
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arc  held  in  place  with  fiber  we(l(<es  sn  that  no  band  wires  are  re- 
quired. As  a  result  the  armatures  remain  perfectly  reliable  under 
most  trying  treatment.  The  exciters  arc  of  the  four-pole  type,  hav- 
ing a  capacity  of  ^Y,  k.  w.  each,  which  is  suflicient  for  two  gener- 
ators, and  delivering  125  volts  at  1,300  r.  p.  m.  All  of  the  station 
wiring  is  placed  in  subways  made  of  redwood  boards  and  painted 
with  P.  &  B.  paint  on  all  skies.  The  wiring  is  done  with  rubber 
covered  wire  on  porcelain  knobs,  and  all  work  is  open  for  inspec- 
tion and  changes  as  the  subways  are  covered  entirely  with  remov- 
able boards.  This  presents  no  difTicully,  as  the  cement  floor  of  the 
building  is  made  Mush  with  the  tops  of  these  boards  and  thus  the 
even  floor  is  not  interrupted.  The  paralleling  of  the  two-phase 
c(juipineiits  of  the  San  (labriel  transmission  is  a  process  that  is  as 
reliable  and  satisfactory  as  is  the  paralleling  of  two  direct  current 
generators,  desjiite  the  fact  that  water-driven  generators  are  syn- 
chronized with  a  steam-driven  one;  or  that  rotaries  or  the  railroad 
circuit  are  synchronized  with  each  other  or  with  either  one  or  any 
combination  ol  the  preceding.     All  station  transformers  used  by  the 


The  Los  Angeles  substation  is  a  one-story  brick  building  with 
steel  roof  trusses,  corrugated  iron  roofing  and  concrete  floors;  an 
interior  view  is  reproduced  in  Fig.  5.  The  transformers  arc  set  in 
jiairs  in  the  room  immediately  under  the  high  tension  room,  and 
each  pair  reduces  the  three-phase  line  current  at  15,000  volts  to  two- 
phase  current  of  the  voltage  ref|uircd  for  its  particular  service. 
Each  transformer  is  set  on  a  separate  wooden  base  and  the  floor  is 
arranged  with  sub-ways  so  that  all  of  the  low  tension  wiring  is  be- 
low the  floor.  The  sub-station  was  installed  so  as  to  enable  the 
operation  of  four  varieties  of  electric  service,  viz.:  (i)  a  single- 
phase  2,400-volt  lighting  system  for  residence  and  outlying  districts; 
(2)  a  2,400  volt  two-phase  power  service  for  synchronous  and  in- 
duction motors;  (3)  a  soo-volt  direct  current  power  service  for  di- 
rect current  motors,  elevators,  etc.,  and  (4;  a  220-volt  direct  current 
three-wire  service  lor  incandescent  and  constant  potential  arc  light- 
ing on  either  the  1 10  or  220-voll  system.  The  2,400-volt  single- 
phase  lighting  circuits  arc,  of  course,  merely  one  side  or  the  other 
of  ihe  two-phase  2,400-volt  power  system,  as  the  delivery  of  both 


FIG.  6-DI.\GRAM  OF  CIRCUITS. 


San  Gabriel  Electric  Company  arc  of  the  self-cooling,  or  oil-in- 
sulated, air-cooled  type,  and  except  that  difTercnt  numbers  of  leads 
are  taken  out  from  the  dilTcrcnt  styles  of  transformers  as  they  may 
be  adapted  for  rendering  various  characters  of  service. 

The  transmission  proper  is  on  the  Scott  system,  that  is,  two-phase 
generation,  three-phase  transmission,  and  two-phase  distribution. 
The  four  2S0-k.  w.  step-up  transformers  at  Azusa  are,  therefore, 
two-phase  three-phase  transformers,  and  step-down  transformers  at 
Los  Angeles  are  three-phase  two-phase  transformers,  but  the  last 
named  deliver  variable  electromotive  forces  as  required,  while  the 
former  are  wound  at  a  fixed  ratio,  approximately  taking  500  volts 
and  delivering  1(1.500  volts  to  line.  The  noteworthy  features  of  the 
line  are  that  it  is  in  two  three-phase  circuits,  each  consisting  of 
three  No.  5  hard  drawn  copper  wires,  supported  on  s'2-in.  Locke 
glass  insulators  which  are  mounted  on  locust  pins  boiled  in  paraffine 
and  then  driven  into  cross  arms  previously  painted  with  P.  &  B. 
paint.  Each  set  of  lines  is  spiralled — one-third  turn  at  7.>4  miles 
from  the  Azusa  end,  and  one-third  turn  at  7^4  miles  from  the  sub- 
station. The  two  lines  are  spiralled  in  opposite  directions.  The 
line  is  twenty-three  miles  in  length,  the  poles  are  round  and  placed 
about  125  ft.  apart.  The  six  wires  are  mounted  on  two  cross  arms, 
four  wires  being  on  the  lower  arm  and  two  on  the  upper,  the  three 
wires  of  each  circuit  being  placed  at  the  corners  of  an  equilateral 
triangle  having  30-in.  sides. 


incandescent  lighting  and  power  from  the  same  transformers  are 
not  attended  with  difficulty.  The  500-volt  power  service  was  made 
necessary  by  the  large  number  of  500-volt  direct-current  motors  in 
use  in  Los  Angeles  prior  to  the  installation  of  the  San  Gabriel  plant, 
and  the  220-volt  three-wire  system  was  preferred  by  the  San  Gabriel 
company's  engineers  to  a  low  tension  alternate  current  distribution 
because  direct  currents  enable  a  more  satisfactory  operation  of  con- 
stant potential  arc  lamps,  and,  above  all,  their  power  factor  is  at  all 
times  100  per  cent,  while  against  them  can  only  be  charged  the  fact 
that  the  efficiency  of  the  rotary  converter  is  slightly  lower  than  the 
elliciency  of  the  stationary  transformers.  The  500-volt  power  circuit 
is  taken  from  a  250-k.  w.  compound  wound  rotary  which  is  sup- 
plied with  two-phase  currents,  at  nominally  380  volts,  from  two  150- 
k.  w.  transformers.  Four  secondary  leads,  of  2yo.  400.  440  and  460 
volts  respectively,  are  brought  out  of  these  transformers  so  that  any 
necessary  voltage  may  be  obtained  on  the  direct. current  side  of  the 
rotary.  Direct  current  is  taken  ofT  by  12  sets  of  carbon  brushes, 
with  two  brushes  on  the  arm  of  each  set;  the  brush  holders  are  of 
the  swivel  type;  the  armatures  are  bar  wound:  the  cores  have  cool- 
ing air  ducts,  and  there  are  four  collector  rings  on  the  alternating 
current  end,  while  overhanging  as  an  extension  of  the  main  shaft  is 
a  lo-h.  p.  induction  starting  motor.  Starting  from  the  alternating 
current  end  is,  therefore,  a  process  of  driving  the  rotary  as  a  direct 
current  generator  by  the  starting  motor  and  thereby  exciting  the 
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fields,  which,  in  the  225-k.  w.  rotaries,  are  simply  shunt  wound. 
When  the  rotary  is  up  to  synchronism,  the  two-phase  current  may 
be  thrown  on  and  the  rotary  will  always  be  of  right  polarity.  This 
is  a  marked  advantage  over  rotaries  that  arc  sell-starting  from  the 
alternating-current  end.  While  the  San  Gabriel  rotaries  may  be 
started  from  either  side,  they  are  ordinarily  started  on  the  direct 
current  side,  that  is.  one  from  the  other  by  means  of  a  water  rheo- 
stat, in  lact,  a  start  can  be  made  from  the  direct  current  side  of  any 
rotary  with  much  less  fluctuation  than  from  the  alternating  current 
end,  since  the  starling  current  can  be  applied  very  slowly,  giving 
the  governors  at  the  power  station  ample  time  to  act. 

No  better  way  exists  of  conveying  an  understanding  of  the  differ- 
ent combinations  under  which  the  electrical  equipments  of  the  plant 
have  been  worked  during  the  trying  season  of  drought  just  passed 
than  by  recalling  the  fact  that  the  system  may  be  resolved  into  five 
distinct  portions,  viz:  (i)  The  Azusa  station;  (2)  the  Los  Angeles 
auxiliary  plant;  (3)  the  practically  unlimited  power  at  500  volts 
from  the  plant  of  the  Los  Angeles  Railway  Company;  (4)  the  500- 
volt  rotary,  and  (s)  the  250-volt  rotaries.  From  the  three  first 
named  sources  of  power,  the  four  different  characters  of  service, 
heretofore  enumerated  must  be  rendered.  Last  summer  the  .\zusa 
plant  was  capable  of  delivering  but  about  one-third  of  its  capacity 
to  the  line,  and  when, it  is  known  that  within  a  month  after  the 
plant  was  started  it  was  called  upon  to  carry  a  greater  load  than 
was  believed  it  would  be  possible  to  secure  within  six  months,  it 
will  be  seen  that  it  was  necessary  to  take  heroic  action  to  meet  the 
exigencies  thrown  upon  the  plant  by  reason  of  the  shortage  of  wa- 
ter and  the  unlookcd  for  increase  in  business.  The  auxiliary  plant 
was  therefore  installed  early  in  the  summer  in  the  belief  that  it 
would  carry  the  2,400-volt  service,  and  that  the  Azusa  plant  could, 
with  the  assistance  that  it  would  receive  from  the  auxiliary  plant, 
carry  the  direct  current  lighting  and  power  loads.  It  soon  tran- 
spired, however,  that  these  two  plants  were  unable  to  carry  the  load, 
being  short  250  k.  w.,  practically  all  of  which  would  have  to  be  de- 
livered to  the  three-wire  mains  at  220  volts.  The  only  available 
source  of  power  from  which  this  250  k.  w.  or  more  of  energy  could 
be  drawn  was  from  the  Los  Angeles  railway  plant  and  the  rein- 
forcing of  the  transmission  line  thereby  through  the  operation  of 
the  soo-volt  rotary  from  the  direct  current  side.  At  all 
times  the  four  classes  of  service  have  been  delivered  without  inter- 
ruption: First  is  the  ordinary  combination  of  running  the  entire 
plant  from  Azusa,  in  which  the  generators,  as  well  as  the  250-voIt 
rotaries  were  run  either  singly  or  in  multiple;  second  was  the  run- 
ning of  the  entire  system  from  the  steam  plant;  third,  the  run- 
ning of  the  entire  system  from  the  railway  plant  through  the  500- 
Volt  rotary;  fourth,  the  operation  of  any  or  all  of  these  sources  of 
power  either  singly  or  in  multiple;  fifth,  the  running  of  the  225-k. 
w.  rotaries  in  multiple  from  the  alternating  current  side,  and  in 
series  on  direct  current  sides,  in  which  event  one  rotary  delivers 
220-volt  service,  and  the  two  being  in  series  operate  the  500-volt 
power  circuit;  and  sixth,  the  operation  of  the  two  225-k.  w.  rotaries 
in  scries  from  the  railway  plant,  one  rotary  operating  one-half  the 
three-wire  system  direct  at  220  volts,  and  the  other  rotary  operating 
at  220  volts  in  series  with  the  other  half  of  the  three-wire  load. 
These  combinations  can  be  effected  by  an  arrangement  of  circuits 
as  shown  in  Fig.  6. 

It  is  evident  that  the  plant  is  so  arranged  that  it  can  be  operated 
under  several  advantageous  conditions;  for  instance,  the  first  advan- 
tage was  gained  from  the  500-volt  rotary.  The  electrical  end  of  the 
transmission  plant  was  ready  for  operation  before  the  water  could 
be  turned  in  and  each  day  that  could  be  saved  on  the  installation 
was  considered  a  great  advantage.  The  railroad  current  at  500 
volts  was,  therefore,  run  into  the  substation  and  the  500-volt  rotary 
was  used  as  a  direct  current  alternating  current  rotary,  giving  alter- 
nating current  which  was  used  for  getting  the  whole  plant  in  opera- 
tion. The  other  rotaries  were  started  with  this  current;  all  the 
transformers  were  dried  out  and  properly  filled,  etc.;  all  of  the  bear- 
ings were  tested  and  put  in  proper  condition  for  operation;  all  elec- 
trical connections  completed,  synchronizers  adjusted  and  instru- 
ments tested,  and  everything  was  ready  for  operation,  both  at  the 
substation  and  at  the  generation  station,  before  the  water  was 
turned  on.    This  saved  about  one  week's  time  in  starting  the  plant. 

The  conditions  under  which  the  plant  is  now  operating  are  equal- 
ly interesting.  The  entire  day  load  is  carried  by  the  Azusa  and  aux- 
iliary plants  working  in  parallel;   the   San   Gabriel   Company   has 


taken  over  the  soo-volt  power  or  commercial  motor  load  of  the 
Los  Angeles  Railway  Company,  on  which  is  a  direct  current  motor 
drivmg  two  Edison  generators  feeding  into  the  underground  mains 
of  the  Los  .\ngeles  Edison  Company;  during  the  peak  of  the  load 
the  500-volt  rotary  takes  current  from  the  railway  plant,  stepping 
it  up  to  15,000  volts,  at  which  electromotive  force  it  is  thrown  in 
parallel  with  the  Azusa  and  auxiliary  plants,  and,  finally,  the  main 
generators  of  the  Los  Angeles  Edison  system  are  driven  by  steam 
and  work  in  parallel  with  the  motor-driven  generators  just  referred 
to.  During  the  peak  of  the  load,  therefore,  five  different  stations 
are  electrically  tied  together  for  the  delivery  of  incandescent  ser- 
vice, viz.:  the  Azusa  water  power  plant,  the  auxiliary  steam  plant, 
the  San  Gabriel  substation,  the  Los  Angeles  railway  plant, 
and  the  Los  Angeles  Edison  station.  In  other  words,  four  stations, 
which  are  entirely  dissimilar  in  that  they  deliver  15,000-volt  three- 
phase  current,  2,400-volt  two-phase  current,  500-volt  direct-current, 
and  220-volt  direct-current  respectively,  are  all  coupled  together  in 
parallel  for  the  operation  of  two  entirely  different  and  independent 
systems  of  three-wire  direct-current  distribution. 

All  of  the  electrical  equipment  of  the  entire  plant  from  the  power 
house  to  the  lighting  and  power  services,  was  built  and  installed  by 
the  Westinghouse  Electric  &  Manufacturing  Company,  with  one  or 
two  minor  exceptions,  notably  in  the  use  of  Weston  instruments 
The  copper  for  the  transmission  lines  was  furnished  by  the  Wash- 
burn &  Moen  Manufacturing  Company,  that  for  the  underground 
distribution  by  the  John  A.  Roebling's  Sons  Company.  Locke 
triple  petticoat  glass  insulators  are  used  throughout.  The  Paraffine 
Paint  Company  supplied  the  P.  &  B.  paint  used  on  the  cross  arms 
and  in  the  underground  work. 


PURCHASE,  INSPECTION  AND   DISTRIBUTION 

OF  STREET  RAILWAY  MATERIAL  AND 

SUPPLIES. 


BY  H.  W.  UROOKS. 


Review  of  a  paper  and  discussion   presented    at  the  meeting  of  llie  New  York 
Railroad  Club,  October  20, 1808,  with  application  to  street  railway  practice. 

When  we  stop  to  consider  the  enormous  monetary  value,  to- 
gether with  the  cost  of  purchasing,  storing  and  distributing  at- 
tached thereto,  of  material  and  supplies  annually  consumed  by  the 
railways  of  this  country,  we  recognize  the  importance  of  giving  this 
department  of  railroading  very  careful  study,  in  order  to  effect 
economy  in  this  enormous  expenditure  of  money.  Street  railway 
managers  are  constantly  striving  to  find  some  new  way  to  reduce 
operating  expenses,  and  so  earn  dividends  for  their  roads  or  keep 
the  deficit  from  piling  up.  They  have  tried  some  means  and  found 
them  impracticable;  they  have  tried  others  and  found  them  success- 
ful. By  giving  careful,  detailed  study  to  the  purchase  and  handling 
of  supplies,  and  by  putting  the  results  of  this  study  into  practical 
operation,  I  believe  every  street  railway  manager  can  find  another 
effective  means  of  reducing  operating  expenses.  Experience  has 
taught  superintendents,  master  mechanics  and  roadmasters  to  be 
economical  in  the  use  of  material;  but  of  what  avail  is  this  economy 
if  the  purchasing  agent  is  extravagant  in  the  price  paid  and  method 
of  purchasing?  Buying  is  a  difficult  art.  In  business  circles  the 
failure  of  one  concern  and  the  success  of  another  may  often  be 
traced  to  the  buying,  and  in  railroading  the  influence  of  a  good  buy- 
er is  felt  in  the  prosperity  of  the  company,  although  his  skill  is  sel- 
dom fully  appreciated. 

What  are  the  essentials  of  good  buying?  To  know  exactly  what  is 
wanted,  i.  e.,  the  best  article  for  the  purpose,  where  to  go  to  get  it, 
and  what  price  to  pay  are  the  principal  points  oF  good  buying.  No 
one  knows  all  the  points  better  than  the  manager,  and  conse- 
quently he  should  do  the  buying  if  his  time  will  permit.  If  not,  then 
it  should  be  done  directly  under  his  supervision.  On  some  roads 
this  department  is  in  charge  of  the  secretary  or  other  official,  in 
connection  with  his  other  duties.  Whoever  does  the  buying  should 
have  a  rare  combination  of  qualities.  He  should  be  an  able,  honor- 
able, broad-minded  business  man,  possessed  of  sound  judgment, 
and  at  the  same  time  keen,  shrewd,  alert  and  energetic.  He  should 
be  a  man  above  suspicion,  with  no  other  business,  especially  with 
no  pecuniary  interest  in  railway  supplies.  He  should  have  the  abil- 
ity to  secure  good  prices  for  his  road. 

Quoting  from   Mr.   Hodge's  remarks;   "The   purchasing  agent 
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sliniilil  Ih'  soriK-thing  mure  iImii  .1  mere  price  clerk  and  mcdiuin  of 
CDiinmMULijlioii  Ix-twccn  llic  cliief  eiiKiiiccr  *  *  *  and  Uic 
dealer  or  manufacturer;  he  sliould,  before  he  is  competent  to  hold 
this  responsible  position,  become  familiar  with  the  dilTerent  classes 
of  supplies  used  in  all  departments,  the  service  required  of  them  and 
the  peculiar  uses  to  which  they  are  to  be  put.  He  should  further- 
more post  himself  as  to  the  dilTerent  kinds  and  qualities  of  railroad 
supplies  on  the  market,  with  which  object  some  study  of  the  pro- 
cess of  manufacture  at  the  mills  and  factories  is  of  great  advantage, 
so  that  he  may  select  his  supplies  with  some  judgment,  and  not 
make  the  selection  depend  solely  on  price — frequently  a  very  ex- 
pensive practice  in  the  long  run." 

Also  if  the  buyer  would  visit  the  shops  and  other  places  where 
material  is  used,  so  as  to  familiarize  himself  with  the  use  and  hand- 
ling of  material,  he  would  learn  why  it  is  often  more  economical  to 
pay  a  higher  price  for  an  article  than,  to  buy  a  cheaper  substitute. 
Buying  requires  close  watchfulness,  and  a  careless,  easy-going  and 
indifferent  man  will  never  make  a  successful  buyer.  If  a  special 
purchasing  agent  is  employed,  the  proper  importance  and  salary 
should  be  attached  to  his  position;  and  where  the  size  of  the  road 
will  warrant,  it  is  recommended  that  a  competent  man,  who  shall 
devote  his  entire  attention  to  buying,  be  employed.  It  is  well  to  re- 
member that  a  good  buyer  is  worth  a  good  salary,  and  a  "  cheap  " 
man  may  be  a  most  expensive  one  in  the  end.  Whoever  does  the 
buying,  whether  the  secretary,  purchasing  agent  or  employe,  should 
be  in  close  touch  with  all  departments  of  the  road,  and  should  free- 
ly consult  with  the  various  officials. 

Just  how  far  the  buyer's  jurisdiction  shall  extend  rests  with  each 
individual  road.  On  some  he  is  a  mere  order  clerk,  while  on  others 
he  has  considerable  latitude,  even  dictating  just  what  material  his 
fellow  ofticials  shall  use;  but  the  latter  is  manifestly  unjust  to  the 
other  oflicials.  As  Mr.  Hodges  states,  "  The  purchasing  agent  has 
no  right  to  force  a  fellow  oflicial  to  use  material  which  that  ofTicial 
believes  will  not  give  satisfactory  results  in  service,  and  as  a  matter 
of  policy  should  not  desire  to  do  so,  as  he  thereby  relieves  that  ofli- 
cial from  all  responsibility  in  case  of  any  failure  of  the  material  to 
serve  the  purpose  for  which  it  was  wanted;  or  in  case  of  any  acci- 
dents which  can  be  traced  to  its  use,  the  responsibility  in  these  in- 
stances can  very  properly  be  placed  on  the  buyer."  It  cannot  be  too 
emphatically  stated  that  railway  companies  should  first  of  all  know 
distinctly  and  fully  precisely  what  they  need.  Intelligent,  experi- 
enced and  well-trained  railway  men  should  know  the  best  article  for 
the  purpose,  and  the  authority  to  make  requisitions  on  the  buyer 
and  storekeeper  should  only  be  given  to  such. 

What  (juality  shall  be  purchased?  The  rule  to  follow  is  to  buy 
the  right  thing  for  the  right  place,  or  in  other  words,  to  make  ser- 
vice, rather  than  price,  the  basis  of  selection.  I  think  all  managers 
are  agreed  on  the  ultimate  economy  of  using  only  the  best  quality 
of  material  lor  its  particular  use.  It  is  a  very  short-sighted  policy 
to  buy  only  the  lowest  priced  goods,  thinking  thereby  to  reduce  the 
cost  of  operating;  and  at  the  same  time  it  is  equally  poor  policy  to 
buy  material  of  too  expensive  quality,  as  to  buy  cheap  material  of 
inferior  quality. 

"  A  marked  saving  due  to  the  longer  service  obtained  from  high- 
priced  goods  than  cheap  ones,  is  also  readily  shown  in  the  case  of 
supplies,  such  as  shovels,  scoops,  lainp  chimneys,  lantern  frames 
and  globes,  galvanized  iron  pails  and  cans,  brooms,  brushes  and 
car  washers  made  of  genuine  bristles  instead  of  horse  hair,  etc.  In 
these  cases,  as  in  others,  I  have  satisfied  myself  that  it  is  an  econ- 
omy to  pay  the  difference  in  price  in  view  of  the  longer  life  and  bet- 
ter service  obtained."  Especially  important  is  it  to  purchase  only 
the  best  quality  of  electrical  equipment  of  cars,  which  forms  quite 
an  item  of  the  expense  for  maintenance,  as  nothing  but  the  best 
grade  can  stand  the  very  severe  strain  to  which  it  is  subjected. 
Dangerous  material  should  never  be  bought.  Its  failure  might  re- 
sult in  loss  of  life  or  property,  with  consequent  legal  complications 
and  heavy  damages.  Its  final  cost  may  be  many  hundred  times  the 
cost  of  safe  material. 

"The  use  of  cheap  shoddy  so-called  (wool  waste),  which  has  no 
elasticity  and  settles  down  in  the  box  and  fails  to  feed  the  oil  up  to 
the  journal,  causes  hot  boxes,  and  is  soon  thrown  out  by  the  in- 
spector, whereas  an  elastic,  long-fiber  wove  will  far  outlast  the  other 
and  keep  the  bearings  well  lubricated.  It  frequently  happens  that 
the  cost  of  making  renewals  is  so  much  greater  than  that  of  the 
material  used,  that  it  is  economy  to  pay  twice  as  much  for  material 


whicli  will  last  twice  as  long,"  and  as  an  instance,  the  economy  of 
long-lived  ties  may  be  cited. 

Now  the  scrap  pile  is  an  interesting  thing  and  well  worth  watch- 
ing, if  you  will  only  take  the  time  to  look  into  it,  it  will  tell  you  a 
great  deal.  As  Mr.  I-'orney  has  well  said:  "  There  is  one  other  mat- 
ter that  may  be  mentioned,  which  is  the  failures  thai  occur  on  rail- 
roads. 1  think  in  an  investigation  of  the  sort  of  material  that  ought 
lo  be  used,  a  great  deal  can  be  learned  from  the  failures.  One  of 
the  most  instructive  things  to  me,  in  traveling  about  the  country 
among  the  railroads,  has  been  to  examine  scrap  heaps.  I  never 
have  failed  to  be  interested  in  them.  They  usually  contain  all  sorts 
of  material  that  has  failed.  You  may  take  brass  journal  bearings. 
Suppose  you  get  such  bearings  that  do  very  bad  service.  As  a  usual 
thing  they  are  dumped  into  the  scrap-heap  and  melted  up  and 
buried  perhaps.  It  seems  to  me  it  would  be  very  instructive  if  you 
would  take  the  bad  metal  and  have  that  analyzed,  and  find  out  what 
is  in  it,  and  what  the  reason  was  that  caused  the  failure  of  the  bcar- 
mg  metal.  It  would  be  sure  to  shed  some  light  on  what  the  qualities 
are,  or  what  a  good  bearing  metal  ought  to  have." 

One  of  the  most  important  questions  that  confront  the  buyer  is 
that  of  price.  Prices  arc  often  hard  to  determine.  In  New  York 
city,  for  instance,  you  can  buy  goods  for  almost  any  price  you  are 
willing  to  pay.  The  buyer  must  keep  himself  constantly  posted  on 
the  latest  market  prices  and  secure  gOod  prices  for  his  road.  By 
calling  for  competitive  bids  for  definite  qualities  of  articles,  the  low- 
est market  price  for  material  of  any  kind  can  be  secured.  The  buy- 
er should  never  pay  "  fancy  prices  "  and  should  beware  of  excep- 
tionally low  priced  goods,  for  exceptional  cheapness  often  means 
adulterated  or  defective  goods.  If  a  purchasing  agent  thinks  that 
by  buying  cheap  supplies  he  is  making  a  good  showing,  he  is  great- 
ly mistaken,  for  while  he  may  make  a  good  showing  temporarily, 
the  ultimate  showing  will  be  very  much  against  him.  A  favorable 
showing  must  be  based  ultimately  on  the  actual  service  you  get  out 
of  the  goods. 

The  (juestion  of  quantity,  which  is  a  serious  one,  was  not  touched 
upon  in  the  paper  presented  to  the  club.  The  aim  of  all  skillful  buy- 
ers is  to  carry  in  stock  only  so  much  as  is  absolutely  necessary  to 
avoid  delays  in  filling  requisitions.  Money  locked  up  in  idle  mater- 
ial and  supplies  adds  to  the  interest  cost  and  cost  of  storing,  and 
may  be  quite  embarrassing  to  a  road  in  financial  straits.  The  great- 
er portion  of  supplies  should  be  bought  at  monthly  intervals,  but 
such  staples  as  coal  may  be  provided  for  in  advance  by  contract.  It 
is  decidedly  advantageous  for  the  company  to  enter  into  contract 
with  responsible  houses  for  the  delivery,  at  fixed  prices,  of  certain 
things,  in  order  to  secure  the  lowest  market  prices  and  insure  cer- 
tain delivery. 

"  As  I  understand  it,"  said  Mr.  Hodges,  "  the  object  of  making  a 
contract  is  to  efiect  a  saving,  and  in  many  cases  a  purchasing  agent, 
by  agreeing  to  purchase  of  a  certain  firm  all  of  a  certain  class  of 
material  the  road  uses  in  12  months,  is  able  to  get  a  better  rate  than 
he  could  by  buying  of  different  concerns  at  different  times  during 
that  period.  In  other  words,  a  manufacturer  may  feel  that  he  can 
afford  to  agree  to  furnish  that  material  at  a  lower  price,  if  he  knows 
that  he  can  count  on  a  certain  amount  being  purchased  during  that 
time,  than  if  he  has  to  compete  every  few  weeks  with  others  for  it, 
and  that  can  be  the  only  excuse  for  making  a  contract.  Of  course 
there  is  a  certain  risk  attached  to  it,  a  risk  on  both  sides.  The  deal- 
er takes  a  risk,  because  the  raw  material  which  he  uses  in  his  fac- 
tory, or  the  cost  of  labor,  may  go  up  during  the  year,  and  the  pur- 
chasing agent  runs  the  risk  of  having  the  price  fall  during  the  year. 
To  a  certain  extent  he  is  speculating  on  the  rise  and  fall  of  prices 
during  the  coming  twelve  months.  He  simply  takes  his  chances. 
So  far  as  he  can  see  he  can  at  that  particular  time  make  a  better  ar- 
rangement as  to  price  than  if  he  buys  for  a  few  weeks'  supply.  So 
I  think  it  is  no  reflection  on  the  purchasing  agent's  judgment  if 
during  those  12  months  prices  may  fluctuate  so  that  he  could  possi- 
bly have  bought  elsewhere  at  a  lower  price.  It  does  not  seem  to  me 
that  this  contract  principle  would  apply  to  ever>'  class  of  supplies, 
but  in  certain  lines  I  think  it  a  very  good  principle  to  follow,  and  I 
have  followed  it  in  a  number  of  cases." 

"  There  can  be  little  doubt  that  the  contract  system  tends  to  se 
cure  beneficial  results  in  several  ways,"  said  another  speaker.  "  The 
field  is  perfectly  free  and  fair  at  a  good  letting,  the  material  goes  to 
the  lowest  bidder,  and  the  contracts  being  let,  the  case  is  closed  for 
a  year  and  the  defeated  bidders  have  to  hustle  around  to  see  how 
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they  can  beat  the  ruling  prices  at  the  next  year's  letting,  while  the 
railway  has  only  to  determine  by  inspection  that  it  gets  the  material 
contracted  for.  One  of  the  blessings  of  the  contract  system  is  that 
it  lengthens  the  life  of  the  purchasing  agent,  because  when  the  con- 
tracts are  let  there  is  nothing  in  this  line  to  do  but  to  inspect  the 
material;  while  if  no  contracts  are  let  there  are  continual  offers  of 
'  better '  material  at  much  reduced  prices  during  the  whole  year, 
and  time  which  can  be  much  better  employed  is  spent  in  listening  to 
the  efforts  of  one  set  of  men  to  undersell  another  set." 

It  is  not  good  policy  in  the  long  run  to  purchase  at  one  time 
large  quantities  of  material  ahead  on  some  prospective  rise  in  price, 
or  in  other  words,  to  speculate  in  material.  Railroad  companies  are 
not  speculators,  and  if  the  buyer  wants  to  speculate  he  had  better  go 
clown  on  Wall  street  on  his  personal  account.  Then  again  large 
supplies  result  in  the  accumulation  of  articles  that  become  "  out  of 
date  "  or  shop-worn,  and  thus  a  dead  loss  to  the  company.  Stand- 
ardizing equipment  and  interchangeability  of  parts  result  in  great 
saving  in  amount  of  stock  necessary.  Annually  a  large  sum  of 
money  is  squandered  in  the  purchase  of  repair  parts  and  supplies  for 
electric  railways,  owing  largely  to  the  want  of  standards  in  their 
electrical  apparatus.  The  distance  of  the  railway  from  the  market 
will  also  affect  the  amount  of  stock  it  is  necessary  to  carry,  those 
roads  which  are  further  away  being  obliged  to  carry  a  larger  sup- 
ply, bought  at  less  frequent  intervals  and  in  larger  amounts. 

From  whom  shall  we  buy?  Sometimes  we  are  compelled,  as  a 
matter  of  policy,  to  buy  from  prominent  stockholders  or  local  poli- 
ticians, and  on  steam  roads,  also  from  large  shippers  and  industries 
located  along  the  line,  to  foster  their  growth.  In  such  cases  higher 
prices  may  be  paid  than  in  the  open  market,  but  are  more  than  off- 
set by  the  indirect  gain.  But  as  a  rule  purchases  are  made  in  the 
open  market,  and  a  house  furnishing  a  definite  quality  at  the  lowest 
price  and  giving  prompt  service  should  be  selected.  "  The  system 
of  buying  only  of  firms  of  long  established  reputation,  because  they 
can  be  trusted  in  the  opinion  of  the  buyer,  does  serious  injustice  to 
younger  houses,  equally  honest  and  often  turning  out  goods  of 
equal  quality.  The  purchasing  agent  should  invite  all  respectable 
houses  to  compete  for  his  business  on  a  fair  and  impartial  basis." 

Of  late  there  has  been  considerable  discussion  among  railroad 
men  as  to  the  advisability  of  buying  on  specifications.  While  it  is 
true  they  are  scientific,  the  collection  of  the  experience  of  other 
men  and  bringing  it  together  for  use  in  your  own  purchases,  are 
of  great  value  to  railway  systems  making  large  purchases,  at  the 
same  time  they  are  not  adapted  to  the  average  street  railway,  with 
the  exception,  perhaps,  of  machinery,  rails  and  certain  other  con- 
struction material.  Practical  specifications  are  hard  to  get  up,  they 
are  the  work  of  experts,  require  too  much  expensive  "  red  tape  " 
for  a  small  road,  and  demand  minute  tests  of  the  material  bought 
under  them.  Many  a  buyer  has  been  tangled  up  in  his  own  specifi- 
cations. Buying  from  reliable  houses,  with  the  usual  examination 
of  articles  bought  by  a  competent  man,  has  been  found  far  more 
satisfactory. 

How  far  shall  railways  carry  on  the  business  of  manufacturing 
the  supplies  they  consume?  Although  this  practice  has  been  suc- 
cessful in  certain  instances,  as  a  rule  it  is  not  recommended,  espe- 
cially with  the  smaller  roads.  On  this  subject  a  man  of  ample  ex- 
perience remarked:  "  In  going  about  the  country  and  looking  into 
railroad  matters,  the  fact  has  been  impressed  upon  my  mind  that 
the  business  of  railroads  is  that  of  carrying  freight  and  passengers, 
and  although  there  are  a  great  many  very  able  railroad  people  who 
differ  from  me  in  this,  it  has  always  seemed  to  me  that  it  was  not 
desirable  for  railroad  companies  to  go  into  the  manufacturing  busi- 
ness, and  that  if  they  confined  their  attention  exclusively  to  the  bus- 
iness for  which  they  were  chartered,  which  is  the  carrying  of  traflic, 
they  would  find  that  they  had  as  much  to  do  as  it  was  possible  for 
them  to  give  attention  to." 

The  proper  inspection  of  material  which  has  been  bought  is  a 
thing  that  is  often  carelessly  neglected.  Too  often  material  is  or- 
dered and  that  is  the  end  of  it;  the  buyer  hears  no  more  of  it  unless 
some  one  makes  a  kick.  Many  dealers  knowing  this,  send  an  in- 
ferior quality,  knowing  it  will  be  promptly  accepted.  Close  inspec- 
tion secures  good  quality,  therefore  an  economical  system  of  rigid 
inspection  should  be  established,  and  whatever  falls  below  the  line 
should  be  promptly  rejected.  If  dealers  know  to  what  close  in 
spection  their  goods  will  be  subjected  by  you,  they  will  be  very 
careful  to  send  only  first-class  material. 


Many  of  the  larger  steam  roads  have  a  testing  department  or  a 
corps  of  mechanical  engineers,  chemists  and  inspectors  attached  to 
either  the  supply  or  motive  power  departments,  and  a  thorough 
system  of  tests  and  inspection,  but  such  a  system 
is  manifestly  impossible  for  the  average  street  railway,  ow- 
ing to  its  costliness.  This  work  may  be  simplified  to  a  great  extent 
by  being  attended  to  by  the  heads  of  departments  or  by  a  competent 
man  acting  as  buyer  and  inspector  under  the  direction  of  the  man- 
ager. It  is  always  good  policy  for  the  buyer  to  also  inspect  his 
purchases,  if  his  time  will  permit.  The  inspector  should  be  a  man 
of  honesty  and  ability,  one  intimately  acquainted  with  the  quality 
of  street  railway  supplies.  In  order  to  prevent  the  acceptance  of  in- 
ferior goods  for  those  of  better  quality,  and  other  frauds,  the  in- 
spector must  be  a  man  of  established  character,  experience,  and  not 
susceptible  to  flattery,  favors  or  bribery.  He  should  be  a  pains- 
taking man,  one  that  will  inspect  in  detail,  and  not  a  sample  from  a 
car  load.  In  every  case  the  inspection  should  be  fair  and  intelligen' 
Never  try  to  cheat  the  dealer  and  never  let  him  cheat  you.  Rails 
should  be  inspected  at  the  mills  before  shipment,  and  if  you  are 
having  cars  built  by  the  contract  shop,  you  should  have  your  man 
there  to  look  after  the  work.  Ties  and  lumber  should  be  carefully 
inspected  before  going  into  the  work  or  shop.  But  there  are  some 
supplies,  such  as  paint  and  varnish,  that  seem  incapable  of  immedi- 
ate test,  requiring  months  of  service  before  the  quality  can  be  ascer- 
tained. Such  articles  can  be  purchased  most  safely  from  reliable 
houses,  who  have  furnished  you  good  articles  in  the  past. 

In  the  proper  storage  of  material  will  be  found  another  source  of 
economy:  Did  you  ever  consider  what  money  you  lost  by  fire,  4^- 
terioration  and  other  results  of  improper  storage?  By  a  little  fore- 
thought in  properly  locating  the  storehouse  or  storeroom  near  the 
principal  shops,  and  in  such  a  manner  as  to  facilitate  the  easy  hand- 
ling of  material,  much  time  and  money  may  be  saved.  By  centraliz- 
ing material  at  the  most  convenient  point  the  following  advantages 
may  be  obtained:  Greater  economy  in  storing  and  handling,  neces- 
sitating fewer  watchmen;  better  security  from  theft  and  destruction; 
greater  ease  in  inventorying,  and  in  being  directly  under  the  eye  of 
the  buyer,  affording  him  a  better  knowledge  of  the  condition  and 
quantity  of  the  supply  on  hand.  The  storehouse  should  be,  if  pos- 
sible, a  one-story  building,  substantially  built,  with  ample  fire  pro- 
tection. It  should  be  equipped  with  appliances  for  handling  heavy 
articles,  as  an  elevator,  overhead  track  and  tackle,  warehouse  truck, 
etc.  The  storeroom  should  be  light,  dry,  airy,  clean  and  commodi- 
ous. Every  article  should  have  a  place,  so  that  its  location  may  be 
readily  known,  thus  saving  time  and  labor.  Heavy  articles,  such  as 
brake  shoes,  oil  barrels,  kegs  or  spikes,  etc.,  bulky  articles  as  bales 
of  waste,  oakum,  bundles  of  brooms,  etc.,  and  articles  most  fre- 
quently used,  should  be  located  nearest  the  door.  Such  things  as 
small  hardware,  stationery,  and  articles  seldom  used  should  be  lo- 
cated farthest  off.  Racks  should  be  built  for  bar  and  sheet  iron. 
The  various  articles  should  be  so  arranged  on  the  shelves  and  else- 
where  that  they  may  be  readily  seen. 

In  locating  the  power-house  of  a  new  road  the  engineer  will,  of 
course,  make  arrangement  for  the  most  economical  handling. of  fuel, 
according  to  the  particular  conditions  of  the  road  in  question,  and 
therefore  it  will  be  impossible  to  state  in  a  general  way  the  most 
economical  way  to  store  and  distribute  coal,  which  forms  a  large 
part  of  the  material  used  by  an  electric  road. 

In  distributing  material  the  idea  is  to  handle  it  as  few  times  and 
with  as  little  cost  as  possible.  On  most  of  the  medium  sized  roads 
the  storehouse,  power  station,  car  barn  and  repair  shops  are  locat- 
ed at  one  point,  perhaps  in  one  building,  and  therefore  there  is  little 
expense  attached  to  the  distribution  of  material.  But' owing  to  con- 
solidation of  roads  some  systems  find  themselves  with  several  power 
stations,  car  barns,  storage  yards,  a  machine  shop  and  a  car  shop 
in  different  parts  of  the  city.  In  such  cases  material  can  be  distrib- 
uted much  cheaper  by  use  of  a  freight  car,  with  motor  equipment, 
than  by  trucking.  One  large  system,  which  I  have  in  mind,  is  com- 
posed of  cable,  electric  and  horse  lines,  and  buys  its  goods  delivera- 
ble at  dealers'  warehouses,  therefore  it  finds  it  more  economical  to 
carry  on  a  trucking  business,  employing  a  number  of  trucks  and 
delivery  wagons. 

Every  manager  realizes  the  importance  of  proper  accounting,  I 
hope,  and  unless  material  and  supplies  are  properly  accounted  for. 
there  will  be  a  lot  of  operating  accounts  that  are  worse  than  useless, 
for  they  are  misleading.     The  limits  of  this  article  will  not  permit 
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me  to  enter  into  detail  on  this  subject,  and  1  only  wish  to  call  the 
attention  of  managers  to  this  subject,  for  the  material  accounting 
ofTers  a  great  opportunity  for  intentional  or  unintentional  errors  in 
the  construction  and  operating  accounts. 

In  conclusion,  I  wish  to  emphasize  the  economy  whicli  may  be 
effected  l)y  wise  and  judicious  buying,  storage  and  dislribulion  of 
street  railway  material  and  supplies,  and  that  the  purchasing  agent 
as  well  as  the  superintendent  may  be  largely  inslrumrntal  in  earn- 
ing dividends  for  the  stockholders. 

CABLE  RAILWAYS  OF  EDINBURGH. 


It  has  been  a  matter  of  surprise  to  street  railway  men  to  learn 
that  in  Kdinburgh,  Scotland,  an  extensive  system  of  cable  railways 
is  being  constructed  and  is  now  nearmg  completion.  In  this  coun- 
try the  cable  is  being  gradually  and  surely  superseded  by  the  elec- 
tric cars.  Even  on  trunk  lines  and  routes  of  long  and  heavy 
grades  the  trolley  car  has  proved  its  superiority. 

In  a  paper  on  the  "  Conversion  o(  Edinburgh,  Leith  and  Porto- 
bello  Horse  Tramways'  Systems  into  Cable  Traction,"  W.  N. 
Colam,  consulting  engineer,  explains  the  reasons  which  influenced 
the  adoption  of  cable  traction  for  the  most  extensive  system  of 
tramways  in  the  United  Kingdom.  It  may  be  added  that  Mr. 
Colam  has  had  wide  experience  in  street  railway  affairs,  having  re- 
ceived his  early  training  in  that  line  in  the  United  States.  The  il- 
lustrations are  from  the  "  Railway  World  "  and  the  following  ex- 
tracts from  the  paper  read  before  the  Incorporated  Association  of 
Municipal  and  County  Engineers. 

In  1890  the  cable  system  in  Edinburgh  was  in  its  infancy,  as  the 
second  line  built  had  only  been  opened  to  the  public  in  February 
of  that  year,  and  the  first  line  in  January,  1888.  The  information 
available  at  that  time  as  to  the  operating  costs  was  not  reliable,  be- 
cause the  lines  had  not  been  at  work  long  enough  to  ascertain  how 
far  the  working  costs  would  be  increased  after  the  lines  and  ma- 
chinery had  been  in  use  for  some  years.  This  can  now  be  given 
without  any  dubiety  from  the  regular  balance  sheets  for  the  last  ten 
and  a  half  years  up  to  the  date  when  the  corporation  of  Edinburgh 
bought  the  lines  at  a  price  which  yielded  a  profit  over  the  original 
cost  of  construction  of  about  30  per  cent. 

The  conditions  under  which  these  lines  have  been  compelled  to 
operate  cannot  be  considered  conducive  to  the  best  financial  re- 
sults for  either  receipts  or  expenditure,  for  the  following  reasons: 
(l)  The  maximum  speed  was  limited  to  six  miles  per  hour  when 
the  system  was  inaugurated,  mainly  because  it  was  something  new, 
and  has  not  since  been  raised  because  in  the  hilly  district  perhaps 
slow  speed  is  not  so  noticeable.  (2)  No  Sunday  traffic  on  tram- 
ways has  been  permitted.  (3)  The  routes  are  most  exceptionally 
hilly.  (4)  The  ends  of  the  routes  are  not  built  over  and  lead  no- 
where in  particular,  (s)  The  engines  are  high-pressure,  non-con- 
densing, working  at  low  pressure  of  steam.  (6)  There  are  no  econ- 
omizers for  utilizing  the  gases  nor  feed  water  heaters.  (7)  The 
whole  managerial  department  was  in  London  which  necessitated 
heavy  traveling  expenses. 

Notwithstanding  the  unfair  limitation  in  speed  and  other  draw- 
backs, the  results  have  been  eminently  satisfactory,  as  will  be  seen 
from  the  following  statement  (Table  No.  i)  made  from  a  compar- 
ison of  results  in  1890  with  the  last  year  of  the  company's  working 
in  1896. 

TABLE  I. 


Ye.ir. 

Motive  Power. 

Maintenance. 

Total. 

Car-Miles. 

Passengers. 

1890 
18% 

$6,395 
5,9+0 

511,095 
13,550 

$17,490 
19,450 

222,822 
376,725 

2.582,620 
3,715,989 

Increase 
Per  cent 

22.12 

11.23 

69.06 

43.88 

Decrease 
Per  cent 

7.74 

The  reduction  in  cost  of  motive  power  has  been  due  to  improve- 
ments and  a  slight  reduction  in  the  price  of  coal,  and  the  reason 
for  no  increase  is  that  the  loads  up  and  down  balanced  on  an  aver- 
age. These  figures  once  more  prove  that  cable  haulage  is  able  to 
enormously  increase  its  car  service,  and  so  provide  (or  the  future 
without  appreciable  increase  in  its  working  expenses. 

It  will  be  observed  from  the  returns  that,  whereas  the  number  of 
passengers  only  increased  43.88  per  cent,  the  car  mileage  increased 
69.06  per  cent.  This  is  most  important  to  note,  because  it  points  to 
a  factor  peculiar  to  cable  haulage.  It  is  directly  in  the  interests  of 
the  management  to  improve  the  service  of  cars  beyond  even  the  re- 
(juirements  of  the  public,  because,  beyond  the  wages  of  the  drivers 
and  conductors,  very  little  extra  is  incurred  in  placing  each  addi- 
tional car  on  the  line. 

Even  more  satisfactory  results  than  are  shown  m  Table  No.  I 
were  recorded  on  one  of  the  cable  lines  during  a  week  of  greatly 
augmented  traffic,  and  the  author  now  presents  these  figures,  be- 
lieving them  to  show  the  most  unique  results  for  the  conditions  of 
operating  which  have  ever  been  obtained  in  tramway  practice  in 
Great  Britain.  The  ordinary  weekly  working  expenses  given  in 
the  table  was  arrived  at  by  a  division  of  the  yearly  certified  ac- 
counts of  52  weeks,  and  the  increased  cost  of  operating  was  care- 
fully checked  during  the  week,  and  was  mostly  due  to  wages  and 
gratuities  given  to  the  men  and  inspectors  for  close  attention  to 
their  duties. 

TABLE  II. 


Year  1W)3. 

Nn.  nf 
Cars. 

MilVe 
o<  Cars 

PasRen- 
(rer«. 

Tons 
hauled 

7.14 
5.7S 

CoHt 

perTun 

Mile 
in  Ctfl. 

Total 
ReceiptH. 

ToUl 
Exp'nHcn 

Show  vreek, 
24th  to  29th 
July 

Ordinary 
week.     Av- 
erage4vf'ks 

3395 

2514 

.35 

112,663 
27,541 

$1.50 
2.22 

$2,340 
570 

$375 
335 

Increase 

Per  cent 

31 

309 

24 

311 

12 

Decrease 

Per  cent 

33 

•• 

Note. — The  motive  power  includes  wages,  coals,  oil  tar.  waste, 
water  and  engine  room  requirements.  Maintenance  is  for  road, 
cars  and  plant. 


Table  2  shows  that  with  the  same  fares  a  cable  tramway  was  able 
to  increase  its  receipts  311  per  cent  by  a  rise  of  working  expenses 
of  12  per  cent  only. 

That  by  quickening  the  service  oi  cars  by  ij^  minutes,  when  the 
traffic  would  warrant  it,  the  working  expenses  per  car-mile  run 
were  reduced  ij/j  cents. 

That  the  tons  hauled  per  mile  increased  24  per  cent,  and  the  cost 
of  hauling  a  ton-mile  was  reduced  33  per  cent.  This  is  elasticity  in 
the  right  direction,  and  the  author  is  of  opinion  that  local  authori- 
ties and  tramway  companies  too  often  make  the  mistake  of  not 
thoroughly  arriving  at  sound  conclusions  as  to  the  elasticity  of  a 
mode  of  traction  in  this  direction  when  considering  the  initial  cost 
of  systems  under  scrutiny. 

The  last  return  of  the  company's  workings  showed  that  the  cost 
per  car-mile,  including  every  charge  possible,  excepting  deprecia- 
tion and  interest  on  capital,  was  10.4  cents,  notwithstanding  the  re- 
striction on  speed  and  the  severe  hills,  etc.  The  receipts  per  car- 
mile  had  only  been  20.26  cents,  which  was  just  about  what  the  cost 
per  car-mile  run  has  been  on  the  horse  system  of  Edinburgh.  The 
foregoing  facts  conclusively  prove  that  the  lines  have  been  a  great 
success  financially,  and  the  fact  of  the  corporation  of  Edinburgh 
still  favoring  cable  should  be  sufficient  authority  for  the  statement 
that  mechanically  they  have  met  with  public  approval. 

It  may  be  of  interest  to  give  what  the  author  believes  to  have 
been  some  of  the  reasons  for  adopting  cable  haulage  in  preference 
to  other  mechanical  traction. 

First  of  all.  it  must  be  stated  that  the  original  hnes  were  self-con- 
tained and  there  was  no  inducement  for  extending  the  system  for 
the  preservation  of  continuity. 
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Secondly.  The  overhead  system,  which  was  the  only  other  re- 
ported as  being  anything  hke  a  financial  success  was  not  entertained 
in  Edinburgh  because  of  its  interference  with  the  amenities  of  the 
city. 

Thirdly.  Because  the  contour  of  the  city  is  peculiar  in  being  ex- 
ceptionally hilly,  and  where  so  many  hills  exist  in  a  city,  it  is  of 
paramount  importance  that  the  speed  ascending  hills  shall  not  be 
less  than  that  attainable  on  level  portions  of  the  routes. 

Fourthly.  The  building  limit  of  the  city  is  more  markedly  de- 
fined than  in  most  cities. 

Fifthly.  From  the  operating  expenses  of  the  cable  systems  in 
Birmingham,  London  and  Edinburgh  an  approximate  working  cost 
per  car-mile  with  the  cable  system  could  be  determined,  whereas 
by  any  other  system  which  could  be  in  any  way  considered,  no  such 
reliable  information  was  available,  particularly  from  experience  of 
operating  under  British  Board  of  Trade  regulations.  Further,  it  is 
within  the  author's  knowledge  that  eminent  electrical  opinion  has 
been  given  that  Edinburgh  is  not  a  suitable  place  tor  electrical  trac- 
tion in  any  form. 

The  subsequent  table  gives  the  miles  of  lines  within  Edinburgh, 
Portobello  and  Leith  reduced  to  single  track  of  tramway. 

TABLE  in. 


in  the  specification  was  objected  to  by  British  manufacturers,  but 
the  engineers  are  pleased  to  report  that  the  effort  was  made,  and 
the  tests  were  fully  obtained,  with  the  result  that  extremely  hard 
and  yet  tough  rails  have  been  laid  in  the  system. 

The  slot  rails  weigh  48  lbs.  per  yard,  and  are  made  of  a  somewhat 
milder  steel  than  the  track  rails,  the  tensile  asked  for  being  39  tons 
to  the  sq.  in.,  with  15  per  ceiit  elongation  and  a  contraction  of  jo 
per  cent.  The  actual  amount  of  metal  appearing  on  the  surface  of 
the  street  in  these  slot  rails  is  i  3-16  in.  Against  these  rails  also  it 
will  be  observed  that  the  paving  can  be  placed  right  up  to  the  edge 
of  the  rail  without  any  chipping,  and  on  a  square  bed,  which  is  im- 
portant. The  Barrow  Haemetite  Steel  Company  carried  out  one 
contract  for  rails,  and  Dick,  Kerr  &  Co.  the  other. 

The  points  and  crossings  are  all  to  be  made  of  steel,  and  no  fac- 
ing points  are  used  excepting  when  they  cannot  be  avoided,  such  as 
at  junctions. 

Trailing  points  for  track  and  slot  rails  will  work  by  springs,  but 
where  facing  points  are  required,  the  track  points  are  connected 
underground  to  the  slot  points  by  levers  in  such  a  manner  that, 
whichever  way  they  are  thrown  over,  there  is  a  locking  apparatus 
introduced  to  fix  the  slot  correctly  with  the  track  points.  The  slot 
points  are  built  up  of  cast  and  spring  steel. 


Miles  of  Double 
Track. 

Miles  of  Single 
Track. 

Reduced   to  Miles 
of  Siiijfle  Track. 

Edinburgh 

Portobello 

19.(104 
2.110 
2.165 

.700 
.170 

38.708 
4.220 

Leith                    

4. 500 

Total.... 

23.279 

.870 

47.428 

Throughout  the  system  there  will  exist  nearly  all  conditions  of 
tramway  operating  which  are  to  be  met  with  in  ordinary  practice. 
For  instance,  the  grades  are  as  high  as  9  per  cent,  there  are  right 
angle  branches.  "  S  '"  junctions  and  compound  triangular  junctions 
to  be  worked.  Single  lines  of  track  with  passing  places  are  not 
common,  but  at  places  are  required.  Cross  traffic,  where  cables 
cross  each  other,  have  also  to  be  dealt  with.  Bridges  and  cellars 
have  already  been  crossed  by  the  cable  construction  in  Edinburgh, 
when  clearances  of  14  in.  only  from  the  surfaces  of  the  roads  have 
been  available,  and  lastly,  an  arrangement  for  crossing  a  swing 
bridge  ifi  the  Leith  district  has  been  designed. 

Arrangements  are  made  by  which  the  traffic  can  be  returned  or 
(short  circuited)  through  turn-outs  when  the  management  consid- 
ers it  will  be  advisable  during  parts  of  the  day  to  provide  an  aug- 
mented service  of  cars  short  of  the  terminus  of  the  route,  and  such 
provision  is  also  made  for  isolating  a  cable  section  where  a  block 
may  occur. 

The  general  speed  of  cars  throughout  the  Ediriburgh  district  is 
to  be  eight  miles  per  hour,  but  passing  round  important  corners 
and  over  congested  crossings,  the  drivers  of  cars  will  not  be  able 
to  acquire  a  higher  speed  than  four  miles  per  hour,  and  they  will 
be  able  to  go  as  much  slower  than  four  miles  as  may  be  required. 

Provision  is  being  made  to  increase  the  maximum  speeds  when 
the  Board  of  Trade  may  give  permission.  In  the  outlying  district 
of  Portobello,  it  is  expected  that  the  Board  of  Trade  will  raise  no 
objection  to  nine  miles. 

The  permanent  way  will  be  of  interest.  The  track  rails  are  of  the 
usual  type  now  common  for  tramways,  and  are  6'/i  in.  deep,  weigh- 
ing 83  lbs.  The  joint  adopted  was  designed  with  two  objects  in 
view: 

Firstly.  That  the  wheel  in  rolling  along  the  tread  of  the  rail  shall 
not,  in  passing  from  one  rail  to  the  other,  be  left  without  a  sup- 
port, and  thereby  it  is  hoped  that  all  chances  of  concussion  due  to 
break-joint  will  be  abolished.  Secondly.  That  by  the  arrangement 
of  recessed  nuts  and  flat  cheese-headed  bolts,  the  paving  may  be 
brought  square  up  to  the  edges  of  the  rails,  and  the  author  submits 
these  two  improvements  are  of  very  considerable  importance. 

The  tests  of  42  to  44  tons  per  sq.  in.  for  tensile,  15  to  20  per  cent 
on  8  in.  for  elongation,  and  40  to  45  per  cent  contraction  called  for 
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The  track  points  are  made  of  cast  steel,  and  track  over  slot  and 
slot  over  track  crossings  are  built  up  from  the  section  of  these  rails, 
but  the  junctions  of  slot  and  slot  are  made  of  cast  steel  with  re- 
newable points. 

The  paving  is  granite,  of  two  qualities  as  far  as  workmanship  is 
concerned.  Inside  the  track  the  blocks  are  3  in.  wide  by  5  in.  deep, 
and  the  average  length  is  about  6  in.  Outside  the  track  the  blocks 
are  6  in.  deep  by  3  in.  wide.  The  better  quality  of  blocks  are  axed 
on  top  as  well  as  sqiiare  on  ends  and  sides.  The  hatch  covers, 
which  are  used  in  the  track  for  obtaining  access  to  the  pulleys,  are 
filled  with  granite  blocks  specially  dressed,  and  of  the  same  size  as 
other  blocks,  so  that  in  ordinary  conditions  they  are  almost  imper- 
ceptible on  the  road  surface.  In  the  road  construction  a  great  deal 
of  wood  has  been  used,  and  this  has  chiefly  been  of  the  hard  Aus- 
tralian qualities.  In  some  cases  the  wood  has  been  laid  from  curb 
to  curb,  including  inside  the  tramway  track. 

The  standard  distance  between  the  tramway  tracks  is  4  ft.,  but 
where  the  streets  are  narrow,  this  has  been  reduced  to  3  ft.  At 
places  where  the  streets  are  exceptionally  wide,  the  tracks  have 
been  spread  apart  to  give  a  distance  between  of  6  ft.,  and  electric 
light  posts  have  been  erected  in  the  center.  The  width  of  the  slot 
is  specified  to  be  in  no  case  more  than  J4  '"■ 

The  terminal  pits  tor  diverting  the  cables  at  the  terminal  of  each 
route  are  so  constructed  that,  regardless  of  whether  the  route  ends 
on  an  incline  upwards  or  downwards,  the  cars  will  proceed  to  the 
extreme  end  of  the  journey  by  means  of  the  cable,  and  no  gravita- 
tion whatever  will  be  resorted  to.  This  is  attained  by  passing  the 
cable  around  two  large  vertically  placed  pulleys,  one  behind  the 
other,  and  one  slightly  inclined.     By  this  means,  even  in  a  heavy 
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snowslorni,  a  car  could  proceed  through  the  stiow  to  its  lerinimis. 
and  start  out  again  without  the  tracks  being  cleared. 

Where  cables  terminate  in  the  middle  of  a  route  and  meet  other 
cables,  the  two  cables  are  made  In  lap  past  each  other  by  arrange- 
ment of  large  pulleys  placed  in  a  pil.  At  these  places  the  cables 
are  so  arranged  that  the  operation  of  releasing  from  one  cable  and 
taking  the  other  is  performed  while  the  ear  is  at  a  state  of  rest,  and 
will  not  require  more  than  15  seconds  to  accomplish  Ihe  eliang'. 
over.     The  operation  is  practically  automatic. 

The  reduced  maximum  speeds  of  cables  for  passing  round  im- 
porlant  main  corners  in  streets  is  obtained  by  the  introduci.ion  of 
an.xiliary  cables,  which  are  worked  off  the  axles  of  large  pidleys 
kept  in  motion  by  the  main  cable,  and  the  main  cables  arc  thus 
saved  from  a  great  deal  of  h.ird  \\^irk,  .iiid  lluir  lives.  cniisei|Mi'ntly. 
will  be  materially  lengthene<l. 

There  seems  to  be  an  idea  existing  that  cable  tramway  tracks  are 
very  serious  innovations  for  streets,  because  they  require  a  tube 
construction  beyond  an  ordinary  tramway  track.  The  following  in- 
formation will  confute  any  such  erroneous  impression. 

During  the  first  12  months  of  the  contract  there  were  laid  in  llic 
streets  of  Edinburgh  a  trille  over  20  miles  of  cable  track.  The 
greatest  speed  attained  was  during  six  consecutive  days,  when  an 
average   of  220  yds.   per   day  was  atlaincd   on   one   section   of  new 


hues.  It  will  be  seen  that  the  amount  of  finished  work  during  12 
months  averages  a  little  more  than  112  yds.  per  working  day,  which 
would  be  considered  splendid  work  for  an  ordinary  horse  line, 
where  the  traflic  is  sucli  as  in  Edinburgh,  and  where  the  tramway 
service  ha.s  to  be  maintained.  The  contract  for  road  and  pit  work 
was  secured  by  Dick,  Kerr  &  Co.,  Limited. 

Station  No.  i  is  the  main  power-house  and  is  located  in  the  west- 
ern district.  The  site  is  by  no  means  an  ideal  one  for  the  purpose, 
but  by  its  adoption  a  miserable  collection  of  houses  has  been  re- 
moved, and  a  great  public  improvement  effected.  The  principal 
materials  used  in  the  building  are  red  stone  and  a  fme  rjuality  of 
brick,  the  former  being  exclusively  employed  for  the  front  eleva- 
tions. The  buildings  include  engine  room,  boiler  room,  chimney 
180  ft.  high,  pump  room,  built-in  wafer  tanks  to  hold  40,000  gal., 
tension  room,  car  sheds  for  43  cars,  cart  sheds  and  stable  for  three 
horses,  stores  for  road  work,  and  underground  stores  for  oils,  etc., 
lavatories,  oflices,  etc.  The  chief  point  for  storing,  painting  and 
repairing  cars  is  at  No.  2  station,  where  the  sheds  are  divided  into 
sections,  to  isolate  the  cars  in  case  of  (ire.  Total  accommodation 
for  the  storing  of  225  cars  is  being  provided. 

The  engines  are  horizontal  compound  non-condensing,  with 
cylinders  placed  side  by  side  on  separate  cranks  set  at  right  angles. 
Tlure  are  three  pairs  of  engines  attached  to  the  one  line  of  main 
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shafting.  Each  main  shaft  is  divided  into  sections  which  can  be 
connected  by  specially  arranged  couplings  forged  on  the  shaft  ends. 
Two  14  ft.  6  in.  diameter  grooved  pulleys  are  mounted  in  the  line  of 
shafting,  so  that  any  two  of  the  three  engines  can  be  geared  to 
work  the  two  pulleys.  These  pulleys  are  made  for  carrying  32  ropes 
of  I  5-8  in.  diameter,  and  they  will  revolve  at  45  r.  p.  m.  The  power 
of  the  engines  will  be  transmitted  to  the  counter  shaft  through  pul- 
leys 30  ft.  diameter.  The  high-pressure  cylinders  are  23  in.,  the 
low-pressure  cylinders  are  40  in.  diameter.    The  stroke  is  5  ft. 

The  engine  room  is  provided  with  two  cranes  to  lift  24  tons  each. 
Dick,  Kerr  &  Co.,  Limited,  secured  the  contract  for  this  portion  of 
the  work. 

The  boiler  house  is  placed  immediately  behind  and  considerably 
lower  than  the  engine  room.  All  the  pipes  to  and  from  the  boilers 
and  engines  pass  underneath  the  engine  room  floors  without  dip- 
ping, and  do  not  appear  at  all  in  the  engine  room,  also  the  low  level 
of  boilers  should  also  reduce  the  chance  of  priming  through  si- 
phoning. 

The  boilers  are  of  the  cylindrical  marine  type,  10  ft.  6  in.  by  12 
ft.,  with  superheater  tubes  on  the  top.  The  gases  from  the  fire  en- 
ter a  back  combustion  chamber,  from  which  they  pass  to  the  front 
of  the  boiler  through  tubes  into  the  smoke  box.  They  are  returned 
over  the  top  of  the  boiler,  passing  on  their  way  around  super-heater 
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tubes  into  a  second  back  chamber  which  directs  the  gases  along  the 
bottom  of  the  boilers  into  the  main  flue. 

Apparatus  is  provided  for  diverting  the  gases  down  the  sides  of 
the  boilers,  in  case  the  super-heater  tube  should  require  attention 
when  the  boiler  is  under  steam.  The  duty  of  these  boilers  is  to 
evaporate  not  less  than  9,000  lbs.  of  water  per  hour  at  a  boiler  pres- 
sure of  160  tbs.  There  are  four  such  boilers  designated  to  work  up 
to  a  pressure  ultimately  of  160  lbs.  These  boilers  will  not  be 
worked  to  anything  like  their  full  capacity,  and  a  large  reserve  will 
always  be  kept  in  hand. 

The  main  steam  piping  is  welded  steel,  and  all  in  duplicate.  The 
feed  pipes  are  in  copper  and  are  duplicated.  The  boilers  are  fitted 
with  mechanical  stokers,  supplied  with  coal  from  an  overhead 
bunker  running  the  full  length  of  the  boiler  house.  Coal  is  taken 
up  with  ropes  to  the  bunkers  in  receptacles  resembling  contractors' 
steel  wagons,  which  are  so  adapted  that  they  are  suitable  either  for 
use  on  the  body  of  a  cart  through  the  streets  or  to  form  the  tipping 
body  of  a  tramway  coal  truck  which  will  travel  on  rails  over  the  top 
of  the  coal  bunker. 

There  are  two  heaters,  arranged  so  that  they  may  be  used  to- 
gether or  separately,  and  each  is  capable  of  passing  1,600  gal.  of 
water  per  hour.  The  pumps  are  in  duplicate,  and  are  8-in.  double 
vertical  type. 

The  arrangement  of  pipes  from  the  pumps  is  such  that  any  or  all 
of  the  boilers  may  be  fed  with  either  hot  or  cold  water. 

At  station  No.  2  the  arrangements  of  boilers  and  machinery  is 
much  the  same  as  at  No.  i,  only  the  boiler  house  is  not  placed  ex- 
actly in  the  same  relative  position  to  the  engine  house,  but  has  the 
advantage  01  being  at  the  side  of  a  railroad,  so  that  a  siding  has 
been  made  by  which  means  coal  can  be  lifted  direct  up  into  the 


bunkers  instead  of  having  to  be  brought  in  carts  as  at  No.  i.  At 
this  station  the  repair  shops  are  placed. 

From  No.  i  station  there  will  be  five  cables  driven,  and  the  long- 
est at  present  will  be  24,000  ft.,  but  these  will  all  be  capable  of  con- 
siderable extension.  The  longest  cable  in  the  system  at  present  is 
34,500  ft.  Opposite  each  rope  drive  there  will  be  an  iron  drum, 
with  a  spare  cable  for  its  respective  route,  ready  at  any  moment 
to  be  run  into  the  road.  At  the  side  of  the  engine  room  an  engine 
and  drum  is  provided  for  hauling  out  old  cables,  and  it  is  estimated 
that  the  longest  cable  will  be  taken  out,  and  a  new  one  put  in, 
within  the  space  of  one  hour. 

The  grip  apparatus  to  be  placed  on  the  cars  is  an  important  feat- 
ure of  the  arrangements  made  for  cabling  the  Edinburgh  exten- 
sions. The'  old  grip  would  not  meet  all  the  requirements  of  the  new 
lines  where  some  cables  have  to  be  taken  in  the  gripper  to  the  left, 
and  others  to  the  right,  of  the  direction  in  which  the  car  is  proceed- 
ing. The  new  grip  also  has  to  be  able  to  pass  over  crossing  cables. 
The  whole  machinery  is  enclosed  with  a  cast  iron  box  standing  on 
the  platform  of  the  car.  The  main  improvements  over  the  old  grip 
consists  of  provision  by  which  the  driver  of  the  car  standing  in  the 
front  of  the  car  can  operate  the  grip  by  his  side  or  the  one  at  the 
rear  end  of  the  car  by  a  simple  reversing  of  a  lever.  It  is  by  this 
means  that  the  driver  can  cross  over  the  cable  running  at  right  an- 
gles to  his  path.  He  proceeds  to  a  stopping  point  with  the  grip  at- 
tached to  his  main  cable,  he  then  by  the  one  process  lets  go  that 
cable  in  the  front,  and  takes  it  in  the  rear  grip  and  proceeds  over 
the  crossing  of  the  cable.  The  operation  takes  only  a  few  seconds, 
and  should  be  quite  safe,  because  there  is  an  automatic  arrange- 
ment provided  for  stopping  the  car  providing  the  driver  should  be 
forgetful  or  careless.  Another  improvement  is,  that  the  portion  of 
the  grip  which  works  in  the  tube  underground  can  be  quickly  de- 
tached from  the  car  and  dropped  into  the  tube  if  anything  should 
go  wrong  with  it.  There  are  125  cars  being  built  on  the  bogie  prin- 
ciple. The  bogies  are  very  light  in  construction,  being  made  of 
5-16  in.  pressed  steel  frames.  The  chief  feature  about  them  is  that 
the  wheels  are  on  the  axles  outside  the  bearings,  and  that  the  wheel 
base  is  3  ft.  9  in.  and  less  than  the  gauge  of  4  ft.  8H  in.  This  is 
contrary  to  customary  practice,  but  the  author  has  tried  them  very 
severely,  and  finds  them  to  answer  admirably.  The  cars  are  de- 
signed to  seat  i8  passengers  inside  and  28  outside,  and  the  only 
noticeable  departure  from  ordinary  practice  is  that  the  insides  of 
the  cars  will  be  domed  after  the  manner  of  railroad  coaches,  instead 
of  the  type  of  roof  common  in  tramway  cars. 

The  whole  of  the  work  is  from  the  designs  of  the  author  and 
your  vice-president,  Mr.  Cooper,  who  are  superintending  the  car- 
rying out  of  the  work  with  the  assistance  of  their  respective  staffs. 


MILEAGE  MADE  BY  STREET  CAR  WHEELS. 


Wheels  for  street  cars  for  the  most  part  are  made  with  spokes, 
being  similar  in  design  to  those  used  under  horse  cars,  though 
they  have  l)een  increased  in  both  diameter  and  weight  as  electric 
traction  has  developed.  From  a  30-in.  wheel,  weighing  200  lbs. 
the  inrrease  has  been  to  a  33-in  wheel  weighing  350  lbs.,  or 
more.  The  advantage  of  the  spoke  section  for  east-iron  wheels 
is  that  for  a  given  weight  the  metal  can  be  massed  and  a  deeper 
-chill  given  the  wearing  surface;  with  plate  wheels  the  web  could 
not  be  made  thicker  than  %  in.  or  %  in.  and  the  use  of  a  heavy 
chilling  mixture  would  make  it  harder  and  more  liable  to  crack 
in  service 

At  the  1897  convention  of  the  New  York  State  Street  Railway 
.\ssociation.  F.  D.  Russell,  of  Rochester,  presented  a  paper  on 
'Street  Car  Wheels."  discussing  the  subject  with  particular  ref- 
erence to  whether  they  should  be  made  heavier.  The  conclu- 
sions drawn  by  him  from  his  experience  as  a  manufacturer  and 
from  observation  were  that  335  lbs.  is  heavy  enough  for  a  30-in. 
wheel,  though  they  run  from  325  to  3.t0  lbs.,  and  that  for  33-lu. 
wheels  380  to  400  lbs.  is  not  too  heavy 

Electric  service  is  severe  upon  car  wheels  because:  (1)  With 
groove  rails  and  at  jump  crossings  the  load  Is  carried  on  the 
flanges:  (2)  on  motor  trucks  the  wheels  are  drivers;  (3)  on  curves 
with  rigid  wheel  base  the  flange  wear  is  great;  (4)  the  higher 
speeds  require  more  energy  to  be  absorbed  by  the  brakes,  heating 
the  tread  and  straining  the  spokes 
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WlicKlii  taken  out  (|ier  cent)  for: 
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") 
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Ml 
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The  above  table  exhibits  some  data  concerning  the  life 
Of  wheels  iinil  the  causes  of  their  failures  on  nine  street  railways, 
nil  iHit  one  of  which  are  extensive  systems  in  large  cities.  The 
th'st  live  roads  keep  niileaKo  records  of  iudividual  wlieels. 

It  Is  very  noticeable  iu  this  table  that  the  percentage  of  wheels 
removed  for  the  same  cause  are  wiilely  different  for  different 
roads.  To  reduce  the  number  of  Hat  wheels  some  roads  take 
drastic  meas\ires;  we  have  In  mind  one  that  makes  the  motor- 
man  pay  for  them.  No.  1  frequently  discliarges  motormcn  for 
bringing  liat  wheels  into  the  shoj).  No.  2  has  scarcely  any  trouble 
liom  tills  cause,  "Hats"  being  very  rare.  No.  3  does  not  im- 
pose any  lines  for  "Bats."  No.  4  fines  the  motorman  for  flat 
wheels,  unless  11  is  shown  that  he  is  not  to  blame.  No.  5  Imposes 
fines  when  carelessness  Is  shown;  It  may  be  that  the  smaller 
proportion  of  flat  wheels  on  No.  4  Is  because  the  burden  of  proof 
is  on  the  motorman. 

One  manager  writes:  "We  do  not  fine  our  motormen  for  flat- 
tening wheels,  as,  to  our  mind,  it  would  Iw  a  very  unjust  pro- 
ceeding. The  motorman  is  given  a  car  to  operate  through  the 
public  streets,  and  is  required  to  avoid  accidents  as  much  as 
possible,  and  many  times,  to  avoid  an  accident,  it  is  Impossible 
to  avoid  skidding  the  wheels.  Theoretically  it  is  all  right  to  say 
that  a  man  should  not  skid  his  wheels,  and  that  he  should  be 
fined  for  so  doing:  but  my  experience  Is  that  practically  it  Is 
wrong.  The  Ivclter  way  to  do  is  to  reason  with  the  motorman, 
»nd  educate  him  to  using  discretion  and  Judgment  to  the  best  of 
his  ability  under  the  circumstances." 

The  point  Is  made  against  regrinding  wheels  that  the  cost  of 
shopping  them  Is  in  most  Instances  greater  than  Is  justified  by 
the  additional  mileage  which  is  got  out  of  them.  There  is,  of 
course,  a  limit  of  mileage  after  which  it  does  not  pay  to  regrind 
the  wheels.  This  limit  is  placed  at  20.000  by  the  manager  of 
No.  9.  whose  wheels  average  40.000  miles,  and  at  30,000  by  the 
manager  of  No.  2,  where  the  average  life  is  55,000  miles.  A 
third  says  that  It  is  not  profitable  to  grind  wheels  if  It  Is  neces- 
eary  to  remove  them,  which  is  usually  the  case  on  his  road,  aa 
the  axles  become  sprung  and  It  is  necessary  to  straighten  them, 
and  in  order  to  do  that  the  wheels  have  to  be  removed  from  the 
axles  and  the  axles  put  on  the  lathe 

Those  who  h.ave  had  experience  with  steel-tired  wheels  agree 
that  they  are  not  as  desirable  as  chilled  wheels,  as  they  wear 
no  longer  and  cost  more.  The  flanges  wear  rapidly  on  curves 
and  flat  spots  are  more  frequent  than  with  chilled. 

<  «  > 

An  interim  dividend  of  3  per  cent  has  been  declared  on  the  stock 
of  the  Cape  Electric  Tramways,  Ltd.,  of  Cape  Town,  South  Africa. 


THE  CLEVELAND  &  EASTERN  INTERURBAN. 


Cleveland  has  a  greater  number  and  more  mileage  oi  interurban 
electric  lines  than  any  other  city  in  the  world.  This  being  the  most 
fertile  field  for  experience  in  this  line  it  is  natural  to  turn  to  this 
city  to  determine  if  the  interurban  roads  are  as  successful  as  was 
anticipated.  The  fact  that  every  year  for  some  time  past  new  inter- 
urbans  liave  been  planned  and  built,  or  extensions  made,  is  the  best 
kind  of  testimony  that  interurban  lines  are  in  demand  and  are  pros- 
perous. 

The  latest  interurban  will  be  built  from  Cleveland  to  Chadron 
and  Burton,  a  total  length  of  36  miles,  which  will  be  in  operation 
by  May  or  June.  It  is  planned  to  extend  the  line  to  Andover,  70 
miles,  and  ultimately  to  Meadville,  Pa.,  100  miles.  The  new  cor- 
poration is  called  the  Cleveland  &  Eastern  Railroad  Company  and 
has  offices  at  710  New  England  Building,  Cleveland.  The  officers, 
who  are  men  of  large  business  experience,  are  as  follows:  Presi- 
dent, H.  P.  Mcintosh,  who  is  also  president  of  the  Canadian  Cop- 
per Company  and  the  Guardian  Trust  Company;  vice-president,  N. 
B.  Sherwin,  of  the  Sherwin  &  Williams  Paint  Company;  secretary 
and  treasurer,  E.  G.  Tillottson,  treasurer  of  the  Cleveland  Trust 
Company;  attorneys,  Baldwin  &  McGraw;  chairman  of  the  con- 
struction committee,  H.  Clark  Ford;  engineer,  \V.  C.  Jones,  and 
consulting  engineers,  E,  P.  Roberts  &  Co. 

Mr.  Jones  is  now  receiving  bids  for  a  6oo-h.  p.  engine,  boilers  of 
6oo-h.  p.  capacity,  condensers,  heaters,  pumps  and  a  steel  self-sup- 
porting stack.  The  car  equipment  is  to  be  purchased  in  the  near 
future.  The  cars  will  have  air  brakes  and  four  50-h.  p.  motors 
uiiich  will  give  a  speed  of  45  miles  an  hour. 


The  Cleveland  Electric  Railway  Company  is  installing  a  2,400-k. 
w.  generator  made  by  the  General  Electric  Company.  It  will  be  di- 
rect connected  to  an  E.  P.  Allis  Corliss  engine.  The  company  has 
ordered  50  double  truck  open  cars  from  the  John  Stephenson  Com- 
pany, and  each  one  will  have  14  benches  and  will  seat  70  passen- 
gers. The  cars  will  be  mounted  on  Brill  trucks  and  equipped  with 
Wcstinghouse  No.  49  motors. 


At  the  annual  meeting  of  the  stockholders  of  the  Cleveland  City 
Railway  Company  all  the  oflicers  were  re-elected,  including  Sen- 
ator M.  A.  Hanna  as  president  of  the  company.  Secretary  J.  B. 
Hanna  reported  that  more  passengers  were  carried  and  more  car- 
miles  run  than  during  preceding  year.  A  quarterly  dividend  of  J^ 
per  cent  was  declared.  There  had  been  much  street  talk  of  consol- 
idation, but  this  matter  was  not  even  discussed  at  the  meeting. 


98 


^tlikt%d\viai|%lcM/° 


ROTARY  CONVERTERS. 


Read  by  Prof.  Silvanus  1*.  Thompson,  before  the  Institute  of  Electrical  Kiiu'i- 
necrs,  Entrlnnd. 


(Coiitinoed  from  psf,'0  .\3.) 

.Another  solution  of  the  problem,  of  more  limited  application, 
lies  in  so  altering  the  distribution  or  concentration  of  the  inaKnotie 
field  at  the  poles  as  to  change  the  irregular  ratios  into  more  regu- 
lar ones.  It  was  pointed  out  above  that  any  concentration  of  the 
field  will  alter  the  conversion  ratio.  For  example,  the  ratio  in  the 
case  of  the  three-phase  converter  with  sine  distribution  being  61.23 
per  cent.,  if  the  poles  are  narrowed  a  little,  this  inay  be  raised  to 
66.6  per  cent.;  so  that  a  machine  which  is  a  300-volt  machine  on  the 
continuous  current  side  will  be  a  200-volt  machine  on  the  three- 
phase  side.  An  example  of  this  is  afforded  by  a  four-pole  55  k.  w. 
converter  constructed  by  the  Oerlikon  company,  the  description  of 
which  has  been  kindly  furnished  by  Dr.  Behn-Eschenburg.  Draw- 
ings of  this  machine  are  given  in  Figs.  11  and  12.  It  was  designed 
to  receive  continuous  current  at  300  volts,  and  to  run  at  600  r.  p.  m. 
Its  armature  is  a  two-circuit  multipolar  drum  20^-j  in.  in  diameter, 
14  1-6  in.  long,  having  117  slots,  and  two  conductors  per  slot.  It 
has  four  sets  of  carbon  brushes,  set  at  zero  lead.  It  runs  quite 
sparklessly  at  all  loads.  As  originally  constructed  the  poles  were 
furnished  with  pole-pieces  (as  shown)  each  of  about  72°  span, 
therefore  having  a  breadth  about  80  per  cent  of  the  pole-piece;  the 
chord  across  the  tips  being  13  1-5  in.  So  shaped,  the  coefficient  of 
conversion  was  found  to  be  57.7  per  cent,  as  against  the  61.23  per 
cent  if  sine  distribution  had  been  present.  When  supplied  at  300 
volts  on  the  continuous  current  side,  its  open-circuit  three-phase 
voltage  was  only  173  volts.  The  pole-tips  were  then  cut  away  (as 
shown  in  Fig.  12),  so  that  the  arc  of  the  pole-span  was  reduced  to 
a  little  under  50°;  the  chord  across  the  tips  being  now  9  in.  and  the 
pole-breadth  being  54  per  cent  of  the  pole-pitch.  This  had  the  ef- 
fect desired  of  bringing  the  conversion  ratio  up  to  66.6,  the  open- 


circuit  three-phase  voltage  being  now  200.  The  ratio  of  conver- 
sion was  constant  within  2  per  cent  at  all  loads.  Fig.  13  gives  a 
plot  of  the  performance  of  the  machine  under  difTerent  excitations. 
It  will  be  seen  that  the  ratio  of  the  ordinatcs  is  ai)pro.ximately  tli^t 
of  3  :  2.  Two  other  points  plotted  show  the  demagnetizing  reac- 
tiim  due  to  wattless  currents.  They  afVect,  of  course,  the  speed  and 
heating  of  the  machine,  but  practically  have  no  influence  upon  its 
ratio  of  conversion  when  the  excitation  of  the  field  magnets  is  nor- 
mal. In  its  original  shape,  when  operated  as  continuous-current 
motor  at  300  volts,  with  an  excitation  of  2.1  amperes,  without  load 
on  the  three-phase  side,  it  ran  at  about  470  r.  p.  m.  When  loaded 
so  as  to  give  out  153  amperes  per  phase  on  an  inductionless 
circuit  the  speed  fell,  in  consequence  of  reactions,  to  440  r.  p.  m. 
At  this  speed  the  mcasurentents  were:  continuous-current  side,  295 
volts,  153  amperes;  on  tlie  three-phase  side,  165  volts,  3  X  IS3  ani- 
peres.  Then  the  output  was  changed  to  one  of  235  amperes  per 
phase  of  lagging  current  on  a  load  of  induction  motors  running 
light.  The  speed  went  up  to  640  r.  p.  m.  (showing  a  weakening  of 
the  field),  and  the  instruments  measured:  continuous-current  side, 
298  volts,  32  amperes;  on  the  three-phase  side,  157  volts,  3  X  235 
amperes.  To  keep  the  speed,  and,  therefore,  the  frequency,  con- 
stant under  such  conditions,  the  (shunt)  excitation  would  need  to 
be  adjusted  in  accordance  with  the  load  and  its  lag. 

The  pole-cores  and  yoke  of  this  machine  are  of  cast  steel,  each 
pole  being  wound  with  3,200  turns  of  No.  14  copper  wire;  the  total 
resistance  of  the  shunt  winding  being  80  ohms.  The  armature  re- 
sistance from  brush  to  brush  is  0.028  ohm.  The  machine  runs 
sparklessly  with  zero  lead  of  the  brushes.  It  will  also  run  as  a  syn- 
chronous motor  delivering  continuous  current  sparklessly,  with  or 
without  excitation  of  the  field  magnet,  and  with  brushes  set  at  zero, 
or  set  with  either  a  large  forward  or  a  large  backward  lead.  With 
a  large  backward  lead,  running  synchronously,  without  excitation, 
at  627  r.  p.  m.,  giving  out  46  amperes  at  100  volts,  it  took  in  three 
currents  of  155  virtual  amperes  Oargely  wattless)  at  about  100  vir- 
tual volts  at  the  three-phase  side.  The  reactions  in  this  curious 
case  are  exceedingly  complicated. 


Fin.  14 


f 

'I 

I* 

X. 

' 

urctr 

3  0    'Otrs 

=  J__ 

TU  i.    til 

^  ^ 

_J 

.< 

*'.-' 

i''--^ 

iS 

p 

■V 

^ 

-'''-- 

_ 

_ 

-I 

-■:infc 

^^■=.n 

r 

- 

'^* 

^.i'- 

'T'-^- 

4 

-^ 

■ 

1 

( 

"      ^S 

"i 

n 

M  m  R>  L  u 

> 

0 

y 

'■ 

y 

1 

ff'' 

*y 

61  U  vijK 

1,  n  :r,  t 

*• 

/ 

IJl 

/ 

,/ 

/ 

y 

/ 

^ 

u 

4»nnis  OfitciiAtm 


^t)M.S\Q\bkvai\SVmv* 


99 


Qiiilf  nccMlly  GislKit  Kiipp  li:is  ri-fxaiiiiiKd  tlu'  qmrstion  of  the 
iiilliieiR'c  oil  the  conversion  ratio,  and  on  the  ellicicncy  of  changes 
in  the  distribution  of  the  flux.  With  the  theoretical  case  of  a  sine- 
law  distribution  he  compares  analytically  other  cases,  equally  unreal 
in  tact — namely,  those  of  a  distribution  of  supposed  uniform  density 
over  a  limited  arc  of  polar  span.  From  his  calculations  it  may  be 
deduced  that  the  conversion  ratio  will  be  the  same  as  the  sine-law 
distribution  if  the  poles  arc  such  that  the  breadth  of  their  faces  is 
about  70  per  cent  of  the  pole  pitch.  If  the  faces  are  broader,  the 
voltage  ratio  for  a  single-phase  machine  will  be  lower  than  70.7  per 
cent,  and  the  ampere  ratio  higher  than  141. 4  per  cent.  If  the  pole- 
breadth  is  reduced  to  2-3  of  the  pnle-tlilcli,  cjr  to  '/.  the  pole-dilch, 
the  respective  voltage  percentages  become  as  follows: 

TAUl.K  VI. 


Voltace  (or 

Bine  Law. 

Pole  Ratio, 

3. 

Pole  Ratio, 

Continuous  current 
Elngle-phase 

Twopliaso 

Thn-e-phose 

Four-phaso 

Blx-phue 

100 
70.7 
70.7 
61.2 
60.0 
36.35 

100 

76 
76 
06 
63 
87 

100 

eti 

82 
71 
68 
42 

M.  Routin  has  made  another  study  of  the  effect  of  varying  the 
pole  breadth  in  a  mathematical  paper,  in  which  also  he  assumes  the 
uniformity  of  the  field  beneath  the  poles. 

In  the  Oerlikon  converter  (above  described),  the  pole-breadth 
was  only  55  per  cent  of  the  pitch,  yet  the  voltage  ratio  was  66.6; 
showing  that  the  field  docs  not  distribute  itself  uniformly,  but  is 
less  concentrated,  with  fringing  at  the  pole-tips. 

Mr.  Kapp  has  further  treated  the  question  of  the  limit  of  out- 
put for  equal  heating,  for  different  pole-breadths,  and  for  different 
angles  of  phase  displacement  in  the  currents.  When  the  phase 
displacement  is  zero,  the  limiting  output  of  a  single-phase  converter 
armature  was  (see  above)  85  per  cent  of  that  when  used  as  a  con- 
tinuous-current armature  simply,  if  the  sine  law  is  assumed.  For 
pole-breadths  of  2-3  and  yi  respectively,  Kapp  finds  this  increased 
to  88  to  95  per  cent.  This  is  equivalent  to  saying  that  if  by  con- 
ccntiation  of  field  one  makes  the  midway  coils  relatively  more 
active,  there  will  be  for  equal  output  less  heating  of  the  coils  next 
to  the  connectors,  and  a  less  total  heating.  If  there  is  a  phase  dis- 
placement such  that  cos  ph  =  0.8  (ph  =  ,55°).  the  percentage  output 
for  sine-law  distribution  is  69,  but  with  pole-breadths  2-3  and  ]/i 
respectively,  this  is  raised  to  73  and  80  per  cent.  But  in  practice  the 
fringing  of  the  field  will  reduce  these  latter  values.  For  the  more 
favorable  cases  of  two-phase  and  three-phase  converters,  these  per- 
centages of  output  for  equal  heating  of  the  armature  are  greatly 
raised.  The  three-phase  converter,  assuming  sine  distribution  and 
no  phase  displacement,  has  a  limiting  output  134  per  cent  of  tliat 
of  the  simple  continuous-current  armature.  With  pole-breadths  of 
2-3  and  ',2,  the  output  rises  to  138  and  144  per  cent  respectively; 
and  if  there  is  a  phase  dislocation  such  that  cos  ph  =  0.8,  to  117  and 
126  respectively.  For  a  two-phase  converter  the  limiting  output  of 
164  per  cent.for  the  case  of  sine  distribution  and  cos  ph  ^=  i.bccomes 
167  and  170  per  cent  respectively  for  pole-breadths  of  2-3  and  'A; 
whilst,  when  cos  ph  ^  0.8.  these  numbers  fall  to  144  and  153  per 
cent  respectively. 

A  four-pole  30-k.  w.  two-phase  converter,  constructed  by  Brown. 
Boveri  &  Co..  has  been  described  to  me  by  M.  B.  Field,  who  de- 
signed it  for  that  firm.  The  armature  is  wound  according  to  the 
scheme  shown  in  Fig.  14.  It  has  four  poles  (two  wound,  two  un- 
wound), and  runs  at  1,200  r.  p.  m..  giving  a  frequency  of  40  periods 
per  second.  Its  efiiciency  is  about  90  per  cent.  The  input  being  two 
currents,  of  415  working  amperes  each,  in  quadrature  at  40  volts,  the 
output  is  500  amperes  at  60  volts.  The  armature  is  a  cylindrical 
drum-wound,  in  56  slots,  with  two  conductors  per  slot,  as  a  singly 
re-entrant  double  winding,  being  cross-connected  at  the  slip  rings 
to  give  four  p.irallel  circuits.  At  normal  load,  the  excitation  is 
such  as  to  give  a  flux-density  in  armature  core  body  of  7.800  lines 
per  square  centimetre,  and  in  the  teeth  of  10.700  to  14.900.  It  runs 
(as  exciter  for  some  two-phase  alternators)  in  parallel  with  some 
turbine-driven  exciters  and  with  a  two-phase  to  continuous  motor- 
generator.     The   ratio  of  conversion   when   running  as   two-phase 


iiK^tor  did  not  alter  greatly  with  the  txcilation,  as  the  following 
figures  show: 

TAIU.K  VI  t. 


Exciting 
current. 

3 

4 
6 
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8 
10 
12 
14 


Virtual  volts 
botwoon 
slipringe. 
l«-5 
270 
:»() 
410 
465 
.'i.^O 

rs-5 

59  0 
620 
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commutator.  percentage. 

300  60  8 

430  62-7 

530  64-2 

620  651 

68-6  67-8 

770  68-6 

820  68-8 

860  68'6 

88-6  710 


It  is,  however,  in  America  that  the  converter  has  found  its  appli- 
cation on  the  larger  scale,  for  the  purpose  of  supplying  continuous 
currents  for  tramway  circuits,  electric  lighting  systems,  and  elec- 
trolytic processes  from  distant  power  stations,  whence  the  trans- 
mission is  accomplished  by  polyphase  currents  at  high  voltage. 
These  high  voltage  currents,  when  they  reach  the  receiving  end, 
are  first  passed  through  transformers  to  reduce  the  pressure  to  a 
suitable  lower  voltage,  and  are  then  passed  through  the  converters. 

One  difficulty  which  has  been  experienced  when  operating  con- 
verters in  their  application  on  the  large  scale — a  difficulty  which 
could  hardly  have  been  foreseen  from  the  working  of  small  isolated 
machines — is  a  tendency  for  them,  when  grouped  in  parallel,  to  set 
up  a  see-sawing  interference  of  slow  period,  probably  in  conse- 
quence of  armature  reactions,  similar  to  those  which  in  certain  types 
of  alternators  trouble  their  parallel  running.  Another  puzzling  de- 
fect is  a  similar  tendency  to  hunt,  observable  when  two  converters 
are  arranged  in  series  at  the  two  ends  of  a  long  three-phase  trans- 
mission line  for  the  purpose  of  feeding  continuous  currents  from 
one  point  to  another.  The  cure  for  these  troubles  will  probably  be 
found  in  an  analagous  treatment  to  that  adopted  for  securing  good 
parallel  running  in  alternators,  namely,  careful  design  so  as  to  pre- 
vent arni.-.ture  reactions  from  unduly  distorting  the  magnetic  field. 
But  the  point  demands  further  investigation. 

Before  quitting  the  subject  of  converters  it  is  but  right  to  refer 
to  the  existence  of  another  class  of  rotating  machines  for  effecting 
the  same  aim,  and  to  which,  for  distinction,  the  name  of  "  pcrmu- 
t.itors "  may  be  allotted.  In  this  category  are  comprised  those 
machines  in  which  alternating  currents  (of  one,  two  or  three 
phases)  are  first  transmitted  through  a  stationary  part  of  the  ap- 
paratus (a  species  of  transformer)  where  they  create  in  a  re-entrant 
sectional  winding  a  series  of  alternating  currents  which  differ  from 
one  another  in  phase  by  small  successive  phase-angles;  these  cur- 
rents then  being  led  off  to  a  commutator  and  commutated  section 
by  section  into  a  continuous  current.  To  fix  ideas,  consider  Fig.  15. 
which  is  adapted  from  a  recent  article  by  Dr.  J.  Sahulka  in  the 
"  Zeitschrift  fur  Elektrotechnik."  The  lower  part  of  the  diagram 
represents  the  stationary  transforming  apparatus,  having  three  pairs 
of  projecting  poles,  wound  with  three  circuits.  A.  A'.  B.  B'.  and  C. 
C.  to  which  arc  brought  the  three-phase  primary  currents.  The 
action  of  these  three-phase  currents  is  to  produce  traveling  polari- 
ties along  the  row  of  poles,  and  induce  electromotive  forces  in  the 
coils  wound  around  the  portion  of  the  core  about  the  six-pole 
faces.  This  winding,  it  will  be  observed,  is  electrically  the  precise 
equivalent  of  a  Gramme  ring.  In  an  ordinary  Gramme  dynamo 
the  ring  revolves  between  the  two  poles.  Here,  instead,  the  two 
polarities  travel  past  the  re-entrant  winding.  Under  these  circum- 
stances, seeing  that  the  commutator  stands  still,  it  is  necessary  that 
the  brushes  should  be  rotated  synchronously  in  order  that  they  may 
collect  the  continuous  current.  A  development  of  permutating  ma- 
chines was  made  by  Hutin  and  Leblanc,  who  turned  the  difficulties 
of  revolving  brushes  by  the  following  device:  Upon  the  shaft  of 
the  synchronous  motor  is  fixed  the  commutator  and  a  series  of  slip- 
rings  equal  in  number  to  the  bars  on  the  commutator,  so  that 
though  the  commutator  revolves,  each  segment  may  still  be  in 
connection  with  its  corresponding  point  on  the  stationarj-  re-en- 
trant winding.  The  brushes  may  then  be  fixed  as  in  ordinary  ma- 
chines. The  sole  advantage  of  machines  of  this  type  seems  to  be 
that  they  can  transform  and  convert  the  three-phase  currents  from 
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a  high  voltage  without  requiring  the  interposition  of  any  other 
transformer.  Their  disadvantage  in  requiring  many  slip-rings  is 
obvious.  It  is  also  very  doubtful  whether,  under  varying  condi- 
tions of  use,  the  sparking  would  not  be  excessive.  Nevertheless, 
this  type  of  converting  machine  is  well  deserving  of  the  further  at- 
tention of  engineers.  Probably  there  are  cases  where  it  is  to  be 
preferred  to  cither  the  motor-dynamo  group  or  the  rotary  converter 
proper.  The  motor-dynamo  can  transform  the  voltage  as  well  as 
change  the  species  of  current.  The  converter  can  change  the 
species  of  current,  but  only  by  adopting  a  fixed  ratio  of  voltages. 


EXTENSIONS  TO  THE  CITY  AND  SOUTH 
LONDON   RAILWAY. 


TROLLEY  TOWER  CAR. 


The  trolley  car.  shown  in  the  illustration,  was  buill  by  the 
J.  G.  Brill  Company  for  the  Fairmount  Park  Transportation 
Company.  Philadelphia.  The  road  is  peculiar  in  that  there  are 
no  roadways  along  its  route  so  that  the  usual  trolley  wagon 
was  out  of  the  quostion  both  for  construction  and  repair  work. 
The  car  body  is  mounted  on  a  four-wheel  No.  7  Urill  truck  with 
33-in.  wheels  and  two  AV.  P.  iiO  motors.  The  wheel  case  is  6-ft. 
and  the  gage  Is  5  ft.  2%  in.  The  body  of  the  car  is  12  ft.  over 
the  end  sill.-;  anil  6  ft.  10  in.  wide.  The  sills  are  about  9  in.  deep 
and  are  framed  so  as  to  give  a  strong  support  to  the  angle  iron 
buffers.  The  sides  are  IS  in.  high  by  1%  in.  thick.  They  are 
strajipcd  and  made  verj-  solid.  A  short  length  in  the  centre  of 
the  side  is  made  to  drop.  At  one  end  there  is  n  trolley  stand 
on  a  separate  frame  which  is  braced  from  the  tower.  This  stand 
carries  four  incandescent  lights.  In  the  same  circuit  there 
is   a    movalile   liglit    with    long  leads,    so    that    it    can    be    used 


TROLLEY  TOWER  CAR. 

at  the  extreme  end  of  the  platform  or  at  any  other  point 
about  the  car  where  a  light  may  be  needed.  In  each  corner  of 
the  body  there  are  tool  boxes  built  in.  The  platform  has  a  9-ft. 
reach,  and  Is  placed  in  the  middle  of  the  car.  The  wide  wheel 
base  made  this  easily  possible.  The  reach  of  the  platform  had 
to  be  great  enough  to  cover  the  opposite  track.  There  are  brake 
wheels  at  both  ends  of  the  car,  two  controllers,  two  gongs,  and 
the  usual  saad  boxes  are  provided.  The  total  weight  complete 
Is  15,000  lbs. 


The  underground  railways  of  London  have  been  brought  to  the 
attention  of  American  readers  lately  by  the  large  orders  ior  elec- 
trical appliances  placed  in  the  United  States.  Although  the  cost  of 
driving  the  tunnels  is  enormous  the  traffic  in  London  is  great 
enough  to  justify  the  expense.  When  compared  with  the  surface 
lines  the  length  of  the  tunnels  is  very  short,  with  the  funkier  dis- 
advantage that  each  short  line  is  owned  by  a  separate  company. 
The  pioneer  of  these  railways  is  the  City  &  South  London  Railway 
wliich  was  commenced  13  years  ago. 

Some  important  extensions  arc  now  in  progress  and  they  include 
the  driving  of  a  tunnel  under  the  Thames  river  and  constructing 
an  underground  station  beneath  a  large  church.  A  description  of 
this  work  is  given  in  the  London  "  Electrical  Review  "  from  which 


OLD  AND  NEW  TUNNELS,  LONDON. 

the  illustration  and  data  are  taken.  The  work  of  tunneling  was 
commenced  in  October,  1886.  and  it  was  at  the  time  and  in  this 
work  that  the  feasibility  and  economy  of  the  Greathead  system  of 
tunneling  were  demonstrated.  In  1888  the  hydraulic  elevators  were 
completed  and  in  1889  the  contract  for  the  electrical  equipment  was 
let.  After  four  years  had  elapsed  the  road  was  at  last  opened  in 
December.  1890. 

The  line  consists  of  two  iron  lined  tunnels  which  besides  passing 
under  the  Thames,  in  some  places  go  through  water-bearing  strata, 
compressed  air  in  combination  with  the  shields  having  been  suc- 
cessfully used  for  this  portion  of  the  work.  Grouting  by  com- 
pressed air  was  first  employed  on  this  line  for  the  purpose  of  fill- 
ing in  the  cavity  left  by  the  advance  of  the  shield. 

The  rolling  stock  of  the  line  consists  of  17  locomotives  and  54 
cars,  their  peculiar  design  being  shown  by  illustrations  published  in 
the  Review  in  September,  1893.  In  the  first  six  months'  operation 
174,000  train-miles  were  run  and  2,412,000  passengers  were  carried 
and  in  the  half  year  preceding  January  i,  1898,  230,000  train-miles 
were  run  and  3,337,861  passengers  carried.  During  the  latter 
period  the  operating  expenses  were  56.67  per  cent  of  the  gross  re- 
ceipts and  a  dividend  of  Ij^  per  cent  was  declared.  The  system  has 
never  been  particularly  successful  financially  and  the  new  work  has 
been  undertaken  with  the  hopes  that  the  traffic  will  be  materially 
increased.  One  new  station  will  be  near  the  London  Bridge  ter- 
minus and  connections  will  be  made  with  the  Northern  &  City 
Railroad  and  the  Metropolitan,  Central  London  and  Waterloo  & 
City  underground  railways.  The  line  has  heretofore  been  out  of 
touch  with  other  railway  systems  but  with  the  extensions  it  will 
connect  with  a  complicated  network  of  railways.  The  most  con- 
spicuous feature  from  an  engineering  standpoint  is  the  underpin- 
ning of  St.  Mary  Woolnoth  church,  underneath  which  the  shafts 
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for  the  elcvalois  li.ivc  Ihcii  sunk.  The  company  was  granted 
power  at  one  time  to  pull  down  tlie  church  but  later  the  condition 
was  imposed  that  the  structure  was  to  be  left  intact  but  (he  subsoil 
could  be  used  for  a  station.  The  lar^e  oblong  shaft  is  24  by  73  ft. 
and  divided  into  five  bays,  each  of  which  contains  an  elevator.  It 
is  lined  with  a  cast-iron  casement  for  a  depth  of  52  ft.,  the  remain- 
ing portion  being  brickwork  in  which  arc  the  entrances  and  exits 
to  the  elevators.  The  two  station  tunnels  are  each  21  ft.  in  diam- 
eter and  lined  with  cast   iron   rings. 

In  underpinning  the  church  the  four  main  girders,  designed  to 
support  the  four  groups  of  columns  which  carry  the  roof,  were 
fixed  in  position,  and  sni.ill  needle  girders  were  then  threaded 
through  the  bases  of  the  ccilumns.  The  south  wall  was  pierced  at 
intervals  of  about  s  ft.  and  strong  needle  girders  fixed  through  the 
wall,   one  end   resting  on   the   solid   stone   on   the   outside,   and   the 


WASHOUTS  IN  THE   MIAMI   VALLEY. 


The  six  views  here  shown  were  taken  after  the  flood  on  March 
2,),  1898,  which  was  one  of  the  most  disastrous  known  in  the  Miami 
Valley  and  doing  great  damage  to  railroad  and  electric  railway 
I)roperty.  It  represents  one  of  the  obstacles  with  which  many  in- 
lerurbans  have  to  contend.  On  account  of  these  washouts  the  Cin- 
cinnati &  Miami  Valley  Traction  Company  which  owns  .37  miles 
of  track  had  to  suspen<l  operation  for  three  days  between  Miamis- 
burg  and  Hamilton  and  one  day  between  Daylon  and  Miamisburg. 
There  was  also  great  damage  between  Miildlelown  and  Trenton 
and  more  than  a  mile  of  the  roadbed  between  Overpeck  and  Ham- 
ilton was  destroyed.  It  cost  a  large  sum  to  put  the  roadbed  in 
shape  again  and  it  was  six  weeks  before  the  trestle  was  pulled  back 
into  place. 


RESULT  OF  A  FLOOD  OF  THE  MIAMI   RIVER. 


other  tied  down  to  one  of  the  main  girders  supporting  the  columns. 
For  the  wall  on  the  north  side  the  same  method  could  not  be 
adopted,  as  the  work  could  not  be  executed  from  the  street.  One 
main  girder  was  therefore  designed  to  carry  the  whole  weight. 
Needle  girders  were  fixed  just  below  the  church  floor  level,  under 
cover  of  which  the  wall  was  cut  away  to  allow  of  the  girder  being 
fixed.  After  the  wall  had  been  securely  pinned  up  above  the  gir- 
der, suspended  needles  were  put  in  one  at  a  time,  and  the  interven- 
ing masonry  held  up  by  cross  steel  joints  placed  on  the  top  of  the 
needles.  Grouting  under  air  pressure  has  been  largely  employed 
in  the  work,  especially  for  filling  up  between  the  girders  and  the 
old  masonry. 

The  power  station  which  is  located  near  one  terminus  has  been  in 
operation  for  eight  or  nine  years  and  the  machinery  is  of  obsolete 
design,  Siemens  bi-polar  dynamos  being  belt  driven  from  Willans 
engines.  The  illustration  shows  the  junction  of  the  new  tunnel 
with  one  of  the  old  ones,  the  original  line  being  to  the  left  in  the 
picture.  The  work  at  the  junction  was  accomplished  without  at 
any  time  stopping  the  regular  traffic. 


The  trestle  was  built  in  the  Miami  river  between  Franklin  and 
Middletown  and  is  1.700  It.  long.  The  northern  half  which  was  not 
affected  by  the  flood  was  anchored  with  stone  but  the  lower  half, 
which  was  lifted  and  thrown  to  one  side,  was  not  anchored.  The 
reason  for  this  was  that  the  river  bed  is  formed  of  shale  rock  and 
the  piling  instead  of  driving  into  it, dubbed  up  on  end  and  just  stood 
on  the  bottom  of  the  river.  The  water  coming  up  under  the  string- 
ers floated  it. 

The  pictures  are  from  the  following  views:  i.  The  washout  at 
Franklin  dam.  2.  The  south  end  of  the  river  trestle.  3.  Another 
view  of  the  south  end  of  the  trestle.  4.  The  center  of  the  river 
trestle.  5.  Building  up  the  roadbed  at  Franklin  dam,  the  break  in 
the  bank  having  been  stopped  with  gunny  sacks.  6.  Looking 
south  from  the  Franklin  dam  washout. 

•  «  » — — — - 

J.  Walter  Gillett.  electrician  of  the  Marinette  (Wis.)  Gas,  Elec- 
tric Light  &  Street  Railway  Company,  has  resigned  and  has  ac- 
cepted a  position  as  superintendent  of  a  large  electrical  concern  in 
United  States  of  Colombia,  South  America. 
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STOREROOM  ACCOUNTS  OF  THE  CALUMET 
RAILWAY. 


There  are  few  leaks  in  street  railway  management  that  can  be  so 
easily  and  efTectiially  stopped  as  the  loss  of  stock  material,  but  if  it 
does  not  receive  proper  attention  the  waste  soon  grows  to  consid- 
erable magnitude.  Whenever  a  road  is  of  sufBcient  size  to  have  its 
own  repair  shop  it  becomes  a  manufacturing  institution  on  a  small 
scale  and  it  would  be  well  to  copy  factory  methods.  In  the  care 
of  stock  material  there  is  great  negligence  with  many  roads.  It  is 
not  uncommon  to  see  stock  kept  under  benches  in  the  repair  shop 
and  in  the  car  barn,  open  to  everyone,  and  no  one  in  particular  re- 
sponsible for  its  keeping;  or,  even  worse,  parts  are  left  outside  ex- 
posed to  theft  and  to  the  weather.  When  J.  J.  Williams  was  ap- 
pointed auditor  of  the  Calumet  Electric  Street  Railway  Company  of 
Chicago,  he  believed  that  the  material  saved  by  providing  a  place 
and  a  man  to  care  for  it  would  more  than  compensate  for  the  cost. 

The  company  owns  about  90  miles  of  track  and  has  225  cars.  It 
is  a  suburban  road  throughout  its  entire  length  and  has  quite  a  va- 
riety of  ei|uipnient.  some  of  which  has  been  in  service  for  several 
years.  In  consequence  there  is  much  repair  work  and  a  large  stock 
has  to  be  carried.  The  stores  are  kept  in  a  separate  building  at 
the  rear  of  the  repair  shop.  On  the  first  floor  shelves  are  built  up 
around  the  walls  and  subdivided  into  boxes.  Every  kind  of  article 
or  material,  no  matter  how  bulky  it  may  be,  has  a  separate  box  and 
number.  There  are  now  2,340  boxes  and  this  number  will  shortly 
be  increased  to  2,500.  The  different  oil  cans  and  barrels  are  given 
a  box  number,  as  are  also  the  racks  holding  iron  for  the  blacksmith 
shop.  All  the  scrap  iron  about  the  place  is  gathered,  sorted  and 
boxed.  The  heaviest  material  is  kept  in  the  basement,  which  is 
about  on  the  ground  level.  The  parts  most  frequently  called  for  are 
kept  close  to  the  storeroom  window,  all  arrangements  being  made 
with  a  view  to  quick  delivery. 

All  material  is  delivered  to  the  storeroom,  together  with  the  bills 
for  the  same  after  they  have  passed  through  the  hands  of  the  gen- 
eral manager  and  purchasing  agent.  The  storekeeper  counts  or 
weighs  everything  and  then  makes  the  proper  distribution.  He 
then  enters  on  his  stock-book  the  number  and  size  of  each  article 
with  date  of  delivery.  In  the  price-book  is  entered  the  cost  of  each 
article  from  the  bill.  A  duplicate  stock-book  is  kept  by  the  clerk  in 
the  auditor's  office,  the  records  of  which  are  made  from  the  daily 
reports  of  the  storekeeper.  Nothing  leaves  the  storeroom  except 
on  a  stock  requisition. 


parisons  are  made.     By  this  means  if  the  storekeeper  should  change 
the  requisition  in  any  way  it  would  at  once  be  detected.  If  there  was 
a  desire  to  defraud  the  company  a  collusion  between  the  store- 
■  keeper,  the  foreman  and  workman  would  be  necessary. 

The  stock-book  contains  a  page  for  each  separate  kind  of  ma- 
terial, and  each  page  is  divided  across  for  four  years  of  12  months 
and  the  months  are  subdivided  into  31  days.  When  the  day's 
requisition  comes  in  entries  are  made  for  all  the  stock  consumed. 
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THE  CALUMET  ELECTRIC  STREET  RAILWAY  COMPANY. 
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At  the  first  of  the  month  the  amount  or  number  of  each  article  is 
given  and  beneath  each  day  the  number  used  is  checked  oflf.  At 
the  end  of  the  month  the  number  or  amounts  used  are  added  to- 
gether and  substractcd  from  the  stock  on  hand  at  the  first  of  the 
month.  As  a  check  on  the  accuracy  of  the  accounts,  each  month 
the  auditor  orders  some  of  the  boxes  to  be  inspected,  choosing  any 
number  he  may  think  of,  but  not  in  rotation,  from  month  to  month. 
M  the  end  of  the  year  an  inventory  is  taken.  That  these  accounts 
are  carefully  kept  is  demonstrated  by  the  one  for  the  last  year.  The 
inventory  came  within  $3.10  of  checking  with  the  records  made 
from  the  bills  arid  requisitions. 

It  might  seem  a  difficult  task  to  keep  records  of  the  value  of  each 
article  while  the  market  prices  are  fluctuating  more  or  less.  This 
is  simplified  by  the  rule  that  every  article  must  be  valued  on  the 
requisition  at  the  price  paid  for  it.  The  present  market  value  has 
nothing  to  do  with  the  use  of  material  from  the  storeroom.  As  an 
example  ol  this:  if  100  bolts  were  purchased  for  $1.50,  and  after  75 
had  been  used  another  lot  of  100  was  received,  the  price  of  which 
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PAGE  FROM    STOCK-BOOK,  CALUMET  RAILWAY. 


When  a  workman  has  to  use  so  many  bolts,  oil,  etc.,  he  goes  to 
the  foreman  and  gets  a  requisition  which  is  made  out  in  duplicate. 
He  takes  the  slip  to  the  stockkeeper,  and  at  the  delivery  of  the 
stock  the  workman  signs  the  requisition  in  receipt  for  the  material. 
The  storekeeper  places  this  on  file  and  at  9  o'clock  each  morning  he 
delivers  to  the  auditor's  office  all  the  requisitions,  with  price  and 
box  number  added  to  each,  which  were  honored  the  previous  day. 
The  foremen  send  their  duplicate  requisitions  to  the  office  and  com- 


had  dropped  to  $1.00,  the  first  100  bolts  are  charged  at  VA  cents 
apiece,  and  it  makes  no  difference  whether  the  last  25  of  the  100 
bolts  are  actually  taken  from  the  first  or  second  lot.  A  complete 
record  is  kept  of  all  the  old  material  that  is  sent  to  the  storeroom 
and  a  price  set  on  each  article.  Piping  and  valves  which  have  been 
put  aside  for  the  time  being  are  placed  in  the  storeroom  and  given 
a  value.  A  price  is  fixed  on  the  sorted  scrap  iron,  and  a  charge  is 
made  against  the  foundry  whenever  any  is  used  there. 
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Tlic  coini)k'tc  systpiii  of  accounts  wliicli  has  been  inlrodiitcd  and 
developed  by  J.  J  Williams  is  almost  identical  with  the  standard 
system  of  accounting  of  llic  Accountants'  Association.  In  the 
classification  there  arc  a  few  minor  dilTercnces,  but  Mr,  Williams 
intends  changing  these  to  conform  with  the  standard.  A  feature 
which  is  of  great  value  for  reference  is  the  special  construction  ac- 
counts. For  any  work  which  is  in  any  way  out  of  the  ordinary, 
such  as  piitliuK'  in  machinery,  new  line  or  track  work,  paving  or 
crossing  work,  new  buildings,  veslibuling  cars,  etc.,  General  Man- 
ager Sloan  issues  an  order  which  is  known  by  its  number.  Copies 
of  this  luinduTed  order  are  posted  in  the  oflice,  car  b.irn. repair  sliop 
and  one  given  to  the  timekeeper.  The  time,  material  from  stock- 
room and  material  specially  piuchased  for  it  are  separately  charged 
to  llie  order,  and  in  this  way  an  itemized  account  is  kept  of  the 
costs.  Afterwards  the  amounts  arc  transferred  to  under  the  head- 
ings of  the  regular  classification.  At  the  end  of  the  month  a  state- 
ment is  given  to  each  head  of  a  department   showing   the  cost  of 


TOLEDO  TRACTION  COMPANY  BAND. 


'I'lios.  II.  MeI.ean,  general  manager  o(  the  Toledo  Traction  Com- 
pany, is  one  who  believes  not  only  in  the  desirability  of  improving 
bis  men  in  every  way,  but  favors  also  fretiuenl  gatherings  for  social 
and  literary  purposes,  and  at  these  (unctions  he  is  always  one  of  the 
moving  spirits.  Not  long  ago  he  discovered  that  a  large  number 
of  the  men,  like  himself,  are  very  fond  ot  good  music  and  that 
among  the  several  himdred  employes  were  quite  a  number  of  excel- 
lent musicians.  When  lie  proposed  to  organize  a  brass  band  to  be 
(••imposed  exclusively  of  Traction  men.  the  plan  met  with  instant  (a- 
\nr,  and  with  a  generfjiis  subscription  of  Ins  own  and  the  company 
ilie  boys  had  no  trouble  in  raising  the  balance  of  the  thousand  dol- 
lars necessary  to  buy  the  instruments.  Though  in  existence  I)Ut  a 
few  months  the  Traction  Company  Centennial  Band  has  already  be- 
come famed  for  its  excellence,  and  is  the  pride  of  everyone  from 
president  down,  and  its  services  are  in  demand  for  parades  as  well 


TOl.KlHi    IK.M   rmX   COMP.\XY  CENTENNIAL  BAND. 


labor  and  material,  and  in  this  way  any  leak  or  mistnanagement  is 
soon  detected  and  attention  called  to  it. 

GENERAL  MANAGER'S  ORDER   NO.  313. 

In  construction  work  at  power  house,  charge  to  above  general 
manager's  order.     Distribute  labor  and  material  as  follows: 

A.  Excavations  for  stack. 

B.  Foundations  for  stack. 

C.  Stack  proper. 

D.  Excavation  for  boiler  foundation. 

E.  Foundation  for  boilers. 

F.  Boilers  proper. 

G.  Furnaces. 

H.   Preparatory  work. 


as  the  special  monthly  concerts  given  exclusively  for  Traction  em- 
ployes and  their  families.  The  band  includes  25  members  and  has 
chosen  for  its  motto  the  adinirable  sentiment:  'Life,  Liberty  and 
the  Pursuit  of  Happiness."  J.  Collins,  superintendent  of  the  com- 
pany, is  president  of  the  band  and  his  portrait  is  shown  in  the  lower 
right  hand  corner  of  the  engraving.  The  band  manager,  whose 
portrait  appears  in  the  lower  left,  is  A.  A.  .'\tkinson,  contracting 
agent  for  the  lighting  department  of  the  Traction  Company.  As 
noted  in  a  recent  issue  of  the  Review  the  band  gave  a  most  enjoya- 
ble and  successful  public  entertainment  on  November  10,  last. 


The    Cleveland    City   Railway   is   building   a   new   car   house   at 
Rocky  River;  it  is  85  ft.  by  340  ft. 


The  Mahoning  Valley  Railway  Company,  of  Youngstown.  C, 
contemplates  building  about  five  miles  of  new  track  and  making 
some  radical  changes  in  the  power  station  arrangement.  The  plan 
is  to  discontinue  the  operation  of  three  separate  stations,  now  in 
use.  and  build  a  new  station  sufficiently  large  to  furnish  current  for 
the  entire  system. 
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ANNUAL  REPORT  OF  THE  'ALLEY  L. 


At  the  annual  meeting  of  the  stockholders  of  the  South  Side  El- 
evated Railroad  Company,  of  Chicago,  the  officers  and  directors 
were  re-elected.  President  Carter  stated  in  his  report  that  the  road 
had  been  earning  for  the  past  six  months  3I/2  per  cent  on  its  capital 
stock  and  although  it  had  seemed  best  to  expend  the  earnings  so  far 


SIGNAL  SYSTEM  OF  THE  LEHIGH  VALLEY 
TRACTION  COMPANY. 


The  Allentown  &  Lehigh  Valley  Traction  Company  has  devel- 
oped a  very  neat  signal  system.  The  steep  grades,  curves  and  single 
track  requires  a  signal  which  will  operate  positively  and  hold  the 
cars  on  switches  until  the  track  between  switches    is  clear.     This 
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tor  betterments,  if  expectations  of  business  continue  dividends  can 
be  declared  in  the  near  future.  The  average  daily  traffic  for  the  year 
has  been  51,771  passengers  against  36,525  last  year.  When  the  mo- 
tive power  was  changed  it  seemed  that  120  cars  would  be  sufficient 
to  take  care  of  the  traffic,  but  now  the  entire  equipment  of  180  cars 
has  been  prepared  for  electric  traction.  During  the  past  year  stor- 
age batteries  have  been  installed,  the  Union  Loop  station  has  been 
connected  to  the  feeder  system,  an  inspection  shed  has  been 
built,  the  machine  shops  completed,  the  lighting  station  remodeled 
to  suit  the  new  conditions  and  a  bridge  built  to  connect  the  Stony 
Island  avenue  station  with  the  terminal  station  of  the  Calumet  Elec- 
tric Street  Railway  Company.  But  one  passenger  was  injured  on 
the  cars  of  the  company  during  the  past  year  and  that  one  not  seri- 
ously. A  combination  with  the  Chicago  City  Railway  Company 
which  was  discussed  during  the  year  was  prevented  by  legal  objec- 
tions. The  following  table  gives  the  average  traffic  per  day  for 
each  month  of  1898,  the  percentage  of  increase  over  the  correspond- 
ing months  of  1897,  earnings,  operating  expenses  and  the  per- 
centage of  operating  expenses  to  gross  earnings.  The  reduction 
from  84.5  to  55  per  cent  in  the  ratio  of  expenses  and  earnings  rep- 
resents the  comparative  economy  of  steam  locomotives  and  electric 
motor  cars. 

Average  Pet.  inc.  Percent 

daily      over  of  earn- 

traffic.     1897.     Earnings.        Expenses.      ings. 

January   52,117        48        $82,927.22        $70,242.55        84.7 

February   52,691        47  76,119-32  63,597.85        83.6 

March   54.828        54  87,631.33  71,101.20        81. i 

April   54,149        56  84,391.38  68,170.47        80.8 

May   49,459        51  79.92578  56.101.25        70.2 

J"»e 45.427        54  70,633.88  53.442.91        75.7 

July   44,148        63  70,662.98  49,762.77        70.4 

August   41,770        54  67,733.75  43.175-69        63.7 

September 46,576        55  72,336.36  4S.681.43        632 

October   58,198        48  92,618.58  52,602.76        56.8 

November 59,257      *09  92,372.14  52.92358        57-3 

December   62,735      *io        100,938.78  55.583.10        55.0 

Totals    51,777        42      $978,291.50      $682,385.56        69.8 

*Loop  in  use  in  November  and  December,  1897. 
«  ■  > 

At  Cleveland,  recently,  as  two  cars  were  passing,  the  trolley  wheel 
of  one  fell  and  was  carried  through  the  vestibule  and  front  partition 
of  the  other,  breaking  glass  and  slightly  injuring  two  passengers. 


system  is  a  manual  one  and  this  method  has  the  advantage  of  mak- 
ing the  conductor  responsible  for  mainlaining  liis  right  of  way. 

The  system  is  operated  as  follows:  A  conductor  before  entering 
a  section  between  switches  pushes  a  switch  rod  which  sets  a  signal 
at  the  turnout  ahead,  a  magnet  operating  a  red  semaphore  and  in- 
candescent lamps  behind  a  red  glass  disk.     This  makes  the  signal 
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visible  both  night  and  day.  This  semaphore  stays  set  until  he 
reaches  the  switch  ahead;  then  the  conductor  opens  the  circuit 
which  sets  that  track  behind  him  to  safety.  If  on  reaching  the 
switch  he  finds  the  semaphore  is  set  to  danger,  he  has  to  wait  on 
switch  until  the  car  passes.  Conductors  only  set  semaphores  ahead 
of  them  and  release  those  behind;  the  car  is  controlled  by  the  sem- 
aphores  operated  by   the   conductors   of    cars   passing    it   at    the 


^tJlWit%\lvv%\^jVA£M/* 


105 


switches,  and  the  signal  systems  (or  cars  operating  in  opposite  di- 
rection arc  entirely  independent.  In  each  signal  box  there  is  also 
a  pilot  lamp  which  is  extinguished  when  the  section  o(  track  is 
opened  and  illuminated  when  the  section  is  closed;  this  gives  the 
conductor  knowledge  that  his  signals  have  properly  operated  at  the 
distant  switch.  As  the  first  signal  set  gives  the  right  of  way  there 
is  no  meeting  between  switches.  The  detailed  description  is  given 
below  and  by  it  its  construction  is  readily  understood. 

There  arc  three  separate  operating  parts,  a  signal  setting  box,  a 
signal  releasing  box  and  the  semaphore  box. 

The  signal  setting  box  is  shown  with  details  in  Fig.  I.  The  mag- 
nets are  i^in.xi^.jin.  winding  space  with  fiber  heads  and  %  in. 
core;  the  end  of  the  iron  cores  exposed  to  the  armature  arc  tipped 
with  platinum  or  silver,  and  the  armature,  B,  is  also  faced  as  these 
surfaces  come  together  and  complete  the  circuit  and  arc  held  in 
contact  by  this  current  also  passing  through  the  magnets.  The 
armature  B  normally  rests  out  of  the  influence  of  its  magnet.  A 
rod  entering  from  the  bottom  of  the  box  shoves  this  armature  up 


closed  by  the  conductor  on  the  car  following.  The  diagram  of  con- 
nections is  given  in  Tig.  4.  Covered  No.  10  iron  wire  can  be  used. 
Robert  Uoumblaser  developed  all  the  details,  and  Assistant  Man- 
ager Walter  says  it  greatly  aids  in  the  satisfactory  operation  of  the 
road. 


into  contact  with  the  ends  of  the  magnet,  and  is  held  in  this  posi- 
tion until  the  circuit  is  broken. 

The  current  from  the  trolley  enters  first  through  a  lamp,  then 
through  the  magnet  winding  to  the  frame.  When  the  armature  is 
up  the  current  passes  down  the  arm  holding  the  armature  and  then 
through  the  signal  line  to  the  distant  semaphore  box. 

The  semaphore  box  contains  a  pair  of  solenoid  magnets  which 
set  the  semaphore  disk  and  light  the  lamps.  These  lamps  are  ar- 
ranged behind  a  red  glass  disk  inserted  in  the  semaphore  bo.x.  The 
disk  is  set  by  means  of  a  solenoid  operating  a  bell  crank  and  link, 
which  turns  the  semaphore  rod  and  displays  the  red  disk.  The  di- 
mensions and  methods  of  general  construction  employed  are  shown 
in  Fig.  2  The  circuit  first  passes  through  three  lamps,  then 
through  the  solenoid  and  out  to  the  signal  releasing  box.  The  con- 
struction of  this  box  is  shown  in  Fig.  3.  and  consists  of  a  switch 
and  a  lamp  in  circuit  with  this  switch.  It  is  operated  by  pushing  up 
the  rod  and  when  the  rod  is  released  the  blade  falls  back  into  posi- 
tion, but  it  will  not  close  the  circuit  now.  for  on  opening  the  circuit, 
the  magnet  in  the  circuit  making  box  dropped  its  armature  and 
opened  the  current  at  the  distant  switch,  which  can  now  only  be 


SHOP  NOTES  FROM  PEORIA. 


DV     H.    P.    DAY. 

The  Central  Railway  Company,  of  Peoria,  111.,  has  a  system  ol 
monthly  inspection  of  all  its  car  motors,  and  each  one  is  thor- 
oughly cleaned  and  everything  tightened  and  worn-out  parts  re- 
placed at  the  time  of  inspection. 

It  was  found  that  the  axle  linings  of  the  G.  E.  800  motors  were 
wearing  out  altogether  on  the  collar.  Instead  of  replacing  the  col- 
lar as  a  whole  it  was  found  better  to  have  castings  made  in  ring 
form  and  sweat  them  on  under  the  old  lining.  This  resulted  in 
practically  a  new  lining  at  a  sixteenth  of  the  cost,  being  about  1$ 
cents.  In  the  new  linings  the  collar  is  made  J4  in.  wider  from  the 
axle  out,  which  gives  more  wearing  surface  where  it  is  needed. 

It  was  the  custom  to  shrink  the  sleeves  of  the  W.  P.  30  and  50 
motors  on  the  shaft  but  it  was  found  that  20  per  cent  of  them  failed. 
The  heat  in  expanding  the  metal  made  the  sleeves  loose.  Now  they 
arc  put  in  the  lathe  and  bored  out  1-64  in.  small  for  the  shaft  and 
forced  on  solid.  The  sleeves  are  made  out  of  worn-out  pinions  so 
that  they  cost  practically  nothing. 

Some  trouble  was  experienced  from  the  noise  made  by  the  F  30 
motors  and  the  old  pinions  were  replaced  by  rawhide  pinions 
which  operate  noiselessly  and  are  much  easier  on  the  armatures. 
They  have  an  average  life  of  nine  months.  The  armature  linings 
have  proved  another  source  of  noisy  operation  but  this  was  stopped 
by  set  screws  which  were  put  in  the  caps,  leaving  no  play. 

In  refilling  burncd-out  51  D  rheostats,  it  is  now  the  practice  to 
renew  only  the  first  half  instead  of  putting  in  all  new  filling.  The 
motornien  are  given  strict  orders  to  use  the  first  half  only  in  start- 
ing the  car.  This  reduces  the  cost  one-half  and  gives  the  same  re- 
sults. 

The  diameter  of  small  trolley  wheels  has  been  increased  from  4  in. 
to  S  in.  which  makes  the  wheel  last  a  third  longer  and  docs  not 
wear  out  the  bushing.  Whereas  the  smaller  wheels  would  wear  out 
three  bushings  the  larger  ones  requires  only  two  before  the  trolley 
wheels  are  worn  out. 

Iron  guards  have  been  put  on  the  roof  headlights  to  prevent  the 
trolley  poles  from  breaking  them.  An  air  plant  giving  compressed 
air  at  60  lbs.  has  been  installed  in  the  power  station  to  be  used  in 
blowing  out  and  cleaning  armatures. 


INCREASE   IN  TORONTO. 


At  the  annual  meeting  of  the  Toronto  Street  Railway  the  direct- 
ors reported  net  profits  for  the  year  1898  of  $404,738.  Dividends 
aggregating  $240,000  were  paid  and  a  mileage  allowance  of  $64,000, 
leaving  a  surplus  of  $100,738. 

The  receipts  from  the  operation  of  the  Sunday  car  service  have 
shown  a  steady  and  marked  increase,  the  average  receipts  as  com- 
pared with  the  period  during  which  the  service  was  in  operation  in 
1897  showing  an  increase  of  $367.24  per  Sunday. 

Comparative  statistics  are  as  follows: 

1892  1897  1898 

Gross  earnings   $820,098    $1,077,612    $1,210,618 

Operating  expenses   590.333         523-8oi         S78.857 

Net  earnings  229,765         551.811         631.761 

Percentage  of  operating  expenses 

to  earnings   71.9  48.8  47.4 

Transfers  5.592,708      8, 169,022      9.287.239 

Passengers   19,122,022    25.271.314    28.710,338 

Last  year  the  company  built  30  new  cars  and  now  has  40  more  un- 
der construction. 

»  ■  » 

Walter  Frohle.  a  child  four  years  old,  was  last  month  awarded 
$23,000  damages  for  the  loss  of  one  leg,  ha\nng  been  run  over  by  a 
Brooklyn,  N.  Y..  trolley  car.  This  is  one  of  the  largest  verdicts  on 
record. 
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REORGANIZATION   UNDER  RAILROAD  LAW 
IN  ILLINOIS. 


Charles  L.  Boiiney,  vice-president  and  general  couiiscl  of  the 
Chicago  General  Railway,  which  is  one  of  the  four  so-called  inde- 
pendent street  railways  of  Chicago,  has  preparea  a  bill  which  was 
introduced  in  the  Illinois  legislature  by  Representative  Drew.  The 
bill  was  accompanied  by  a  petition  from  Mr.  Bonney  setting  forth 
the  conditions  of  the  street  railways  in  the  state  and  the  reasons  in 
favor  of  the  bill  drafted  by  him. 

The  street  railways  of  Illinois,  aside  from  the  large  roads  in  Chi- 
cago, have  been  hampered  in  their  development  by  reason  of  the 
fact  that  investors  look  askance  at  the  bonds  of  a  "horse  and  dum- 
my" road,  because  so  many  questions  affecting  rights  and  liabilities 
of  such  companies  have  never  been  passed  upon  by  the  courts.  In 
endeavoring  to  finance  the  Chicago  General  Railway  Company  Mr. 
Bonney  had  to  meet  this  dilKculty;  he  overcame  by  reorganizing  his 
company  under  the  general  railroad  law.  Investors  everywhere  arc 
familiar  with  the  provisions  of  this  law;  the  rights  of  companies  or- 
ganized under  it  have  all  been  passed  upon  by  the  courts;  and  the 
securities  of  such  companies  have  a  standing  that  "horse  and  dum- 
my" securities  can  never  expect  to  attain. 

This  Mr.  Bonney  has  demonstrated  in  his  own  case  and  the  plan 
he  proposes  is  to  enable  the  companies  outsiue  of  Chicago  to  give 
the  same  standing  to  their  bonds.  Statistics  have  been  collected 
which  show  that  the  outside  companies  and  the  four  independent 
Chicago  companies  have  a  total  of  730  miles  of  track  as  against  685 
miles  for  the  special  charter  companies  of  Chicago. 

Mr.  Bonney  has  carefully  examined  the  question  and  states  that 
there  is  no  dilViculty  in  reorganizing  under  the  railroad  law.  that  no 
rights  will  be  lost  in  so  doing,  and  that  the  gain  in  financial  stand- 
ing will  be  of  enormous  advantage  to  these  small  roads,  which  need 
money  to  make  necessary  extensions  and  put  iIkih  on  a  paying 
basis. 

In  conversation  with  a  Review  representative  Mr.  Bonney  said: 
"My  bill  has  been  designated  by  one  newspaper  as  a  Chinese  puzzle; 
in  fact  it  is  largely  based  on  and  its  language  closely  follows  the 
constitution  of  Illinois.  Briefly  stated  it  is  a  bill  relating  to  the  use 
of  streets  by  railways  which  will  give  all  companies  of  this  state 
good  financial  standing  in  the  money  markets  of  the  country.  Sec- 
tion I  is  based  on  section  4,  article  11,  of  the  constitution  of  1870. 
Section  2  is  based  on  clause  90  of  section  62  of  the  city  and  village 
act.  Section  3  defines  a  'street  railroad'  and  a  'railroad  in  a  street' 
as  being  the  same.  Sections  4,  5,  6,  7,  8  and  g  are  based  on  sections 
9  to  14,  inclusive,  of  article  11  of  the  constitution  of  1870.  Section  10 
is  designed  to  retain  the  proper  police  regulation  of  the  vehicles 
operated  under  the  control  of  the  local  authority,  without  interfering 
with  the  charter  right  of  the  company  to  continue  its  occupation. 
Section  11  is  designed  to  fix  the  period  for  which  corporations  may 
remain  in  business  without  interfering  with  the  right  of  the  local 
authority  to  exercise  proper  police  power.  Section  12  repeals  the 
entire  horse  and  dummy  law,  and  section  13  provides  that  horse  and 
dummy  companies  may  assign  their  property  to  companies  organ- 
ized under  the  general  railroad  law,  as  has  been  done  by  the  West 
and  South  Towns  Horse  Railway  Company.  Such  assignment  has 
already  been  sustained  by  the  courts. 

"The  railroad  commission  would  have  the  same  authority  over 
street  railways  as  over  steam  railroads.  This  plan  would  greatly  fa- 
cilitate the  development  of  interurban'  lines  in  which  direction  the 
most  promising  prospects  of  electric  roads  lie." 


A  GENEROUS  STREET  RAIL'WAY  OFFICIAL. 


The  Newport  News,  (Va.)  Hampton  &  Old  Point  Railway  Com- 
pany sold  its  street  railway  property,  including  14  miles  of  track 
and  32  cars,  to  the  Newport  News  &  Old  Point  Railway  &  Electric 
Company  on  October  26,  1898.  On  that  date  there  was  between 
$20,000  and  $30,000  in  the  treasury  of  the  old  company  which  was 
not  included  in  the  purchase.  This  amount  was  the  cash  balance 
in  the  hands  of  the  treasurer  and  was  the  property  of  the  stock- 
holders, and  not  money  accumulated  from  fares  turned  in  by  the 
conductors  and  not  rung  up,  as  was  stated  in  some  of  the  newspa- 
pers. 

F.  W.  Darling,  president  of  the  company,  and  his  father  and 
mother  held  two-thirds  of  the  stock,  and  they  proposed  that  the 


sum  be  divided  among  the  employes  in  recognition  of  their  faith- 
ful service.  This  did  not  meet  the  approval  of  the  minority  stock- 
holders and  the  matter  was  dropped  at  the  time.  When  Christ- 
mas came  the  Darlings  decided  to  divide  their  portion  of  the  ac- 
cumulated profits  of  the  defunct  company,  amounting  to  $16,000, 
among  the  men  according  to  the  time  of  service  and  position. 

Christmas  eve  the  employes  received  notice  to  report  at  the 
power  station.  There  was  some  anxiety  among  the  men  to  know 
what  such  an  emergency  call  at  that  time  meant  until  each  was 
handed  the  following  note: 

"In  recognition  of  your  faithful  and  efficient  service 
while  in  the  employ  of  the  Newport  News,  Hampton  & 
Old  Point  Railway  Company,  which  we  feel  has  added 
very  materially  to  its  success,  we  take  pleasure  in  enclosing 

you  a  check  for  $ ." 

The  cashier  who  had  been  with  the  company  since  its  organiza- 
tion received  $i,oao,  the  engineer  $712,  two  of  the  conauctors  $414 
each,  and  the  others  sums  ranging  down  to  $100.  The  men,  who 
had  not  the  slightest  intimation  of  such  good  fortune,  were  over- 
joyed and  were  unstinted  in  their  praise  of  the  generosity  of  the 
Darlings.  It  is  needless  to  say  that  F.  W.  Darling,  who  is  general 
manager  of  the  new  company,  holds  a  warm  place  in  the  hearts  of 
his  men. 

♦-♦-♦^ 

NOTES  FROM  EASTON  TRANSIT  COMPANY. 


The  Easton  (Pa.)  Transit  Company  has  avoided  any  trouble 
from  sleet  on  the  trolley  wire  for  the  past  year.  Late  in  the  fall 
trolley  wire  is  greased,  which  prevents  the  water  from  adhering, 
and  there  has  been  no  use  for  sleet  cutting  trolley  wheels.  The 
best  method  found  for  applying  the  grease  is  to  drive  the  construc- 
tion wagon  under  the  trolley  wire  and  have  a  man  apply  stilif  lu- 
bricating grease  that  they  used,  by  dipping  his  gloved  hands  into 


SIGN  liRACKET. 

the  grease  and  letting  the  trolley  wire  slip  through  his  hands  as 
the  wagon  is  driven  along.  Two  men  with  a  team  can  cover  about 
10  miles  of  wire  per  day.  This  application  lasts  during  the  winter 
season  and  obviates  sleet  troubles. 

The  company  has  also  changed  its  method  of  attaching  destina- 
tion signs,  having  found  that  the  hook  and  eye  allowed  the  sign  to 
flap  against  the  outside  of  the  vestibule,  injuring  the  paint,  and 
being  very  noisy.  A  cleat,  like  shown  in  sketch,  was  cast  so  the 
wooden  sign  is  slipped  into  it,  and  placed  on  the  front  of  the  dash. 
The  sign  can  be  slipped  in  place  from  the  ground.  They  like  this 
method  much  better. 


The  railroad  employes  in  Missouri  are  vigorously  opposing  the 
bill  now  before  the  Missouri  legislature  providing  for  the  reduction 
of  railroad  fares  in  that  state  from  3  cents  to  2  cents  per  mile. 


By  standing  at  his  post  Motorman  Nichol,  of  the  Toledo  Trac- 
tion Company,  prevented  a  serious  collision  with  a  Clover  Leaf 
train  on  January  10.  Because  of  slippery  rails  he  was  unable  to 
stop  his  car  until  almost  on  the  track;  the  front  of  the  vestibule  was 
carried  away  by  the  railroad  train.  Nichol  escaping  injury  by  a 
few  inches. 


RECENT  STREET  RAIIAVAY   DECISIONS. 
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FACTS  EXCUSING  FROM   l.lAlill.ITY   FOR   LOOSFNFU 

RAIL. 


Kelly  V.  Metropolitan  Street  Railway  Comiiaiiy  (N.  Y.),  54  N.  Y. 
Supp.,   173.     November   10,   i8y8. 

A  judgment  was  obtained  in  this  case  for  injuries  caused  by  a 
loosened  or  upturned  rail  catehinH  a  wagon,  causing  the  whiUlctrce 
to  break,  and  precipitating  tlie  man  driving  in  the  wagon  to  the 
ground.  According  to  the  testimony  introduced  in  his  behalf,  the 
end  of  one  rail,  where  two  rails  had  been  joined,  projected 
about  six  inches  upward  from  the  c)ther.  and  cine  of  the  rpikes  had 
loosened. 

On  the  other  hand,  it  stood  uncontradicted  that  about  ID  minutes 
only  before  the  accident  a  car  passed  safely  over  the  alleged  de- 
fective rail,  that  no  itnperfection  was  then  observable,  and  that  traf- 
fic in  that  street  was  quite  heavy  at  that  time  of  day.  There  was 
not  a  particle  of  evidence  introduced  to  show  that  the  defendant's 
road  was  either  improperly  laid,  or  constructed  of  poor  material; 
nor  was  it  shown  that  the  then  condition  of  the  rail  was  caused  by 
one  of  the  company's  cars,  or  was  in  any  wise  the  result  of  its  acts, 
nor  yet  that  the  company's  method  of  inspecting  its  tracks  was  not 
the  proper  one.  Proof  was  also  absent  of  any  previous  defect,  or  of 
any  circuiustances  from  which,  in  the  opinion  of  the  court,  it  might 
be  inferred  that  the  company  had  reasonable  grounds  to  apprehend 
danger  because  of  cither  loose  rails  or  spikes. 

These  undisputed  facts,  the  appellate  term  of  the  supreme  court 
of  New  York  holds,  showed  an  absence -of  negligence,  and  rebutted 
the  presumption  of  knowledge  which  was  implied  from  the  exist- 
ence of  the  defect;  and  so  it  reverses  the  judgment  above  men- 
tioned, and  orders  a  new  trial. 


SUDDEN 


AND   UNUSUAL  APPLICATION 
IMPORTS  NEGLIGENCE. 


OF    BRAKE 


Bradley  v.  Second  Avenue  Railroad  Company  (N.  Y.),  54  N.  Y. 
Supp.,  256.     November  11,   i8g8. 

This  was  an  action  brought  to  recover  damages  for  the  death 
of  a  passenger  alleged  to  have  been  caused  by  the  defendant  com- 
pany's negligence.  /Vt  the  time  the  accident  occurred,  this  passen- 
ger was  riding  upon  the  front  platform  of  the  car,  standing  behind 
the  driver  on  the  right  side,  with  his  back  against  the  window,  and 
smoking  a  cigar.  When  the  car  reached  the  place  of  the  accident, 
it  was  going  on  a  slight  downgrade,  and  gave  a  sudden  jerk,  and 
the  passenger  was  tlirown  over  the  dashboard,  under  the  wheels  of 
the  car,  and  killed. 

Upon  the  part  of  the  company,  it  was  argued  that  it  was  a  physi- 
cal impossibility  that  the  accident  could  have  happened  if  the  brake 
were  suddenly  put  on  and  as  quickly  let  go.  But  the  first  appellate 
division  of  the  supreme  court  of  New  York  holds  that  this  was  a 
consideration  to  be  submitted  to  the  jury.  They  were  to  judge  as  to 
whether  there  was  a  sufficient  interval  between  the  putting  on  of 
the  brake  and  the  release  of  it  to  throw  the  passenger  over  the 
dashboard.  If  there  .was  upon  the  part  of  the  company's  driver 
this  sudden  and  unusual  application  of  the  brake,  by  which  the  pas- 
senger was  thrown  over  the  dashboard  of  the  car,  the  court  con- 
tinues, it  w-as  incumbent  upon  the  company  to  excuse  this  extra- 
ordinary management  of  the  car  by  showing  the  existence  of  some 
emergency  which  appeared  to  require  such  prompt  and  decisive 
action. 

The  court  further  declares  that  it  could  not  be  held  that  the  mere 
fact  that  the  passenger  was  standing  upon  the  front  platform  was, 
as  matter  of  law,  conclusive  evidence  of  contributory  negligence. 
That,  it  says,  depends  upon  the  circumstances  of  each  individual 
case,  and  it  is  a  question  for  the  jury  to  determine  whether,  from 
the  evidence,  any  reasonable  excuse  has  been  offered.  In  this  case, 
it  appeared  that  it  was  the  custom  of  the  company  to  allow  smok- 
ing; upon  the  front  platform,  and  that  this  passenger  was  smoking; 
and,  the  court  adds,  the  jury  had  a  right  to  consider  all  these  cir- 
cumstances, as  well  as  the  state  of  the  weather  and  the  condition 


of  the  streets,  in  determining  the  question  as  to  whether  the  pas- 
senger had  been  guilty  of  contributory  negligence. 

Upon  the  whole  case,  the  appellate  division  thinks  that  the  dis- 
nussal  of  the  complaint  was  error.  And  even  if  the  trial  court  was 
of  the  opinion  that  one  of  the  witnesses  had  amended  his  testimony 
to  fit  the  opinion  of  the  general  term  upon  a  previous  appeal,  it 
says  that  fact  would  not  authorize  the  court  in  taking  the  case 
away  from  the  jury.  It  was  simply  a  fact  to  be  considered  by  the 
jury  m  weighing  his  evidence. 


NO 


DAMAGES   ALLOWED    FOR     INJURY   TO     DRESS 
TORN  ON  DOOR  LATCH  OF  CAR. 


,'\twood  V.  Metropolitan  Street  Railway  Company  (N.  Y.;,  54  N. 
Y'.  Supp.,  138.     November  lo,  1898. 

This  was  an  action  brought  to  recover  damages  for  injury  to  a 
passenger's  dress  that  was  caught  in  the  door  latch  of  a  car  and  cut 
or  torn.  She  described  the  latch  or  catch  as  a  sort  of  a  hook, 
square  looking,  worn  so  that  it  was  bright  at  the  edges,  and  as 
sharp  as  a  knife.  Her  sister  testified  that  it  was  a  well  worn,  very 
sharp  catch. 

On  the  other  hand,  the  conductor  who  was  in  charge  of  the  car 
at  the  time  stated  that  it  was  a  new  car,  and  that  the  catch  used 
upon  it  was  of  the  same  kind  as  that  which  was  employed  on  the 
other  cars  operated  by  the  company,  and  that  there  was  nothing 
wrong  about  it.  The  superintendent  of  the  road  and  the  general 
repair  man  were  also  called  as  witnesses,  and  they  also  gave  evi- 
dence tending  to  show  that  the  catch  in  question  was  in  good  or- 
der, and  that  they  knew  of  no  better  appliance  for  the  purpose  for 
which  it  was  used  than  the  one  in  question.  Besides,  there  was 
evidence  given  showing  that  each  car  on  the  line  carried  an  average 
of  500  or  600  passengers  per  day,  and  that  no  accident  of  the  kind 
described  here  had  happened  before  upon  the  road. 

Assuming,  without  deciding,  that,  when  the  plaintifli  closed  her 
proofs,  there  was  enough  to  make  out  a  prima  facie  case  in  her 
favor,  still,  the  appellate  division  01  the  supreme  court  of  New 
Y'ork  says,  it  was  for  the  court,  as  the  trior  of  the  facts,  upon  a 
consideration  of  all  the  proofs,  to  determine  what  the  condition 
of  the  catch  was,  and  whether  it  was  such  as  to  have  made  it  the 
duty  of  the  company,  in  the  exercise  of  proper  care,  to  discover  and 
repair  the  defect.  It  certainly  cannot  be  said,  declares  the  court, 
that  the  case  was  one  in  which  no  issue  of  fact  arose,  and  that  the 
company  was  guilty  of  negligence  as  a  matter  of  law.  And  to  this 
it  adds  that,  in  its  opinion,  in  rendering  judgment  for  the  com- 
pany, the  trial  justice  had  rightly  found  the  facts  in  its  favor,  and 
that  therefore  the  judgment  should  not  be  disturbed. 


RIGHT  TO   RELY   UPON    STATEMENTS   AS   TO    EARN- 
INGS OF  ROADS. 


Old  Colony  Trust  Company  v.  Dubuque  Light  &  Traction  Com- 
pany (U.  S.  C.  C),  89  Fed.  Rep.,  794.    October  28,  1898. 

The  foreclosure  01  a  trust  deed  on  what  had  been  two  distinct 
lines  of  street  railway  met  with  opposition  in  this  case  by  parties 
who  had  prarficaJiy  owned  one  of  the  lines  intervening  and  setting 
up  that  they  had  been  induced  to  transfer  that  line  and  join  in  a  con- 
solidation scheme  through  alleged  false  statements  of  a  heavy  cred- 
itor of  the  company  operating  the  other  line,  one  of  such  state 
ments  being  that  the  net  earnings  of  this  latter  line,  while  in  the 
hands  of  a  receiver,  had  been  sufficient  to  pay  one  year's  interest, 
at  6  per  cent,  on  $300,000. 

But  this  was  met  by  the  argument  that  the  statements  reierrel  to 
were  of  the  nature  of  mere  puffing,  or  trade  talk,  upon  which  the 
interveners  were  not  entitled  to  rely  as  being  anythiu^  more  than 
a  mere  expression  of  opinion,  and,  further,  that  the  interveners 
should  not  have  relied  thereon,  but  for  their  own  protection  should 
have  made  inquiry  into  the  facts. 

If  the  statements  made  had  been  with  reference  to  the  future 
earnings  of  the  road,  to  the  effect  that  thej'  would  be  large  enough 
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to  pay  a  named  interest,  the  construction  sought  to  be  put  thereon, 
District  Judge  Shiras,  of  the  United  States  circuit  court,  in  Iowa, 
says,  might  have  been  admissible.  Such,  however,  not  being  the 
case,  the  statement  made  having  reference  to  the  past,  not  to  the 
future,  and  being  a  positive  averment  as  to  what  the  earnings  of 
the  line  had  been,  and  not  made  as  the  expression  of  a  mere  opin- 
ion or  hope  or  belief,  either  as  to  the  past  or  future,  and  having 
been  made  to  impress  upon  the  interveners  a  fact  which,  if  true, 
must  have  been  of  persuasive  force  in  inducing  them  to  agree  to  a 
combination  of  the  lines,  it  is  held  that  responsibility  therefor  could 
not  be  evaded  on  the  theory  that  the  statement  was  merely  idle  puf- 
fing, not  intended  to  be  relied  upon  by  the  parties  to  whom  it  was 
made. 

Nor  is  there  considered  to  be  any  merit  in  the  suggestion  that 
the  interveners  had  not  the  right  to  rely  upon  this  statement  of  fact 
thus  made  to  them,  because  they  might,  by  inquiry  on  their  own 
part,  have  ascertained  what  the  actual  fact  was  in  this  particular. 
The  reason  given  for  this  is  that  had  they  undertaken  to  make  in- 
quiry about  this  matter,  they  would  have  been  compelled  to  rely 
upon  the  statements  of  the  parties  in  charge  of  the  line,  and  it  was 
not  to  be  supposed  that  it  would  have  been  open  to  them  to  make  a 
search  through  the  books  and  papers  in  the  company's  office  in  or- 
der to  ascertain  the  facts. 

Likewise,  it  is  held  that  reliance  could  be  placed  upon  the  state- 
ments of  the  creditor  company  as  to  improvements  it  intended 
making. 

Finally,  it  is  held  that  the  interveners  were  entitled  to  rescind 
the  contract  and  transfer  in  question,  though  it  was  stated  to  be  the 
duty  and  within  the  power  of  the  court  to  mold  the  final  relief  grant- 
ed in  such  form  as  to  meet  the  exigencies  of  the  case,  having  due 
regard  to  the  rights  of  all  who  might  be  affected  by  the  decree, 
whetlier  parties  to  the  record  or  not,  and  that  while  granting  a  de- 
cree of  rescission  in  favor  of  the  interveners,  the  court  might  re- 
quire them  to  take  a  judgment  for  the  money  value  of  their  prop- 
erty, if  it  appeared  that  the  property  itself  could  not  be  returned 
without  serious  injury  to  other  parlies,  who  were  not  participants 
in  the  wrong  whereby  the  interveners  were  induced  to  enter  into 
the  rescinded  contract. 


PRESU.MPTION  ARISING  FROM   BRE.\KING  OF  TROL- 
LEY WIRES. 


O'Flaherty  v.  Nassau  Electric  Railroad  Company  (N.  Y.),  54  N. 
Y.  Supp.,  96.    November  3,  1898. 

A  woman  was  passing  along  the  street,  as  was  lawfully  her  right, 
when  a  trolley  wire  broke,  and  she  was  thrown  down  twice.  Wheth- 
er her  fall  was  occasioned  by  electrical  shock,  a  question  raised  by 
the  company  endeavoring  to  show  that  she  was  not  in  the  vicinity 
where  the  wire  grounded,  the  second  appellate  division  of  the  su- 
preme court  of  New  York  says,  was  for  the  jury  to  determine, 
measurements  and  statements  of  witnesses  as  to  particular  places 
where  the  wire  struck  or  remained  upon  the  ground  not  being 
conclusive. 

The  falling  of  the  trolley  wire  into  the  street,  the  court  further 
holds,  raised  a  presumption  of  negligence  on  the  part  of  the  com- 
pany, and,  in  the  absence  of  contributory  negligence,  created  liabil- 
ity for  the  injuries  sustained,  whether  the  woman  received  the 
shock  by  coming  into  contact  with  the  wire,  or  whether  she  occu- 
pied such  a  position  as  caused  her  body  to  form  a  circuit  through 
which  the  electricity,  flowing  from  the  broken  wire,  or  some  part 
of  it,  passed,  unless  the  company  satisfactorily  explained  the  condi- 
tions so  as  to  overcome  the  presumption  of  negligence  which  thus 
arose.  And  while  it  is  true  that  injuries  arising  from  fright  alone 
do  not  authorize  a  recovery  of  damages,  yet,  where  there  is  physi- 
cal injury  accompanying  fright,  the  court  says  that  it  furnishes 
basis  for  a  recovery  of  damages,  and  that  here  the  jury  were  au- 
thorized to  find  the  existence  of  electrical  shock  and  fright  pro- 
duced by  it,  the  whole  causing  the  woman's  present  condition. 

But  the  company  insisted  that  by  its  proof  it  successfully  met  the 
above  stated  presumption,  and  established  by  conclusive  evidence 
that  it  was  without  fault.  In  this  regard  it  contended  that  its  evi- 
dence established  that  it  used,  in  the  construction  of  its  trolley  wire, 
and  the  supports  for  the  same,  such  material  as  is  commonly  in  use 
for  such  purpose,  and  the  best  which  the  market  affords;  and  that 
its  method  of  construction  and  supports  was  in  accordance  with  the 


best  plan  which  practical  use  has  demonstrated  to  be  proper.  It 
also  urged  that,  in  addition  to  thus  establishing  the  use  of  proper 
material  and  care  in  construction,  it  had  a  system  of  inspection  un- 
der which  its  trolley  wire  and  the  supports  were  carefully  exam- 
ined at  least  once  in  every  four  days;  and,  in  addition  thereto,  that 
the  wire  which  broke,  and  the  supports  in  connection  therewith, 
were  inspected  the  day  before  the  wire  broke,  and  found  to  be  in 
perfect  order. 

Unfortunately,  however,  it  seems  that  the  system  of  inspection 
which  the  company  claimed  to  have  existed  rested  for  its  support 
upon  the  testimony  of  interested  witnesses,  charged  with  the  duty 
of  discharging  this  obligation.  Under  well-settled  rule,  therefore, 
the  court  says,  this  testimony  was  that  of  interested  persons,  who 
had,  or  might  have,  a  motive  for  shielding  themselves  from  blame, 
and  that  under  these  circumstances  their  credibility  was  involved, 
and  became  a  question  to  be  determined  by  the  jury. 

In  addition  to  this,  it  was  disclosed  by  the  testimony  that  the 
company  employed  a  device  called  the  "  breaker  system,"  which, 
when  properly  constructed,  and  in  proper  working  order,  would 
throw  the  current  off  the  wire  the  moment  it  came  into  contact 
with  the  ground.  But,  upon  this  testimony,  the  court  says  that  the 
jury  were  authorized  to  find  that  the  automatic  device  was  either 
not  properly  adjusted,  or  was  not  in  proper  working  order;  for, 
had  it  operated  properly,  the  current  would  have  been  immediately 
cut  off,  and  thus  none  passed  through  the  body;  whereas  it  contin- 
ued to  escape  for  a  period  long  enough  to  twice  shock  the  person. 

Under  these  circumstances,  the  court  says,  the  jury  were  permit- 
ted to  find  that  the  condition  of  the  wire  and  its  appliances  was  not 
consistent  with  the  testimony  of  the  company,  and  therefrom  to 
conclude  that  the  company  was  guilty  of  negligence  in  not  dis- 
charging its  duty. 

It  follows,  therefore,  adds  the  court,  that  this  contention  of  the 
company  may  not  be  sustained,  and  it  affirms  a  judgment  against 
the  company. 


SPECIAL  RULES  FOR  GUIDANCE  OF  MOTORMEN  NOT 
EVIDENCE  AGAINST  COMPANY. 


Isaackson  v.  Duluth  Street  Railway  Company  (Minn.),  77  N. 
W.  Rep.,  433.     December  20,  1898. 

This  was  an  action  at  law,  brought  to  recover  damages  for  per- 
sonal injuries  received  on  a  street  railway  track,  in  a  public  street. 
Against  the  company's  objection,  the  trial  judge  permitted  the 
plaintiff  to  introduce  in  evidence  a  rule  adopted  by  the  company 
for  its  own  protection,  and  the  private  direction  and  guidance  of  its 
motormen.  That  rule  was  as  follows:  "He  must  keep  a  sharp  look- 
out to  avoid  running  into  pedestrians  and  vehicles,  especially  at 
cross  streets.  While  the  car  is  in  motion,  the  responsibility  for 
safe  running  rests  with  him.  He  will  never  allow  any  unauthorized 
person  (the  conductor  is  not  an  authorized  person)  to  use  the 
handles.  He  will  be  held  responsible  for  any  damage  arising  from 
negligence  on  his  part."  In  the  trial  judge's  ruling  in  this  matter, 
the   supreme   court   of   Minnesota   sees   reversible   error. 

The  supreme  court  says  that  this  rule  of  the  company's  was  evi- 
dently intended  for  the  guidance  of  its  own  motormen  and  as  a 
standard  of  duty  to  the  company  on  the  part  of  such  motormen. 
Rules  may  be  adopted  by  the  company  which  impose  a  higher  de- 
gree of  care  upon  its  employes  than  that  imposed  by  the  law  itself. 
Such  rules  are  meritorious  in  this:  that  the  stricter  tlie  rules  are 
against  negligence  or  willful  misconduct,  they  tend  to  make  the 
employe  diligent  and  careful  in  his  management  of  the  car,  and 
thus  lessen  the  dangers  which  result  in  personal  injuries  to  pas- 
sengers or  persons  on  the  track  of  a  railway  company. 

Moreover,  there  was  not  the  slightest  evidence  here  to  show  that 
the  plaintiff  knew  or  relied  upon  the  rule  in  question.  Neither  was 
there  any  evidence  showing  or  tending  to  show  how  long  this  rule 
had  been  in  existence,  or  of  any  custom  based  upon  it,  and,  in  the 
absence  of  knowledge  of  such  custom,  the  court  takes  the  ground 
that  the  plaintiff  could  not  have  been  influenced  by  it  in  his  conduct 
at  the  time  of  the  injury. 

The  rule  itself,  continues  the  supreme  court,  required  a  higher 
degree  of  care  on  the  part  of  the  motorman  than  the  law  imposed 
upon  the  company  itself.  The  plaintiff  sued  for  the  violation  of 
duty  imposed  by  law,  not  for  the  violation  of  a  special  rule  about 
which  he  knew  nothing.     It  was  the  duty  of  the  company  through 
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lis  i'iii|ilipyis  111  iisr  iiiiliiiary  care  so  as  not  In  iiijiirt'  ptTsoiis  law- 
fully on  its  Iracli,  liiit  llic'  rule  rei|uirinK  the  molorman  to  kt-cp  a 
sliarp  lookout  to  avoid  ruuniuK  iulo  pcflcslriaus  and  vcliick-s  miKht 
well  liavc  bci'U  understood  by  the  jury  as  requiriiiK  an  exiraordi 
nary  degree  of  care  in  such  case,  which  is  not  the  law.  It  is  only  a 
reasonable  decree  of  care  and  viKilance  of  the  streetcar  inoltjneer 
in  watching  for  persons  upon  the  car  track  in  a  public  hinhway  that 
is  re(|uired. 

In  still  further  explanaliun,  llie  su|ireMie  court  says  lliat  llie  duly 
of  a  street  car  company  requires  it  to  exercise  the  greatest  care  and 
foresight  while  operating  its  road  as  respects  its  passengers,  but  the 
rule  is  not  so  strict  as  to  persons  upon  its  right  of  way,  though  in 
a  pnl)lic  street.  It  is  only  guilty  of  negligence,  in  respect  to  this 
class  of  persons,  uhen  it  has  not  used  ordinary  care,  which,  of 
course,  embraces  reasonable  attention  and  caution  upon  the  part  of 
the  employe  oper.iting  or  controlling  the  car  on  its  track.  Of 
course,  it  might  be  liable  for  wanton  injury  inHicted  upon  a  pedes- 
trian under  certain  circumstances.  So,  too,  it  is  the  duty  of  the 
traveler  on  a  car  track  in  a  public  street  to  use  ordinary  care  in 
looking  out  for  an  approaching  car,  and  avoid  injury,  as  the  latter 
has  the  right  of  way. 

A  new  trial  granted. 


CAR 


B.VKNS     AND     SWITCIIF.S     IN     RKSl  UKNCIC 
TRICTS  NOT  CONSIDF.RF.D   NUISANCES. 


Ul.S 


Rcimcr  V.  St.  Paul  City  Railway  Company  (Minn.),  77  N.  W.  Rep.. 
825.     January  6,  1899. 

This  was  an  action  for  damages  against  the  defendant  company 
for  so  maintaining  and  operating  one  of  its  street  car  barns,  and 
switching  the  cars  in  and  out  of  it,  as  to  constitute  a  nuisance, 
whereby  the  rental  value  of  the  plaintiff's  real  estate  was  impaired. 
At  the  close  of  the  evidence,  the  trial  court  directed  a  verdict  for 
the  company,  and  the  plaintiff  appealed  from  an  order  denying  his 
motion  for  a  new  trial.  Now  the  supreme  court  of  Minnesota  af- 
firms that  order. 

The  supreme  court  says  that  the  defendant  company  has  for  some 
years  maintained  and  operated  by  pulilic  authority  a  street  car  sys- 
tem, the  motive  power  of  which  is  electricity,  in  the  city  of  St. 
Paul.  As  a  necessary  incident  to  such  operation,  it  has  maintained 
this  car  barn  in  a  residence  district,  for  the  purpose  of  storing  a 
part  of  its  cars  when  not  in  use  on  the  streets.  The  barn  fronts  on 
Ramsey  street,  with  its  sides  abutting  on  Thompson  and  Smith 
avenues  respectively.  It  is  not  authorized  to  operate  its  system  on 
these  avenues,  but  it  has,  without  any  negligence  in  the  premises, 
laid  tracks  and  curves  thereon,  over  which  it  runs,  from  early  in  the 
morning  until  late  at  night,  its  cars  to  and  from  the  barn.  Such 
operation  of  its  cars  over  such  tracks  and  curves  causes  loud  and 
disagreeable  noises,  whereby  the  rest  and  comfort  of  the  plaintiff 
are  disturbed,  and  the  rental  value  of  his  real  estate  abutting  on 
the  street  and  avenues  is  materially  reduced. 

The  court  could  find  in  the  city  ordinances  granting  to  the  com- 
pany the  right  to  operate  its  street  car  system  no  express  grant  to 
maintain  the  curves  and  switches  in  the  avenues  in  question  for  the 
purpose  of  taking  its  cars  in  and  out  of  the  barn,  but  it  holds  that 
the  right  to  do  so  was  given  by  necessary  implication.  It  says  that 
it  would  be  a  very  narrow  and  technical  construction  of  these  ordi- 
nances to  hold  that  the  company  was  authorized  to  lay  switches  and 
curves  for  the  purpose  of  getting  its  cars  in  and  out  of  its  barns 
only  on  the  streets  on  which  it  was  expressly  authorized  to  operate 
its  street  railway  system.  And  the  court  maintains  that  where,  as  in 
this  case,  its  barn  fronts  on  a  street  upon  which  it  is  authorized  to 
and  does  operate  its  street  railway  system,  and  it  is  reasonably  nec- 
essary to  take  its  cars  in  and  out  of  the  barn  from  the  streets  on 
each  side  of  the  barn,  it  has  the  right,  by  virtue  of  the  ordinances, 
to  do  so,  although  it  has  no  right  to  operate  its  electric  lines  there- 
on. 

In  this  connection,  it  may  be  of  importance  to  note  that  the  court 
says  that  while  it  is  true  that  all  public  grants,  unlike  private  ones, 
are  construed  strictly  and  favorably  for  the  grantor,  the  public,  it 
is  equally  true  that  where  a  grant  is  made  for  the  benefit  of  the 
grantee,  and  also  for  the  express  accommodation  and  benefit  of  the 
public,  everything  which  is  reasonably  proper  and  necessary  (not 
simply  convenient)  to  effect  the  essential  objects  of  the  grant  passes 
by  necessary  implication,  otherwise  the  purpose  of  the  grant  would 
be  seriously  impaired,  if  not  wholly  defeated.    And  the  court  recog- 


nizes that  it  is  practically  impossible  for  a  street  railway  company 
to  rjperate  its  street  railway  system  without  car  barns  in  which  to 
place  its  cars  when  not  in  use,  for  it  would  be  intolerable  to  permit 
them  to  stand  upon  the  streets,  and  that  the  only  practical  way  to 
get  the  cars  in  and  out  of  its  barns  is  by  the  use  of  the  usual  motive 
ixnver,  and  the  use  of  tracks  and  curves  on  the  streets  adjacent  to 
the  barns.  Hence,  its  decision  that  the  defendant  company  was 
authorized  tr;  lay  and  operate  the  tracks  and  curves  on  the  avenues, 
as  above  stated. 

This  still  left  the  question  of  whether  the  loud  and  disagreeable 
noises  occasioned  by  the  running  of  the  company's  cars  in  and  out 
of  its  barns  over  the  curves  and  switches  on  the  streets  at  the  place 
and  at  the  hours  in  question,  although  authorized  by  the  city  ordi- 
nances, constituted  an  actionable  nuisance,  as  to  the  plaintiff.  The 
answer  to  this  question — there  being  no  negligence  in  the  casc^-dc- 
pendcd,  the  court  says,  on  whether  the  location  of  the  car  barn  was 
a  reasonable  and  proper  one,  and  whether  the  use  of  the  streets  at 
the  times  and  in  the  manner  they  were  used  by  the  company  in 
running  its  cars  over  the  curves  and  switches,  whereby  the  noises 
complained  of  were  produced,  was  one  of  the  reasonable  uses  or 
purposes  for  which  the  streets  were  acquired. 

The  plaintiff  cited  and  relied  on  a  class  of  cases  to  the  effect  that, 
where  a  party  is  carrying  on  a  lawful  business  on  his  own  land 
without  negligence,  yet  if  it  is  a  business  which  is  attended  with 
loud  and  disagreeable  noises,  or  produces  noisome  smells  or  nox- 
ious vapors,  whereby  the  property  and  comfort  of  those  dwelling  in 
the  neighborhood  arc  materially  injured  and  disturbed,  the  business 
is  a  nuisance  per  se,  that  is  to  say,  in  itself.  Such  cases,  however, 
the  court  insists,  are  not  particularly  in  point;  for  this  is  not  the 
case  of  carrying  on  an  ofTensive  trade  or  business  on  one's  own 
premises  which  may  be  carried  on  at  places  removed  from  the  oc- 
cupied parts  of  a  city,  or  beyond  its  limits. 

The  court  also  maintains  that  there  is  a  radical  difference  be- 
tween an  ordinary  commercial  railway,  operated  by  steam,  and  a 
surface  street  railway,  operated  by  electricity,  as  to  the  selectTon  of 
its  roundhouses  and  machine  shops  by  the  one,  and  its  car  barns  by 
llie  other.  In  each  case  the  selection  must  be  made  with  reference 
to  the  rights  of  the  property  owners  in  the  neighborhood;  also, 
those  of  the  railway  company  and  of  the  public.  The  rights  and 
conveniences  of  property  owners  cannot  alone  be  considered,  for 
one  living  in  a  city  must  necessarily  submit  to  the  annoyances 
which  are  incidental  to  urban  life,  and  individual  comfort  must  in 
many  cases  yield  to  the  public  good. 

Now,  the  only  ground  for  claiming  in  this  case  that  the  location 
of  the  car  barn  was  an  improper  one  was  that  it  was  in  the  resi- 
dence portion  of  the  city.  But.  the  court  points  out.  the  exclusive 
business  of  the  company  is  the  carrying  of  passengers  within  the 
limits  of  the  city  and  in  its  streets.  Its  lines  traverse  the  streets  of 
the  residence  portion  of  the  city.  Its  business  is  there.  It  takes  on 
and  discharges  passengers  in  all  parts  of  the  city.  It  must  have  its 
car  barn  so  located  that  it  can  promptly  get  its  cars  upon  its  lines 
for  the  purpose  of  enabling  the  people  of  the  city  to  seasonably  get 
from  their  homes  to  their  respective  places  of  business  or  labor.  It 
cannot  locate  its  barns  outside  of  the  city,  because  it  is  only  author- 
ized to  build  and  operate  its  lines  within  the  city  limits  and  upon  its 
streets;  and,  if  it  had  the  authority  to  do  otherwise,  it  would  be  im- 
practicable and  detrimental  to  public  interests  to  do  so.  Again,  if 
it  locates  its  barns  at  points  where  there  are  at  present  no  dwelling 
houses,  it  is  only  a  matter  of  time  when  some  property  owner  will 
be  disturbed  by  the  loud  and  disagreeable  noises  necessarily  oc- 
casioned by  taking  its  cars  in  and  out  of  the  barns.  The  rights  of 
such  an  owner  are  the  same  as  those  of  the  plaintiff. 

The  barn  in  question  is  only  one  of  five  barns  located  and  used 
by  the  defendant  company  for  the  same  purpose  in  different  parts 
of  the  city,  and  the  court  holds  that,  upon  the  undisputed  evidence, 
its  location  is  not  an  improper  or  unreasonable  one. 

The  question,  whether  the  maintenance  and  use  by  the  company 
of  the  switches  and  curves  in  question  were  a  proper  street  use,  the 
court  says  is  settled  adversely  to  the  plaintiff  by  previous  decisions. 
Such  maintenance  and  use  are  a  necessary  incident  to  the  operation 
of  its  street  car  system,  which  derives  its  business  from  the  streets, 
is  intended  for  the  convenience  of  the  travel  therein,  and  is  in  aid 
of  the  identical  use  for  which  the  streets  were  acquired;  hence  the 
maintenance  and  operation  of  these  switches  and  cun-es  are  a 
proper  street  use.  and  not  an  additional  burden  thereon. 

The  discomfort  and  injury  sustained  by  the  plaintiff  from  the 
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loud  and  disagreeable  noises  produced  by  taking  the  cars  of  the 
company  in  and  out  of  its  barn  over  the  switches  and  curves  at  the 
place  and  at  the  times  in  question,  continues  the  court,  are  the 
same,  except  in  a  greater  degree,  as  are  sustained  by  property  own- 
ers at  the  street  corners  where  its  cars  are  operated  over  curves. 

And  so  it  holds  that  the  acts  of  the  defendant  company  com- 
plained of  do  not  constitute  a  private  nuisance  for  which  the  plain- 
tiff is  entitled  to  recover  damages. 


EVERETT  PRESIDENT  OF  CLEVELAND 
ELECTRIC. 


THE  MILCREEK  VALLEY  STREET  RAILROAD. 


The  Millcreek  Valley  Street  Railroad  Company  owns  one  of  the 
suburban  lines  running  northward  from  Cincinnati,  and  operates 
eight  miles  of  double  track,  one  terminus  being  at  the  Zoological 
Garden  in  Cincinnati  and  the  other  at  Lockland,  in  Hamilton  coun- 
ty. The  line  passes  through  the  villages  of  St.  Bernard,  Elmwood 
Place,  Carthage,  Hartwell,  Maplcwood,  Wyoming  to  Lockland. 
Plans  have  been  completed  and  will  be  carried  out  this  spring  for 
extending  the  lines  through  Reading  and  Glendalc  to  Hamilton, 
and  the  company  will  serve  a  territory  containing  over  60,000  in- 
habitants without  counting  Cincinnati  or  Hamilton.  In  addition  to 
the  foregoing  it  is  intended  to  rebuild  the  tracks,  put  in  complete 
overhead  construction  and  build  a  new  power  station  of  3,000-h.  p. 
capacity. 

The  car  here  illustrated  is  the  standard  type  and  is  one  of  18  oper- 
ated by  the  company.     Each  car  is  26  ft.  over  all  with  18  ft.  body, 


MILCREEK  VALLEY  CAR. 

side  seats,  upholstered  in  plush  and  heated  with  H.  W.  Johns  panel 
heaters.  The  cars  are  painted  a  dark  green,  the  standard  coach 
color  of  the  New  York,  New  Haven  &  Hartford  Railroad  Com- 
pany, and  lettered  in  gold  and  aluminum.  The  trucks  are  the  Peck- 
ham  No.  7  D,  the  Cincinnati  type  of  heavy  truck  fitted  with  the 
Kilgour  safety  brakes.  The  cars  can  be  operated  either  by  a  single 
or  double  trolley,  to  conform  with  the  overhead  work  in  Cincin- 
nati. Each  car  is  equipped  with  two  Johnson  No.  22  motors  and  is 
run  at  a  speed  of  12  miles  an  hour  in  the  city  but  this  may  be  in- 
creased to  30  miles  in  the  less  populous  districts.  They  go  up  the 
9  per  cent  grade  on  Vine  street  at  nine  miles  per  hour. 

At  the  Zoological  Garden  the  cars  are  received  by  the  employes 
of  the  Cincinnati  Street  Railway  Company  and'  run  to  Fountain 
square  in  the  heart  of  the  business  district.  They  are  returned  to 
the  Zoological  Garden  and  there  taken  charge  of  by  the  regular 
crew;  a  continuous  service  is  thereby  given  between  the  heart  of 
the  city  and  the  villages  up  the  valley.  The  Millcreek  Valley  Street 
Railroad  Company  is  composed  of  Cincinnati  capitalists  and  the 
operating  department  is  in  strong  hands,  W.  G.  Wagenhals  being 
general  manager  and  R.  Powers  superintendent. 


.•\t  the  annual  meeting  of  the  Cleveland  Electric  Railway,  com- 
monly called  the  Big  Consolidated  Company,  on  January  19,  the 
active  campaign  for  control  of  the  company  waged  by  the  Everett 
and  the  Andrews  factions  culminated  in  the  former  electing  a  ma- 
jority of  the  board  of  directors.  Officers  were  chosen  as  follows: 
President.  H.  .'\.  Everett;  vice-president,  C.  L.  Pack;  secretary,  R. 
A.  Harman;  treasurer,  E.  W.  Moore.  Mr.  Harman  is  the  only  offi- 
cer re-elected. 

Mr.  Everett  urged  Mr.  Andrews, the  retiring  president,  to  take  the 
chairmanship  of  the  board  of  directors  which  has  been  vacant  since 
Tom  L.  Johnson  left  it,  but  he  declined.  It  is  stated  that  J.  J.  Stan- 
ley was  requested  to  continue  as  manager,  and  H.  J.  Davics  to  con- 
tinue as  assistant  secretary,  but  both  declined  to  do  so. 

Mr.  Everett  was  president  of  the  company  for  one  year  after  the 
consolidation  was  effected  in  1893,  after  which  his  friends  lost  con- 
trol of  the  organization.  The  new  management  is  pledged  to  econ- 
omy and  the  first  act  of  the  board  was  to  reduce  the  salaries  of  the 
hi.ghcr  officials;  the  president's  salary  w-as  cut  from  $10,000  to  $5,- 
000. 

The  Akron,  Bedford  &  Cleveland  and  the  Cleveland,  Painesville 
&  Eastern  oflices  where  Mr.  Everett  as  president  of  the  former 
company  made  his  headquarters  are  now  in  charge  of  C.  W.  Wa- 
son,  president  of  the  latter.  F.  S.  Borton,  secretary  of  these  two 
companies,  succeeds  H.  J.  Davies  as  assistant,  or  active,  secretary 
of  the  Cleveland  Electric. 


PERMANENT  INTERNATIONAL  TRAMWAY 
UNION. 


The  American  Trust  Savings  Bank,  of  Chicago,  for  the  bond- 
holders of  the  City  Electric  Railway  Company,  Decatur,  111.,  made 
application  for  the  appointment  of  a  receiver,  January  13. 


We  have  received  from  F.  Nonnenberg,  of  Brussels,  secretary- 
general  of  the  Permanent  International  Tramway  Union,  the  offi- 
cial report  of  the  loth  annual  convention  held  at  Geneva  in  August 
last.  Accompanying  the  report  was  a  list  of  the  questions  to  be 
discussed  at  the  next  convention  to  be  held  in  Paris  in  1900,  which 
we  translate  below. 

1.  How  have  urban  rates  of  fares  been  changed  in  the  last  five 
years?  Why  were  changes  made?  What  are  the  results  as  affect- 
ing receipts,  expenses  and  profits?  Give  total  figures  and  figures 
per  car-mile.     Do  you  consider  your  present  rates  reasonable? 

2.  What  have  been  the  consequences  of  electric  traction  upon 
the  operation  of  transformed  lines,  as  affecting  traffic,  expense  of 
operating  and  net  profits?  Give  total  figures  and  figures  per  car- 
mile.  State  nature  of  your  electric  lines  as  to  profile  and  also  spe- 
cial circumstances  influencing  results,  such  as  duration  of  conces- 
sion, etc. 

3.  What  are  the  advantages  and  disadvantages  of  narrow  and 
standard  gages,  particularly  in  view  of  the  use  of  powerful  motors? 

4.  What  is  the  arrangement  and  equipment  of  your  power  sta- 
tion? (There  is  enclosed  a  list  of  questions  covering  the  station, 
equipment  and  operation  in  great  detail.) 

5.  What  is  the  best  system  of  distributing  current  in  extensive 
systems  using  electricity — continuous,  alternating,  polyphase? 

6.  Have  you  used  the  Falk  joint?  For  how  long?  On  what 
length  and  what  type  of  roadbed  have  you  these  joints?  On  what 
technical  considerations  did  you  adopt  it?  What  is  the  cost,  giv- 
ing items  of  cost  in  detail?  What  proportion  of  the  joints  break? 
Why  do  they  break?  Do  the  number  of  failures  vary  with  the  sea- 
son? After  what  time  do  they  occur?  What  is  the  maximum 
length  of  rail  you  have  been  able  to  cast-weld  without  making  spe- 
cial expansion  joints?  Do  you  use  electrical  bonds  with  the  Falk 
joints?    What  else  can  you  say  on  this  joint? 

7.  What  progress  has  been  made  concerning  accumulators,  as  to 
construction,  increase  of  capacity,  decrease  of  weight,  duration, 
cost  of  maintenance,  practical  and  economical  application  on  tram- 
ways? 

8.  Give  your  experience  as  to  the  best  means  of  heating  cars. 
Give  cost  of  installation,  operation  and  maintenance  of  the  various 
systems  you  have  employed. 

9.  What  are  the  advantages  and  disadvantages  of  operating 
branch  lines  as  compared  with  the  main  lines? 
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STREET  RAILWAYS  OF  PENNSYLVANIA. 


I'"iiini  iIk-  n|M.rl  iil  Isaac  li.  Brown,  siiin-riiiU-ndi-iit  of  llic  Ijiircaii 
of  railways  of  111'.-  tk-parlincnt  of  iiiU-riial  alTairs  of  the  state  of 
I'tiinsylvaiiia  wc  abstract  the  following  statistics  concerning  the 
street  railways  of  that  state. 

There  are  94  corporations  operating  their  own  and  otlier  lines, 
with  eai>ilal  slock  outstanding  of  $ioo,<)0<;,.3.l.S;  in  addition  there  is 
oiilstaniliiiK  capital  stock  of  lessor  companies  amounting  to  $56,- 
0J7,i)2-'.  'I'lie  bonded  indebtedness  o(  oi)erating  comjianies  is  $32,- 
440,850,  and  the  current  liabilities  amount  to  $14,229,491.  The  total 
fimded  and  unfunded  debts  of  non-oi)eraling  cfMnpanies  is  $40,810,- 
090.  The  gniud  Intal  r)f  capital  slock,  funded  anil  no.aling  debts  is 
$244,418,288. 

The  total  of  assets  of  the  Pennsylvania  street  railways  is  given  at 
$247,328,522,  which  it  is  stated  is  not  accurate  because  even  the  ofFi- 
eials  reporting  in  many  instances  have  uol  the  d.ila  necessary  to 
a  correct  valuation  of  the  assets. 

The  total  income  from  operation  was  $19,745,706,  an  increase  ot 
$866,057  over  that  for  the  fiscal  year  ending  June  30,  1897.  Over 
one-half  of  the  tol.il  income  is  received  by  the  Union  Traction 
Company.  I'hiladclpliia,  and  this  coinpany  together  with  the  four 
companies  in  Allegheny  county  (Pittsburg)  have  about  75  per  cent 
of  th('  total  gross  receipts. 

This  increase  in  the  receipts  is  indicative  oi  the  improved  busi- 
ness situ.ilion.  In  the  matter  of  bicycle  compelition  the  situation 
is  also  improved;  in  the  report  for  the  previous  year  were  some 
data  as  to  the  nundjer  of  persons  passing  a  given  point  in  Harris- 
burg  on  street  cars  and  on  bicycles,  and  similar  records  were  taken 
for  Iwii  days  in  November,  1898,  which  are  compared  with  those  of 
the  previous  year.     The  report  says: 

"Last  year  the  number  of  persons  passing  a  given  point  was 
6,078.  This  year  the  number  was  5,819.  Last  year  the  number  in 
cars  was  1,962,  anj  on  wheels  4,116;  this  year  the  number  in  cars 
was  2,370,  and  on  wheels  was  3,449.  Last  year  the  percentage  on 
wheels  was  67.7  and  in  cars  32.3;  this  year  the  percentage  was  59.3 
on  wheels  and  40.7  in  cars." 

A  further  observation  was  made  as  to  the  time  when  bicycles  were 
most  used.  "Of  the  5,819  persons  passing,  1,470  passed  between  the 
hours  of  12  noon  and  2  p.  m.,  of  which  1,028  were  on  wheels  and 
442  in  cars.  The  figures  show  very  clearly  that  the  clerk  and  the 
laborer  in  going  to  and  from  their  work  use  the  wdiecl  quite  gener- 
ally. They  also  show  that  there  is  no  particular  increase  in  the 
number  ot  passengers  carried  by  the  cars  during  the  hours  named, 
which  is  proof  that  the  large  increase  in  favor  of  the  wheel  is  due 
to  the  fact  that  business  people  are  adopting  that  method  of  trans- 
portation from  one  point  of  the  city  to  another.  The  figures  re- 
ferring to  the  use  of  the  wheel  during  other  hours  of  the  day  indi- 
cate that  fewer  persons  are  using  the  wheel  as  a  source  of  pleasure." 

The  total  operating  expenses  were  $9,486,573,  approximately  50 
per  cent  of  the  gross  receipts.  Taxes  were  $1,211,135;  interest,  $2,- 
250,797;  rentals,  $6,087,871;  other  expenses,  $256,367;  dividends, 
$804,169.    This  is  a  total  of  $20,096,912. 

The  total  mileage  of  Pennsylvania  street  railways  is  reported  at 
1,422.84,  and  the  aggregate  length  of  tracks  at  1,708.32  miles.  There 
are  6,616  cars  and  12,680  employes  who  receive  $6,542,840.  The 
total  number  of  passengers  carried  was  432,779.314. 

During  the  year  15  passengers  were  killed  and  506  injured.  Of 
employes  II  were  killed  and  86  injured.  Of  other  persons  80  were 
killed  and  409  injured.    Total  killed,  106;  injured,  i.ioi. 

Lessor  companies  received  $7,227,347  for  track  rentals  and  from 
other  sources;  they  paid  $4,636,489  in  dividends  and  $2,433,934  >n 
other  disbursements. 


TRANSFERS  IN  ATLANTA. 


The  .\tlanta  (Ga.)  Consolidated  Street  Railway  Company  on  Jan- 
uary 19  decided  to  adopt  a  transfer  system  as  an  experiment  for  six 
months  in  order  to  determine  whether  such  a  system  is  practicable 
in  Atlanta.  The  city  council  will  be  asked  to  pass  ordinances  pre- 
venting abuses. 

*—» 

The  East  Liverpool  (O.)  Street  Railway  was  tied  up  for  several 
days  in  January  because  of  a  strike. 


NEW  ELECTRIC  STREET  RAILWAY,   NOR- 
WICH, ENGLAND. 

The  very  ancient  city  of  Norwich — beloved  ot  "  Ve  Virgin 
fjucen" —  dating  back  almost  beyond  the  range  of  history,  has  been 
drowsing  beneath  the  shadow  of  the  old  cathedral  for  centuries, 
with  nothing  but  civil  wars  and  now  and  then  a  fire  to  give  passing 
excitement.  Though  in  paving  and  sanitary  matters  improvements 
have  been  made  in  modern  times,  and  electric  lights  installed,  there 
has  been  no  real  alteration  in  the  city,  the  principal  pride  of  which 
is  its  anli(|uily.  However,  the  trolley  has  at  last  made  its  appear- 
ance, and  those  who  are  foresighted  are  preparing  to  take  advan- 
lage  of  the  great  changes  which  must  result  from  adapting  so  mod- 
ern a  means  ot  transportation. 

The  new  transporting  agent  is  the  New  General  Traction  Com- 
pany. The  ortices  arc  at  35  I'arliament  street,  London;  I.  E.  Wins- 
low  is  chief  engineer  and  A.  E.  Hopkins  managing  director.    The 
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company  is  not  a  Norwich  association,  but  is  designed  tor  the  pur- 
pose ot  attending  to  the  wants  of  the  whole  country.  The  Norwich 
enterprise  is  called  the  Norwich  Electric  Tramways  Company,  and 
the  engineer  in  charge  is  A.  N.  Bannister,  but  the  work  is  con- 
trolled and  done  by  the  New  General  Traction  Company.  At  pres- 
ent about  15  miles  ot  track  is  laid  and  some  of  the  narrow  streets 
have  had  to  be  widened,  while  two  new  streets  are  being  cut  through 
the  oldest  part  oi  the  city.  The  cars  will  doubtless  soon  be  run- 
ning. The  poles  had  not  appeared  a  few  weeks  ago,  but  they  will 
be  the  last  things  to  be  put  up. 

The  track  gage  is  3  ft.  6  in.  The  rails  are  6s-lb.  girder,  with  a 
I -in.  groove;  they  are  laid  on  steel  cross-ties  or  "sleepers."  The 
sleepers  weigh  about  40  lbs.  each  and  are  placed  at  distances  of 
10  ft.  apart.  There  is  a  steel  tie-rod  between  each  cross-tie;  these 
latter  are  made  by  the  .\skham  Engineering  Company,  of  Sheffield, 
England:  the  rails  come  from  Belgium. 

The  Falk  cast-welded  joints  are  used  throughout;  this  work  is 
being  done  by  the  agents.  R.  W.  Blackwell  &  Co..  39  Victoria 
street.  Westminster.  The  rails  will  rest  on  6  in.  of  concrete,  in 
which  the  stamped,  or  rolled,  steel  cross-ties  are  bedded.  In  this 
concrete  foundation  will  also  be  laid  Doulton  stoneware  condtiits 
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for  the  feeders.  The  rails  will  be  cross  bonded  every  200  tt.  The 
line  will  be  single-track  nearly  everywhere  in  the  city,  with  turn- 
outs, except  in  the  very  narrow  streets. 

One  of  the  features  of  the  track  construction  at  switches  and 
turn-outs  is  shown  in  the  accompanying  sketch,  furnished  by  Mr. 
Bannister.  The  switch  points  are  of  cast  steel,  and  when  worn  may 
be  taken  out  and  replaced  witlioiit  disturbing  the  rest  of  the  track. 
Electrical  connection  is  provided  by  placing  an  angle  3  x  3  x  5^  in- 
under  the  movable  piece  and  cast-welding  it  to  the  rails  which  it 
connects. 

The  electrical  equipment  will  be  furnished  by  the  Westinghouse 
Company.     In  the  power  station  there  will  be  four  iso-k.  w.  West- 


PARLOR  OF  -MAYDE-S  HEAD  INN." 

inghouse  direct  current  generators,  coupled  to  ,ioo-h.  p.  engines 
built  by  Browott  &  Lindley,  of  Manchester,  England.  The  engines 
are  compound,  condensing,  with  two  independent  VVorthington 
compound  jet-condensers,  each  capable  of  handling  three  engines. 
Steam  will  be  supplied  by  four  300-h.  p.  Babcock  &  Wilcox  boilers. 

The  poles,  supplied  by  R.  W.  Blackwell  &  Co.,  are  made  by  Mor- 
ris Tasker,  New  York.  The  trolley  wire.  No.  o  B.  &  S.  gage,  is 
from  Washburn  &  Moen.  The  wire  will  be  carried  on  brackets, 
span  wires  on  poles,  and  spans  on  rosettes. 

Fifty  cars,  made  by  the  Brush  Electric  Company,  of  Loughboro, 
are  ready  for  delivery;  these  are  double-decked,  with  open  tops,  and 
have  a  total  seating  capacity  of  70.    The  cars  are  29  ft.  6  in.  long. 
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CONNECTION  AT  SWITCHES. 

over  all,  and  6  ft.  wide,  outside  measurement.  A  car  shed  is  built 
to  hold  60  cars  and  a  repair  shop  for  six  cars.  With  the  line  nearly 
complete,  something  over  $500,000  have  been  spent,  which  seems 
quite  a  small  sum  considering  that  compensations  have  had  to  be 
paid  for  widening  and  making  streets,  though  the  city  has  taken  its 
share  of  this.  The  very  important  department  for  purchasing  prop- 
erty has  been  under  the  active  management  of  S.  Mealing  Mills,  a 
local  estate  agent,  who,  though  raised  in  the  old  cathedral  city, 
would  be  able,  for  business  acumen,  to  hold  his  own  anywhere. 

The  fares  will  be  determined  by  the  company,  but  the  run  will, 
doubtless,  be  divided  into  sections  for  each  of  which  one  penny. 


(two  cents)  will  be  charged.  There  will,however,bc  workmen's  fares 
of  two  cents  for  the  whole  distance,  morning  and  evening;  this  is 
one  of  the  conditions  invariably  attached  to  concessions  for  any 
kind  of  city  or  suburban  transportation,  whether  light  railway  or 
steam  roads,  in  the  United  Kingdom. 

The  Board  of  Trade  speed-limit  is  eight  miles  an  hour,  and  as  the 
public  desire  for  rapid  locomotion  grows  by  what  it  feeds  upon  this 
maxinnuu  will  certainly  have  to  be  made  wherever  it  is  possible  to 
do  so.  The  speed  cannot  be  high  in  the  very  heart  of  the  museum 
of  antiquities,  past  the  cathedral;  the  "Mayde's  Head  Inn,"  that 
has  stood  since  the  year  1287,  and  has  never  at  any  time  been  any- 
thing else  but  an  inn;  past  the  castle,  that  was,  in  Norman  days,  a 
stronghold  many  times  besieged,  later  a  prison  and  now  a  museum; 
but  once  outside  in  what  is  now  country,  but  will  presently  be  broad 
streets  and  a  new  city,  full  speed  can  be  maintained  and  the  rapid 
transportation  is  expected  to  produce  a  building  boom  all  along  the 
line. 


EARNINGS  OF  BROOKLYN  ROADS. 


The  earnings  by  months  of  the  Brooklyn  Rapid  Transit  Compa- 
ny's system  and  of  the  Nassau  Electric  Railroad,  of  Brooklyn,  N. 
Y.,  are  shown  for  n  months,  the  years  1897  and  1898,  in  the  fol- 
lowing table: 

BROOKLYN    RAPID    TR.\NSIT. 

Per  cent. 

1897.            1898.  Gain,  of  gain. 

January    $.!92.285       $414,809  $2.2.524         5  75 

February    360,128        385.967  25,839        7-10 

March   407.760        466.387  58.627      14.50 

April    4.37.356        491,802  53.988       12.3s 

May   488,059        528,347  40.288        8.25 

June    495,006        580,039  85,038      17.17 

July    489.463        572,116  82,653      16.90 

August   477.400        563,257  85,857      18.00 

September  460,837        534.94'  74,i04      i6.ir 

October  443.923        509.629  65,703      12.57 

November  417,818        446,501  28,683        6.87 

Total  : $4,870,035  $5,493,795    623,304      12.81 

NASSAU   ELECTRIC. 

Per  cent 

1897.            1898.  Gain,  of  gain. 

January   $109,623      $135,438  $25.8iS      23.68 

February   102,409         128,809  26,400       25.50 

March   122,277        156,420  34.143      28.00 

April    141.441         166.797  25,356      17.98 

May    173.073        187,145  14.072        8.13 

June  191,614        216,325  24,711       12.90 

July  218,508        238,088  20,300       .9.31 

August  226,811        239,586  12,775        5-74 

September    184,614        205,560  20,946      11.38 

October   151,221         180,041  28,820      19.08 

November   138,527        145,649  7,i22        5.16 

Total    $1,760,118  $1,999,858  $240,459      13.05 

<  »  » 

PUBLIC  OWNERSHIP  A  FAILURE. 


On  January  19,  the  St.  Joseph  &  Benton  Harbor  Railway  & 
Light  Company,  of  St.  Joseph,  Mich.,  was  awarded  the  contract  for 
lighting  and  heating  the  court  house  and  jail  in  that  city  for  three 
years  for  $3,900.  The  county  paid  over  $6,000  for  the  years  1896, 
1897  and  1898.  The  reason  for  this  difference  is  that  for  the  last 
three  years  the  county  has  been  experimenting  with  public  owner- 
ship of  lighting  plants.  In  1895,  the  building  committee  of  the 
county  board  refused  to  give  the  railway  company  the  contract,  and 
for  the  last  three  years  the  president,  W.  Worth  Bean,  has  been 
showing  the  loss  resulting  from  the  public  ownership  scheme,  us- 
ing the  supervisor's  own  figures.  The  difference  was  $2,100  or  54 
per  cent  against  the  public  plant,  and  the  majority  of  the  board  has 
at  last  seen  light.    This  time  Mr.  Bean  got  the  contract. 


^tJM%l)A\SVAew* 


11.^ 


PROPOSED  CANADIAN  ASSOCIATION. 


Tlicic  luis  Ijicii  soiin;  agitation  amoiiK  Canadian  .stiLct  railway 
men  over  the  c|Hcstion  of  organizing  an  association,  the  purpose  of 
such  being  to  discuss  topics  relating  to  street  railway  management 
and  secure  desired  improvements.  Such  an  organization  would  cor- 
respond III  nnr  of  oiir  state  associations  rather  than  the  American 
Associalioii.  In  onKr  to  ascertain  whether  or  not  tlie  movejiient 
was  a  popidar  and  far  reaching  one  the  Kkvikw  addressed  inquiries 
Id  the  managers  of  the  Canaihan  street  railway  companies.  The 
replies  given  below  indicate  that  while  the  matter  is  being  discussed 
and  is  strongly  favored  by  some,  yet  other  olllcials  believe  that  the 
street  railway  companies  of  Canada  are  too  few  and  widely  separated 
to  form  a  successful  association,  and  as  for  the  consideration  of  sub- 
jects on  the  operation  of  electric  railways,  this  need  is  fully  met  in 
the  American  Street  Railway  Association,  of  which  many  of  the 
Canadian  comp.inics  are  members. 


"In  ri'iily  to  yonis,  with  reference  to  a  Canadian  Street  Railway 
Associ.ilion.  1  liave  heard  but  little  about  it.  Personally,  I  would 
be  very  iinuli  pleased  to  sec  such  an  organization,  similar  to  the 
American  one,  established  in  Canada,  but  fear  that  our  territory  is 
rather  large,  and,  as  yet,  the  number  of  railways  so  limited  that  I 
am  in  doubt  if  it  could  be  made  successful." — A.  J.  Nellcs.  secretary 
and  manager  of  the  Hamilton,  Grimsby  &  Beamsville  Electric  Rail- 
way Company. 


"About  a  year  ago  there  was  quite  a  strong  feeling  in  favor  of  a 
Provincial  Street  Railway  .Association  for  Ontario,  but,  like  all  such 
movements,  it  fell  flat  for  the  want  of  some  one  to  take  the  time  to 
complete  the  organization.  At  the  present  time  there  is  talk  of 
united  action  on  the  part  of  all  street  railway  companies,  telephone 
anil  electric  light  companies  in  Ontario.  No  doubt  an  association 
of  ihi'  dilTcrent  street  railway  companies,  along  the  line  of  your  state 
associations,  would  be  most  desirable,  but  until  such  time  as  the 
different  companies  become  educated  to  the  advantages  of  such  an 
association,  it  will  never  become  a  fact." — C.  E.  A.  Carr,  manager 
of  the  Montreal  Park  &  Island  Railway  Company. 


"I  have  heard  nothing  of  the  agitation  in  favor  of  the  organization 
of  a  Canadian  Street  Railway  Association.  It  seems  to  me  that  the 
American.  Street  Railway  Association  fills  the  bill." — T.  Ahcarn, 
vice-president  and  managing  director  of  the  Ottawa  Electric  Rail- 
way Company. 


"In  reply  to  your  letter  with  reference  to  the  formation  of  a  Can- 
adian Street  Railway  Association,  I  beg  to  say  that  I  have  not  heard 
of  any  agitation  here  in  respect  to  the  formation  of  such  an  organi- 
zation, and  I  have  some  doubts  as  to  whether  an  institution  of  the 
kind  is  required  or  would  be  a  success." — E.  H.  Keating,  manager 
of  the  Toronto  Railway  Company. 


"In  reference  to  a  Canadian  .Association,  I  have  heard  the  matter 
discussed,  but  I  have  always  felt  that  there  are  not  enough  of  us  near 
together  to  make  such  an  association  a  success." — J.  B.  Griffith,  sec- 
retary, treasurer  and  manager  of  the  Hamilton  Street  Railway  Com- 
pany. 


"Replying  to  your  inquiry,  I  have  not  as  yet  heard  of  any  agita- 
tion in  favor  of  the  organization  of  a  Canadian  Street  Railway 
Association,  and  do  not  at  present  see  any  necessity  for  the  forma- 
tion of  one." — Edward  A.  Evans,  general  manager  and  chief  en- 
gineer of  the  Quebec,  Montmorency  &  Charlevoix  Railway. 


"Replying  to  your  inquiry  regarding  a  Canadian  Street  Railway 
Association,  would  say  that  I  am,  personally,  very  much  in  favor 
of  the  formation  of  one;  in  fact,  I  have  discussed  the  matter  with 
several  managers.  I  do  not  think  there  should  be  much  difficulty 
in  the  formation  of  an  association  for  Canada  on  the  lines  you 
speak  of." — Mark  B.  Thomas,  manager  of  the  Hamilton  &  Dundas 
Street  Railway  Company. 


"Replying  to  your  favor  regarding  the  agitation  in  favor  of  the 
organization  of  a  Canadian  Street  Railway  Association,  would  say, 
that  our  company  has  only  been  in  existence  a  short  time,  and,  per- 


sonally, I  am  not  aware  that  there  has  been  any  movement  in  favor 
of  the  organization  referred  to  by  you.  I  am  not  in  a  position  to 
say  whether  such  an  association  is  desirable,  and  would  have  to 
hear  from  some  of  the  oldtr  street  railway  companies  before  I  could 
give  an  intelligent  opinion." — J.  H.  Still,  president  of  the  St. 
Thomas  .Street  Railway  Company. 


"I  have  not  been  able  to  hear  of  any  actual  proposition  for  the 
organization  of  a  Canadian  .Street  Railway  Association,  but  I  cer- 
tainly think  it  would  be  desirable." — W.  B.  Close,  manager  of  the 
ToroiUo  Suburban  Street  Railway  Company. 


CAR  FOR  THROUGH  TRAFFIC  ON   THE   MA- 
HONING VALLEY  INTERURBAN. 


For  a  year  past  the  .Mahoning  Valley  Railway  Company  has  been 
running  a  special  car  for  through  traffic  between  Youngstown,  Gi- 
rard,  Niles  and  Warren.  O.  It  is  the  fast  "train"  of  tljc  road  and 
makes  but  few  stops,  all  other  cars  giving  it  the  right  of  way.  As 
may  be  noted  from  the  illustration  the  car  is  a  large  and  handsome 


M.^Hf)NISG  V.\LLEY  CAR. 

one.  It  is  36  ft.  in  length  and  fitted  with  McGuire  maximum  trac- 
tion trucks.  Each  truck  carries  a  50-h.  p.  high  speed  Westing- 
house  38  B  motor.  The  speed  between  towns  is  35  miles  an  hour. 
A.  A.  Anderson,  general  manager  of  the  company,  states  that  the 
car  has  made  a  good  record  from  an  operating  and  financial  stand- 
point showing  that  there  is  a  demand  for  such  service  on  interurban 
roads. 


COALS  TO    NEWCASTLE. 


The  Filer  &  Stowell  Company,  of  Milwaukee,  which  has  very 
large  engine  works  in  that  city,  and  makes  a  specialty  of  heavy  duty 
Corliss  engines,  has  recently  placed  an  order  which  causes  more 
than  ordinary  interest.  It  is  that  of  a  cross-compound  condensing 
engine  for  the  Union  Railroad  Company,  of  Providence,  R.  I.  In 
view  of  the  fact  that  Providence  is  the  native  heath  of  the  Corliss 
engine,  this  causes  the  question  asked  by  foreign  makers  who  have 
recently  had  to  meet  American  competition:  How  can  they  do  it 
with  the  high  freight  rates  they  have  to  meet? 

The  engine  for  Providence  is  to  drive  a  1.200-k.  w.  generator,  with 
capacity  for  an  overload  of  50  per  cent.  As  stated,  it  is  cross-com- 
pound condensing.  The  cylinders  are  28  in.  and  54  in.  by  48  in. 
stroke.  The  armature  is  on  the  engine  shaft,  which  is  26  in.  in  diam- 
eter. The  fly-wheel  is  to  be  18  ft.  in  diameter  and  weigh  loo.ooo 
lbs. 

Other  recent  sales  of  the  Filer  &  Stowell  Company  are;  A  cross- 
compound  with  cylinders  24  in.  and  44  in.  by  48  in.  to  the  Edison 
Electric  Light  &  Power  Company.  Erie,  Pa.:  a  simple  engine  22  in. 
by  48  in.  to  the  Menominee  (Mich.)  Electric  Light  Railway  & 
Power  Company;  a  cross-compound,  with  cylinders  32  in.  and  64  in. 
by  54  in.,  to  the  .\rmour  Elevator  Company.  Chicago. 

The  company  is  now  building  for  .-\rmour  &  Co..  for  their  central 
power  station  at  the  Stockyards.  Chicago,  tn-o  cross-compound  en- 
gines, with  cylinders  23  in.  and  46  in.  by  48  in.,  to  be  direct  con- 
nected to  i.ooo-k.  w.  generators. 
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CARS  AND    LOCOMOTIVE    RECENTLY   BUILT 
BY  THE  BRILL  COMPANY. 


The  Brooklyn  City  Railway  Company  has  just  put  in  operation  a 
new  car  of  the  California  type  which,  from  its  large  size  and  ar- 
rangement of  details  and  the  fact  that  it  is  of  a  decided  improve- 
ment over  anything  of  this  class  which  has  been  used  in  the  east,  is 
of  considerable  interest.  It  is  similar  in  general  appearance  to  the 
large  cars  recently  put  in  service  by  the  Metropolitan,  of  New  York, 
but  has  a  lower  platform  and  no  side  steps  on  the  closed  portion. 
Considerable  objection  has  been  made  to  the  high  platform  of  the 
New  York  cars,  and  the  new  Metropolitan  cars  will  have  a  low  rear 


BROOKLYN  CITY  .-^Nl)    I'ENNSYL VANI A  TRACTION  CARS. 

platform,  such  as  here  shown.  The  step  is  i3.Vt  in.  from  the  rail 
with  a  13-in.  riser. 

The  length  of  the  car  over  the  corner  posts  is  36  ft.,  the  length 
over  the  bufl'ers  being  44  ft.  It  is  6  ft.  6  in.  wide  at  the  sills  and  7 
ft.  2  in.  at  the  post.  On  the  front  or  open  end  of  the  car  the  plat- 
form is  3  ft.  8  in.  Ample  strength  is  secured  for  the  side  sills  by 
plating  them  with  iron.  The  closed  section  is  ii  ft.  2  in.  over  the 
end  panels,  and  has  two  double  doors.  The  open  section  has  seven 
cross  seats,  two  of  which,  those  against  the  forward  bulkhead,  have 
stationary  backs.  Along  the  open  portion  there  are  the  usual  fold- 
ing steps  at  the  sides.  These  steps  are  i8^  in.  from  the  ground, 
with  a  13  in.  riser.  The  height  in  this  case  from  the  head  of  the  rail 
to  the  under  side  of  the  sill  is  28  in.  Brill  maximum  traction  trucks 
with  a  4-ft.  wheel  base  are  used  under  the  car.  The  wheels  are  re- 
spectively 30  in.  and  20  in.  in  diameter.  There  are  two  W.  P. -50 
motors. 

The  ends  of  the  car  are  provided  with  angle-iron  buflfers,  and 
gates  are  used  on  one  side  of  the  rear  platform,  with  a  Brill  folding 
gate  on  the  opposite  side.  The  seats  in  the  closed  compartment  are 
longitudinal  and  covered  with  spring  rattan,  seating  14  passengers; 
the  open  portion  accommodates  35;  making  a  total  of  49  seats.  The 
closed  compartment  is  finished  in  cherry  throughout,  with  three- 
ply  quartered  oak  ceilings.  Cherry  and  ash  are  used  for  the  finish 
in  the  open  section. 

Push-buttons  are  placed  on  each  post,  to  signal  the  conductor. 
There  are  two  12-in.  Dedenda  gongs  with  disappearing  buttons,  and 
there  are  two  sandboxes.  The  headlights  are  in  the  dasher.  The 
trolley  board  extends  the  whole  length  of  the  car.  The  grab-han- 
dles of  the  posts  are  of  ash  set  in  solid  bronze  sockets.  The  seats 
in  the  open  part  of  the  car  are  fitted  with  a  Brill  round-corner  seat 
end  panels. 

The  weight  of  the  car  without  motors  is  17,200  lbs.  The  trucks 
weigh  3,250  lbs.  each.  The  California  car,  with  the  modifications 
which  are  going  on  in  its  design  and  construction  since  its  intro- 
duction in  the  east,  is  rapidly  coming  into  favor  wherever  a  large 
traffic  has  to  be  accommodated. 

The  Pennsylvania  Traction  Company,  of  Lancaster,  Pa.,  is  one  of 


the  largest  suburban  roads  in  the  State  outside  of  the  Philadelphia 
intcrurban  lines,  and  the  practice  of  the  company  is  especially  inter- 
esting because  it  has  tried  many  different  kinds  of  cars  with  a  view 
to  finding  out  which  will  accommodate  the  heavy  traffic  to  the  best 
advantage.  The  car  is  28  ft.  long,  38  ft.  8  in.  over  all.  It  has  curved 
sides  and  is  7  ft.  5  in.  wide  at  sill  and  8  ft.  wide  at  the  posts.  The 
platforms  are  4  ft.  6  in.  long  and  the  height  to  the  sill  from  the  head 
of  rail  is  30  in.  The  step  is  17  in.  from  the  head  of  the  rail  and  has 
a  12-in.  riser  to  the  platform.  Each  end  of  the  car  is  provided  with 
a  stationary  round  end  vestibule  with  doors  folding  against  the  vest- 
ibule. This  is  a  complete  enclosure  and  there  is  no  entrance  to  the 
car  until  it  has  stopped.  These  vestibules  give  perfect  protection  to 
both  motormen  and  conductors  while  at  the  same  time  it  adds 
greatly  to  the  comfort  of  the  passengers.  The  car  is  mounted  on 
Eureka  maximum  traction  trucks.  The  wheel  base  is  4  ft.  and  the 
wheels  are  33  in.  and  20  in.  in  diameter.  There  are  two  Westing- 
house  No.  38  motors.  The  gage  is  5  ft.  25X  in.  The  car  is  furnished 
with  20  reversible  back  seats  covered  with  spring  rattan.  This  gives 
a  seating  capacity  for  40  persons.  The  inside  finish  is  of  cherry  with 
bird's  eye  maple  headlighting;  the  trimmings  are  of  bronze  through- 
out. There  are  two  electric  headlights  and  two  Brill  sandboxes. 
The  bufTers  are  of  the  Brill  angle  iron  type.  The  weight  of  the  car 
without  motors  is  20,500  lbs.    The  trucks  weigh  4,500  lbs.  each. 

The  electric  locomotive  illustrated  was  recently  built  for  the 
Deadwood  &  Delaware  Smelting  Company.  It  is  powerful,  al- 
though it  measures  but  8  ft.  in  length  and  is  only  s  ft.  3  in.  wide. 


ELECTRIC  LOCOMOTIVE-MONTREAL  SWEEPER. 

It  stands  2  ft.  3  in.  to  the  floor  and  is  furnished  with  a  W.  P.  No.  5 
motor  with  two  K  10  controllers.  The  wheel  base  is  4  ft.  and  the 
gage  of  the  track  36  in.  Its  small  size  and  compactness  made  it 
possible  to  use  a  light  pedestal  gear  arranged  to  take  the  motors. 
Four  Brill  sandboxes  are  placed  within  the  frame  to  give  an  equal 
and  complete  distribution  of  sand  when  it  is  necessary.  The  con- 
venience of  a  machine  of  this  kind  is  hardly  to  be  estimated  by  those 
who  have  had  no  experience  with  them.  It  is  intended  for  use  with- 
in a  mine  and  on  the  surface  as  well.  A  third  rail  transmission  of 
power  is  to  be  employed  and  the  General  Electric  Company  put 
on  the  necessary  electrical  equipment.  Electricity  is  available  in  a 
large  percentage  of  all  manufacturing  establishments  and  railway 
tracks  are  equally  commended.  A  small  expense  for  overhead  wires 
or  for  third  rail  conductors  makes  a  machine  of  this  kind  possible 
and  its  convenience  is  much  greater  than  a  pair  of  horses,  while  the 
economy  is  in  favor  of  the  electric  machine  which  when  not  in  use 
is  not  "eating  his  head  off." 
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The  swcL-iJC-r  illiislraliil  In  tin-  ;icciiiii|j.iiiyiiiK  I'riHi'aviiiK  is  f)f  un- 
usual interest  as  illustiatinx  a  form  of  ctjnslrnilion  specially  adapted 
to  the  needs  of  the  Montreal  Street  Railway  Company,  and  may  he 
taken  as  a  type  of  those  necessary  in  cities  where  the  winters  are  of 
extreme  severity  and  the  snow  tall  very  heavy,  'I'he  body  is  21  ft, 
long  and  the  width  over  all  is  6  ft,  lo  in.  At  each  end  of  the  body 
there  is  an  l8-in,  platform  which  is  used  to  carry  salt,  tools  and  mis- 
cellaneous materials  necessary  for  attacking  snow  and  which  need 
lo  be  easily  accessible.  There  are  No,  I2  Weslinghouse  motors  for 
driving  sweeper;  the  brooms  are  operated  by  Westinghousc  No.  3 
motors.  It  will  be  observed  that  both  of  the  lirnnnis  are  hung  on 
radial  guides  so  that  they  rise  and  fall  with  tin  iii.ilur  shaft  as  the 
center  thus  preserving  the  sprocket  chains  at  consl.ant  tension.  The 
sills  extend  6  in.  outside  the  dasher  so  as  to  carry  the  shear  outside 
of  the  front  broom;  this  takes  the  snow  from  between  the  tracks; 
when  down  this  shear  extends  2  ft.  8  in.  outside  the  inner  rail.  The 
distance  between  the  rails  being  4  ft.  enables  the  whole  space  lo  be 
cleaned  in  this  maimer;  this  peculiarity  was  specified  by  the  com- 
pany. There  are  four  doors  to  the  cab.  In  the  center  on  the 
further  side  of  the  engraving  is  a  swinging  door  4  ft.  2  in  wide;  the 
door  on  the  near  side  is  of  the  same  width,  but  is  blind,  being 
screwed  in  place.  At  diagonally  opposite  corners  of  the  cab  there 
are  two  doors  each  20  in.  wide.  The  screw  brake  which  is  seen  be- 
tween the  wheels  comes  up  in  front  of  one  of  the  doors  and  is  made 
with  a  toggle  joint  connected  with  a  nut  so  as  to  give  immense 
pressure  on  the  wheels.  The  hand  wheel  is  16  in.  in  diameter.  The 
driving  axles  arc  4  in.  in  diameter;  those  for  the  brooms  3  in. 
Double  braces  are  used  from  the  pedestals  on  each  side  and  the 
whole  Hoor  of  the  sweeper  is  framed  in  the  strongest  and  most  solid 
manner.  The  sprocket  chains  are  forgings  of  special  patterns  and 
have  given  great  satisfaction  on  account  of  their  strength  and  dura- 
bility. 


CHICAGO,   HARVARD  &    GENEVA  LAKE  RAIL- 
WAY. 


This  is  one  of  the  most  promising  interurbans  that  will  be  built 
this  year.  It  forms  a  short  cut  to  the  lake,  effecting  a  saving  of  from 
two  to  ei.x  hours  time  each  way.  The  line  starts  from  Harvard,  111., 
where  two  lines  of  the  C.  &  N.  W.  Ry.  cross,  and  follows  the  public 
highway  and  over  private  right  of  way  to  Geneva  lake,  Wisconsin,  a 
distance  of  12  miles.  This  lake  has  long  been  one  of  the  most  noted 
in  the  west,  and  is  visited  by  thousands.  Its  spring  fed  waters  are 
remarkably  dear  and  cold,  and  in  places  300  ft.  deep.  With  the  e.x- 
ccption  of  the  mountains  it  is  conceded  to  rival  the  Swiss  lake  from 
which  it  takes  its  name.  Here  the  merchant  princes  of  the  west 
have  laid  out  extensive  sunmier  palaces,  and  thousands  of  less  pre- 
tentious structures  which  help  form  the  chain  around  its  shores 
swell  the  value  of  the  improvements  to  upwards  of  $10,000,000,  and 
this  sum  is  rapidly  increasing  each  year. 

The  company's  franchises  cover  a  term  of  50  years  and  permit  the 
transportation  of  passengers,  baggage,  express,  mail  and  all  kinds  of 
freight.  What  the  latter  item  means  is  suggested  in  the  one  million 
pounds  of  butter  made  annually  in  a  single  district  on  the  line  where 
over  5,000  cows  are  milked  and  some  400  car  loads  of  cattle  shipped 
each  year.  Farm  lands  are  worth  $100  per  acre  and  this  richest 
dairy  country  in  the  United  States  is  very  thickly  settled.  The 
Verkes  telescope,  the  largest  in  the  world,  is  within  walking  distance 
of  the  lake  terminus  of  the  line,  and  from  this  point  also  the  steam- 
ers leave  for  all  points  on  the  lake  which  is  about  10  miles  long. 
The  remarkable  purity  of  the  air  and  the  hundreds  of  springs  which 
abound  everywhere  combine  to  make  Geneva  lake  at  once  a  pleasant 
.ground  for  the  masses  and  a  favorite  resort  for  persons  seeking 
health.  In  the  territory  now  for  the  first  time  made  easily  accessible 
to  the  lake  are  the  thousands  engaged  in  industrial  work  in  such 
manufacturing  cities  as  Belvidere,  Rockford,  Jancsville,  Beloit,  etc. 
While  the  summer  season  will  furnish  easily  100,000  excursionists, 
there  is  a  good  paying  business  the  year  around. 

The  road  will  be  laid  with  60-ft.  60-lb.  T-rail  and  constructed  and 
equipped  in  the  best  possible  manner,  the  contract  for  all  the  work 
having  been  let  to  the  Continental  Construction  Company,  of  Bos- 
ton. Work  on  the  power  house  has  already  begun.  The  initial 
equipment  will  be  400  h.  p.  of  engines  and  boilers,  with  room  left 
for  as  much  more.  The  rolling  stock  will  include  both  40-ft.  combi- 
nation cars  and  28-ft.  motor  and  trail  cars.    The  freight  equipment 


will  provide  for  heavy  service.  There  arc  three  towns  and  villages 
along  the  line,  which  at  present  have  no  rail  transportation  facilities 
whatever.  A  rale  of  3  cents  per  mile  is  allowed,  but  a  2S-ccnt  fare 
will  probably  be  made  tor  the  12-mile  ride.  The  line  will  do  a  pay- 
ing business  from  the  start,  as  it  is  what  residents  along  the  route 
have  been  trying  lo  secure  for  years. 


FURTHER  CONSOLIDATION  IN  BALTIMORE. 


January  26  the  board  of  directors  of  the  Baltimore  Consolidated 
decided  lo  recommend  lo  the  stockholders  that  they  sell  iheir  hold- 
ings to  the  syndicate  represented  by  Alexander  Brown  at  $37.50  per 
share;  the  stockholders  arc  oflfered  cash  or  securities  of  the  prop- 
erties it  is  proposed  to  combine.  Messrs.  Pcrin  and  Jenkins,  who 
control  a  majority  of  the  stock  of  the  Consolidated,  will  go  into 
the  syndicate. 

The  plans  of  the  Brown  syndicate  look  to  the  consolidation  of  the 
Baltimore  City  Passenger  Railway,  the  Baltimore  Consolidated 
Railway  (itself  a  consolidation  of  the  Baltimore  Traction  and  the 
City  &  Suburban  Companies  effected  in  1897J,  the  Baltimore  & 
Northern,  and  the  Baltimore,  Middle  Rive  r  &  Sparrow's  Point 
Companies.    The  track  of  these  companies  aggregate  270  miles. 

The  capital  stock  of  the  consolidated  lines  will  be  less  than  the 
sum  of  the  present  capital  stock  of  the  separate  companies  in  order 
to  make  a  saving  in  the  taxes  imposed. 

The  management  of  the  properties  will  be  in  the  hands  of  a  board 
of  directors  consisting  of  seven  members.  It  is  considered  that  a 
small  number  of  directors  can  work  to  better  advantage  than  a 
large  number.  Interest  centers  in  the  composition  of  this  board, 
whose  members  will  have  under  their  control  the  entire  street  rail- 
way mileage  of  Baltimore.  It  has  been  settled  that  four  of  the  seven 
members  will  be  Alexander  Brown,  Henry  A.  Parr  and  George  R. 
Webb,  who  compose  the  Brown  syndicate,  and  Nelson  Perin.  who 
will  have  large  interests  in  the  combination.  The  entrance  of  Mr. 
Perin  in  the  directory  is  also  with  the  understanding  that  he  will 
be  the  president  of  the  corporation.  It  is  also  understood  that 
George  C.  Jenkins  will  be  a  member  of  the  board. 


PAY  FARE  AND  THEN  SUE  TO  RECOVER. 


January  13,  an  interesting  case  brought  against  the  Detroit  Citi- 
zens' Street  Railway  Company  was  decided  in  the  lower  court  at 
Detroit.  Wm.  G.  Schroeder  had  been  given  a  transfer  which  was 
improperly  punched,  and  the  conductor  of  the  second  car  ejected 
him  because  he  refused  to  pay  his  fare.  The  court  held  that  the 
passenger  should  have  paid  his  fare  the  second  time  and  then  have 
sued  the  company  to  recover  the  5  cents;  however,  he  instructed 
the  jury  to  bring  in  a  verdict  for  nominal  damages  (6  cents)  be- 
cause of  the  assault  committed  on  the  passenger  in  ejecting  him. 


TROLLEY  FOR  MANCHESTER.  ENGLAND. 


Estimates  made  by  Mr.  Higginbottom,  mechanical  engineer,  and 
chairman  of  the  committee  on  street  traction  for  Manchester,  Eng- 
land, show  in  favor  of  the  overhead  trolley  system,  as  compared 
with  underground  conduit,  as  follows: 

1.  The  first  capital  cost  per  mile  of  track  was  £2.135,  against 
£11,491  for  the  conduit  system;  or,  for  the  67  miles  required  in 
Manchester,  £144,000   against  £773,897. 

2.  The  working  cost  per  car  mile  was  '/id.  more  for  the  conduit 
system,  or  £14,000  per  year. 

3.  Difficulties  of  construction  of  the  conduit  system  in  the  nar- 
row and  congested  Manchester  streets. 


Beverly.  Mass.,  proposes  to  pay  the  car  fare  of  its  councilmen 
who  live  in  the  suburbs  and  have  to  use  steam  or  electric  cars  to  at- 
tend council  meetings. 


Two  cars  on  the  Citizens'  Electric  Railway,  of  Mansfield,  C.  met 
in  a  head-end  collision  on  January  16.  Both  motormen  were  slight- 
ly injured;  there  were  no  passengers  on  either  car.  One  of  the 
motormen  left  his  regular  passing  point  without  orders  and  failed  to 
keep  a  look-out. 
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TRAIN   RESISTANCE  FORMULAS. 


In  llic  "Street  Kailwaj'  Journal"  for  February  is  an  editorial  on  a 
new  general  formula  for  train  resistance  which  is  extremely  inter- 
esting.    The  opening  sentences  are  as  follows: 

"The  alchemists  of  old  sought  diligently  for  the  philosopher's 
stone,  the  inventors  of  a  later  age  for  perpetual  motion,  and  engi- 
neers of  the  nineteenth  century  have  been  almost  as  eager  to  obtain 
a  general  formula  which  shall  reconcile  all  existing  data  and  experi- 
ments upon  train  resistance.  The  first  two  objects  of  effort  are 
now  known  to  be  unattainable, and  the  third  has  until  now  bafllod  the 
best  minds  in  the  railroad  profession.  Only  a  month  ago  'Locomo- 
tive Engineering,'  which  for  years  past  has  devoted  special  atten- 
tion to  this  subject,  said  editorially:  'We  do  not  believe  that  it  is 
possible  to  devise  a  formula  that  will  show  an  approximation  of  the 
resistance  due  to  different  kinds  of  trains  at  different  speeds  when 
train  tons  are  the  basis  of  calculation.' 

"A  general  formula  which  appears  to  be  applicable  to  passenger 
trains  of  all  weights,  running  at  all  speeds  up  to  the  highest  limits  so 
far  reached,  has  been  lately  worked  out,  however,  by  John  Lundie 
as  a  result  of  a  long  series  of  tests  of  trains  in  actual  service,  and  is 
here  given  to  the  engineering  public  for  the  first  time." 

Mr.  Lundie's  formula  is  as  follows: 

R  =  4  -f  S  [0.2  -f  14  H-  (35  +  T)  ] 
where 

T  =:  the  weight  of  the  transportation  unit     in  tons  (J.ooo  lbs.). 

R  ^  resistance  in  pounds  per  ton. 

S  ^  speed  in  miles  per  hour. 

This  formula  gives  a  family  of  straight  lines,  all  passing  through 
the  point  which  corresponds  to  a  train  resistance  of  4  lbs.  per  ton 
for  a  speed  of  zero.  The  lines  corresponding  to  the  train  weights  of 
100  tons,  200  tons,  500  tons,  1,000  tons,  and  infinity  are  shown  solid 
in  the  diagram. 

The  editorial  proceeds: 

"The  test  of  any  formula  lies  in  its  application.  Gaged  by  this 
test,  Mr.  Lundie's  formula  unifies  in  a  remarkably  close  manner 
nearly  all  recently  published  experiments,  together  with  other  for- 
mulae of  more  limited  application,  as  will  be  seen 
by  an  inspection  of  the  accompanying  table.  The  Stroud- 
ley,  Sinclair  and  Dudley  tests  of  train  resistance  scheduled  in 
this  table  were  brought  together  by  A.  M.  Wellington  in  the  'En- 
gineering News'  in  1892,  and  referred  to  as  intrinsically  worthy  of 
confidence  on  account  of  the  careful  manner  in  which  they  were 
made.  To  these  we  have  added  further  experiments  made  on  the 
Philadelphia  &  Reading  Railroad  in  1889,  and  on  the  Central  Rail- 
road of  New  Jersey  in  1892,  so  that  a  fairly  complete  range  of  train 
weights  from  200  to  400  tons,  and  of  train  speeds  from  40  to  70  miles 
per  hour  is  given  in  the  table.  The  Lundie  formula  checks  up  all 
these  tests  very  closely,  though  in  all  but  one  case  the  results  ob- 
tained by  its  use  are  slightly  higher  than  the  observed  results.  In 
this  connection  it  may  be  noted  that  Mr,  Lundie  obtained  his  speed 
figures  by  positive  methods,  having  found  that  speed  recorders  lor 
variable  speeds  are  not  sufliciently  accurate  owing  to  the  inertia  of 
the  moving  parts. 

"These  tests  are  all  for  heavy  railroad  passenger  trains,  upon 
which  Mr.  Lundie  himself  has  made  no  experiments.  For  trains 
of  from  20  to  100  tons,  and  for  speeds  of  from  five  to  thirty  miles  per 
hour,  the  Lundie  formula  is  accurate,  inasinuch  as  it  is  obtained  di- 
rectly from  150  or  more  observations  made  by  Mr.  Lundie  in  Chi- 
cago, as  before  stated.  For  lighter  units  still,  the  formula  agrees 
with  the  results  of  private  tests  made  by  several  of  the  great  elec- 
tric companies,  and  checks  very  well  indeed  the  Clark  formula, 

R=;  5=-=-  171  +  7.16, 
bearing  in  mind  th.it  the  latter  is  generally  admitted  by  engineers  to 
be  from  one  to  two  pounds  too  high. 

"Now  it  need  scarcely  be  pointed  out  that  when  a  formula  of  this 
general  kind,  deduced  on  mathematical  principles  from  a  large  series 
of  experiments  within  a  comparatively  narrow  range  of  action,  is 
found  to  be  equally  applicable  over  a  much  wider  range,  a  strong 
presuinption  in  favor  of  the  soundness  of  its  underlying  principle  is 
established.  It  seems  practically  certain,  therefore,  that  the  Lundie 
formula  is  thus  applicable  to  the  whole  range  of  passenger  train 
traction  on  straight,  level,  exposed  track  in  a  calm  atmosphere.  It 
cannot,  however,  be  said  to  be  applicable  to  street  cars  running  on 
gritty  or  dirty  rails,  and,  in  fact,  it  is  unfortunately  too  probable 
that  no  formula  whatever  can  be  devised  for  street  railway  work  for 


which  a  large  factor  of  safety  would  not  have  to  be  allowed  in  jirac- 
lice  to  provide  for  great  diflfcrcnces  in  condition  of  track." 

The  table  referred  to  is  not  reproduced  here,  but  the  results  shown 
in  it  will  be  apparent  from  the  inspection  of  the  diagram,  where  a 
number  of  formulas  for  train  resistance  are  plotted.  The  Engi- 
inering  News  formula  was  developed  after  considering  the  Stroud- 
lev.  Sinclair  and  Dudley  tests,  and  it  is  seen  to  give  results  one  or 
I'.vo  1  ounds  below  the  Lundie  formulas  for  200-ton  and  300-ton 
trains.  The  Engineering  News  lormula  is  admitted  to  be  too  low 
for  speeds  below  40  miles  per  hour  and  hence  the  line  in  the  diagraru 
is  not  shown  for  lower  speeds. 

For  speeds  below  40  miles  per  hour  the  "Journal"  compares  the 
Lundie  and  the  Clark  formulas  and  finds  them  in  close  agreement. 
Had  the  Clark  formula  been  correctly  stated  the  agreement  would 
li:i\e  been  found  even  closer  than  it  was.  It  is  not  stated  whence  the 
Clark  foriTiula  was  taken,  but  it  appears  to  have  come,  with  altera- 
tions, from  the  "Engineering  News"  of  June  9,  1892,  page  585.  The 
"Engineering  News"  correctly  gives  the  Clark  formula  for  pounds 
per  long  ton  as  R  ^  S"  -h  171  +  8,  and  incorrectly  gives  it  for 
pounds  per  short  ton  (2,000  lbs.)  as  R  =5°  -^  181. 5  -|-  7.16.  The 
"Journal"  takes  part  of  each  of  these  and  gets  R  =  S°  -=-  171  +  7.16. 
The  correct  Clark  formula  for  pounds  per  short  ton  of  total  tr:iin 
weight  is  R  =  S"  H-  191. 5  -f-  7.14. 

The  later  formulas  for  train  resistance  were  devised  because  it  was 
found  that  locomotives  were  hauling  trains  which  would  be  impos- 
sible were  Clark's  formula  correct;  hence  it  was  discarded  and 
formulas  made  which  accorded  more  nearly  with  observed  facts.     A 
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few  years  ago  the  Baldwin  Locomotive  Works  discovered  that  the 
forinula  used  in  designing  engines  was  incorrect,  giving  too  high 
values  for  R.  What  followed  is  thus  stated  by  S.  M.  Vauclain,  su- 
perintendent of  the  Baldwin  Locomotive  Works,  in  the  proceedings 
of  the  St.  Louis  Railway  Club,  November  11,  1898:  "Engine  1027  (a 
Vauclain  compound  on  the  Atlantic  City  Railroad)  exceeded  our 
guarantee  about  10  per  cent,  and  Engine  839  on  the  Milwaukee  road 
exceeded  the  guarantee  by  four  cars,  hauling  13  cars,  the  train  with 
locomotive  and  tender  weighing  1,200,000  lbs.,  in  the  specified  time. 
We  immediately  proceeded  to  make  an  accurate  test  of  Engine  1027. 
*  «  *  4:  «  Qy^  fij.5j  efTort  was  to  determine  the  resistance  of 
modern  passenger  trains  at  high  speeds,  and  found  it  as  shown  [Mr. 
Vauclain  presented  a  chart  showing  various  formulas  plotted;  from 
his  chart  the  Baldwin  and  Barnes  lines  of  our  diagram  were  taken. — 
Ed.];  you  can  compare  the  curve  of  Clark's,  Engineering  News' 
and  Barnes'  with  ours.  We  devoted  several  days  to  this,  taking 
about  three  diagrams  per  mile  and  from  this  collection  produced  the 
curve,  from  which  all  our  high  speed  estimates  are  made. 

"You  will  notice  that  the  resistance  set  forth  by  Clark  is  consider- 
ably in  excess  of  that  of  the  Engineering  New.,,  whereas  the  En- 
gineering News  is  slightly  in  e-xcess  of  ours.  Mr.  Barnes'  card  is 
for  50  miles  [and  over]  per  hour.  The  last  two  lines  are  close 
enough  to  indicate  that  Barnes  was  correct  in  his  determination. 
The  differences  in  the  atmospheric  influences  of  the  two  days  would 
be  sufficient  to  make  the  differences  in  the  two  lines.  The  line  given 
by  the  Engineering  News,  however,  is  a  perfectly  safe  one  for  any 
designer  to  follow  in  calculating  the  horse  power  necessary  for  a 
locomotive  to  do  a  certain  prescribed  work." 
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'I'll!'   ICiigiiU'criiiK  News  finnml.i  is  K  ^  0.24  S  +  2. 

'i'liu  Baldwin  l.oconiotivc  Works  ((jrnuila  is  U  =  S  -^  6  +  3- 

The  two  trains  ri-fcrrcd  to  by  Mr.  Vauclain  weighed  322  tons  on 
the  Atlantic  City,  and  600  tons  on  the  Milwaukee  road.  As  the 
lialdwin  forimila  has  been  found  to  be  suHieiently  accurate  and  con- 
servative for  tlieni  to  base  Kuarantees  of  performance  on  it,  it  is 
certainly  entitled  to  great  respect.  It  is  granted  that  the  l.undie 
forinnl.i  for  T  =  joo  tons  is  "safe,"  being  4.6  lbs.  (40  per  cent)  high- 
er than  Baldwin's  i>ractice  at  50  miles  per  hour,  and  6.5  lbs.  (42  |>er 
cent)  higher  at  75  miles  per  hour;  by  the  same  token  Clark  is  a  still 
safer  guide,  for  he  is  nearly  80  per  cent  higher  at  a  speed  of  50  miles. 

The  fornuila  devised  by  Mr.  Lundic  is  said  to  be  accurate  for 
trains  of  from  20  to  100  tons,  and  for  speeds  of  from  five  to  thirty 
miles,  because  obtained  directly  from  experiments.  The  claims  for 
it  should  stop  here.  And  even  if  such  were  the  case  it  would  be 
highly  desirable  that  more  complete  data  be  given,  in  order  that 
those  who  are  expected  to  use  the  formula  may  judge  of  the  weight 
to  be  given  it.  Details  as  to  the  length  of  run,  the  methods  of  tak- 
ing the  velocity,  etc.,  would  be  very  welcome. 

A  priori,  the  weight  and  sjjced  are  not  the  only  elcnunts  determin- 
ing the  total  train  resistance.  David  L.  Barnes,  in  an  editorial  in 
the  "Railroad  Gazette,"  March  18,  1892,  pointed  out  that  for  a  train 
on  level  track  an  appro.xiniate  formula  in  its  simplest  form  would, 
at  least,  have  as  many  elements  as  the  following:  the  friction  of  the 
journals,  wheels,  flanges,  etc.;  the  friction  of  the  air  on  the  side  of 
the  train:  the  pressure  per  S(|uare  foot  of  the  air  on  the  front  of  the 
train;  llu-  .irca  of  llie  frunt  of  the  tr.'iin;  the  weight  of  the  train;  the 
length  of  the  train. 

Many  of  the  engineers  who  have  proposed  train  resistance  formu- 
las, have  considered  the  speed  the  most  important  element,  and  neg- 
lected all  llu-  others;  Clark  thought  that  the  speed  entered  in  the 
second  power. and  made  the  mistake  of  not  fixing  limits  to  the  appli- 
cation of  his  formula;  the  three  other  formulas  shown  in  dotted  lines 
on  the  diagram  were  devised  on  the  assumption  that  the  speed  en- 
ters as  the  first  power  only,  but  they  are  all  confined  to  narrow 
limits  as  to  that  variable,  their  authors  recognizing  that  undoubted- 
ly other  elements  entered  which  might  change  the  character  of  the 
line  outside  the  known  limits, 

In  189S  S.  T.  Dodd  i)rescnted  a  paper  before  the  Civil  Engineers' 
Club,  of  Cleveland,  (Street  Railway  Review,  December.  1898) 
which  contained  some  data  on  train  resistance  of  interurban  cars 
running  on  T-rails  over  a  straight  and  level  track  at  uniform  speed. 
The  trains  weighed  from  20  tons  to  95  tons,  and  the  speed  was  from 
25  to  50  miles  per  hour.  When  the  Lundie  formula  is  applied  to 
these  data  it  gives  results  differing  from  the  observed  resistance  by 
from  .15  lb.  to  8  lbs. 

We  do  not  know  whether  it  is  Mr.  Lundie  or  the  editor  of  the 
"Journal"  that  makes  the  claim  of  universal  application  to  passen- 
ger service  for  the  Lundie  formula,  but  in  either  case  it  is  the  height 
of  assurance  to  say  that  a  formula  good  for  passenger  trains  of  20  to 
100  tons  at  speeds  from  five  to  thirty  miles  per  hour,  is  equally  good 
for  passenger  trains  of  all  weights  at  all  speeds.  The  "Journal" 
states  that  the  Lundie  formula  is  not  applicable  to  street  cars  on 
gritty  or  dirty  rails,  nor  to  heavy  freight  service  on  steam  roads. 
We  have  shown  that  it  does  not  accord  with  late  results  obtained 
with  heavy  passenger  trains  at  high  speeds,  and  a  comparison  with 
Mr.  Dodd's  tests  leads  to  the  inference  that  Mr.  Lundie's  results  are 
perhaps  not  entirely  conclusive  even  for  the  train  weights  and  speeds 
investigated. 


THE  POPULARITY  OF  THE  TROLLEY  IN  THE 
BRITISH  ISLES. 


The  trolley  must  be  seen  to  be  appreciated,  and  its  conveniences, 
experienced  in  daily  life,  make  staunch  friends  of  all  its  patrons. 
This  is  substantiated  by  the  testimonials  below  which  certainly 
come  from  conservative  sources.  In  negrly  every  English  city 
where  mechanical  traction  has  been  adopted  there  was  much  dis- 
cussion as  to  the  motive  power,  and  delegations  or  committees 
were  sent  on  junkets  to  other  cities  in  the  British  Isles  and  on  the 
continent  to  inspect  traction  systems.  They  all  reached  the  same 
conclusion,  viz.,  for  the  particular  needs  of  their  own  city  the  trolley 
filled  all  the  requirements  better  than  any  other  mode  of  traction. 
In  spite  of  this  unanimity  of  opinion  each  municipal  corporation 
goes  through  the  same  painful  operations,  probably  lor  the  sake  of 
retaining  the  appearance,  at  least,  of  British  conservatism. 


It  was  proposed  to  introduce  tlic  trolley  at  Ealing,  but  objections 
were  raised  on  the  grounds  of  danger  and  that  property  adjacent 
to  the  street  railway  lines  would  be  depreciated,  and  the  following 
communication  was  sent  to  the  municipal  authorities  of  the  cities 
liaving  electric  railway  systems:  "Impressions  created  here  that  the 
introduction  of  overhead  trolley  electric  tramways  depreciates  the 
value  of  property  and  lowers  the  character  ot  districts  through 
which  the  cars  run.  It  is  also  suggested  that  the  electric  lines  arc 
more  dangerous,  and,  on  scientific,  sanitary  and  economic  grounds, 
afford  no  greater  advantage  to  a  community  than  horse  tramways. 
Kindly  wire  opinion  on  these  points,  based  upon  your  experience." 

The  replies  are  given  below,  most  of  them  being  telegrams,  which 
explain  their  brevity  and  force. 

Bristol:  "Absolutely  mistaken  impression.  Has  distinctly  im- 
proved our  district;  no  longer  void  buildings  and  houses.  Better 
class  houses  than  before,  as  result  of  over  two  years'  working.  Res- 
idents unanimously  favor  overhead  electric  traction." 

Kingswood:  "Electric  tramways  have  proved  the  greatest  boon  to 
our  district,  which  had  no  tramways,  horse  or  otherwise,  before. 
Ratable  values  improving,  and  district  becoming  popular  tor  resi- 
dence of  people  engaged  in  city." 

Coventry:  "Your  telegram  just  received.  Impression  quite  mis- 
taken; streets  through  which  tramways  run  among  the  most  pro- 
gressive in  the  city.  Two  years'  experience  very  satisfactory  on 
scores  of  safety,  health  and  efficiency." 

Douglas,  Isle  of  Man:  "Continental  experience  shows  property 
not  depreciated,  nor  character  of  neighborhood  lowered.  My  opin- 
ion electric  tramways  superior  on  sanitary,  scientific  and  economic 
grounds,  and  possess  greater  advantages  in  many  ways." 

Dover:  "Tramways.  No  justification,  from  our  experience,  for 
impression  named.  Electric  cables  no  source  of  danger;  great  econ- 
omy over  all  other  traction,  especially  horses.  Send  critics  here. 
All  local  opponents  converted." 

Dublin:  "Overhead  trolley  traction  has  increased  value  of  prop- 
erty along  line  Dublin  to  Dalkey.  Not  more  dangerous  than  horse 
traction;  only  one  accident  within  nearly  two  years.  More  advan- 
tages to  public  on  scientific,  sanitary  and  economical  grounds." 

Guernsey:  "System  established.  Harbor  and  coast  line,  no 
streets,  answers  admirably;  does  not  depreciate  property  or  lower 
character  of  district.  More  economical  than  horse  traction.  Has 
proved  free  from  danger." 

Hartlepool:  "Do  not  think  electric  tramways  depreciate  value  of 
property,  or  lower  character  of  district  in  this  town;  is  better  than 
horse  or  steam.     Generally  appreciated  by  community." 

Kingstown,  Dublin:  "Value  of  property  along  line  of  tramways 
here  much  appreciated,  not  depreciated,  in  value,  and  electric  trac- 
tion, so  far  as  I  can  ascertain,  is  not  more  dangerous  than  horse 
traction,  while  on  sanitary  grounds  it  is  more  advantageous." 

Wednesbury:  "No  .depreciation  01  property  followed  overhead 
system  here;  not  one  accident  has  happened  since  introduction  five 
years  ago.  On  sanitary  and  economic  grounds  much  preferable  to 
horse  or  steam  traction." 

Walsall:  "Trams  overhead  trolley  system  has  been  most  satisfac- 
tory here.  No  depreciation  of  property.  One  accident  only.  Safer 
than  steam.  Have  been  great  advantage  to  community  and  are 
much  appreciated.  Cleaner,  quicker,  and  better  than  horse  or 
steam." 

Leeds:  "Dear  Sir. — I  have  taken  the  first  opportunity  of  speaking 
with  the  chairman  of  the  tramways  sub-committee  on  the  question 
raised  by  you.  and  he  instructs  me  to  say  that,  to  his  knowledge,  the 
overhead  trolley  electric  tiamways  do  not  depreciate  the  value  of  the 
property  or  lower  the  character  of  the  districts  through  which  the 
cars  run.  Our  accidents  with  the  electric  line  are  not  more  serious 
or  frequent  than  those  of  horse  or  steam  tramways,  and  there  are 
greater  advantages  to  a  community  by  electric  traction  than  by 
horse  tramways.  The  former  are  highly  appreciated  here  and  the 
system  is  most  successful." 

<  ■  » 

At  the  annual  meeting  of  the  stockholders  of  the  United  Traction 
Company,  of  Reading,  Pa..  President  John  A.  Rigg  presented  the 
following  figures:  Receipts  from  all  sources.  $430,955:  operating  ex- 
penses. $260,318;  gross  earnings,  $170,637;  fixed  charges,  $166,517. 
The  car-mileage  for  the  year  was  1.115.198  and  4.655.028  passengers 
were  carried.  The  equipment  of  the  company  comprises  2,875  b.  p. 
in  engines,  2,242  h.  p.  in  generators,  70  car  equipments,  47  closed 
cars,  35  open  cars,  three  trailers,  one  snow  plow  and  three  sweepers. 
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THE  INTRODUCTION  OF  THE  TROLLEY  IN 
LIVERPOOL. 


The  experimental  trolley  line  of  the  Liverpool  Corporation  Elec- 
tric Tramways  has  been  opened  for  tratlic,  and  upon  its  success  de- 
pends the  final  acceptation  of  the  overhead  electric  system  tor  all 
the  surface  railways  in  the  great  English  seaport.  Although  the 
line  is  but  zj-j  miles  long,  30  cars  have  been  provided  for  the  heavy 
traffic  anticipated.  Until  September,  1897,  the  tramways  in  the  city 
were  owned  by  the  Liverpool  Tramways  &  Omnibus  Company,  the 
track  and  right  of  way  being  leased  from  the  corporation,  but  at 
that  date  the  complete  .system  was  purchased  by  the  city  for  $2,- 
757,000.  A  committee  was  appointed  to  devise  plans  to  improve 
the  service  and  investigations  were  made  both  in  America  and  on 
the  Continent.  Expert  reports  were  received  from  Bramwell  & 
Harris  and  !•.  S.  Pearson,  of  New  York,  and  the  late  Ur.  John 
Hopkinson  was  the  consulting  engineer  for  the  corporation. 

Although  little  was  said  publicly  about  the  matter,  the  committee 
was  confronted  at  the  outset  with  the  opposition  to  foreign  compe- 
tition, yet  several  of  the  most  active  of  the  promoters  of  the  im- 
provement were  in  favor  of  a  free  field  and  no  favor.  The  first  suc- 
cess of  the  opponents  of  foreign  competition  was  in  the  defeat  of 
the  proposition  to  employ  an  American  street  railway  expert.  Bids 
were  obtained  for  steel  rails  from  a  number  of  firms  in  England, 
the  United  Slates  and  Germany.  It  was  discovered  that  the  Eng- 
lish bids  ranged  from  $2.43  to  $7.29  per  ton  more  than  the  Ameri- 
can and  German  bids.  It  was  claimed  that  the  Ameri- 
can and  German  bids  did  not  fill  the  conditions  exactly  as  to  height 
and  shape  ot  the  rails,  so  the  contract  for  the  rails  was  awarded  to 
a  London  concern.  There  was  no  stipulation  as  to  material,  but 
the  understanding  was  that  English  rails  should  be  supplied.  It 
turned  out,  however,  that  the  English  company  sublet  the  contract 
to  a  German  firm,  and  all  the  rails  which  have  been  laid  on  the  ex- 
perimental line,  just  completed,  are  marked  "  Made  in  Germany." 
The  excuse  given  by  the  London  firm  was  that,  owing  to  the  ac- 
cumulation of  orders  on  hand,  it  could  not  meet  the  contract  in 
time  with  English  rails.  The  track  was  laid  with  lOO-lb.  rails  on  a 
concrete  foundation.  The  rails  were  connected  with  Chicago 
bonds,  but  in  the  new  track  construction  the  Falk  cast-welded  rail 
joints  will  be  tried. 

The  overhead  construction  is  mainly  span  wire  suspension,  al- 
though at  some  points  center  poles  are  used.  The  side  poles  are 
placed  at  intervals  of  120  ft.,  but  in  many  cases  the  span  wires  are 
attached  to  rosettes  fixed  to  the  walls  of  buildings  adjoining  the 
line.    The  diagram  shows  the  plan  of  suspension  ^t  one  of  the  prin- 


CERM.AN  CAR. 

cipal  corners.  Two  types  of  poles  are  employed,  one  being  of  sin- 
gle section  and  the  other  built  up  in  two  sections.  The  weight  of 
the  first  type  is  950  lbs.  and  of  the  second  1,300  lbs.  The  poles  are 
painted  gray,  which  makes  them  less  noticeable  than  any  other 
color.  The  poles  are  of  crnamental  design  and  some  of  them  carry 
a  lantern  for  a  gaslight.  The  trolley  wire  is  about  No.  000  and  is 
hard  drawn  copper  wire  of  circular  section.  The  trolley  wires  are 
divided  into  sections  of  a  half  mile  long  and  reinforced  by  feeder 


cables  of  400,000  c.  m.  which  are  carried  in  iron  troughs.  There  is 
an  absence  of  guard  wires,  which  is  usual  in  English  cities,  but 
wherever  telegraph  or  telephone  wires  cross,  a  strip  of  wood  is  at- 
tached to  the  upper  side  of  the  wire  and  effectually  guards  it. 

Liverpool  has  tried  the  experiment  of  combining  the  power  sta- 
tion of  tramways  with  the  lighting  station,  although  separate  en- 
gines and  generators  are  operated  for  supplying  current  for  the 
tramway  lines.     In  the  interior  view  of  the  engine  room  the  first 


BRILL  CAR. 

three  units  are  for  tramway  service.  The  same  boiler  plant  is  used 
for  both  the  tramway  and  lighting  Engines.  Three  compound  non- 
condensing  triple-crank  Williams  engines  of  300-h.  p.  capacity  are 
direct  connected  to  two-pole  shunt-wound  sso-volt  Siemens  gener- 
ators. The  normal  speed  is  350  r.  p.  m.  Working  in  parallel  with 
the  dynamos  is  a  large  battery  of  storage  batteries;  it  is  unusually 
powerful,  and  could  give  1,000  amperes  for  five  minutes,  if  neces- 
sary. 

The  battery  is  erected  on  the  floor  of  a  spacious  room  adjoining 
the  engine  room.  It  consists  of  246  cells,  manufactured  by  the 
Electrical  Power  Storage  Company,  each  cell  containing  2i  plates, 
the  battery  being  rated  at  a  maximum  discharge  of  480  amperes  at 
550  volts  for  one  hour. 

The  switchboard  is  simpler  than  one  usually  finds  in  a  tramway 
station.  An  automatic  circuit  breaker  protects  the  feeder  circuits, 
and  a  similar  device  is  employed  to  protect  the  battery,  and  the 
dynamos  are  supplied  with  fuses.  There  are  the  usual  recording 
instruments,  and  a  special  panel  is  provided  to  carry  out  the  speci- 
fied tests  of  the  Board  of  Trade.  An  interesting  feature  is  the  em- 
ployment of  a  booster,  one  side  of  which  boosts  up  the  feeder  cur- 
rent, the  other  side  being  employed  to  prevent  fall  of  pressure  in 
the  return  circuits.  The  plant  feeds  into  the  line  at  two  points,  one 
near  the  power  house  and  the  other  near  the  end  of  the  line.  The 
new  units  which  arc  building  will  be  of  1,500  h.  p.  each.  The  en- 
gines will  be  of  the  vertical  compound  Willaiis  type,  and  are  so 
designed  that  they  can  easily  be  converted  into  triple  expansion  en- 
gines. At  the  Dingle  terminus  are  located  the  car  barns,  capable  of 
housing  50  cars.  A  small  repair  shop  is  being  equipped,  and  in- 
spection pits  and  facilities  for  handling  motor  trucks  have  been  ar- 
ranged. 

The  type  of  car  to  be  adopted  is  another  matter  for  experiment  to 
determine.  The  committee  found  that  no  English  firm  could  build 
the  cars  in  suitable  time,  and  at  first  purchased  one  American  and 
one  German  car  and  later  14  cars  of  each  type  were  ordered.  The 
two  types  of  cars  are  shown  in  the  illustrations,  and  it  is  not  diffi- 
cult to  determine  the  superiority  of  the  American  design  and  work- 
manship. The  Brill  car  was  described  in  the  November,  1898,  Re- 
view. Each  car  is  fitted  with  Brill  maximum  traction  trucks  and 
two  3S-h.  p.  Walker  motors  and  series-parallel  controllers.  The 
American  apparatus  was  supplied  through  Dick,  Kerr  &  Co. 

The  German  cars  are  of  two  kinds:  the  "  Altona  "  type  and  the 
"  Ringbahn "  type,  as  used  on  the  Hamburg  tramways  bearing 
these  names.  Both  types  of  cars  are  carried  on  rigid  trucks,  and 
are  equipped  with  two  20-h.  p.  Schuckert  motors  together  with 
Schuckert  series-parallel  controllers.  There  are,  in  addition,  15 
German  trailers.  Each  of  the  American  cars  is  capable  of  carrying 
40  passengers,  while  the  German  motor  cars  have  a  capacity  of 
only  20  passengers  and  the  trailers  18.  One  car  is  fitted  with  a 
Standard  air  brake,  the  air  pump  being  connected  to  one  of  the 
axles  and  the  pump  automatically  cut-out  when  the  pressure  in  the 


^tJM.S\cuUv^S^\&vleW' 


119 


air  reservoir  reaches  the  maximum  i)rcssiirc.  This  brake  actuates 
the  same  brake  blocks  on  the  car  as  the  hand  brakes,  and  is  found 
to  work  very  satisfactorily.  Electric  emcrKency  brakes  are  fitted  to 
all  the  cars.  The  trolleys  arc  of  the  pivotal  type  commonly  used  on 
American  cars.  The  trailers  arc  used  lor  smokinR  cars  and  a  re- 
duced fare  is  charged   (or  tr.insit  in  them. 


THE  STREET  RAILWAY  AS  A    PUBLIC  INSTI- 
TUTION AND  ITS   RELATIONS  TO 
THE  PUBLIC. 


I'llWKR   S'lWl'ION. 

With  a  fair  trial  of  the  trolley  in  Liverpool  it  is  needless  to  say 
the  advocates  of  gas  aiul  oil  motors,  cable  and  conduit  lines  will 
cease  their  denunciations  of  the  overhead  electric  system.  The 
equipment  of  the  other  lines  for  electric  traction  will  doubtless  pro- 
ceed with  all  the  celerity  possible  with  the  slow  moving  municipal 
authorities. 


ELECTRIC  CANAL  TRACTION   IN  FRANCE. 


The  accompanying  illustration  from  "La  Nature"  shows  the 
scheme  for  electric  canal  traction  employed  since  last  September 
near  Bethunc,  in  tlic  north  of  France.  It  has  proved  so  successful 
that  llie  uiethod  is  to  be  adopted  on  a  iLiigtli  of  50  miles  of  the  canal 
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ELElTRIC-  l.AN.\L  TRACTION  IN  FRANCE. 

between  Hctluine  and  Cambria.  The  boats  are  drawn  by  a  three- 
wheeled  electric  locomotive  operating  on  the  tow-path,  and  taking 
alternating  current  from  overhead  wires.  This  machine  makes  a 
speed  of  1.8  miles  per  hour  drawing  boats  lo.aded  with  200  tons, 
about  twice  the  speed  made  with  horse  traction. 
»  »  » 

It  is  stated  that  the  minority  stockholders  of  the  Nassau  Electric 
Railroad  will  endeavor  to  prevent  the  consolidation  of  that  company 
with  the  Brooklyn  Rapid  Transit  Company,  contesting  the  matter  in 
the  courts. 


KxIractH  froiii  an  .ttlilrrHH  twfon!  the  Pulitical  Kdriomy  Clul>,  ITnivetHily  of 
Clilcavo,   t>y  II.  U.  Windputr. 


Instead  of  being  the  extremely  simple  problem  the  riding  public 
supposes,  a  street  railway  and  its  operation  is  a  diflicult  one  and 
complex,  and,  nmrcover,  presents  a  radically  different  aspect  as 
viewed  from  the  several  standpoints.  While  capable  of  still  further 
division,  we  may  classify  under  four  general  he-ids  the  cardinal 
points  of  the  manager's  compass;  these  arc:  What  the  public  wants; 
what  the  employes  vvant;  what  the  city  wants,  and  what  stockhold- 
ers want,  luich  of  these  four  have  claims,  and  to  harmonize  these 
naturally  sonuwhal  coiidicling  interests  is  the  chief  end  of  the  oper- 
ating man;  and  I  may  assure  you,  those  who  have  never  stood  under 
llie  e<|ualorial  heal  and  intensity  of  service  have  any  conception  of 
llir  undertaking.  Schools  have  vacations,  banks  close  Sundays  and 
holidays,  there  are  times  when  the  office  cat  sits  enthroned  alone 
in  its  glory  in  the  daily  newspaper  office;  but  there  is  never  a  day 
in  the  year,  or  an  hour  in  any  day  or  night,  when  the  heart-beats  of 
street  railway  operation  entirely  cease.  On  a  city  system  cars  are 
always  running  somewhere. 

The  riding  public  everywhere  has  for  years  looked  upon  street 
railway  operation  as  a  decidedly  easy  inalter,  and  one  which  almost 
any  person  could  assume  on  a  moment's  notice,  and  conduct  with 
numerous  improvements.  The  running  of  the  same  cars  over  the 
same  tracks  day  after  day  certainly  does  appear  not  only  easy,  but 
even  a  monotonous  undertaking;  and  it  is  this  familiarity  growing 
out  of  the  visible  portion  of  the  service,  and  an  entire  ignorance  of 
the  intricacies  absolutely  necessary  to  systematic  method,  which 
mislead  people  in  a  judgment  which  is  not  meant  to  be  unfair. 

As  a  matter  of  fact,  there  is  nothing  in  the  rest  of  the  world  in 
the  line  of  city  transportation  which  can  be  compared  with  the  street 
railway  systems  of  the  United  States.  All  they  have  on  the  Conti- 
ueut  has  been  either  made  here  or  copied  from  this  country,  and 
we  lead  the  world  in  street  railways  to  an  extent  even  greater  than 
in  our  steam  railroads. 

This  misconception  on  the  part  of  the  public  is  not  so  surprising 
when  we  remember  that  the  public  bases  its  opinions  on  what  is 
published  in  the  daily  papers,  and  that  in  the  inevitable  haste  neces- 
sary to  daily  journalism  there  is  no  time  to  corroborate  either  facts 
or  figures. 

Moreover,  the  daily  press  naturally  takes  advantage  of  what  ap- 
pears to  be  popular  with  the  masses,  and  as  it  seems  to  be  popular 
to  criticise,  condemn  and  harass  a  corporation  because  it  is  a  cor- 
poration, it  naturally  follows  that  a  street  railway,  not  only  of  neces- 
sity a  corporation,  but  also  on  account  of  it  being  a  quasi-public 
one,  becomes  the  notable  object  and  mark  for  these  thrusts.  The 
fact  that  it  occupies  public  streets  with  its  tracks,  and  operates  its 
cars  along  these  streets,  is  taken  to  be  a  confiscation  of  rights  pri- 
vate and  public;  still,  every  owner  of  a  vehicle,  from  a  peddler's  cart 
to  the  four-in-hand,  uses  these  same  streets  for  private  convenience 
or  gain,  giving  in  return  practically  nothing  for  the  privilege.  And 
yet  the  street  car  is  the  people's  conveyance — the  poor  man's  car- 
riage, without  which  he  would  walk  to  his  work  or  remain  at  home, 
when  otherwise  he  may  with  his  family  reach  the  parks  and  othei 
breathing  places.  One  of  its  cars,  accommodating  30  to  50  riders, 
occupies  no  more  room  on  the  street  than  the  carriage  of  the  well 
to  do.  It  does  not  effect  any  wear  whatever  of  the  pavement,  as 
does  the  horse-drawn  vehicle,  and  it,  moreover,  is  required,  in  many 
cities,  to  lay  and  keep  in  repair  from  16  to  18  ft.  of  paving  on  the 
streets  occupied  by  its  tracks.  The  streets  are  dedicated  to  public 
travel,  yet  no  other  method  of  conveyance  begins  to  approach  to  a 
fraction  of  the  carrying  accommodation  rendered  by  the  street  car 
service.  On  certain  streets,  moreover,  omnibuses  and  carettes  per- 
form a  service  as  common  carriers,  furnishing  accommodations  so 
inferior  in  point  of  time  and  comfort  as  not  to  be  in  comparison; 
and  yet  who  thinks  to  criticise  these  in  their  appointments,  or  to 
limit  what  possibilities  they  do  possess  with  restrictions  such  as  are 
constantly  thrown  upon  a  railway?  The  explanation  appears  to  be 
in  the  fact  that  none  of  these  companies  are  large  enough  to  attract 
attention,  and  it  is  not  expected  of  them  to  furnish  accommoda- 
tions at  unreasonable  hours,  nor  during  any  hour  of  the  day  when 
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such  operation  is  attended  with  a  loss.  There  are  very  few  ot  what 
are  known  as  the  night  cars,  running  from  I  to  5  a.  m.  in  any 
city,  that  have  ever  paid  expenses.  The  undesirable  nature  of  the 
work  forces  the  company  to  pay  a  full  day's  wage  for  the  four 
hour's  labor,  and  yet  no  one  denies  the  necessity  for  the  service,  and 
I  concede  it  is  proper  that  every  company  should  maintain  as  good 
a  night  service  as  conditions  will  permit;  but  they  receive  no  credit 
for  the  same,  nor  docs  any  one  ever  seem  to  think  but  what  it  is 
highly  profitable. 

.\nother  distinction  is  in  the  price  charged  for  service  at  unsea- 
sonable hours.  In  the  early  hours  of  the  morning  cabs  and  car- 
riages are  allowed  a  greater  rate  of  compensation  than  during  busi- 
ness hours,  and  the  public  takes  no  exception  to  the  rule,  and  looks 
upon  the  extra  charge  as  fair  and  just.  The  street  car  fare,  however, 
must  be  no  more,  although  the  service  is  furnished  at  more  than 
double  the  cost  of  day  service. 

This  is  but  one,  and  a  very  inconsiderable,  feature  of  the  many 
services  the  company  performs.  The  street  car  makes  values  as 
does  no  other  agency.  Put  a  line  on  a  street  where  a  few  scattered 
stores  are  found  and  speedily  it  becomes  a  business  thoroughfare. 
Take  it  away  and  the  result  is  immediate.  An  illustration  in  Chicago 
is  Madison  street,  from  Jefferson  across  the  river  east  to  5th  ave- 
nue. I  remember  well  when  this  was  the  great  artery  through 
which  the  west  side  daily  turned  its  vast  population  into  the  business 
district.  Then  the  street  and  Madison  street  bridge  was  one  mov- 
ing stream 'of  humanity,  day  and  night;  and  rents  were  at  a  figure 
high  even  for  those  days.  What  it  is  to-day,  with  travel  all  diverted 
through  the  tunnel,  is  best  evidenced  by  a  stroll  along  those  blocks, 
forsaken  by  the  crowd  and  with  wholesale  houses  where  once  were 
popular  retail  stores. 

Now  let  us  look  at  this  from  another  side.  Have  you  ever  con- 
sidered the  return  to  the  city  and  state  in  increased  revenue  from 
taxation  growing  out  of  values  thus  enhanced?  A  farm  of  the  rich- 
est land,  under  climate  conditions  most  highly  favored,  and  capa- 
ble of  producing  the  choicest  fruits  and  grains,  is  of  practically  no 
value  if  far  removed  from  shipping  opportunities.  The  rich  fruit 
lands  of  California  had  little  value  until  the  railroads  opened  her 
doors  and  let  out  the  delightful  products  of  vine  and  tree.  Land 
which  was  worth  $5  an  acre  then,  sells  for  $300  and  $400  now.  Not 
an  electric  line  passing  through  a  country  district,  and  bringing  the 
farmer  into  hourly  touch  with  the  outside  world,  but  enhances  the 
value,  and  selling  value,  too,  of  the  adjoining  farms  from  $5  to  $10, 
and  in  many  cases  much  more  per  acre.  We  think  of  steam  roads 
as  pioneers,  and  so  many  of  them  have.been;  but  with  the  exception 
of  the  Union  and  Central  Pacific,  made  possible  only  by  govern- 
mental aid.  the  steam  roads  do  not  begin  to  be  the  pioneers  the 
streets  railways  have  been.  The  former  wait  until  the  population 
has  reached  a  point,  or  the  natural  resources  a  development  which 
is  believed  to  insure  a  paying,  or.  at  least,  self-supporting  business. 
On  the  other  hand,  hundreds  of  miles  of  street  railways  have  been 
laid  in  the  face  of  certain  loss  the  first  few  years,  and  in  some  cases 
with  the  full  expectation  that  no  profit  need  be  looked  for  during  a 
long  period.  Some  have  received  their  reward  sooner  than  ex- 
pected; many  others  have  not. 

One  practical  illuslration  of  this  is  close  at  hand  in  the  line  of 
transportation  within  a  few  hundred  feet  of  where  we  are  to-day. 
This  entire  territory,  nearly  a  mile  wide  and  two  miles  long,  had 
lain  dormant  for  15  years.  Once  it  had  a  future,  but  the  panic  in  the 
early  '70s  killed  its  prospects.  During  all  this  time  values  had 
steadily  declined  through  10  years,  and  then  remained  stationary 
for  five  more.  How  much  longer  this  condition  would  have  lasted 
no  one  can  say.  However,  at  the  time  the  Cottage  Grove  line  was 
cabled  from  ,39th  street  to  72nd  street,  and  east  on  55th  street  to 
Lake  avenue,  the  spot  where  we  are  to-day,  while  scarcely  a  howling 
wilderness,  presented  a  very  different  aspect.  It  was  all  practically 
farm  land,  used  for  pasture,  where  horses  grazed  and  the  lowing  of 
kine  were  heard;  rabbits  bounded  from  bush  to  bush,  and  Mother 
Earth  had  not  yet  opened  her  arms  to  gas  and  sewer  and  water 
mains.  At  that  time,  in  going  from  ssth  street  to  67th  street,  I 
counted  exactly  11  houses,  which  were  all  there  were  in  sight.  In 
fact,  the  cemetery  to  the  south  presented  more  signs  of  activity 
than  all  else  combined.  Take  all  transportation  out  of  this  territory 
to-day  and  what  would  properties  be  worth,  even  with  the  present 
expensive  improvements? 

No  sooner  was  this  line  built  than  people  began  to  leave  the 
crowded  districts  north  of  31st  street,  and  to  erect  dwellings  here- 


abouts and  for  a  mile  east.  At  first  the  buildings  were  near  the 
tracks;  then,  as  the  territory  gradually  filled  up,  farther  back,  until 
it  is  as  you  see  it  this  afternoon.  These  lines  were  built  under  a  99- 
year  franchise;  they  would  not  have  been  laid  at  the  time  they  were 
under  a  JO-year  grant.  The  element  of  chance  was  too  great.  It 
seems  a  perfectly  safe  proposition  to-day,  but  who  could  assure  the 
growth  which  did  result?  Many  of  the  best-posted  men  in  the  city 
shook  their  heads  and  pronounced  the  venture  a  crazy  undertaking 
which  would  bankrupt  the  company. 

Would  it  have  been  wiser  to  have  waited  10  years,  when  annexa- 
tion could  have  oifcied  only  a  20-year  lease?  Who  would  have  been 
benefited?  Not  you  nor  I  to-day — not  any  of  the  men  and  women 
who  had  held  land  at  prices  from  $10  to  $35  per  foot  for  over  15 
years,  unable  to  sell  a  lot  at  any  price,  but  who,  in  a  hundred  days, 
iound  ready  sale  at  prices  ranging  from  $40  to  $100  per  front  foot. 
Would  the  thousands  of  days'  work  which  were  required  in  the  10 
years  following  to  build  houses  and  stores,  lay  sidewalks,  and  water 
and  gas  mains,  build  sewers  and  streets,  have  been  more  welcome  to 
those  laborers  later  on?Would  those  who  have  had  the  most  delight- 
ful portion  of  the  city  in  which  to  live  and  educate  their  children 
been  better  off  to  have  waited  a  decade?  It  is  practically  the  same 
land  to-day  that  it  has  doubtless  been  for  hundreds  of  years,  re- 
maining unimproved  save  for  a  few  board  fences  until  transportation 
came  and  breathed  into  it  the  breath  of  life. 

Why  is  the  entire  business  life  of  the  country,  the  money  market, 
and  values  of  every  kind  put  in  jeopardy  every  four  years?  It  is  all 
expressed  in  the  one  word,  uncertainty.  And  the  larger  the  inter- 
est the  greater  the  caution  necessary  and  the  anxiety  felt.  A  battle- 
ship cannot  turn  on  the  radius  of  its  keel;  a  fishing  smack  can  put 
about  in  smaller  space  and  in  shallow  water.  The  larger  the  interest 
the  farther  it  must  look  ahead.  When  the  night  is  foggy  the  ocean 
liner  proceeds  under  slow  speed  and  with  caution.  If  it  were  foggy 
all  the  trip  across  from  New  York  to  Liverpool  there  would  be  no 
six-day  records  to  break. 

The  street  railway  of  our  large  cities  is  a  gigantic  institution;  it 
cannot  revolutionize  in  a  day  or  a  year.  To  do  its  best  for  all  con- 
cerned, public,  employes,  stockholders,  it  is  absolutely  essential  that 
its  course  be  plainly  marked  out  a  long  way  in  advance.  But  it 
cannot  proceed  with  a  progressive  policy,  however  desirable,  and 
pull  up  suddenly  in  a  moment.  Such  a  course  means  disaster  just 
as  much  as  when  a  ship  strikes  a  rock. 

But,  you  say,  we  argue  for  long-time  franchises,  with  fi.xed  fares 
of  correspondingly  long  periods,  and  admitting  that  five-cent  fares 
are  just  now,  will  not  four  cents  or  three  cents  or  even  less  be  possi- 
ble in  10,  20  or  30  years?  Under  the  old  horse  car  regime,  were  not 
tlie  prevailing  rates  of  fare  five  cents,  and  are  they  any  less  now? 
Hence,  why  tie  ourselves  up  for  a  long  period,  only  to  cause  us 
regret  later  on?  The  point  is  well  taken,  I  concede;  but  what  are 
the  facts  now  and  what  is  the  record?  Let  us  see.  The  broad  claim 
is  made  that  while  economies  in  production,  resulting  from  labor- 
saving  machinery  and  competition,  have  reduced  the  selling  price  of 
all  commodities  of  necessity  and  luxury  during  the  past  decade, 
street  car  fares  alone  of  all  the  rest  remain  the  same.  Sugar,  petro- 
leum, flour,  shoes,  iron,  books,  jewelry,  newspapers  have  bent  to 
the  downward  trend  of  prices,  but  the  car  fare  is  a  Gibraltar.  But 
is  it  true?  What  is  the  history  of  car  fares  the  country  over,  and 
here  in  Chicago? 

During  the  horse  car  regime,  which  dates  from  the  first  car  in 
1831  to  1885,  when  electricity  came  into  practical  use,  there  were 
frequently  10  separate,  and  some  of  them  competitive,  companies 
in  a  single  city.  The  longest  haul  in  those  days  rarely  exceeded 
four  or,  at  the  most,  five  miles,  while  the  majority  were  probably 
three  miles  or  less.  The  service  was  slow,  infrequent  and  per- 
formed with  cars  dimly  lighted  and  but  little  better  than  a' shelter. 
There  was  no  interchange  of  passengers,  and  to  go  three  or  four 
miles  often  necessitated  the  payment  of  a  second  or  even  a  third 
fare.  With  the  advent  of  electricity  came  many  comforts,  and  the 
ability  to  use  larger  and  heavier  cars  than  was  possible  to  haul  with 
animal  power. 

The  ability  with  electricity  to  supply  several  roads  from  one  power 
station  brought  about  consolidations.  Without  a  single  exception 
the  public  was  the  direct  gainer  by  this  merger  system.  It  became 
possible  to  give  transfers  where  formerly  two  fares  were  required. 
On  parallel  lines,  where  competition  was  running  empty  cars  (for 
I  have  visited  cities  where  the  supply  of  cars  on  parallel  lines  one 
block  apart  was  two  and  three  times  in  excess  of  the  possible  de- 
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nuuidsj,  ill  such  cases  the  unnecessary  cars  were  removed,  and 
cither  i)Iaccd  on  new  lines  or  held  in  reserve  for  emergency.  The 
expense  llius  saved  became  available  for  improvements  in  numerous 
ways,  but  which  before  were  unwarranted.  In  these  consolidations 
the  new  company,  or  the  old  one  absorbing  the  others,  voluntarily 
surrendered  its  rights  to  extra  fares.  This  has  been  the  history  for 
more  than  ten  years.  Not  only  this,  but  extensions  were  made  in 
every  city,  greatly  increasing  the  length  of  the  haul,  but  without 
any  increase  in  the  fare.  This  has  been  continued  until  in  almost 
all,  if  not  every  one,  of  our  larger  cities  the  five-cent  fare  carries 
the  rider  two,  three  and  four  times  as  far  as  for  the  amount  paid 
10  years  ago.  In  other  words,  on  the  basis  of  the  ride  sold  for  five 
cents  only  a  decade  ago,  the  paseiiger  would  to-day  be  |iaying  15  or 
20  cents. 

On  llii-  lini-  nearest  us  to-day,  the  company  voluntarily  reduced 
its  rate  liuni  10  to  five  cents,  and  the  ride  is  10  miles.  The  same 
is  true  of  many  other  cities,  and  I  desire  to  emphasize  this  fact — not 
a  theory,  but  a  simple  fact  of  easy  confirmation— that  the  street 
railways  have  steadily  pursued  a  liberal,  a  progressive  policy;  not 
only  have  Uept  pace  with  the  times,  but  have  of  their  own  accord 
made  frequent  and  valuable  concessions  of  their  legal  rights,  and 
this,  too,  in  the  absence  of  any  moral  or  legal  obligation  whatsoever. 
At  the  time  these  concessions  were  made  the  public  did  not  even 
consider  it  fair  to  ask  these  concessions;  and  yet  I  am  confident 
that  not  one  of  all  the  companies  throughout  the  country  wliicli 
did  this,  would  have  ever  dared  to  accept  a  franchise  and  build  under 
it,  calling  for  these  concessions  at  the  date  they  were  actually  put 
in  force,  or  even  at  any  date.  They  could  not  look  into  the  future 
and  know  it  would  even  be  a  possibility.  It  docs  seem  to  me  that 
it  is  the  lack  of  information  as  to  what  has  been  the  record,  the 
actual  history,  of  the  attitude  and  doings  of  street  railways  wliich 
lead  so  many  intelligent  people  to  insist  on  the  stringent  and  unfav- 
orable terms  which  they  do  in  their  treatment  of  street  railways. 

A  liberal  policy  pays  everywhere,  if  it  is  only  in  the  conduct  of  a 
peanut  stand;  give  well-baked  nuts  and  good  measure.  The  street 
railway  has  demonstrated  in  a  large  degree  its  broad-gaged,  pro- 
gressive, liberal  policy.  Then  accord  to  it  the  same  kind  of  treatment 
and  it  is  my  firmest  conviction  of  convictions,  after  the  closest  ob- 
servation for  16  years,  that  in  no  otlier  way  can  the  people  get  so 
much  for  so  little,  so  large  a  measure  of  return  for  what  they  give, 
as  they  have  and  do  and  will  from  a  liberal  treatment  of  city  lines 
of  transportation. 

The  liberality  cannot  all  be  on  one  side,  for  in  exactly  the  pro- 
portion you  burden  and  restrict  a  street  railway,  in  just  that  pro- 
portion do  you  limit  its  range  of  usefulness.  Does  the  company 
ask  what  you  are  pleased  to  term  certain  privileges  and  conces- 
sions in  exchange  for  certain  concessions  or  performances  on  its 
part?  If  so.  it  is  because  the  company  has  been  actually  forced  to 
use  in  barter  that  which,  under  a  liberal  and  just  treatment  from 
the  city,  it  would  gladly  have  done  voluntarily.  And  what,  too,  are 
these  same  "concessions"  tlie  company  seeks?  Investigation  will, 
with  scarcely  an  exception  the  country  over,  find  them  to  be  that 
which  will  go  to  improve  the  service  and  add  value  to  property  in 
which  the  company  has  no  share. 

If  the  North  Side  road  in  Chicago  would  run  its  cars  througli  a 
tunnel  it  must  pay  a  large  sum.  build  a  bridge,  and  keep  the  tunnel 
in  repair.  The  repairs,  I  grant  you,  are  fair;  but  why,  when  it  re- 
moves several  thousand  cars  from  other  bridges,  thus  leaving  more 
room  for  any  wlio  desire  to  u.se  them,  should  it  pay  for  getting  out 
of  the  way?  But  the  tunnel  cost  public  money  and  is  for  the  public, 
and  we  would  take  it  for  a  car  track.  Yes,  it  was  built  from  public 
funds, and  for  the  public.  But  did  you  ever  walk  or  drive  through  the 
La  Salle  street  tunnel  before  the  cable  cars  entered  some  years  ago? 
I  have  driven  through  it  several  times.  It  was  absolutely  deserted; 
dark,  damp,  uncanny  for  the  pedestrian,  a  favorite  place  for  thugs 
and  hold-ups.  and  so  steep  that  loaded  teams  kept  out.  With  the 
exception  of  that  memorable  night  when  the  city  was  in  flames, 
there  has  rarely  in  a  day  passed  through  so  many  persons  as  have 
gone  through  every  daylight  hour  since  the  car  tracks  made  it  for 
the  first  time  of  any  practical  value. 

Would  it  be  any  improvement  to  stop  the  cars  across  the  river 
and  l6t  the  tired  thousands  walk  over  the  bridges  and  through  tun- 
nels to  get  a  car?  The  public  now  get  daily  use  of  that  tunnel;  they 
never  did  before,  and  yet  it  was  built  for  the  people. 

What  a  street  railway  asks  it  asks  for  the  good  of  the  public  and 
the  city,  more  than  for  itself,  and  if  you  have  never  studied  that 


assertion,  and  will  do  so,  you  will  be  surprisccl.  Docs  the  street 
railway  constantly  ask  for  more  and  new  grants?  You  should  con- 
gratulate yourself  that  transportation  is  being  conducted  along  pro- 
gressive lines.  When  a  street  railway  stops  expanding  you  may  be 
sure  of  one  of  two  things — cither  that  the  city  has  ceased  growing, 
or  the  public  good  demands  a  new  manager  for  that  road. 

Did  time  permit  I  would  like  to  trace  for  you  the  evolution  and 
revolution  of  the  street  railway.  It  is  as  interesting  as  a  romance. 
It  is  a  story  of  patient,  persevering,  ceaseless  endeavor  toward  some- 
thing better.  A  few  know  of  the  trials  and  lives  and  millions  of 
treasure  which  have  gone  into  the  striving;  the  world  has  never 
heard  of  these.  Success  only  is  crowned.  I  would  have  told  you 
of  the  cars  of  50  years  ago,  small  wages  and  long  hours.  I  should 
like  to  picture  the  great  social  change  in  the  life  of  the  farmer  and 
his  family  which  the  trolley  has  wrought  in  four  years;  of  the  bright- 
ness and  happiness  poured  into  the  life  of  drudgery  of  the  poor  by 
music  and  entertainment  and  parks,  now  provided  free  by  hundreds 
of  street  railways;  of  reading-rooms  and  libraries  and  social  clubs, 
and  free  baths  and  benefit  associations  for  employes. 

There  r.re  so  many  phases  to  a  subject  seeming  to  possess  but  few 
we  must  pass  them  by,  but  I  cannot  close  without  a  word  for  the 
social  and  moral  benefits  which  it  has  brought  to  those  whom  we 
are  accustomed  to  term  the  laboring  classes,  u'hy  the  man  who  car- 
ries a  dinner  pail  is  any  more  entitled  to  be  called  a  laboring  man 
than  you  or  I,  is  something  I  could  never  comprehend.  But  what 
has  the  railway  done  for  the  man  with  the  dinner  pail? 

When  cities  were  young  in  point  of  size  in  this  country,  their 
boundaries  were  limited  by  the  distance  a  man  could  walk  in,  say,  30 
minutes,  from  place  of  business  or  labor  to  his  home.  At  first  this 
radius  from  the  city's  center  was  about  a  mile  and  a  half.  When 
the  horse  car  appeared  it  increased  this  radius  to  about  double  in  the 
direction  of  the  car  route.  Now  the  electric  car  makes  it  possible  to 
ride  12  miles  in  the  time  formerly  consumed  in  walking  two. 

For  so  years  walking  and  horse  cars  were  practically  the  only 
means  of  travel  between  work  and  living  place.  In  those  days  also 
the  hours  of  labor  were  longer,  thus  placing  an  additional  burden 
on  a  greater  distance  between  the  two.  Thus  it  happened  that  our 
cities  were  badly  congested,  becoming  more  and  more  so  each  year. 
To  accommodate  this  steadily  increasing  army  of  laborers  tene- 
ment-houses, with  all  their  misery,  discomfort,  unsanitary  and  im- 
moral conditions,  grew  rank  within  our  cities.  If  an  epidemic  broke 
out  it  raged  most  fiercely  here;  if  a  criminal  was  in  hiding  he  was 
sought  here.  Children  grew  up  literally  in  the  gutter,  a  product  of 
the  slums.  But  how  help  it^  Away  out  somewhere  there  was  green 
grass  and  pure  air,  but  both  might  as  well  be  across  the  sea,  for  all 
the  good  they  were  to  these  unfortunates.  Population  extended  but 
little,  if  any,  beyond  the  end  of  the  track,  and  there  was  a  positive 
line  where  buildings  ceased  and  farms  began,  in  some  places  as 
marked  as  if  a  wall  had  been  thrown  about  the  city.  It  was  only 
the  more  favored  class,  with  time  to  command,  who  could  live  out 
any  distance. 

With  the  advent  of  mechanical  power  lines  were  immediately  ex- 
tended in  all  directions,  as  one  reaches  out  his  hands  for  food  and 
air.  For  the  first  time  it  became  possible  to  cover  a  distance  from 
four  to  six  or  even  10  miles  in  the  time  previously  required  to  walk 
one  or  two.  Then  followed  an  exodus  as  remarkable  as  that  com- 
manded by  Moses,  and  the  trolley  car  led  the  people  out  literally  to 
the  promised  land.  A  little  house  on  a  little  lot  sometimes,  but  it 
was  at  least  a  home  where  the  children  had  a  chance  to  grow  up 
strong  phj'sically.  mentally  and  morally.  It  is  the  modem  system  of 
transportation  which  has  made  possible  the  phenomenal  growth  of 
American  cities  during  the  past  decade,  and  if  this  growth  had  oth- 
erwise been  possible,  consider  the  home  life  and  condition  of  the 
poor,  forced  up  into  the  air  because  expansion  could  go  no  other 
way. 

No  one  pays  his  fare  so  uncomplainingly  as  the  working  man. 
Could  he  be  heard  you  would  hear  him  say:  "Instead  01  lower 
fares,  give  me  longer  lines."  .^nd  when  you  are  inclined  to  judge 
harshly  of  the  street  railway,  don't  forget  its  ser\-ice  to  these  hun- 
dreds of  thousands,  and  the  gladdened  hearts  of  the  father  and 
mother  and  the  little  children,  to  whom  existence  has  been  changed 
to  living  by  their  good  friend— The  Trolley. 


The  Consolidated  Traction  Company.  Jersey  City.  X.  J.,  is  now 
defending  a  personal  injury  suit  brought  by  a  girl  who  tripped  on 
an  advertising  sign  fastened  to  the  car  steps. 
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This  department  is  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


HIGH-SPEED  TANGENT-SPOKE   FLY-WHEEL. 


In  discussing  the  paper  on  "Mechanical  Features  of  Electric 
Traction,'  read  before  the  Institution  of  Mechanical  Engineers 
(England)  in  1898  by  Philip  Dawson,  the  subject  of  fly-wheels  was 
considered  by  Archibald  Sharp,  who  presented  a  design  of  his  own. 
Mr.  Sharp's  discussion  and  the  accompanying  drawings  arc  taken 
from  the  published  proceedings  of  the  Institution. 

Mr.  Sharp  said  a  good  deal  had  been  heard  about  fly-wheel  acci- 
dents in  America;  but  in  this  country  (England)  they  were  not  un- 
known, for  within  the  last  two  years  there  had  occurred  three  ac- 
cidents to  large  fly-wheels,  one  of  them  involving  great  destruction 
of  property,  in  Glasgow,  in  Barrow,  and  a  few  months  ago  in  Lan- 
cashire. The  fortunate  circumstance  that  no  lives  had  been  lost 
had  proved  unfortunate  for  arriving  at  the  causes  of  the  accidents, 
inasnuich  as  the  fact  of  their  occurrence  was  consequently  known  to 
a  limited  extent  only.  When  a  fly-wheel  is  in  motion,  the  rim  tends 
to  e.Kpand  under  the  action  of  centrifugal  force;  and  the  stresses  on 
the  rim  depend  greatly  on  the  method  in  which  it  is  constrained  by 
the  mode  of  its  construction.  In  a  freely  rotating  rim  with  a  cir- 
cumferential speed  of  100  ft.  per  second,  which  is  above  the  safe 
limit,  the  circumferential  tension  produced  in  the  rim  is  only  0.47 
ton  per  sq.  in.  of  its  transverse  section.  This  is  probably  the  low 
figure  which  the  author  (Mr.  Dawson)  had  in  mind  when  stating  in 
his  paper  that  fly-wheels  were  running  with  factors  of  safety  vary- 
ing from  17  to  18;  such  a  margin  he  thought  must  be  erroneous. 
In  a  large  fly-wheel  with  si.x  or  eight  arms  the  stresses  on  the  rim 
are  due  principally  to  the  bending  induced  by  the  constraint  of  the 
arms.  The  bending  moment  on  the  rim  of  a  fly-wheel  is  propor- 
tional to  the  centrifugal  force  per  foot  length  of  rim,  and  also 
roughly  to  the  square  of  the  distance  between  the  outer  ends  of  two 
consecutive  arms.  The  tensile  stress  due  to  bending  is  probably  al- 
ways much  greater  than  that  due  directly  to  the  hoop  tension:  so 
that,  in  a  fly-wheel  running  with  a  rim  speed  of  200  ft.  per  second, 
the  hoop  tension  just  before  bursting  might  be  1J/2  tons  per  sq.  in., 
while  the  maximum  tension  due  to  bending  might  be  somewhere 
about  /J-i  tons  per  sq.  in.;  consequently  on  the  section  of  the  rim 
just  in  line  with  an  arm  there  might  be  a  maximum  tensile  stress 
of  9  tons  per  sq.  in.,  and  a  maximum  compressive  stress  of  6  tons 
per  sq.  in.  Such  conditions  of  stress  are  quite  unsuitable  for  cast- 
iron;  in  fact  they  are  nearly  what  would  occur  in  a  Hodgkinson 
cast-iron  beam  turned  upside  down.  A  plate  fly-wheel  is  no  doubt 
a  good  design  for  a  large  size,  on  account  of  the  rim,  receiving 
practically  continuous  support;  and  in  this  respect  it  is  in  the  same 
position  as  a  solid  disk  fly  wheel  of  small  diameter;  but  its  cost  must 
militate  against  its  wide  adoption. 

A  fly-wheel  designed  by  Mr.  Sharp  is  shown  in  Fig.  i;  it  has 
been  tried  with  a  fair  amount  of  success,  and  is  not  of  such  an  ex- 
pensive construction.  It  has  three  distinct  features.  In  the  first 
place  it  has  numerous  spokes,  so  that  the  unsupported  length  of 
rim  is  small.  The  wheel  illustrated  has  24  spokes:  so  that,  com-" 
paring  it  with  a  six-arm  fly-wheel  of  the  same  diameter,  the  stresses 
due  to  bending  in  the  rim  would  be  only  one-sixteenth — or  accord- 
ing to  Professor  Unwin's  exact  formula  only  about  one-fourteenth 
— of  those  in  the  rim  of  the  si.x-arm  fly-wheel.  The  second  feature 
is  that  the  nuts  at  the  ends  of  the  spokes  were  all  screwed  up  tight 
in  building  the  wheel,  whereby  an  initial  tension  is  put  upon  each 
spoke,  and  an  initial  circumferential  compression  upon  the  rim. 
The  initial  compression  put  upon  the  rim  should  be  made  great 
enough  to  exceed  the  direct  tension  due  to  centrifugal  force  when 
the  wheel  is  running.  The  third  feature  is  that  the  spokes  being 
slender  must  be  made  tangential  to  the  hub  and  oblique  to  the  rim, 
otherwise  the  wheel  would  not  have  circumferential  rigidity.  A  di- 
rect-spoke bicycle-wheel   would  be  an   utterly  unsuitable  construc- 


tion for  a  fly  wheel.  A  subsidiary  fealuro  ot  detail  is  the  method 
of  fastening  the  spokes  to  the  hub.  This  is  done  by  frictional  grip 
alone.  The  spokes  are  made  in  pairs,  and  the  middle  of  each  pair 
is  wrapped  half  round  the  hub,  lying  in  a  spiral  groove,  as  shown  in 
Fig.  I.  The  sides  of  the  groove  are  inclined  at  a  small  angle,  as 
shown,  so  that  any  desired  amount  of  wedging  action  can  be  ob- 
tained. In  the  actual  running  of  a  fly-wheel  so  constructed  of  10  ft. 
diameter  there  had  not  been  the  slightest  cause  of  doubt  that  this 
mode  of  connecting  the  rim  to  the  hub  was  sufficient.  The  fly-wheel 
had  been  designed  for  a  gas  engine  to  run  at  180  r.  p.  m.  with  a  cir- 
cumferential speed  of  94  ft.  per  second.     In  default  of  exact  meas- 
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urement  of  the  tension  applied  the  endeavor  was  made  to  tighten  up 
the  spokes  to  an  initial  tension  of  4  tons  per  sq.  in.,  which  would 
produce  an  initial  compression  on  the  rim  of  about  one-third  of  a 
ton  per  sq.  in:  so  that,  when  the  wheel  was  running  with  a  rim 
speed  of  100  ft.  per  second,  the  average  circumferential  stress  on  the 
rim  would  be  nearly  zero,  while  the  stresses  on  the  spokes  would  be 
increased  to  4J^  tons  per  sq.  in.,  and  the  stresses  due  to  the  bending 
of  the  rim  would  be  only  J4  ton  per  sq.  in.  for  compression  and  ten- 
sion. An  experiment  had  been  made  for  comparing  the  efficacy  of 
this  lo-ft.  fly-wheel  with  that  of  an  ordinary  fly-wheel  of  5K'  ft.  di- 
ameter on  the  same  shaft.  The  records  of  the  experiment  are  given 
by  the  Moscrop  diagrams  shown  in  Figs.  2  and  3.     The  height  of 
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the  pencil  drawing  the  diagram  corresponded  willi  the  actual  speed 
of  the  cranl<  shaft  at  the  instant,  so  that  the  ainpliludc  or  width  of 
the  band  drawn  by  the  oscillations  of  the  pencil  up  and  down  was 
propnrlional  to  the  variations  of  speed  from  point  to  point  dur- 
ing the  revolutions  of  the  wheel  at  an  average  speed  of  150  r.  p.  m. 
with  no  load  on  the  engine.  The  broader  band  in  Fig.  2  pertained 
to  the  working  of  the  gas  engine  under  the  ordinary  conditions  with 
two  heavy  cast-iron  fly-wheels,  each  s'A  ft.  diameter  and  1,670  lbs. 
weight.  In  the  second  half  of  the  experiment  at  the  same  average 
speed  and  with  no  load  on,  represented  by  the  narrower  diagram. 
Fig.  3.  one  of  Ihc  ordinary  cast-iron  tly-whccls  was  taken  off,  and 

Mosorop      Recorder       Ditt/frants 
from    Gas  Engine    running   liyfht-  at.    150    rmoluHons    per     nuntUf.. 

Fig    &.    Two     Cast  -  Iran     FLy  -  whttls  h\    ft,l      diiitrLtler 

Uitff/vl     of    Rims                         1470  +    1+70     =     29+0    lAt 

TotaJy    Weight     of     H'/i€4Us       1670  <■    1670     =    3340    /ks 

EUven-     impuIse^s     per  Tnmulf.. 


BERTHIER  METHOD  OK  COAL  CALORIMETRY. 


Fig    O.      One,     Cast  -Iron,    Fly-whetl.       !i\    /i«^     rUtimrUr, 
and.  one    Tangtnl  -  Spoke      Fly  -  wheel       10     feel     diameler 
Wright      of    Rinis  1470    +    2600.  =    4070   lis 

Tolal     Weight    of    Wheels      1670   +   2900    =    4570   Its. 
Thijrlee.n.       irnpiUses        per      rnmu.ie 


the  tangent-spoke  fly-wheel  of  lo  ft.  diameter  and  2,900  lbs.  weight 
was  put  on  in  its  place,  the  total  weight  of  the  fly-wheels  being  now 
4,570  lbs.  against  3,340  lbs.  previously,  whereby  the  speed  variation 
was  considerably  reduced,  as  seen  in  Fig.  3.  Approximately  the 
speed  variations  in  the  two  cases  were  inversely  proportional  to  the 
moments  of  inertia  of  the  fly-wheel  rims.  These  two  diagrams, 
Figs.  2  and  3.  show  the  effect  of  mere  weight  in  a  fly-wheel,  as  dis- 
tinct from  its  efficacy  or  controlling  power.  The  latter  is  propor- 
tional to  its  weiglit  and  to  the  square  of  the  rim  velocity:  so  that  it 
is  to  the  advantage  of  the  steadiness  of  the  engine  to  have  the  rim 
running  at  as  high  a  speed  as  possible.  With  a  heavy  fly-wheel  the 
pressure  on  the  bearings,  and  therefore  the  total  resistance  of  the 
engine,  is  increased,  as  is  illustrated  by  the  fact  that  the  heavier  fly- 
wheels in  action,  Fig.  3,  13  impulses  per  minute  were  required  to 
drive  the  engine  at  no  load,  whereas  with  the  lighter  fly-wheels  in 
Fig.  2  only  11  impulses  per  minute  were  required. 
»  «  » 

The  power-house  of  the  Dublin  (Ireland)  Tramway  Power  Com- 
pany was  fireproofed  with  tile  made  by  the  Pittsburg  Terra  Cotta 
Lumber  Company  of  Pittsburg,  Pa.,  and  we  understand  that  the 
purchaser  is  greatly  pleased  with  the  work. 


When  a  boiler  test  is  made,  one  of  the  things  to  be  determined  is 
the  efficiency.  There  are  two  methods  of  defining  and  calculating 
efliciency:  I.  The  efliciency  of  the  boiler,  which  is  the  ratio  of  the 
heat  absorbed  per  pound  of  combustible  to  the  heating  value  ot  one 
pound  of  combustible.  2  The  efficiency  of  the  boiler  and  grate, 
which  is  the  ratio  of  the  heat  absorbed  per  pound  of  coal  to  the 
healing  value  of  one  pound  of  coal.  The  first  of  these  is  recom- 
mended as  the  standard  of  comparison  for  all  tests;  the  second  is 
neeclcd  when  comparing  difTercnt  furnaces,  grates,  fuels  or  methods 
of  fi'-ing. 

To  dctumine  the  heating  value  of  the  coal,  recourse  is  had  to 
various  forms  of  calorimeters.  The  Berthier  method  of  coal  calor- 
imetry  was  treated  in  a  paper  recently  read  by  Charles  V.  Kerr  be- 
fore the  Western  Society  of  Engineers,  Chicago,  from  which  the 
following  abstract  is  taken: 

The  Berthier  method  consists  in  heating  a  quantity  of  coal  with 
litharge  (Pb  O),  the  air  being  excluded,  and  M.  Berthier  in  his 
"Treatise  on  Assays,"  published  in  1833.  thus  describes  the  method: 

"Mix  intimately  i  part  by  weight  of  the  substance,  in  the  finest 
state  of  division,  with  at  least  20,  but  not  more  than  40,  parts  of 
lithai'ge.  Charcoal,  coke  or  coal  may  be  readily  pulverized;  but  in 
the  case  of  wood  the  sawdust  produced  by  a  fine  saw  or  rasp  must 
be  employed.  The  mixture  is  put  into  a  close-grained  conical  clay 
crucible,  and  covered  with  20  or  30  times  its  weight  of  pure  litharge. 
The  crucible,  which  should  not  be  more  than  half  full,  is  covered 
and  then  heated  gradually  until  the  litharge  is  melted  and  evolution 
of  gas  has  ceased.  At  first  the  mixture  softens  and  froths.  When 
llie  fusion  is  complete,  the  crucible  should  be  heated  more  strongly 
for  about  ten  minutes,  so  that  the  reduced  lead  may  thoroughly 
subside  and  collect  into  one  button  at  the  bottom.  Care  must  be 
taken  to  prevent  the  reduction  of  any  of  the  litharge  by  the  gases  of 
the  furnace.  The  crucible,  while  hot,  should  be  taken  out  of  the 
fire  and  left  to  cool;  when  cold,  it  is  broken,  and  the  button  of  lead 
detached,  cleaned  and  weighed.  The  accuracy  of  the  result  should 
be  tested  by  repetition." 

In  using  litharge  in  clay  crucibles  a  bright  red  heat  should  be 
avoided,  because  the  liquid  litharge  combines  with  silica  at  a  high 
temperature,  forms  a  fusible  silicate  of  lead,  and  soon  perforates 
the  crucible.  This  property  occasions  the  use  of  litharge  in  the 
manufacture  of  glass  and  in  glazing  earthenware.  The  purpose  of 
covering  the  mixture  of  fuel  and  litharge  in  the  crucible  with  a 
quantity  of  pure  litharge  is  not  only  to  prevent  access  of  air  to  the 
fuel,  but  also  to  prevent  the  escape  unoxidized  of  the  more 
volatile  portions  of  the  fuel.  And  this  covering  of  pure  litharge 
must  likewise  be  protected  from  the  furnace  gases.  .\  yellow  flame 
like  that  of  a  gas  jet  would  reduce  the  litharge  to  lead  in  the  oxida- 
tion of  the  incandescent  carbon  of  the  flame;  while  the  blue  flame  of 
a  Bunsen  burner  would  have  no  such  eflfect. 

The  Berthier  method  is  based  on  Welter's  law.  which  is:  "The 
quantities  of  heat  emitted  by  combustible  substances  are  propor- 
tional to  the  amounts  of  oxygen  required  for  their  complete  com- 
bustion." 

Thus  I  lb.  of  carbon  requires  2  2-3  lbs.  of  oxygen  for  its  complete 
combustion  and  gives  out  14.600  B.  T.  U.  The  chemical  equation 
is — 
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c  +  o,  =  c  o= 

12  +  32  =  44 

When  we  divide  the  O:  by  the  C  we  get  32  -h  12  =  2  2-3.  and  the 
heat  per  pound  of  oxygen  is  14,600  -^  2  2-3  =  5,475  B.  T.  U. 

If  the  oxygen  is  furnished  by  Htharge  the  equation  is 
C  +  2  Pb  O  =  C  0=  +  2  Pb 
12  +  2  (206.9  +  16)  —  44  +  413-8 

Dividing  the  2  Pb  by  the  C  we  get  413.8  -h  12  =  34.48,  and  the 
heat  per  pound  of  lead  reduced  will  be  14,600  -^-  34.4S  =  423.4  B.  T. 
U.,  or  Heat  =  423.4  (Lead  -=-  Fuel). 

But  Welter's  law  does  not  hold  true  for  hydrogen  compared  with 
carbon.  When  hydrogen  is  burned  wlith  oxygen  7,830  B.  T.  U. 
per  pound  of  oxygen  required  are  evolved;  with  carbon  the  figure 
was  5,475.  This|  wide  divergence  has  caused  the  method  to  be  dis- 
credited, but  Mr.  Kerr  makes  the  point  that  the  methods  of  coal 
calorimetry  cor^'ct  in  theory,  on  account  of  experimental  errors, 
give  more  widely  varying  and  erroneous  results  than  the  Berthier 
method  which  is  defective  in  theory  but  freer  from  errors  in  prac- 
tice. 

If  hydrogen  be  burned  with  litharge  we  get 
Pb  O  -f  H,  =  H=  O  +  Pb 
222.9    +    2.02  =  18.02  -\-  206.9 

The  lead  reduced  per  unit  weight  of  hydrogen  is  206.9  -^  -  0-  = 
102.42.  The  ratio  of  lead  reduced  per  unit  weight  of  hydrogen  to 
that  per  unit  weight  of  carbon  is  102.42  -^  34.4S  =  2,97.  If  Welter's 
law  were  true  for  hydrogen,  the  heating  power  of  hydrogen  would 
be  2.97  X  14.600  =  43.362  B.  T.  U.  per  lb.,  but  this  is  18,638  B.  T.  U. 
less  than  its  true  heating  value,  which  is  62.000  B.  T.  U.  Thus  if  a 
fuel  containing  2  per  cent  of  hydrogen  be  judged  by  the  formula. 
Heating  value  =  423.4  (Lead  reduced  H-  Fuel  burned)  or  V  = 
423.4  L  -H  F,  the  heating  value  will  be  too  low  by  2  per  cent  of  18,- 
638  or  373  B.  T.  U.  Dividing  this  figure  by  34.48  we  get  10.8  which 
must  be  added  to  the  constant  in  the  formula  for  V  making  it  V  ^ 
434  L  -^  F  for  fuel  with  2  per  cent  hydrogen  such  as  coke,  charcoal 
or  anthracite. 

For  fuel  containing  an  average  of  5  per  cent  hydrogen  the  formu- 
la becomes  V  =  450  L  -f-  F  for  bituminous  coal,  lignite  and  wood. 
The  percentage  of  hydrogen  in  the  fuels  named  is  so  nearly  con- 
stant that  these  last  two  formulas  are  probably  correct  within  1.5 
per  cent. 

When  fuel  is  burned  in  the  ordinary  boiler  furnace  a  large  excess 
of  air  is  usually  present  and  the  products  of  combustion  are  sent 
into  the  chimney  at  a  high  temperature.  It  may  be  of  interest, 
therefore,  to  consider  here  the  heat  actually  available  in  what  is  at 
present  called  good  practice.  Assume  18  lbs.  of  air  at  32°  F.,  and 
normal  pressure,  an  excess  of  about  50  per  cent,  to  be  required  for 
the  combustion  of  each  pound  of  fuel,  and  that  the  products  of  com- 
bustion together  with  the  excess  of  oxygen  and  nitrogen  to  enter 
the  chimney  at  a  temperature  of  400°  F.  Then  the  loss  of  heat  to 
the  carbon  burned  will  be  about  1,600  heat  units,  the  total  carried 
away  by  the  carbonic  acid  gas,  the  oxygen  and  the  nitrogen.  Hy- 
drogen will  lose  almost  15,000  heat  units,  more  than  half  of  which  is 
due  to  the  latent  heat  carried  away  in  the  aqueous  vapor  or  steam. 
The  available  heat  will  be  for  carbon  14,600  —  1,600  =  13,000  B.  T. 
U.  and  for  hydrogen  62,000  —  15,000  =  47,000  B.  T.  U.  The  ex- 
cess available  in  hydrogen  over  that  required  by  Welter's  law  is 
47,000  —  13,000  X  2.97  :=  8,390.    The  formulas  then  become 

V  =  377  L  -^-  F  for  pure  carbon. 

V  =  382  L  -^  F  for  fuel  with  2  per  cent  hydrogen. 

V  =  389  L  ^  F  for  fuel  with  5  per  cent  hydrogen. 

and  in  this  form  give  at  once  what  a  given  fuel  should  do  when 
burned  under  a  boiler  in  good  condition. 

Determinations  of  the  heating  values  of  different  fuels  made  by 
this  method  showed  much  more  harmonious  results  than  tests 
made  of  the  same  fuels  with  an  oxygen  calorimeter,  and  the  author 
believes  this  method  accurate  and  reliable.  The  cost  of  the  crucible 
and  the  litharge  used  in  a  determination  is  only  61/2  cents. 
#  ■  » 

The  annual  report  of  John  Overn,  chief  of  the  Bureau  of  Engines 
and  Boilers,  in  Philadelphia,  states  that  of  3,579  boilers  under  the 
supervision  of  the  bureau,  625  are  temporarily  out  of  use  because 
electric  power  has  been  substituted  for  steam  in  these  plants.  In 
1898,  306  new  boilers  (112  horizontal  tubular,  9  compound  tubular, 
115  vertical  tubular,  9  locomotive,  46  sectional,  17  patent)  were  in- 
stalled. No  boiler  explosions  occurred  during  the  year;  there  were 
two  serious  accidents  to  boiler  steam  piping. 


ANNUAL  REPORT  OF  THE  STORAGE  BAT- 
TERY ROAD. 


The  annual  report  of  the  Chicago  Electric  Traction  Company  for 
1S98  has  been  prepared  by  General  Manager  E.  R.  Gilbert,  and  the 
following  figures  have  'been  extracted  from  it.  During  the  past  year 
the  company  has  been  reorganized  and  put  on  a  substantial  basis. 
The  tralTic  for  the  12  months  past  has  increased  53  per  cent  over 
that  of  the  preceding  year.  On  an  average  10  cars  have  been  in 
constant  operation,  and  a  total  of  609,767  car-miles  run,  the  operat- 
ing expenses  being  8.72  cents  per  car-mile.  The  average  cost  of 
running  a  car  per  day  was  $14.61. 

Perhaps  the  most  interesting  data  in  the  report  are  regarding  the 
batteries  and  their  work.  The  total  battery  expense  was  .758  cent 
per  car-mile.  The  batteries  for  the  past  year  averaged  23,233.6  car- 
miles  before  being  dismantled, the  best  making  a  run  of  27,174  miles. 
Experience  has  shown  that  one  set  of  negative  plates  will  outlast 
three  sets  of  positives.  The  latest  positive  plates  have  an  increased 
surface  without  additional  weight,  so  that  they  will  last  about  50 
per  cent  longer  than  the  old  ones. 

There  are  in  the  power  station  two  250-h.  p.  Willans  triple  expan- 
sion engines  connected  through  quill  shafting  to  four  250-k.  w.  gen- 
erators. For  a  complete  description  see  the  Review  for  February, 
1898.  From  the  report  of  the  power  station  expenses  they  are  di- 
vided: Fuel,  58.5  per  cent;  wages,  34;  repairs,  4;  supplies,  2.7;  and 
water,  .7  per  cent.  During  the  year  4,741  tons  of  coal  were  con- 
sumed, and  the  station  output  was  1,227,228  k.  w. -hours,  making  a 
coal  consumption  of  7.726  lbs.  per  k.  w.-hour;  cost  of  coal  per  k.  w.- 
hour  .557  cent,  and  a  total  cost  per  k.  w.-hour  of  .977  cent.  In  the 
summer  months  when  a  larger  number  of  cars  are  running  and  the 
track  and  other  conditions  are  more  favorable  to  the  operation  of 
the  batteries  a  better  showing  is  made.  Last  July  61,288  car-miles 
were  run;  the  output  of  the  station  was  104,552  k.  w. -hours;  coal 
consumption,  6.77  lbs.  per  k.  w.-hour;  cost  of  coal  per  k.  w.-hour 
.479  cent,  and  total  expenses  per  k.  w.-hour,  .835  cent. 

The  result  of  this  year's  operation  have  been  so  satisfactory  that 
some  extensions  are  to  be  built  this  spring,  including  a  line  from 
Blue  Island  to  Harvey;  in  all  614  miles  of  new  track.  A  new  car 
barn  for  50  cars  will  be  constructed  and  additional  rolling  stock 
purchased. 


MILWAUKEE  IMPROVEMENTS. 


In  1898,  the  Milwaukee  Electric  Railway  &  Electric  Company 
spent  nearly  $500,000  in  extensions  and  improvements.  Among  the 
extensions  are  the  16-mile  Waukesha  line,  the  Whitefish  Bay  line, 
displacing  the  old  steam  line,  and  the  substitution  of  electricity  on 
the  Wauwatose  dummy  line.  The  new  power  house  on  River  street 
also  called  for  a  large  investment.  Vice-President  Payne  states 
that  the  principal  work  of  1899  will  be  the  building  of  an  extension 
to  Calvary  cemetery  through  a  portion  of  the  Soldiers'  Home  and 
west  to  connect  with  tlic  Waukesha  lino. 


The   Cleveland  City   Railway  is  installing  a  new  engine   (marine 
type)  direct  coupled  to  a  l,200-k.  w.  Walker  generator. 


The  executive  committee  of  the  board  of  directors  of  the  Manhat- 
tan Elevated,  of  New  York,  has  given  President  Gould  full  author- 
ity to  raise  funds  for  the  electrical  equipment  of  the  road. 


In  view  of  the  presence  of  smallpox  in  Rochester,  N.  Y.,  the 
board  of  health  has  ordered  that  the  employes  of  the  Rochester 
Railway  Company  be  vaccinated  at  once. 


A  head-end  collision  occurred  on  the  line  of  the  Citizens'  Rapid 
Transit  Company,  of  Nashville,  Tenn.,  on  January  10,  in  which  one 
of  the  motormen  was  killed  and  the  other  injured.  There  was  a 
dense  fog  and  a  misunderstanding  as  to  the  proper  passing  point. 

January  25,  a  freight  train  on  the  Puyallup  line  of  the  Tacoma 
(Wash.)  Traction  Company  left  the  track  on  a  curve  at  the  foot  of 
a  steep  grade  and  plunged  into  a  deep  gulch.  The  motorman  and 
conductor  both  jumped  and  landed  in  soft  mud,  escaping  without 
injury. 
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Designing  Boilers  for  a  Small  5lrcct  Railway  Plant. 


IIY  WILLIAM   KENT,  M.   E. 


I'AKT    I. 


In  tiili-rliin  tipiiM  tile  stiidirs  ]iriliniinary  lo  llic  iIcsIkh  'if  the 
steam  boilers  for  a  small  or  medium  sized  electrical  street  railway 
power  plant,  the  engineer  must  take  into  consideration  some  pe- 
culiar features  of  the  service  recjuircd  from  the  boilers  which  difTcr 
more  or  less  from  those  which  govern  the  design  of  boilers  for 
other  purposes,  such  as  a  factory.  Such  features  are:  the  extreme 
variations  of  the  load  upon  the  engines  from  hour  to  hour,  and  the 
conse(iucnt  variation  in  the  quantity  of  steam  to  be  furnished;  the 
prime  necessity  of  having  the  boiler  plant  constantly  in  condition  to 
furnish  the  maximum  amount  of  steam  required  during  the  hours 
of  luaviest  load;  the  absence  of  holidays  or  slack  seasons  during 
whuli  general  repairs  or  alterations  may  be  made;  and  the  consid- 
erable uncertainty  that  exists  before  the  plant  is  put  in  operation 
concerning  the  actual  amount  of  power  that  may  be  required  and 
the  probable  additions  that  may  be  needed  as  the  road  is  extended 
or  as  traffic  increases.  The  first  considerations,  therefore,  in  the 
design  of  the  boiler  plant  are  certainty  of  operation  under  the  se- 
verest load,  and  capacity  for  furnishing  the  maximum  amount  of 
steam  th.it  may  be  needed  under  the  most  adverse  conditions,  such 
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as  a  combination  of  heaviest  load,  bad  weather,  poor  coal,  and  a 
portion  of  the  boiler  plant  being  laid  off  for  cleaning  or  repairs. 

To  meet  these  requirements  it  is  necessary  not  only  to  have  the 
boilers  of  sufficient  capacity  to  meet  the  greatest  demand  for  steam, 
but  also  to  have  enough  boilers  to  allow  one  of  them  to  be  laid  of? 
without  curtailing  the  steam  supply  below  the  maximum  quantity 
that  may  at  any  time  be  required  by  the  engines.  In  even  the 
smallest  sized  plant  it  is  advisable  to  have  not  less  than  three  boil- 
ers, any  two  of  which  are  able  to  run  the  plant  at  the  time  of  heav- 
iest loading.  In  larger  plants,  four,  five  or  more  boilers  may  be  in- 
stalled, and  arranged  that  any  one  of  them  may  be  laid  off  at  any 
time  for  cleaning  or  repairs  without  interfering  with  the  operation 
of  the  others. 

Assuming  that  our  boiler  plant  is  to  contain  one  boiler  more 
than  is  sufficient  to  generate  the  steam  required  under  the  condi- 
tions of  maximum  load,  the  poorest  coal  being  supplied  that  is  ever 
expected  to  be  used  at  the  station,  and  the  weather  the  most  un- 
favorable as  regards  the  draft  and  the  amount  of  moisture  in  the 
air  and  in  the  coal,  we  proceed  to  consider  the  number,  size,  pro- 
portions and  style  of  the  boilers  to  be  selected. 

The  boiler  plant  is  usually  one  of  the  last  of  the  divisions  of  the 
complete  power  plant  that  are  to  be  designed.  Before  designing  it 
we  nmst  know  the  maximum  quantity  of  steam  that  will  be  needed. 
The  electrical  engineer  of  the  railway  company  will  furnish  data  as 


lo  the  electrical  horsc-powcr  that  will  be  required  from  the  dyna- 
mos, and  he  will  hand  to  the  steam  engineer  a  diagram  something 
like  the  one  shown  in  the  accompanying  cut,  giving  the  heaviest 
loads  expected  on  the  dynamos  during  24  hours.  From  these  data 
the  steam  engines  will  be  selected  or  designed,  involving  a  long 
study  of  the  relative  advantages  and  disadvantages  of  horizontal 
and  vertical,  of  simple  and  compound,  of  condensing  and  non-con- 
densing engines,  of  iheir  size  and  of  their  probable  steam  consump- 
tion at  difTcrcnt  loads.  The  two  "peaks"  of  the  load  diagram  will 
be  carefully  considered,  and  the  question  will  be  decided  whether 
these  peaks  are  to  be  taken  care  of  by  storage  batteries,  by  over- 
loading the  engines  or  dynamos,  or  by  the  use  of  a  separate  engine 
and  dynamo  to  be  operated  during  three  or  four  hours  of  the  day 
when  the  load  is  heaviest. 

The  steam  engine  questions  being  decided  a  careful  calculation  is 
then  made  of  the  probable  steam  consumption  per  hour  during  the 
single  hour  or  fraction  of  an  hour  of  maximum  load,  having  due 
consideration  for  the  fact  that  an  overloaded  engine  may  be  very 
wasteful  of  steam.  How  wasteful  will  depend  on  the  type  of  en- 
gine. Not  until  this  question  is  settled  is  it  time  to  prepare  the  de- 
sign of  the  boiler  plant. 

The  boilers,  after  one  of  them  is  reserved  for  cleaning  or  repairs, 
must  be  capable  of  furnishing  sufficient  steam  to  the  engines  during 
the  time  of  the  peak  of  the  load,  even  when  the  coal  is  poor  and  the 
weather  bad.  and  the  engine  not  in  its  best  condition  as  to  steam- 
tightness  and  valve  adjustment;  and  to  this  consideration  every 
other  one,  such  as  first  cost  of  boilers,  or  economy  of  coal,  must  be 
made  secondary. 

The  maximum  number  of  pounds  of  steam  per  hour  now  being 
given,  and  the  pressure  of  steam  required  by  the  engines  and  the 
probable  feed  water  temperature  being  known,  we  have  the  data 
with  which  to  begin  figuring  on  the  boilers.  By  referring  to  a 
table  of  the  properties  of  steam,  or  to  a  table  of  "factors  of  evapora- 
tion," we  may  reduce  this  given  number  of  pounds  to  the  equiva- 
lent number  of  pounds  per  hour  evaporated  "from  and  at  212°  F." 
Multiplying  the  figure  so  obtained  by  965.7  gives  the  number  of 
heat  units  per  hour  to  be  furnished  by  the  boilers,  or  dividing  it  by 
34J'2  gives  the  number  of  "boiler  horse  power."  A  slight  allow- 
ance, say  I  per  cent,  may  be  added  to  cover  loss  of  heat  due  to  radi- 
ation from  the  steam  pipes. 

(Definitions. — A  heat  unit  or  British  thermal  unit:  B,  T,  U,  is 
the  quantity  of  heat  required  to  raise  the  temperature  of  I  lb.  of 
cold  water  1°  F.  A  boiler  horse  power  is  the  evaporation  of  34^ 
lbs.  of  water  from  and  at  212°  or  its  equivalent.  It  is  equal  to  33.317 
heat  units  per  hour.  When  used  as  a  rating  of  the  capacity  of  a 
boiler  in  the  market,  the  term  is  thus  defined  by  the  Boiler  Test 
Committee  of  the  American  Society  of  Mechanical  Engineers — 
code  of  1898, — "A  boiler  rated  at  any  stated  capacity  should  devel- 
op that  capacity  when  using  the  best  coal  ordinarily  sold  in  the 
market  where  the  boiler  is  located,  when  fired  by  an  ordinary  (ire- 
man,  without  forcing  the  fires,  while  exhibiting  good  economy; 
and  further,  the  boiler  should  develop  at  least  one-third  more  than 
the  stated  capacity  when  using  the  same  fuel  and  operated  by  the 
same  fireman,  the  full  draft  being  employed  and  the  fires  being 
crowded;  the  available  draft  at  the  boiler,  unless  otherwise  under- 
stood, being  not  less  than  'i-in.  water  column.") 

Having  the  figure  of  the  equivalent  evaporation  from  and  at  212* 
in  pounds  per  hour  as  the  amount  of  work  to  be  done  by  the  boil- 
ers during  the  time  of  the  peak  of  the  load,  we  now  consider  how 
this  capacity  is  to  be  obtained.  The  first  essential  in  a  boiler  of  a 
given  capacity  is  its  capacity  to  burn  coal.  No  matter  what  its  tyT)e 
or  proportions,  or  the  extent  of  its  heating  surface,  it  will  not  de- 
velop the  required  power  unless  it  can  bum  enough  coal.  This 
qualification  strictly  does  not  belong  to  the  boiler  itself,  but  chiefly 
to  the  furnace  under  the  boiler,  and  largely  to  the  chimney,  to  the 
area  of  flues  or  gas  passages  through  or  beyond  the  boiler,  and  to 
the  qualtity  of  the  coal.  We  must  therefore  proportion  the  furnace 
before  we  proportion  the  boiler,  and  to  do  this  we  must  first  find 
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out  how  many  pounds  of  coal  are  to  be  burned  per  hour  during  the 
time  oi  maximum  steam  demand.  This  is  rather  a  complex  ques- 
tion, lor  it  involves  many  variable  elements,  such  as  the  quality  of 
the  coal,  the  kind  oi  furnace,  the  rate  oi  driving  of  the  boiler,  and 
the  skill  of  the  tlreman. 

The  number  of  pounds  of  coal  required  per  hour  will  be  equal  to 
the  quotient  obtained  by  dividing  the  equivalent  evaporation  from 
and  at  212°  per  hour,  in  pounds,  by  the  number  of  pounds  of  water 
that  may  be  evaporated  from  and  at  212°  by  one  pound  of  coal. 
This  latter  number  will  vary  anywhere  from  12,  when  the  best 
grade  of  semi-bituminous  coal,  low  in  ash,  is  used,  in  a  furnace 
adapted  to  burn  all  the  volatile  part  of  the  coal,  with  a  boiler  so 
proportioned  as  to  be  capable  of  absorbing  75  per  cent  of  the  heat 
generated  in  the  furnace,  and  with  skillful  firing,  down  to  five 
pounds  or  less,  with  a  poor  grade  of  western  bituminous  coal,  high 
in  moisture,  ash  and  sulphur,  burned  in  an  ordinary  furnace  directly 
under  the  boiler,  with  no  provision  for  burning  the  volatile  matter 
or  preventing  smoke,  with  a  boiler  having  insufficient  heating  sur- 
face, and  therefore  overdriven,  and  with  unskillful  firing.  With 
lignite,  or  lignitic  coal,  from  Utah,  a  figure  as  low  as  3.79  lbs.  has 
been  obtained.  (Trans.  A.  S.  M.  E.  Vol.  IV,  p.  263.)  The  writer 
once  obtained  as  low  as  5.09  lbs.  from  a  poor  quality  of  Illinois  coal, 
with  expert  firing,  with  the  boiler  driven  16  per  cent  below  its  rat- 
ing, but  with  both  the  furnace  and  the  grate  bars  unsuited  to  the 
coal.  (Trans.  A.  S.  M.  E.  Vol.  IV,  p.  267.) 
(To  be  continued.) 
«  ■  » 


THE  TRAMWAYS  OF  LAUSANNE,  SWITZER- 
LAND. 

The  electric  tramways  of  Lausanne  are  noteworthy  not  only  for 
the  steep  grades  on  all  the  branches  but  also  for  the  gas  engine  in- 
stallation at  the  central  power  station.  The  Lausanne  Electric 
Tramway  Company  was  organized  June,  1895,  and  secured  a  50- 
year  concession  from  the  municipal,  cantonal  and  federal  authori- 
ties. Work  was  commenced  in  March,  1896,  and  8.4  miles  of  tram- 
way were  completed  in  five  months.  It  may  be  of  interest  to  note 
that  Lausanne  is  a  city  of  about  35,000  population  and  is  situated  on 
the  northern  shore  of  Lake  Geneva.  The  steep  slopes,  intersected 
by  deep  ravines,  presented  many  difficulties  for  constructing  and 
operating  an  electric  tramway.  The  map  of  the  tramway  system 
and  the  data  are  taken  from  a  contribution  by  C.  Du  Riche  Preller 
in  "Engineering."  As  may  be  seen  from  the  plan  the  tramway  lines 
comprise  an  inner  circle  in  the  upper  or  central  part  of  the  town 
with  a  number  of  suburban  branches  radiating  out  from  it. 

The  altitude  of  the  roadbed  varies  from  1,246  to  1,900  ft.  But  3 
per  cent  of  its  length  is  level,  the  rest  having  an  average  grade  of 
3.5  per  cent,  and  on  one  line  there  is  a  11. 3  per  cent  grade.  Further- 
more 36  per  cent  of  the  entire  length  consists  of  curves  with  radii 
from  28  to  330  ft.  The  girder  rails  are  4^  in.  deep  and  weigh  60 
lbs.  to  the  yard.  They  are  laid  on  iron  sleepers  6  ft.  long,  weigh- 
ing 46  lbs.  each.  The  trolley  wire  is  suspended  from  span  wire  and 
brackets,  the  poles  being  spaced  at  intervals  of  115  ft. 

The  power  house  is  situated  practically  in  the  center  of  the  sys- 
tem and  beside  it  are  the  car  barn  and  repair  shop.  The  car  barn 
has  accommodation  for  16  cars,  but  it  will  be  increased  to  shelter  50 
cars  when  proposed  extensions  are  completed.  All  the  cars  return 
to  the  barn  at  night.  The  power  house  comprises  the  engine  room, 
50  by  66  ft.,  for  four  sets  of  gas  engines  and  generators,  a  gas  gen- 
crating  room,  40  by  50  ft.,  two  storage  battery  rooms  and  the  offices 
of  the  company.  The  three  sets  of  Crossley  gas  engines  are  direct 
connected  to  six-pole  Thury  generators  by  Raflfard  friction  coup- 
lings. Each  unit  consists  of  two  twin  gas  engines,  each  developing 
75  h.  p.  at  160  r.  p.  m.  and  provided  with  an  8-ft.  fly-wheel  weighing 
6.5  tons.  The  gas  is  ignited  from  porcelain  lamps  which  are  kept 
incandescent  by  a  burner  fed  from  the  gas  plant.  A  mixture  of 
Erench  coal  with  Belgian  anthracite,  costing  about  $6.70  a  ton,  is 
used  giving  a  h.  p.-hour  with  1.3  lbs.;  this  is  a  cost  of  i  cent  per 
car-mile. 

The  storage  battery  consists  of  300  elements  and  has  a  capacity 
of  700  ampere-hours,  or  a  discharge  rate  of  23  amperes  at  500  volts 
for  three  hours.  It  works  in  parallel  with  the  generators  and  the 
line,  and  compensates  for  the  great  fluctuations  in  load  resulting 
from  steep  grades  and  is  used  in  case  of  accident  to  any  of  the  sta- 
tion machinery. 


The  rolling  stock  comprises  21  four-wheel  motor  cars  and  one 
trailer.  Each  motor  car  carries  32  passengers  and  is  23  ft.  4  in. 
over  all  and  weighs  6.7  tons.  A  car  is  fitted  with  two  20-h.  p.  four- 
pole  Thury  motors,  having  a  single  reduction  of  i  to  9.  The  mo- 
t'jrs  always  run  in  parallel,  the  speed  being  regulated  by  resistances 
placed  on  the  roof  of  the  car.  This  arrangement  has  proved  satis- 
factory as  the  speed  can  be  varied  within  wide  limits.  The  control- 
ler consists  of  a  flat  contact  box  mounted  one  on  each  platform, 
the  handle  being  moved  left  or  right;  the  sections  inarked  by  in- 
cisions in  the  edge  of  the  box.  For  starting,  the  handle  is  moved 
from  the  zero  point  to  the  left  and  a  movement  to  the  right  applies 
the  electric  brake. 

The  cars  are  heated  by  two  radiators  in  series  absorbing  five  am- 
peres, and  are  lighted  by  six  i6-c.  p.  incandescent  lamps.  The  trol- 
ley is  a  s-reel  tube  weighing  22  lbs.  Instead  of  a  trolley  wheel  there 
is  a  sliding  shoe  filled  with  alloy  which  wears  very  rapidly,  and  is 
refilled  at  frequent  intervals.  When  going  down  grade  the  motors 
are  thrown  in  pa-aliel  and  act  as  generators  independent  of  the  trol- 
ley circuit,  and  the  resistance  is  so  designed  that  the  speed  does  not 
exceed  5  miles  an  hour  on  steep  grades.  The  car  is  fitted  with  a 
screw  brake  rigging  which  applies  two  brake  shoes  to  each  wheel. 
The  third  brake  is  for  emergency  purposes  and  consists  of  two  steel 
blocks  whose  lower  surfaces  are  toothed.  Each  block  is  movable 
in  a  frame  fixed  to  the  car  body  between  the  two  axles,  and  when 
in  a  state  of  rest  compresses  a  pair  of  spiral  springs,  having  the 
force  of  a  ton  to  each  block.  By  raising  a  handle  on  the  platform 
and  thereby  releasing  the  lever  which  keeps  the  springs  compressed 
they  at  once  force  the  blocks  downwards  so  that  the  serrated  sur- 
faces scrape  along  wood  planks  placed  outside  the  rails.  This  brake 
is  very  effective  although  there  has  been  few  occasions  to  use  it. 

Some  interesting  figures  are  given  regarding  the  cost  of  construc- 
tion and  operation.  The  cost  per  mile  is  based  on  seven  miles,  the 
turn-outs  and  double  sections  not  being  included  in  that  length. 


Adiniitixtration. 
Eng-ineeringr  and  ^.^eneral  charges 

Trade. 

Rails,  sleepers  and  fastenings 

Switches,  crossinps  and  turntables - — 

Excavation,  packing  and  ballast 

Layinu 

Elect ricdl  Etiitipitti'iil. 

Overhead  line 

Underground  feeders  and  return 

Iti-paii-  Shop  and  Sheds. 

Repair  shop  and  car-sheds 

Waiting  rooms  and  huts 

Rolling  .Stock. 

21  motor  cars,  including  ecjuipment 

One  trailer 

Three  trucks 

Tools,  Ftirniturf  and  Siiildyii's. 

Tools  for  repair  shop  .tud  sheds 

"  maintenance  of  line 

Furniture  for  offices  and  station. 

Total 

Po-,ocr  Station. 

Land  and  surveys 

Earthworks  and  walling 

Building 

Gas,  generating  plant  and  motors 

Dynamos,  storage  batteries  and  switchboard 

Total 


Total. 


$ 
15,840 


43.400 
5,200 
8,000 
5,000 


32,000  I 
8,800  f 


11,660  I 
1,540  ( 


"4,4IKI1 
01X1  > 
000 


3,000) 
1,400  J 


202,620 


6,600 
7,480 
33,440 
29,260 
33,000 

312,400 


Per  Mile. 


2,260 


8,800 


4,4ai 


28,545 


44,625 


The  cost  of  the  power  station  and  plant,  comprising  three  units  of 
150  h.  p.  each,  and  a  storage  battery  equal  to  a  further  unit  of  150  h. 
p.  works  out  as  follows: 


Per  H.  P. 

H.  P. 

450 
450 
150 

$ 

29,260 
20,000 
13,000 

$ 
65.0 

44.4 

86.6 

600 

62,260 
47,520 

103.7 
79.2 

109,780 

182.9 
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A   NEW   CAST-WELD  JOINT. 
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Work 

Traffir. 

Wajfi'K  iif  Hliilioii  inaHti'i-H,  inspcclois  ami  triiaiils 
Sund  rit's 


Trii,  lion. 

WaifOH  of  niol(inm*ii  and  car  clcaiirrs 

MaliHfnaiu'-i' and  repairs  uT  i'4>)liii^''  sLocUi  litflt(i>U 


ami  lu'aiiiiir  of  t  ar-^liod  . 


U.llfs,  t.ixrs.  iii-^ii  laiU't*,  iVr 


Poivi'f  .Station. 

Wak'.-s 

M.iiiitiMi.'iiici'  and  repairs  uf  iii;tclitiu-r\'  atid  stora^'e 

liallcTv ' 

l-'iu-l,  uii  and  water 


2.SS3  I 


'Slif  '».»»• 


Total. 


2,978 


0,571  f 


2,461  I 
2,0(10  1 


4,452  J 


u,mi 


1,%5 
34,075 


8,914 


42,989 


Car 
Mll> 

CclltM 


M.S2 
9..S0 


12.00 


4.(1 
79.2 


I'lu-  o.ir  service  varies  fnun  inlrrvals  nl'  live  mimites  in  llie  eily 
to  ,io  iiiiiiulcs  on  some  of  llio  siibiirhan  lines,  and  llic  fares  arc  dif- 
ferenlial,  depending  on  the  length  of  the  grades.  The  niaxiniuni 
fare  allowed  is  4.6  cents  for  the  first  mile  and  1.5  cents  for  each  suc- 
ceeding mile  with  an  increase  in  tin-  liitlcr  amount  of  50  per  cent  on 
grades  from  4  to  7  per  cent  and  too  per  cent  on  grades  above  7  per 
cent.  During  1897  there  were  carried  2,180,430  passengers,  and 
34' •.^.?^  car-miles  run.  The  income  in  1897  was  $55,700  which  in- 
creased to  $76,000  in  1898.  The  cars  each  ran  on  an  average  of  50 
miles  per  day,  and  the  trallic  was  about  ecpial  to  50  passengers  per 
head  of  population,  whicli  is  appro.ximately  44.000  in  the  city  and 
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suburbs.  The  employes  are  divided  as  follows:  Management.  6: 
inspectors,  S;  motornien,  28;  ticket  collectors,  25:  repair  shop  and 
barn,  13;  power  station,  8;  line,  11;  total,  99.  The  wages  of  the 
motormcn  and  conductors  average  66.5  cents  per  day  of  1 1  hours. 

The  average  power  consimiption  in  summer  is  about  176  k.  w., 
which  in  the  winter  is  increased  by  2  k.  w.  per  car  for  heating, 
making  a  total  of  Jio  k.  w.  During  the  hours  of  light  traftic  one 
unit  and  the  storage  battery  will  carry  the  load  and  as  the  current 
demand  increases  another  set  is  thrown  in.  .\  dividend  of  4.64  per 
cent  was  paid  ni   1.^97  to  the  stockholders. 


A  company  of  which  G.  T.  Dinwiddie  is  president;  J.  W.  Morri- 
son, vice-president;  James  McClamroch,  secretary,  and  D.  .\.  Coul- 
ter, treasurer,  has  been  formed  at  Frankfort.  Ind.,  to  build  an  elec- 
tric railway. 


Inasmuch  as  ca^t-wild  joints  for  street  rails  are  so  widely  used, 
'he  new  method  of  cast-welding  which  has  been  brought  out  by  the 
Milwaukee  Rail-joint  &  Welding  Company,  of  Milwaukee,  Wis., 
will  not  (ail  to  interest  street  railway  men.  The  illustrations  show 
a  vide  view  and  a  section  of  the  joint.  It  differs  from  other  cast- 
weld  joints  in  form  and  in  the  materials,  as  it  consists  of  both  cast 
iron  and  steel.  The  joint  extends  along  the  sides  of  the  rail  about 
15  in.  and  projects  at  the  siflcs  opposite  the  joint,  but  not  below  the 
rails.  When  making  the  joints  a  space  about  2  ft.  square  is  cleared 
about  the  rail  ends  and  the  rail  ends  cleaned  by  means  of  a  sand 
blast;  steel  strips  bowed  out  to  form  a  cavity  around  the  joint  are 
placed  on  each  side  and  riv.iid  10  the  rails;  then  the  rail  ends  are 
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heated  and  molten  iron  poured  between  the  rails  and  the  steel  strips. 

An  important  advantage  of  this  method  is  the  small  amount  of 
excavation  necessary  in  preparing  the  track  for  welding;  the  road- 
bed is  not  disturbed  and  paving  removed  is  rjuickly  replaced. 

In  1897  the  company  cast-welded  the  joints  on  about  half  a  mile 
of  the  Milwaukee  Electric  Railway  &  Light  Company's  track;  in 
1898  10,000  joints  on  the  same  road  were  welded  by  this  method, 
including  a  suburban  line  from  South  Milwaukee  to  Milwaukee,  a 
distance  of  eight  miles  of  exposed  track.  In  welding  the  South 
Milwaukee  line  expansion  joints  were  made  from  500  to  1,000  ft. 
apart,  but  the  company  states  that  subsequent  work  on  other  ex- 
posed lines  shows  such  joints  to  be  unnecessary;  if  the  joints  are 


SECTION  OF  JOINT. 

properly  made  they  will  hold  as  well  on  exposed  as  upon  embedded 
tracks. 

Tests  made  to  determine  the  electrical  conductivity  of  these  joints 
showed  it  to  be  from  118  to  ij6  per  cent  of  that  of  the  rail.  The 
Milwaukee  Railway  states  that  the  cost  of  preparing  the  track  for 
welding  !s  only  one-third  as  much  as  when  the  other  processes  with 
molds  are  used.  On  the  work  done  in  1S97  no  joints  have  broken; 
in  th"  10,000  welded  in  1898  the  breakage  has  been  less  than  one- 
half  of  one  per  cent. 

That  the  Milwaukee  Electric  Railway  &  Light  Company  is  well 
satisfied  with  this  work  is  shown  by  the  fact  that  the  Milwaukee 
Rail-joint  &  Welding  Company  has  a  contract  to  make  20,000  more 
joints  on  this  system  during  1899:  this  will  complete  the  work  on  the 
Milwaukee  road,  15,000  joints  having  been  cast  by  another  company 
in  1S96  and  7. 

The  Rail-joint  Company  has  its  own  patents  covering  this  joint, 
and  states  that  roads  using  the  joint  need  not  fear  infringement 
suits;  the  outlook  for  the  coming  season  is  very  encouraging. 
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1899  Convention  of  the  American  Street  Railway  Association. 


October   17  20  the  Time- -Executive  Committee   Meet  in  Chicago,  Lay  Out  the  Program  and  Decide  on  Place 

for  Meeting. 


The  executive  committee  of  the  American  Street  Railway  Associa- 
tion met  in  Chicago  February  6  and  7  and  decided  to  hold  the  next 
convention  in  this  city  on  October  17,  18,  19  and  20.  Tattcrsall's, 
the  building  selected  by  the  local  committee,  was  accepted  as  the 
place  (or  meeting  and  exhibits. 

The  following  members  of  the  executive  conimiltee  were  present: 
C.  S.  Sergeant,  Boston,  president;  Walton  H.  Holmes,  Kansas 
City,  vice-president;  T.  C.  Penington,  Chicago,  secretary  and  treas- 
urer; and  Albion  E.  Lang,  Toledo;  George  E.  Yuille,  Chicago; 
Frank  G.  Jones,  Memphis;  John  I.  Bcggs,  Milwaukee,  and  Ira  A. 
McCorniack,  New  York. 

The  subjects  for  reports  are  as  follows: 

"The  Modern  Street  Railway  Shop: — Its  Design,  Machinery  and 
Shop  Practice." 

"Maintenance  of  Car  Equipment." 

"Train  Service  and  Its  Practical  Application." 

"Investments  in  Street  Railways: — How  Can  They  be  Made 
Secure  and  Remunerative?" 

"Construction  and  Maintenance  of  Street  Railway  Tracks." 

It  was  the  unanimous  expression  of  the  committee  that  it  was  far 
better  to  assign  a  fewer  number  of  reports  than  has  been  the  custom 
for  many  years,  and  use  the  time  in  a  very  thorough  and  detailed 
discussion  of  the  paper.  The  committee  will  urge  delegates  to  come 
prepared  to  speak  on  the  several  questions,  and  bring  data  and 
figures. 

The  executive  committe  discussed  at  some  length  the  matter  of 
excursions  and  entertainments,  the  general  feeling  being  based  on 
the  expressed  wishes  of  a  large  number  of  members  of  the  associa- 
tion that  hereafter  more  time  be  devoted  to  the  practical  work  of 
the  convention  and  less  to  side  trips  and  sight  seeing.  While  this 
decision  is  greatly  disappointing  to  the  local  committee,  which  asked 
for  four  half  days  for  this  purpose,  and  while  it  is  with  many  regrets 
to  all  our  local  members  that  the  rule  should  be  first  applied  to 
Chicago,  the  Review  feels  that  it  is  a  move  in  the  right  direction, 
and  is  on  record  tor  two  years  past  in  favor  of  more  work  and  less 
play.  The  Association  has  grown  and  expanded  in  its  work  to 
such  an  extent  that  twice  the  time  is  required  which  was  ample 
ten  years  ago.  Our  visiting  friends  will  not  be  without  entertain- 
ment, however,  and  everything  will  be  done  in  genuine  Chicago 
style,  and  excursions  will  be  made  to  various  points  of  greatest 
interest. 

One  radical  change  will  be  inaugurated  which  cannot  be  too 
highly  commended,  and  which  will  be  alike  pleasing  and  satisfactory 
to  delegates  and  supply  men.     For  several  years  past  the  length 


of  program  and  multitude  of  excursions  has  left  practically  no  time 
for  an  examination  of  the  exhibits,  and  members  have  been  obliged 
to  absent  themselves  from  the  meetings  or  get  what  chance  they 
could  early  in  the  morning  or  late  at  night.  Several  managers  of 
very  large  roads  last  year  deliberately  cut  the  sessions  for  an  entire 
day  to  examine  the  exhibits,  saying  they  could  read  the  papers  and 
the  discussions  in  the  reports,  but  could  not  afTord  to  miss  the  in- 
structive display.  On  the  other  hand,  it  was  very  discouraging  to 
an  exhibitor  to  go  to  several  hundred  or  thousand  dollars  expense 
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TATTERSALL'S. 

in  pn>\iilinK  a  line  display  and  have  it  receive  only  a  hurried  in- 
spection. 

This  year  one  entire  day  will  be  devoted  to  this  feature.  It  will 
be  Friday,  the  last  day,  and  the  installation  of  new  officers  and  the 
baniiuet  will  occur  that  evening. 

Everyone  will  be  interested  in  the  meeting  place.  For  this  the 
largest  suitable  building  in  the  city  has  been  engaged.  It  is  on  the 
South  Side,  reached  by  three  lines  of  cars  from  the  hotels  in  ten 
minutes.  Exhibits  will  all  be  on  one  floor,  which  has  a  space  of 
over  50,000  square  feet,  unbroken  by  posts,  as  the  roof  is  very  high 
and  carried  on  steel  arches.  The  floor  is  laid  directly  on  the  ground 
and   will   support   any   desired   weight.     Switch   tracks   lead   to   the 
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side  doors,  wliicli  :ir<-  .iniplr  In  adiiiil  the  larKcst  cars  and  machinery. 
Pleasant  session  rooms  for  both  associations  and  parlors  for  the 
ladies  are  in  the  same  building.  There  is  an  abundance  of  light 
day  and  night  and  good  heat.  Tattersall's  will  afford  llii-  largest 
singlc-lloor  space  ever  ha<l   lor  exhibits. 

Secretary  I'eiiiiinglon  will  issue  the  floor  |)lan  and  spaces  In  a  few 
weeks  and  allot  spaces.  The  |)rice  remains  the  same  as  last  year, 
10  cents  per  stpiare  foot.  The  executive  committee  were  enter- 
tained Monday  evening  by  the  officers  of  the  city  companies.  The 
dinner  was  given  at  the  Union  Club,  and  most  deliglilfully  pre- 
sided over  by  J.  M.  Roach,  vice-president  of  both  the  West  and 
North  Chicago  systems,  to  whom  the  credit  is  due  for  the  perfect 
arrangements  of  the  evening.  The  guests  were  all  seated  at  one 
round  table  which  was  elaborately  decorated.  The  menu  left  noth- 
ing to  be  desired.  Those  present  were:  C.  S.  Sergeant,  president 
American  Street  Railway  Association  and  vice-president  of  the 
Boston  IClevalcd  Railway,  also  A.  I..  Plimpton  and  11.  I'.  Cjrant  of 
the  same  company;  W.  11.  Holmes,  manager  of  the  Metropolitan 
of  Kansas  City;  Ira  A.  McCormack,  general  superintendent  Brook- 
lyn Heights  Railroad;  John  I.  Beggs,  general  manager  Milwaukee 
Klectric  Railway  &  Light  Company;  A.  K.  Long,  president  To- 
ledo Traction  Company;  F.  G.  Jones,  vice-president  Memphis 
Street  Railway;  W.  W.  Bean,  president  St.  Joseph  &  Benton  Har- 
bor Railway;  George  E.  Yuille,  second  vice-president,  and  F.  L. 
I''uller,  general  superintendent.  West  Chicago  Street  Railroad; 
Cicorge  ().  Nagle,  superintendent,  and  Frank  R.  Greene,  secretary, 
Chicago  City  Railway;  T.  A.  Henderson,  superintendent,  and  J.  R. 
Chapman,  chief  electrician  North  Chicago  Street  Railroad;  W. 
Warmslcy,  superintendent  South  Chicago  City  Railway;  H.  M. 
Sloan,  general  manager  Calumet  Electric  Railway;  T.  C.  Penning- 
ton, treasurer  Chicago  City  Railway;  T.  C.  Grossman,  New  York; 
and   II,   II.   Windsor,  editor  SxKliliT  Rati.wav  Rkvikw. 

AlliT  llie  <linner  the  entire  party  attended  the  theatre  and  later 
were  entertained  at  a  supper  at  the  Grand  Pacific  hotel.  The  fol- 
lowing d.iy  the  guests  were  taken  in  Mr.  Yerkes'  private  car  and, 
after  calling  on  Mr.  Y'erkes,  inspected  several  of  the  West  Side 
power  plants.  Returning,  lunch  was  served  in  the  car.  The  ex- 
ecutive committee  are  highly  pleased  with  the  work  already  done 
by  the  local  committee  and  the  plans  submitted  for  the  future,  and 
express  the  confident  expectation  that  the  convention  of  '99  will 
exceed  in  attendance  and  importance  any  yet  held,  and  the  Chicago 
street  railway  people  do  not  intend  to  disappoint  them. 

The  local  work  of  the  convention  will  be  done  promptly  and 
efTectively,  and  within  two  weeks  all  arrangements  possible  to  make 
at  this  time  will  have  been  completed.  On  the  evening  of  Febru- 
ary 10  a  largely  attended  meeting  was  held  at  the  .Auditorium,  at 
which  Mr.  Yuille  presided,  in  the  absence  of  Mr.  Roach,  who  was 
ill.  and  the  following  connuittees  of  workers  were  appointed. 

Members  of  committees  report  to  their  diairmeu;  the  local  exec- 
utive board  is  composed  of  the  chairmen  of  the  several  committees. 

ftENEK.\L  CdMMITTKE, 
Clmirni.tit,  M.  K.  IJoweu,  president,  Chicajro  City  Ry. 

Secretarv    ami    Treasurer,   Geo.    E.    Yuille,   2nd   vice-president.   West    CliicaL'<» 
St.  K.  K. 
J.  M.  K.iacli,  V.  I>.  and  G.  M.  Noitli  &  West  Chiciirn  St.  Railroad  Co. 
(;e<i.  C.  Nau^le,  Supt.,  Cliicairo  Citv  Railway  Co. 
H.  M.  Sloan,  (leiri  Mlt..  Caluiiiei  Electric  St.  Ry.  Co. 
H.  H.  Winds.n-.  Ktiitor  Stkkkt  R.aii.wav  Review. 
F".  L.  Fuller.  Gen'l  Supt..  West  Cliicairo  St.  R.  R.  Co. 

Jas.  R.  Cliapnian,  (len'l  ^lisr..  Electrical  Dept..  North  A:   West  Cliicasro  Street 
Railroail  Companies. 


Wni.  J.  CfMiUe,  McGuire  Manufacturinff  Co. 

T.  I).  ,Mile»,  with  W.  C.  St.  R.  R.  Co. 

J.  .M.  AtkiMHoti,  of  J.  M.  AlkiMHon  di  Co.,  of  Chlcatro. 

J  Mo.  O'Keefe,  will)  Cliicaifo  Cily  Railway  Co. 


ENTERT.\INMENT  COMMITTEE. 
J.  M.  Roach,  Chairman.  V.  P.    and  Gen'l  Mpr.,  N.  &  W.  C.  Si. 
T.  M.  Henderson,  Supt..  N.  C.  St.  R.  R.  Co. 
A.  S.  Littlefteld,  Railroad  Contractor. 
Geo.  C.  Hailev.  J  no.  .\.  Roeblin^''s  Sons  Co.,  Chicago. 
Harry  Keej.'.an.  Ass't  Supt..  N.  C.  St.  R.  R.  Co. 
Frank  R.  tlreen.  Sec'v  Chicairo  Citv  Railway  Co. 
Geo.  A.  Yuille,  2nd  Vice-President,  W.  C.  St.  R.  R.  Co. 


EXHIBIT  COMMITTEE. 
Jas.    R.   Chapman.   Chairman,   Gen'l    Mfrr..   Electrical    Depl..  North   Jt  West 

Chicago  St.  R.  R.  Companies. 
C.  E.  Moore,  M.  M.,  Chicairo  Citv  Rv.  Co. 
Jno.  Miller,  M.  M..  North  Chicago  St.  R.  R.  Co. 
P.  T.  C.  nrydpes.  M.  M.,  West  Chicago  St.  R.  R.  Co. 
A.  C.  Heidelberp,  Ass't  Supt..  Chicago  City  Ry.  Co. 
tieti.  W.  Knox,  CJhief  Electrician,  Chicago  Citv  Rv.  Co. 
W.  F.  Carr,  Supt.,  Electric  and  Tr.ack  Dept.,  \V.  C.  St.  R.  R.  Co. 
W.  A.  Harding,  M.  M.,  Calumet  Electric  St.  Ry.  Co. 
N.  C.  Noe,  Engineer,  General  Electric  Co. 

TRANSPORTATION  COMMITTEE. 
F.  L.  Fuller.  Chairman.  GenM  Supt.,  W.  C.  St.  R.  R.  Co. 
W.  Worth  Bean.  Pres.  i  C.en'l  Mgr.,  St.  Joseph  &  Benton  Harbor  Electric  Rv. 

A  Light  Co..  St.  Joseph,  Mich. 
Wm.  Walmsley.  Supt..  South  Chicago  City  Ry.  Co. 


PIIHMCITV  AM)  INFORMATION. 
It.  If.  Windiwir,  Chairman,  Editor  Stki'.kt  Railway  Rkvikw. 
t  .  S.  McMalian,  Western  .Mgr..  St.  Railway  Journal, 
I).  II.  Dian,  Terri'  Haule  Car  MIg.  Co.,  Terrf  llauti-,  Ind. 
J.  A.  Ilaiina,  IN^ckllani  Truck  Co.,  Chicago, 
C,  J.  Riley,  Chief  Engineer,  Chicago  Cily  ky. 
Jno,  O'Keefe,  Chicago  Cily  Railway  Co. 


IIALI.S  AND  HOTELS. 
f:eo.  O.  Nagle,  Chairman,  Supt.,  Chicago  Cily  Railway  Co 
A.  S.  Mitlelield,  Railroad  Conlraclor. 
T.  M.  llendefHon    Supt..  N.  C.  St.  R.  R.  Co. 
.Maurice  Coster,  WeHiinglioUHe  Electric  ii  Mfg.  Co. 
T.  C.  Pennington.  Trea*,.,  Chicago  Cily  Railway  C«i. 


HANyUET  COMMITTEE. 
M.  K.  Ilowen,  Chairman,  PrcH.  Chicago  City  Railway  Co. 
1).  ft.  Hamilton,  Chicago  City  Railway  Co. 

M.  B.  Starring.  Ass'i  Gen.  Counni'l  Chicago  City  Railway  Co. 
r..  K.  Suiin>.  (;en4Tal  Electric  Co. 
II.  If.  Wirifis.ir,  Editor  Stkki^.t  Raii,\vav  Rkvikw. 
C.  S.  .McMahon,  Western  .Mgr.  Street  Railway-  Journal. 
(Vet).  C.  Bailey,  Jno.  A.  Roebling'H  Sohh  Co.,  Chicago. 
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LADIES'  CO.VMITTEE. 
.  Sloan,  Chairman, Gen'l  Mgr.,  Calumet  Electric  St.  Ry.  Co 
,  P.  Bailey,  General  Electric  Co. 

I1  Leiter,  Chicago  City  Railway  C4>. 

k  R.  Green.  Sec'v.  Chicago  Cilv  Railway  Co.. 

Fuller,  Gen'l  Siipt.,  W.  C.  SI.  R.  R.  Co. 
.  Ilowen,  Pres.,  Chicago  City  Railway  Co. 

Knickerbocker,  (iriflin  Wheel  Co.,  Chicago. 

Owsley,  Sec'v  and  Tre.a».,  N.  C.  St.  R.  R.  Co. 
•is.  .Moore,  Sec'y  and  Trcax.,  N.  C.  St.  R.  R.  Co. 


FINANCE  CO.MMITTEE. 
Geo.  A.  Yuille,  Chairman,  2nd  V.  P.,  W.  C.  Si.  R.  R.  Co. 
C.  R.  Pennington,  with  Chicago  City  Railway  Co. 
J.  Chas.  Moore,  Scc'y  and  Treas.,  N.  C.  St.  R.  R.  Co. 
W.  S.  Bell,  Ass't  Sec'y  and  Trea.s.,  W.  C.  St.  R.  R.  Co. 
H.  B.  While,  Sec'y  and  Treas.,  Calumet  Electric  St.  Ry.  Co. 


The  chairman  of  the  General  Committee  will  shortly  call  a  meeting  of  the 
General  Committee,  at  which  timtr  the  duties  of  the  several  commilteet*  will  be 
outlined,  and  this  information  will  l>e  transmitted  to  the  meml>er»  of  the  wveral 

committees  Itv  their  respective  chairmen. 


♦  *  » 


MR.  WISES  VISIT  TO  CUBA. 


(Mill  Wise,  the  well-known  railway  and  paving  contractor,  of  Chi- 
cago, has  recently  returned  from  an  extended  trip  to  Cuba,  where 
he  visited  all  parts  of  the  island.  Mr.  Wise  states  that  concessions 
for  all  street  railway  and  similar  enterprises  which  offer  any  promise 
of  being  profitable  have  already  been  taken;  but  that  there  are  most 
excellent  opportunities  for  men  with  some  capital,  say  from  $5,000 
up.  to  make  money  in  agriculture.  While  nearly  all  the  plantations 
have  been  devastated,  and  the  owners  arc  not  in  a  position  financially 
to  put  them  under  cultivation  again,  they  will  not  sell  them;  but 
there  is  money  to  be  made  by  leasing  plantations  and  cultivating 
them.  Havana  and  the  other  cities  are  filled  with  disappointed 
Americans  who  went  to  Cuba  in  the  hopes  of  securing  lucrative  p.-jsi- 
tions  at  once;  they  have  found  that  it  is  no  place  for  a  man  with- 
out capital. 

Mr.  Wise  took  a  large  number  of  photographs  while  on  the  island, 
and  has  mounted  them  in  a  souvenir  album  which  is  very  interesting. 


TO  HARNESS  NIAGARA  WHIRLPOOL. 


.■\n  eliort  is  about  to  be  made  by  New  York  and  Buttalo  capital- 
ists to  harness  the  Niagara  Whirlpool  Rapids.  Surveys  have  beeil 
made  and  plans  are  now  ready  to  put  the  scheme  into  operation. 
John  Brinkerbine.  of  the  Franklin  Institute,  Philadelphia,  is  the 
superintending  engineer.  His  plan  is  to  build  a  raceway  inside  tht 
gorge  road  to  the  power  house,  which  will  be  situated  around  the 
bend  of  the  whirlpool.  It  is  expected  that  35.000  h.  p.  can  be  gen- 
erated. 


The  Union  Railroad  Company,  oi  Mount  Vernon,  X.  Y.,  on  the 
night  of  Jan.  31.  laid  a  mile  of  track  in  North  Pelham.  to  connect 
its  belt  line  around  the  cities  of  Mount  Vernon  and  New  Rochelle. 
.\  decision  of  the  supreme  court  rendered  that  day  was  to  the  effect 
that  both  the  Union  Company  and  the  New  York.  Westchester  & 
Connecticut  Traction  Company  had  rights  in  the  street.  By  its  dili- 
gence in  taking  possession  of  the  route  the  Union  Company  has 
probably  excluded  the  other. 


130 


^t]^%ilwiai^%vlcw* 


MERRY-GO-ROUNDS  FOR  PLEASURE  RESORTS 


SPEED  IN   FRONT  OF  SCHOOLHOUSE. 


From  the  experience  of  street  railway  managers  the  most  profita- 
ble attraction  at  a  summer  resort  is  a  merry-go-round,  and  these, 
when  well  managed,  will  pay  for  themselves  in  a  short  time.  The 
foremost  manufacturer  of  steam  riding  galleries  is  the  Armitage- 
Herschell  Company,  of  North  Tonawanda,  N.  Y.  The  latest  and 
most  attractive.of  these  machines  is  the  "Mountain-Valley  Railway," 
which  has,  in  addition  to  a  rotary  motion,  the  undulatory  move- 
ment of  the  switchback.  Every  detail  of  this  railway  is  elaborately 
decorated.  With  the  machine  is  a  fine  organ,  an  electric  light  plant 
and  double  engine.  It  has  eight  handsome  chariots,  each  seating  u 
passengers.  For  large  pleasure  resorts  this  should  be  a  great  attrac- 
tion and  a  source  of  large  revenue. 

The  standard  machine  of  the  company  is  40  It.  in  diamcler  and 
carries  24  horses  and  four  chariots,  holding  in  all  56  uersons  All 
parts  are  numbered  and  easily  attached,  so  that  the  machine  can  be 
readily  set  uj)  or  dismantled  and  transported   from  place   to  place. 


Judge  Sutherland,  of  Rochester,  N.  Y.,  has  made  a  ruling  on  a 
question  relating  to  negligence  that  has  never  before  been  passed 
upon  by  the  courts.  The  case  was  that  of  Charles  Summers  against 
the  Rochester  Railway  Company.  The  question  was  whether  a 
street  railway  company  is  guilty  of  negligence  in  not  running  its 
cars  slowly  by  a  schoolhoiise,  around  which  young  children  are  in 
the  habit  of  congregating.  Judge  Sutherland  decided  in  the  alTirma- 
tive,  and  held  that  the  contention  as  to  speed  of  the  car  in  the  case 
on  trial  was  a  question  of  fact  for  the  jury.  The  action  was  brought 
by  the  father  of  a  six-year-old  boy  to  recover  doctor's  fees  and  other 
expenses  caused  in  caring  for  the  injuries  of  the  child  who  was  run 
over  in  front  of  a  schoolhoUse  in  Rochester  last  September.  After 
deliberating  for  a  few  minutes,  the  jury  brought  in  a  verdict  in  favor 
of  the  plaintiff,  fixing  the  damages  at  $400.  A  $20,000  damage  action 
brought  by  the  injured  lad  through  his  guardian  ad  litem,  to  recover 
for  his  personal  injuries,  is  now  ponding. 


The  portable  engine  and  boiler  are  mounted  on  wheels  and  weigh 
about  2,000  lbs.  Another  type  is  similar  to  the  last,  but  has  three 
horses  abreast  instead  of  two,  there  being  .36  in  all.  Each  three 
horses  are  rocked  by  two  eccentrics,  the  outside  and  inside  rocking 
opposite  to  the  middle  horse.  The  total  seating  capacity  is  60,  and 
the  machine  is  considerably  larger  than  the  standard  outfit.  It  can 
be  loaded  into  one  furniture  car  for  sliipment.  This  gallery  is 
equipped  with  an  electric  light  plant,  double  engine,  plate  glass  cen- 
ter and  an  organ  playing  16  of  the  latest  popular  airs. 

It  should  also  be  stated  that  the  company  manufactures  electric 
motors,  and  in  any  place  where  current  is  available  the  engine  and 
boiler  can  be  replaced  by  a  motor.  The  Standard  multipolar  motor 
is  shunt  wound,  and  is  of  high  efficiency  and  the  best  work- 
manship. All  the  armature  coils  are  machine  wound,  baked  after 
dipping  in  an  insulating  compound,  taped  and  painted  and  then  laid 
in  mica  troughs.  These  coils  arc  symmetrical  and  interchangeal-'-. 
giving  a  uniform  distribution  which  contributes  much  towards 
sparkless  commutation.  The  field  coils  are  also  carefully  wound  and 
insulated.  These  motors  are  made  from  i  to  50  k.  w.  capacity. 
Compound  wound  generators  of  the  same  type  are  also  made. 

Letters  have  been  sent  the  company  stating  that  in  one  day  the 
receipts  from  one  of  its  galleries  amounted  to  $.?oo.  another  telling 
of  $S,ooo  being  taken  in  during  the  month,  and  another  customer 
took  in  nearly  $13,000  in  four  months. 


ST.   LOUIS  CONSOLIDATION. 


It   has   been   announced     that    C.    H.    Spencer,   representing    the 
purchasers  of  the  Hamilton  lines,  of  St.   Louis,  has  given  a  Balli 
more  syndicate,  consisting  of  J.   H.   Hambleton,  C.   R.  Spence,  \V. 
H.  Witheridge  and  others,  an  option  on  the  Hamilton  lines  and  on 
the  Southern  Electric. 

Brown  Brothers,  of  New  York,  have  purchased  the  Missouri  and 
the  Lindell  properties,  and  it  was  announced  February  n  that  the 
same  firm  had  made  all  arrangements  for  the  purchase  of  the  Scul- 
lin  properties,  the  Union  Depot  Railroad,  the  Grand  Avenue  Rail- 
way, and  the  Jeflferson  Avenue  Railroad^  The  first  payment  of  $30 
per  share  has  been  made  to  the  stockholders.  The  price  agreed 
upon  was  $130  a  share,  making  a  total  of  $5,200,000.  It  is  expected 
that  there  will  be  a  large  outlay  for  improving  and  increasing  the 
roads  and  e(|uipmcnl. 

»  •  » 

Washington  G.  Benedict,  a  prominent  street  railway  operator  and 
real  estate  man  of  Boston,  died  at  his  home  on  January  25. 


The  report  of  the  Y'ork  (Pa.)  Street  Railway  Company  shows  re- 
ceipts for  1898  to  be  $58,262  as  against  $52,764  for  1897.  The  total 
munber  of  car-miles  run  was  239,987,  the  average  receipts  per  car- 
mile  being  14.6  cents. 
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The  Wilkesbarre  Interurban   Railway. 


The  iiUcnirljaii  line  exteiuliiiK  from  Liizcrnc,  Pa.,  thri)iif{li  U:ill;is 
to  Harvey's  Lake  is  notable  for  tliree  features,  viz.:  Its  tortuous 
roadway  with  many  lieavy  Rrailes  thniUKh  the  mountains;  its  power 
station  machinery  and  aUernatinn  current  transmission  lines,  and 
its  success  both  from  a  linancial  and  operatinx  st.'inilpoinl  where  a 
steam  road  failed.  At  l.nzerne,  which  is  four  miles  northwest  of 
Wilkcsbarrc.  connection  is  made  with  a  line  of  tlic  Wilkesbarrc  & 
Wyoming  Valley  Traction  Company.  l'"rom  this  point  a  steam 
foad  was  first  constructed  rmniin).!  ]J  miles  in  a  northwesterly  di- 
rection  to   Harvey's    Lake,   which   is   a   Kreat    iileasure   resort.     The 


around.  .At  the  lake  the  company  has  laid  out  a  |)ark  and  picnic 
grounds,  and  built  a  large  summer  hotel.  On  the  first  eight  miles 
of  the  line  there  is  a  rise  of  797  ft.,  then  it  drops  to  an  elevation  of 
,36t  ft.;  the  highest  altitude  being  1.400  ft.  above  sea  level.  The 
average  graile  along  the  route  is  2.6  per  cent.  In  addition  to  the 
lake  park  there  is  another  picnic  ground  in  the  mountains  about 
four  miles  from  Luzerne.  In  stringing  the  wires  a  locomotive  was 
Used,  and  rapid  and  effective  work  was  done  in  this  way. 

There  is  but  one  power  station  and  that  is  on  the  bank  of  a  small 
creek   at    Luzerne  at   the  terminus  of  the   Wilkesbarrc   road.     The 


ROTARY  CONVKRTICR  IN  StUi-STATlON. 
HARRISBURC  TITBULAR   liOILERS. 


CAR  HoL^K. 
POWER  STATION  A'SD  COAL  CHfTE. 


Steam  line  was  a  failure  and  last  year  the  company  was  reorganized 
with  John  Graham,  general  manager  of  the  Wilkesbarrc  &  Wyom- 
ing Valley  Traction  Company,  at  its  head.  Immediately  after  the 
purchase  plans  were  set  on  foot  to  equip  the  line  for  electric  trac- 
tion. This  work  was  delegated  to  James  Fagen.  who  for  seven 
years  has  been  the  electrical  engineer  of  the  Traction  Company. 
The  original  plan  was  to  build  a  power  station  midway  on  the  line, 
but  this  was  abandoned  for  a  site  at  Luzerne  and  alternating  cur- 
rents for  transmission. 

As  may  be  seen  from  the  various  illustrations  the  route  is  through 
a  mountainous  country,  the  track  being  on  a  curve  or  grade  along 
its  entire  length;  in  fact,  the  only  piece  of  straight  track  is  south  of 
Harvey's  Lake  for  a  distance  of  1,600  ft.  as  shown  in  the  map. 
Commencing  at  Luzerne  the  line  goes  up  into  the  mountains,  pass- 
ing through  several  settlements,  the  largest  of  which  is  Dallas,  a 
town  of  500  inhabitants.  Harvey's  Lake  is  about  1. 000  ft.  above  the 
sea  level  and  is  the  largest  lake  in   Pennsylvania,  being   12  miles 


power  house  is  a  brick  building  50  ft.  by  80  ft.  with  a  steel  truss 
roof  covered  with  slate.  A  brick  wall  separates  the  boiler  from  the 
engine  room.  Across  the  creek  on  a  high  bank  is  a  coal  breaker, 
and  the  coal  company  has  contracted  with  the  railway  company  to 
build  a  chute  so  that  the  coal  can  be  delivered  into  the  boiler  room. 
The  coal  is  taken  from  the  mouth  of  the  mine  and  passed  into  the 
breaker,  where  it  is  properly  sorted.  A  portion  of  the  coal  best 
adapted  to  use  in  the  furnaces  is  diverted  into  the  chute  and  into  the 
railway  power  station  right  in  front  of  the  furnace  door.  There 
are  few  electric  railway  companies  that  arc  so  favored  with  such 
facilities  far  handling  and  using  fuel  as  this.  In  the  boiler  room 
there  arc  three  200-h.  p.  horizontal  tubular  boilers  72  in.  diameter 
by  20  ft.  long,  made  by  the  Harrisburg  Foundry  &  Machine  Works. 
of_  Harrisburg,  Pa.  The  stack  is  set  on  a  brick  base  outside  the 
building,  and  is  of  steel  5  ft.  in  diameter  and  90  It.  high,  made  by 
the  same  coinpany  as  the  boilers.  The  feed  water  heaters  were 
made  by  the   Stilwell-Bierce   &   Smith- Vaile   Company.     The  two 
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feed  pumps  were  furnished  by  the  same  company  and  are  connected 
so  as  to  tiikc  water  from  either  the  creek  or  tlie  city  mains. 

The  two  engines  are  the  standard  type  of  the  Harrisburg  Foun- 
dry &  Machine  Works  and  are  of  300-h.  p.  capacity  each.  They  arc 
self-oiling  and  single  expansion  with  a  cylinder  dianutcr  of  iS  in. 


STRIN'(;IX(-.  THt;  TRdLI.KY  LINE. 

and  rg-in.  stroke,  speed  225  r,  p.  m.  The  generators  are  connected 
with  the  engines  by  27-in.  belts.  This  style  of  engine  has  been  long 
and  favorably  known  in  electric  lighting  work  and  in  many  of  the 
smaller  street  railway  power  houses;  in  fact  it  was  one  of  the  pi- 
oneers in  electric  stations.  These  engines  may  be  belted  or  direct 
connected  to  the  generators,  and  the  speed  regulation  by  the  well- 
known  Ide  shaft  governor  is  very  close. 

The  two  VVestinghouse  generators  each  have  a  capacity  of  200  k. 
w.  This  type  of  machine  has  a  coniniiitator  for  delivering  direct 
current  at  550  volts  at  one  end  of  the  armature,  and  at  the  other 
there  are  collector  rings  from  which  is  taken  a  two-phase  alternat- 
ing curr-nt  of  .^.600  alternations;  the  speed  of  the  generator  is  600 


H.XKKISIURl,  ST.\ND.\RU   KNGINE. 

r.  p.  m.  The  proportions  and  connections  of  the  machines  may  be 
seen  in  the  cut.  The  direct  current  is  fed  into  the  trolley  line  sec- 
tions contiguous  to  the  power  station  and  the  alternating  two-phase 
current  at  400  volts  is  raised  and  changed  to  an  8,000-volt  three- 
phase  current  for  transmission.  The  transformers  are  in  a  small 
brick  building  outside  the  power  house. 

After  leaving  the  transformers  the  current  passes  to  the  transmis- 
sion line  consisting  of  three  No.  6  copper  wire.  The  lines  are  car- 
ried on  double  petticoated  glass  insulators  which  are  on  the  same 


poles  supporting  the  Creaghead  trolley  arm  brackets,  as  may  be 
seen  in  some  of  the  illustrations  of  the  track.  It  was  thought  that 
these  glass  insulators  would  not  stand  a  potential  of  8,000  volts,  but 
so  far  there  has  been  no  trouble  with  them.  The  transformer  sta- 
tion is  located  about  eight  miles  up  in  the  niouiVtains.  The  voltage 
is  here  reduced  through  two  VVestinghouse  static  transformers  to 
400  volts,  and  the  circuits  from  the  transformers  are  connected 
through  the  switchboard  to  the  alternating  current  end  of  a  rotary 
converter  shown  on  page  i.?i.  This  converter  is  practically  the  same 
i;..-ichii]e  as  the  generator  with  the  addition  of  a  starting  motor  on 
the  end  of  the  shaft.    The  motor  is  of  the  Tesla  rotating  field  type 


ALTERNATINC-niRECT  CURRENT  (lEN'ERATOR. 


and  lis  function  is  to  get  the  armature  of  the  converter  up  to  speed 
'  r  in  synchronism  with  the  generator.  The  direct  current  is  fed 
Milo  the  trolley  wire,  no  feed  wire  being  necessary.  The  trolley 
■\\n  is  No.  coco  round  section.  The  diagram  of  the  circuits  of  the 
power  station,  transmission  lines  and  sub-station  is  shown  below. 
For  each  generator  and  converter  there  arc  a  direct  ammeter,  a  di- 
rect current  voltmeter,  an  alternating  current  voltmeter  and  am- 
meter, all  Weston  instruments. 
Two  of  the  switchboard  panels,  which  are  all  of  white  marble,  are 
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liIAGRAM  OF  CIRCUITS. 


for  direct  current,  two   for  alternating  current  and  two   for  feeder 
connections. 

The   rolling   stock   comprises   two   closed   passenger,   one   closed 
combination  car,  five  open  motor  and  three  open  trail  cars.     The 
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general  apptarancc  of  tile  elosed  ears  may  be  noted  iroin  one  ot 
the  pictures  on  the  preceding  page.  The  car  is  38  ft.  over  all  and  is 
eqnipped  with  four  35-h.  p.  General  Electric  1,000  motors,  and  G. 
E.  electric  brakes.  The  controllers  are  General  Electric  B  6  type. 
Jackson  &  Sharp  double  trucks  are  used  under  all  the  cars. 
The  cars  have  cross  seats,  are  heated  with  Johns'  electric  heaters, 
and  New  Haven  registers  are  used  for  recording  fares.  The  signs 
placed  in  the  cars  are  reproduced  below.  The  car  barn  is  a  large 
wooden  structure,  an  exterior  view  being  shown  on  page  l,?i. 

The  track  is  single  with  turn-outs,  standard  gage,  laid  with  60-ft. 
6o-lb.  Johnson  rails,  from  the  works  of  the  Lorain  Steel  Company. 
Horseshoe  bonds,  made  by  J.  M.  .\tkinson  &  Co.,  form  the  electri- 
cal connections  in  the  return  circuit.  \\\  the  overhead  material  was 
supplied  by  the  H.  \V.  Johns  Manufacturing  Company.  Moulded 
mica  round  top  hangers  with  heavy  galvanized  iron  shells  and  ^i-in. 
steel  studs  were  used  to  hold  the  No.  0000  trolley  wire.  There  being 
a  large  number  of  curves  on  the  line  about  the  same  number  of 
pull-overs  were  employed  as  hangers  and  these  were  the  standard 
"giant"  type  with  J^-'"-  bolts.  The  ears  for  both  hangers  and  pull 
overs  arc  extra  heavy  and  made  of  phosphor  bronze.  The  eyc- 
bolts,  cross-arm  braces  and  all  iron  parts  with  the  exception  of  the 
bracket  arms  are  galvanized.  .\  number  of  the  "Philadelphia"  sec- 
tion insulators  and  splicing  sleeves  were  used  and  made  extra  heavy 
on  account  of  the  large  trolley  wire.     The  company  also  supplied 
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UNDER  NO  CTRCUnSTANCES  wiU 

passengers,  or  employees  off  duty, 
be  allowed  to  ride  upon  the  FRONT 
PLATFORM  of  the  cars. 

The  REAR  PLATFORM  MUST 
BE  KEPT  CLEAR  for  the  ingress  and 
egress  of  passengers. 

The  crew  in  charge  will  see  that 
this  rule  is  STRICTLY  enforced. 


JOHN  GRAHAM.  Gu1 


All  Persons  are  forbidden 
to  spit  on  the  floor  of 
this  car 

B,  o.d<.  of  tht  Board  of  Health 

Zabronione  jest  prawem 
pluc  na  podloge  w  tym 
tramwaju 


UNDER  NO  CIRCUmSTANCES  will 
passengers,  or  employees  off  Duty, 
be  allowed  to  ode  upon  the  RUN- 
mNG  BOARD  OR  STEPS  of  the  cars. 

THE  MOTORMAN'S  PLAT 
FORM  MUST  BE  KEPT  CLEAR. 
BO  as  not  to  interfere  with  him  in 
the  handling  of  his  car. 

The  crew  in  charge  will  see  that 
this  rale  IS  STRICTLY  enforced. 


NOTICE! 


Passengers  must  wait  until  car 
comes  to  a  FULL  STOP  before 
BOARDING  OR  ALIGHTINC.  Those 
entering  or  leaving  car  WHILE 
IT  IS  IN  MOTION.  DO  SO  AT 
THEIR  OWN  RISK. 

Passengers  will  confer  a  favor 
to  the  management  if  they  will 
REPORT  any  inattention  or  neg- 
lect of  duty  on  the  part  of  any  em- 
ployee for  their  safety. 

JOBN  O&ABABl.  Gwl  Huac« 


SIGNS  POSTED  IN  CARS. 

the  asbestos  fire-felt  sectional  covering  for  the  steam  pipes  in  the 
power  station. 

The  ofiicers  of  the  Wilkesbarre.  Dallas  &  Harvey's  Lake  Rail- 
way Company  are:  John  A.  Schmitt,  president;  Theo.  S.  Barber, 
secretary;  John  Graham,  treasurer  and  general  manager;  Thomas 
Wright,  chief  engineer,  and  James  Fagan,  electrical  engineer.  Mr 
Fagan,  to  whom  the  credit  of  perfecting  the  electrical  plans  for  the 
road  is  due,  was  born  in  Rahway,  N.  J.,  in  1857.  At  the  age  of 
19  he  worked  in  the  shops  of  Thomas  Edison  at  Menlo  Park,  being 
engaged  chiefly  in  telephone  work.  In  1877  Mr.  Fagan  was  em- 
ployed in  the  Western  Union  shops  in  New  York  and  remained 
there  until  three  years  later  when  he  went  to  the  city  of  Mexico  to 
take  charge  of  telephone  work  there.  One  year  was  spent  at  this 
work  and  another  as  consulting  engineer  for  a  large  importing 
house.  In  1882  he  returned  to  the  United  States  and  was  engaged 
with  the  Excelsior  Electric  Company.  He  was  general  manager 
and  electrician  of  the  lighting  station  in  Harrisburg,  Pa.  Since 
commencing  electric  railway  Work  in  Wilkesbarre  in  1892,  65  miles 
of  railway  have  been  built  under  his  direction. 

That  the  plans  for  the  intcrurban  have  been  carried  out  success- 
fully is  shown  in  the  cost  of  power  for  the  road;  it  also  shows  the 
advantage  of  electricity  over  steam  for  traction  purposes  under 
these  conditions.     The  month  before  the  cars  were  operated  by 


electricity  the  two  locomotives  used  $J50  worth  of  coal  and  the 
coal  consumption  under  electric  traction  conditions  was  $50  for  the 
same  lime.     That  tells  a  long  story  m  f.-ivor  "i  llu-  Irolley. 

TO  BUILD  IN  PORTO  RICO. 


Hon.  E.  P.  Shaw,  treasurer  of  Massachusetts,  and  his  two  sons, 
J.  F.  Shaw  and  E.  P.  Shaw,  Jr.,  who  are  interested  in  a  number  oi 
electric  railways  in  Massachusetts,  together  with  other  Boston  cap- 
italists, have  applied  for  articles  of  incorporation  under  the  laws  of 
Massachusetts  for  the  International  Construction  &  Power  Com- 
pany,   The  company  intends  to  operate  in  Porto  Rico. 

In  a  recent  interview  Mr.  Shaw  is  quoted  as  follows: 

"My  term  as  treasurer  of  the  Commonwealth  expires  with  the 
present  year,  as  the  law  provides  that  a  man  can  hold  the  office  for 
but  five  years.  I  am  now  making  preparations  for  future  fields  of 
labor. 

"It  is  my  belief  that  ih."  next  three  years  or  so  will  be  a  period  of 
marked  prosperity,  and  this  belief  has  in  a  measure,  1  might  say. 
some  weight  with  respect  to  our  present  undertaking. 

"What  may  be  the  outcome  of  our  negotiations  for  the  construc- 
tion of  electrical  railways  in  Porto  Rico  I  cannot  say,  but  it  must 
be  remembered  that  the  incorporation  of  the  company  is  not  being 
sought  simply  with  the  view  of  obtaining  work  in  that  island.  There 
are  many  advantages  in  carrying  out  large  contracts  as  a  corpora- 
tion rather  than  as  a  coijartncrshi]).  This  fact  has  ajipealed  to  us 
strongly. 

"Some  time  ago  the  firm  of  J.  F.  Shaw  &  Co.  attempted  to  secure 
a  contract  in  Jamaica,  but  failed,  although  $8,000  was  spent  in 
studying  the  situation  there." 


A  CONVENIENT  CATALOG. 


The  American  Rail  Joint  &  Manufacturing  Company,  of  Cleve- 
land, O.,  has  just  issued  a  new  catalog;  it  has  been  sent  to  all  the 
street  railways  in  the  United  States,  and  will  certainly  prove  a  most 
convenient  reference  book.  The  first  50  pages  show  sections  of  the 
different  joints  made  by  the  company;  then  follow  18  pages  in  which 
are  assembled  miniature  sections  of  all  the  rails  rolled  in  the  United 
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States,  save  those  made  by  one  company  which  failed  to  furnish  its 
(lata  in  time.  On  each  section  are  marked  the  weight,  section  num- 
ber, height  and  width  of  lower  flange.  It  has  required  a  great  deal 
of  labor  to  make  this  compilation,  but  the  company  will  without 
doubt  achieve  its  just  reward.  Extra  copies  will  gladly  be  sent  on 
application.  The  cut  is  a  reproduction  of  one  of  the  six  pages, 
showing  the  Johnson  Company's  sections. 


In  six  months  the  N.  Y.,  N.  H.  &  H.  third  rail  electric  line  has 
carried  34,421  passengers  between  Bristol  and  Hartford. 


.•\  San  Francisco  police  justice  has  decided  that  a  street  railway 
passenger  may  give  his  transfer  to  whom  he  pleases,  and  refused  to 
enforce  a  city  ordinance  punishing  the  offense.  Whether  the  com- 
pany concerned  will  endeavor  to  prosecute  this  case  further  is  not 
now  known.  The  contract  of  the  company  is  to  carry  the  passenger, 
and  if  to  accoiuplish  the  object  in  view  it  gives  a  transfer  ticket,  it 
appears  clear  that  the  passenger  cannot  transfer  his  rights  under  the 
contract  to  some  one  else. 
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New  Power  Station,  Shops  and  Pleasure  Resort  of  the  Consolidated  Traction 

Company,  F^ittsburj^. 


The  Consolidated  Traction  Coniixiiiy,  of  PittslnirK,  was  chartered 
in  i8ij5  for  the  purpose  of  acquirins,  by  lease  or  purchase,  the  Cen- 
tral Traction  Company,  the  Pittsburg  Traction  Company,  the  Du- 
quesnc  Traction  Company,  the  Fort  Pitt  Traction  Company,  the 
Allegheny  Traction  Company  and  the  Citizens'  Traction  Company. 
The  present  mileage  of  the  Consolidated  is  120  miles.  After  the 
consolidation  was  elTcctcd  the  new  company  had  seven  power 
houses,  of  which  four  were  cable  and  three  electric.  The  relative 
Inealion  of  these  various  plants  is  shown  in  the  accompanying  map. 
which  is  reproduced  from  the  "Proceedings  of  the  Engineers'  So- 
ciety of  Western  Pennsylvania." 

Several  of  the  stations  were  so  situated  as  not  to  be  convenient 
for  coal  and  w^ater  supply.  This  is  especially  true  of  the  cable  sta- 
tions, since  they  were  necessarily  located  on  the  streets  on  which 
the  cables  run,  and  about  midway  of  the  line.  The  electric  power 
houses  were  somewhat  better  located  in  regard  to  coal  supply,  but 
the  47th  street  and  the  Allegheny  Traction  stations  were  too  far 
from  the  center  of  the  system,  and  the  Ben  Venue  station  had  no 
good  water  supply  and  only  one  coal  supply.  Thus  it  became  evi- 
dent that  for  the  best  cfiiciency,  both  in  getting  the  power  station 
in  the  center  of  the  system  and  securing  the  best  sources  of  coal  and 
water  supply  there  was  a  demand  for  a  new  station  sufliciently  large 
to  carry  the  whole  load,  and  suitably  placed  for  coal  and  water  sup- 
ply. The  location  of  the  new  power  house  at  20th  street  and  the 
.'\lleghcny  river  was  chosen  because  of  the  natural  advantages  in  se- 
curing coal  and  water,  and  also  because  it  is  not  far  from  the  center 
of  the  system.  The  property  on  which  the  building  is  located  is  177 
ft.  deep  and  about  360  ft.  from  the  harbor  line.  As  the  Pennsyl- 
vania Railroad  has  a  30-ft.  right  of  way  across  the  property,  the 
length  of  the  building  was  limited  to  265  ft.  The  Baltimore  &  Ohio 
also  has  a  line  running  down  to  the  river  end  of  the  building,  so 
that  the  coal  supply  can  be  furnished  by  either  of  these  railroads  or 
from  the  Allegheny  river  itself,  and  an  unlimited  supply  of  good 
water  is  at  hand. 

The  capacity  of  the  station  was  determined  by  extensive  tests  made 
on  various  lines  by  a  testing  car  and  checked  by  observations  on  one 
of  the  main  lines.  This  was  found  to  be  about  6,000  k.  w.  The  plant 
is  designed  to  have  one  machine  to  furnish  i.ooo  k.  w.,  so  at 
present  six  machines  are  required.  Provision  is  also  made  for  the 
addition  of  two  more  units  of  the  same  capacity,  which  will  be  put 
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in  as  soon  as  needed,  and  ultimately,  with  little  building  expense,  the 
capacity  can  be  doubled,  making  a  total  of  12,000  k.  w.  The  capaci- 
ties of  the  old  electric  stations  were  as  follows: 

Allegheny  Traction,  three  units 900  k.  w. 

Ben  Venue,  four  units 1,875  k.  w. 

Oakland,  one  unit 800  k.  w. 

47th  street,  three  units 300  k.  w. 

Total  3.875  k.  w. 

The  three  cable  stations  aggregated  3,250  h.  p.,  making  the  grand 
total  of  the  station  capacity  of  about  8.450  h.  p. 
The  new  station  has  the  same  capacity  as  all  the  old  ones,  and 


its  operating  expenses  arc  less  than  one-half  (about  45  per  cent) 
that  of  Ihc  old  ones. 

The  work  of  excavating  for  the  foundations  was  begun  Septem- 
ber I,  1897,  the  total  excavation  being  about  35,000  cu.  yds.  The 
floor  level  of  the  station  was  fixed  at  i  ft.  above  the  high  water  mark 
of  1884,  in  order  that  floods  might  not  interfere  with  the  operation 
of  the  plant.  The  intake  pipe  must  be  always  under  water  in  order 
not  to  lose  the  vacuum;  accordingly,  it  was  laid  in  a  trench  13  ft. 
below  the  normal  river  level  and  over  40  ft.  below  the  surface  level. 
The  trench  for  the  intake  pipe  was  over  300  ft.  long,  extending 
nearly  to  the  center  of  the  river;  the  pipe  itself  is  60  in.  in  diameter, 
•ind  is  surrounded  with  concrete  to  make  it  permanent  and  give  a 
good  foundation  for  the  machinery  above  it. 


EXTERIOR  OF  POWER  STATION. 

The  basement  walls  and  all  foundations  are  of  American  Portland 
cement  concrete,  mixed  with  sand  and  gravel  in  proportions  varying 
from  I,  3  and  8  to  i,  2  and  5;  the  concrete  was  mixed  very  wet. 
Three  cement  mixers  were  erected;  they  were  of  the  worm  type,  and 
each  was  found  capable  of  turning  out  as  much  as  500  cu.  yds.  per 
day  of  20  hours.  The  cost  of  materials  per  cu.  yd.  for  the  propor- 
tions mentioned  was  $2.36  and  $3.32  respectively;  the  cost  of  mixing, 
delivered  by  wheelbarrows  150  ft.,  tamping,  etc.,  was  53  cents  per 
cu.  yd. 

The  engine  room  is  54  ft.  10  in.  wide.  261  ft.  long,  and  32  ft.  6  in. 
from  the  tloor  to  the  roof.  The  basement  walls  are  of  concrete,  16 
ft.  high  and  3  ft.  thick.  The  exterior  of  the  station  is  of  Pompeian 
brick  with  sandstone  trimmings;  the  interior  of  the  engine  room  is 
of  Pompeian  brick,  with  wainscoting  of  enameled  brick  and  slate 
cap;  the  floor  is  a  mosaic  floor  of  "granito;"  the  woodwork  is  quar- 
tered oak.  The  interior  of  the  boiler  room  is  of  red  brick;  the  roof 
is  of  cinder  concrete,  stiffened  with  iron  bars,  with  felt  and  crushed 
slag  imbedded  in  pitch  on  the  outer  surface.  This  is  the  Roebling 
construction,  system  B,  type  i. 

The  steel  frame  work  of  the  building  was  furnished  by  Jones  & 
Laughlin,  and  the  most  interesting  feature  of  this  is  a  coal  bin  of 
1,200  tons  capacity  over  the  boiler  room.  The  floor  of  this  bin  is 
carried  on  12-in.  I-beams.  24  in.  between  centers;  the  sides  are  made 
of  plate  girders  10  ft.  deep  and  19  it.  apart. 

The  boiler  room  is  at  the  east  of  the  engine  room;  it  is  double, 
that  is,  provision  is  made  for  two  lines  of  boilers.  The  length  of 
the  boiler  room  is  261  ft. ;  the  width  of  the  side  which  is  to  be  used 
for  the  present  boiler  room  is  38  ft.  9T4  in. ;  the  passage  way  is  10  ft. 
3  in. ;  the  other  side  is  at  present  used  for  coal  storage,  and  will  con- 
tain about  2,000  tons.  There  are  six  batteries  of  two  boilers  each. 
The  boilers  are  Babcock  &  Wilcox  water  tube,  of  special  design, 
being  shorter  and  higher  than  the  usual  make,  and  having  three 
36-in.  drums  20  ft.  long  and  18  sections  of  l^-in.  tubes.  The  heat- 
ing surface  of  each  is  4.000  sq.  ft. 

The  boilers  are  fitted  with  down-draft  furnaces,  having  a  grate 
surface  of  60  sq.  ft.,  and  are  guaranteed  to  give  10  per  cent  greater 
efticiency  than  the  ordinary  grate,  and  to  bum  40  lbs.  of  coal  per  sq. 
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ft.  of  grate  surface  per  hour,  consuming  92  per  cent  of  the  smoke. 
The  boilers  have  been  tested  by  hydraulic  pressure  to  stand  300  lbs.; 
the  normal  pressure,  however,  is  but  125  lbs.  Kach  battery  of  boilers 
has  an  unlincd  iron  stack  66  in.  in  diameter,  and  rising  147  ft.  above 
the  grate  bars,  giving  a  draft  of  from  i  to  ii/j  in.  of  water.  Three 
Worthington  duplex  direct  acting  feed  water  pumps,  capable  of 
lifting  240  gallons  of  water  per  minute  to  the  elevation  of  20  ft.,  de- 
livering it  against  a  pressure  of  160  lbs.,  furnish  water  for  the  boilers. 
Water  may  be  taken  either  from  the  city  mains  through  a  meter  or 
from  the  hot  well.  After  passing  through  the  pump  on  its  way  to 
the  boilers  the  water  passes  through  a  small  heater  which  is  heated 
by  the  exhaust  steam  from  the  pumps.  The  feed  piping  is  entirely 
of  brass  and  in  duplicate  at  front  and  rear  of  boilers;  the  steam  pip- 
ing is  of  cast  steel.  All  boilers  connect  into  one  main  steam  line  20 
in.  in  diameter,  and  all  engines  connect  or  tap  into  this  main  line. 
The  large  steam  main  is  provided  with  two  copper  expansion  loops. 

The  coal  used  in  this  plant  is  known  as  the  3-in.  to  4-in.  run  of 
mine.  It  is  brought  to  the  plant  by  rail,  and  dumped  directly  into  a 
hopper  at  the  river  end  of  the  boiler  rooiu.  This  hopper  is  provided 
with  a  screen  which  prevents  lumps  of  coal  from  passing  through. 
From  the  iiopper  it  passes  through  an  automatic  weighing  device 
to  a  Mead  conveyer,  and  is  then  carried  to  the  coal  bin  and  dumped 
w'here  desired.  The  coal  bin  is  located  directly  over  the  central 
passage  way  of  boiler  room,  extending  the  whole  length  of  the 
building,  and  has  a  capacity  of  1,200  tons.  In  addition  to  this  coal 
bin  the  east  half  of  the  boiler  room  is  used  for  coal  storage,  as 
stated,  and  has  a  capacity  of  2.000  tons.  The  coal  is  delivered  to  the 
furnaces  by  chutes.  The  coal  conveyer  passes  from  the  coal  bin 
down  to  and  back  through  a  tunnel  beneath  the  floor  of  the  boiler 
room  to  the  coal  tower;  chutes  from  the  furnaces  lead  into  this 
tunnel,  so  that  the  ashes  may  be  carried  out  by  the  conveyer  when 
it  is  not  used  in  carrying  coal,  or  coal  may  be  carried  from  the  coal 
storage  room  to  the  bin  in  the  same  manner. 

There  are  now  in  the  engine  room  eight  engine  foundations,  six 
of  which  are  occupied  by  30-in.and  54-in.by  48-in.  cross-compound 
condensing  Corliss  engines,  built  by  the  Pennsylvania  Iron  Works 
Company,  of  Philadelphia.  The  distance  between  the  center  lines 
of  the  cylinders  is  20  ft.  6  in.  The  shaft  is  19  ft.  9  in.  long  and  24  in. 
in  diameter;  the  fly-wheel  is  20  ft  in  diameter,  i8-in.  face  and  weighs 
SO  tons.  Each  engine  has  its  own  air  pump  driven  from  the  main 
shaft.  Jet  condensers  are  used.  Oil  is  supplied  to  the  engines  under 
pressure,  the  tank  and  pump  being  located  in  the  basement.  The 
intake  pipe,  which  was  previously  mentioned,  is  provided  with 
strainers  and  will  be  protected  by  a  crib.  The  overflow  is  36  in.  in 
diameter  and  placed  3  ft.  6  in.  below  the  basement  floor. 

At  the  river  end  of  the  engine  room  in  the  basement  is  a  well  or 
cistern  into  which  all  drainage  of  the  station  and  tunnel  flows.  The 
water  is  then  pumped  from  the  cistern  into  the  overflow  pipe  by  a 
pulsometer. 

The  generators  are  direct  connected  Westinghouse  8oo-k.  w.  ma- 
chines; they  are  compound  wound  for  500  volts  at  no  load,  and  550 
volts  at  full  load,  and  are  guaranteed  to  carry  50  per  cent  overload 
continuously  for  an  hour  or  more  and  75  per  cent  moinentarily. 
The  engine  room  has  an  electric  traveling  crane,  made  by  Pawling 
&  Harnischfeger,  of  Milwaukee,  which  travels  the  whole  length  of 
the  engine  room,  and  has  a  capacity  of  90,000  lbs.  at  5  ft.  per  minute; 
the  maximum  lift  is  about  40  ft. 

The  three-wire  system  of  distribution  is  used;  that  is,  part  of  the 
trolley  wires  are  positive  and  part  of  them  negative,  the  rails  forming 
the  neutral  conductor.  If — and  in  practice  it  is  always  the  case — the 
positive  and  negative  loads  are  not  equal,  the  difference  in  the  cur- 
rent will  return  to  the  power  house  through  the  rails.  This  system 
has  been  tried  a  number  of  times  in  other  places  and  been  aban- 
doned in  each  instance;  the  result  in  Pittsburg  will  be  awaited  with 
great  interest.  The  difference  in  potential  between  positive  and 
negative  wires  is  1,100  volts. 

The  switchboard  is  located  on  the  west  side  of  the  building.  The 
power  system  adopted  caused  a  radical  change  from  the  ordinary 
type  of  switchboard  to  be  made.  It  is  built  from  the  basement  floor 
up  to  gyi  ft.  above  the  engine  room  floor,  and  consists  of  three 
vaults  with  a  slate  platform  covering  the  top  vault;  each  vault  is 
48  ft.  long,  9  ft.  s  in.  wide  and  about  8  ft.  high.  On  the  slate  plat- 
form are  located  stands  for  the  electrical  instruments.  Each 
generator  has  a  stand  provided  with  an  ammeter,  volt- 
meter connections,  wheel  for  regulating  the  potential,  two 
air    valves,     one     controlling    the     switch     and     the     other     the 


circuit  breaker,  and  a  signal  lamp  which  shows  when  the 
circuit  breaker  is  out.  Each  feeder  stand  has  a  similar  ecjuip- 
ment,  with  the  exception  of  rheostat  and  voltmeter  connections. 
There  are  also  a  voltmeter  stand  and  an  ammeter  stand  carrying 
three  ammeters.  There  is  also  one  lighting  stand  which  controls 
all  the  lights  in  the  building.  The  interesting  feature  of  this  last 
stand  is  that  the  lights  may  be  thrown  on  any  machine,  even  though 
power  circuits  are  all  cut  out.  All  indicating  and  recording  instru- 
ments are  of  the  Western  make.  In  the  upper  vault  are  placed  two 
wattmeters,  one  on  the  negative  bus-bar  and  one  on  the  positive 
bus-bar.  Immediately  below  the  floor  of  the  upper  vault  are  placed 
the  bus-bars,  in  the  same  horizontal  plane,  insulated  by  porcelain 
and  supported  by  iron  I-beams,  and  below  these  on  the  ceiling  of 
the  middle  vault  are  placed  the  switches.  Ihese  switches  are  not 
of  the  ordinary  kind,  but  act  back  and  torth  with  slide  contact. 
The  circuit  breakers  are  placed  on  the  east  wall  of  this  vault  and 
make  a  pressure  contact  instead  of  the  usual  contact.  In  the  lowest 
vault  are  the  outgoing  feeder  cables  which  connect  directly  to  the 
lead  cables,  the  neutral  cables  and  the  cables  from  the  generators  to 
the  switchboard,  .^s  was  intimated  above,  there  are  devices  for 
regulating  the  circuit  breakers  and  switches.  As  soon  as  a  circuit 
breaker  is  cut  out  a  signal  lamp  is  lighted,  and  the  attendant  can  at 
once  throw  the  circuit  breaker  back  by  the  pneumatic  device.  The 
switches  may  be  thrown  ujjon  either  the  positive  or  negative  bus- 
bar. 

When  it  is  desired  to  keep  the  switch  on  the  positive  bus-bar, 
there  is  an  interlocking  device  to  keep  from  throwing  it  on  the  nega- 
tive bus-bar  and  vice  versa.  The  arrangement  is  such  also  that  it  is 
impossible  to  throw  the  circuit  breaker  in  while  this  switch  is 
closed.  The  feeder  cables  are  half  positive  and  half  negative.  A 
neutral  connection  is  made  from  the  rails  to  the  neutral  bus-bar. 

Leading  from  the  power  house  to  the  intersection  of  Penn  ave- 
nue, and  a  portion  to  Liberty  street,  the  current  is  carried  under- 
ground through  lead-covered  cables  of  1.000,000  c.  m.  cross  section 
each.  This  distance  is  about  1,000  ft.;  for  400  ft.  the  cables  pass 
through  a  tunnel  7  ft.  4  in.  high  and  s  ft.  wide  made  of  concrete; 
the  remaining  distance  they  run  through  conduits.  The  reason  for 
constructing  the  tunnel  is  that  the  new  freight  yards  of  the  Penn- 
sylvania road  under  which  the  cables  had  to  pass,  necessitated  such 
a  construction,  so  that  the  cables  could  be  inspected  if  there  was 
any  trouble.  At  the  intersection  of  Penn  avenue  and  20th  street 
are  four  cable  towers,  and  one  block  further  south,  at  Liberty  and 
20th,  are  two  more  towers  where  the  undergound  cables  connect 
with  the  overhead  cables,  which  are  500,000  c.  m.  each.  The  length 
of  the  overhead  cables  is  about  no  miles.  The  rails  are  connected  to 
the  neutral  bus-bar  of  the  power  house  by  old  girder  rails,  well 
bonded,  30  being  placed  in  multiple.  These  rails  run  directly  be- 
neath the  tunnel  and  are  imbedded  in  the  cement. 

Three  storage  batteries  are  used  to  regulate  the  current  at  dis- 
tant points  from  the  power  house;  two  of  these  batteries  have  a 
capacity  of  500  ampere-hours  each,  and  the  third  a  capacity  of  1,000 
ampere-hours.  The  large  battery  is  ventilated  by  air  shafts;  the 
other  two  have  no  special  device  other  than  windows  for  ventila- 
tion. Each  battery  has  250  cells  and  is  adjusted  so  as  to  discharge 
when  the  voltage  drops  below  500  volts.  Each  battery  is  about  four 
miles  from  power  station.  The  locations  of  the  batteries  are  in- 
dicated in  the  outline  plan  of  the  system  by  the  letter  "S." 

The  company  has  recently  erected  a  large  terminal  station  and 
extensive  repair  shops  and  car  barns.  These  are  known  as  the 
Frankstown  shops  and  barns,  and  arc  located  at  point  16  on  the 
map.  The  buildings  are  of  red  brick  with  steel  frame-work,  and 
the  roofing  of  matched  sheeting  covered  with  tin.  The  shop  build- 
ing is  576  ft.  by  135  ft.;  the  machine  and  blacksmith  shops  take  up 
216  ft.  of  this  building.  All  the  machines  are  belted  to  counter- 
shafts, which  are  driven  by  a  SO-h.  p.  Westinghouse  motor.  A  10- 
ton  crane,  with  a  span  of  44  ft.  4  in.  and  capable  of  lifting  pieces 
36  ft.  from  the  floor,  is  provided  for  conveying  heavy  work  from 
one  machine  to  another. 

One  of  the  most  used  machines  in  the  shop  is  the  wheel  press, 
by  means  of  which  the  wheels  may  be  driven  on  the  axles  without 
removing  the  gears.  There  are  two  Bryan  car  dismantlers,  dia- 
grams of  which  are  shown.  The  process  of  removing  parts  from 
a  car  is  as  follows:  The  car  is  run  upon  the  dismantling  carriage 
and  the  truck  and  car  body  disconnected.  The  carriage,  which  is 
mounted  on  four  wheels,  drops  into  the  pit  with  the  truck,  wheels 
and  motors,  the  car  body  being  supported  at  four  points  by  sta- 
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tioiKiry  jacks.  AfUr  llic  carriage  settles  to  the  bottom  of  the  pit 
it  is  rtin  out  to  a  side  or  "L"  pit,  from  "a"  to  "Ij"  in  the  <liaKrani,  so 
that  the  wheels  and  motors  are  accessible  to  the  crane;  by  this 
means  a  car  can  be  dismantled  in  a  very  few  ijiiniites. 

The  carpenter  shop  occupies  i8o  ft.  of  the  bnildinn  next  to  the 
machine  slio]i.  and  is  equipped  with  the  wood-working  machinery 
made  by  J.  A.  Fay  &  Co.  for  car  building  and  repairing.     A  SO- 


barn  employes  and  a  lavatory.  The  steam  for  heating  the  other 
buildings  comes  from  an  isolated  steam  plant,  Weddcll  return 
tubular  boilers,  e'luijipcd  with  Murphy  stokers,  being  used. 

In  the  yard  there  is  a  supply  house  for  coal,  sand  and  salt.  This 
building  is  24  by  72  ft.,  with  a  capacity  for  six  carloads  of  coal  and 
six  carloads  of  salt.  The  coal,  salt  and  sand  house  for  daily  use 
adjoins  the  operating  barn      The  coal  is  used  for  heating  the  cars 


1.  Machine  shop. 

i'.  lilacksmith  shop. 

2.  Wood  slio|i. 

3.  Paint  shop. 

4.  Car  storage  house. 


9. 


I'KANKSTOVVN  TKRMINAL,  A.N'I)  SHOPS. 

Operating  barn.  10.     Lumber  shed. 

Store  room.  1 1. 

Oil  and  paint  stores.  u 

Coal  and  salt  stores.  a. 

Coal,  sand  and  salt.  b 


Operating  yard, 
lioiler  room. 
Receiver's  office. 
Superintendent's  office. 


c.  Lockers,  trainmen. 

d.  Lavatory. 

e.  Lockers,  barnmcn. 
H.  Heating   plant. 


h.  p.  Westinglunise  motor  furnishes  power  for  this  machinery.  The 
paint  shop  is  of  the  same  size,  and  these  two,  with  the  machine 
shop,  are  under  one  roof.  On  both  sides  of  the  tracks  in  the  paint 
shops  there  are  stationary  posts  with  swing  arms  for  platform  sup- 
ports for  holding  up  the  car  bodies  while  the  painters  are  working 
with  them.  The  J.  G.  Brill  Car  Company  inaugurated  this  system 
many  years  ago.  The  oil  and  paint  storehouse  is  in  a  small  build- 
ing, 20  by  45  ft.,  and  is  isolated  from  the  olIuT  buildings.     This  is 


af 


in  winter.  A  lumber  shed,  46  by  150  ft.,  for  storing  and  seasoning 
timber,  is  separated  from  the  other  buildings.  The  operating 
yard,  382  ft.  in  length,  inter\'eni;s  between  the  machine  shop  and 
the  operating  barn.  Each  shop  has  a  separate  store  room,  small 
but  complete,  and  these  are  arranged  to  be  very  convenient.  The 
track  outlay  may  be  noted  from  the  plan.  It  was  carefully  de- 
signed for  the  greatest  convenience  in  running  the  cars  about  the 
yards,  barns  and  shops.  The  company  is  now  putting  in  120  new 
equipments  of  General  Electric  57  so-h.  p.  motors  and  electric 
brakes. 

The  Consolidated  Traction  Company  realizes  the  importance  of 
having   first-class   places   of  public   amusement   and   recreation   to 
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divided  into  three  compartments  for  oil,  paint  and  waste.  As  may 
be  noted  from  the  plan,  there  are  transfer  tables  in  each  of  the 
three  above-named  shops  which  greatly  facilitate  the  work. 

The  storage  barn  is  an  immense  building,  346  ft.  long  and  135  ft. 
wide,  with  an  enormous  car  capacity.  Here  either  the  summer  or 
winter  equipment  is  kept  when  not  in  use.  At  the  opposite  end  of 
the  line  of  buildings  is  the  operating  barn,  21S  ft.  long.  This  is 
heated  by  the  hot-air  system  of  the  Buffalo  Forge  Company,  There 
are  two  heaters  with  engines  and  the  requisite  piping.  Along  the 
east  side  of  the  building  are  the  operating  ofiices  of  the  company, 
the  receiver's  and  the  superintendent's,  and  a  locker  room  con- 
taining 500  lockers  and  tables  for  the  convenience  of  the  conduct- 
ors in  making  their  reports.     On  this  side  is  also  a  locker  for  the 


stimulate  street  railway  traffic.  The  demand  for  such  a  resort,  it 
finds,  is  as  great  in  the  winter  as  in  the  summer  season.  Last  year 
it  had  a  hall  at  Schenley  Park  for  amusements  both  in  winter  and 
summer,  having  a  large  skating  rink  for  winter  sport.  This  hall 
was  burned  last  summer,  and  instead  of  constructing  a  new  build- 
ing, one  of  the  car  barns,  which  is  located  near  the  park,  was  fitted 
up  for  winter  amusements,  which  it  is  expected  will  be  used  for 
concerts,  etc.,  in  the  summer.  The  company  was  able  to  use  this 
barn,  as  it  was  not  needed  after  the  Frankstown  barns  were  built. 
The  barn  is  one  of  the  best  buildings  owned  by  the  company,  and 
especially  adapted  for  a  large  skating  rink  or  any  other  afifair  re- 
quiring large  floor  space.  This  resort  is  known  as  Duquesne  Gar- 
dens, and  is  owned  and  operated  by  an  independent  company,  char- 
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tercd  for  $300,000,  and  has  its  own  manager.  The  building  is  of 
brick  with  sandstone  trimmings,  and  is  480  ft.  long  by  150  ft.  wide. 
The  charms  of  the  place  do  not  fully  appear  until  one  enters  the 
building  and  sees  the  splendid  lay-out,  and  becomes  acquainted 
with  the  perfect  method  of  management.  The  main  attraction  at 
the  present  time  is  the  ice  floor,  which  is  272  ft.  long,  90  ft.  wide, 
covered  with  ice  8  in.  thick.  To  freeze  the  ice  and  keep  it  in  good 
condition  is  a  complete  ice-making  plant  located  at  the  east  end 
of  the  basement.     The  plant  was  put  in  by  the  Case  Refrigerator 


counters,  where  2,600  pairs  of  skates  are  kept  for  men,  women  and 
children.  It  is  the  plan  of  the  company  to  furnish  all  patrons  with 
a  pair  of  skates  free,  the  patrons  having  only  to  pay  a  small  en- 
trance fee.  There  is  also  a  large  soda  fountain,  said  to  be  the 
finest  in  the  land;  it  cost  $6,000,  and  is  brilliantly  illuminated  by  255 
incandescent  lamps.  The  building  itself  is  illuminated  by  4.000  in- 
candescent lamps  and  40  arc  lamps.  The  Traction  Company  fur- 
nishes the  light  from  its  20th  street  power  house.  A  large  auxil- 
iary  storage   battery   is   placed   in   the   basement   and   used   to   keep 
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SODA  FOUNTAIN. 


Company,  of  Bufl^alo,  N.  Y.  The  ammonia  compressors,  of  which 
there  arc  two,  are  driven  by  Westinghouse  motors.  These  motors 
were  used  as  generators  in  one  of  the  street  railway  stations  and 
are  rated  at  200  k.  w.  each.  The  plan  of  freezing  the  water  is  to 
have  pipes  running  back  and  forth  through  the  water,  through 
which  pipes  brine  is  driven  by  a  Dean  duplex  steam  pump.  There 
are  26  miles  of  this  pipe  in  the  floor.  The  brine  enters  the  pipes 
at  a  temperature  of  15°  and  returns  to  the  cooling  tank  at  22°. 
.'\  much  lower  temperature  can  be  secured,  but  it  is  found  that  the 


LADIES-  PARLOR, 

above   temperature   produces  a  tougher  ice  than   can   be   produced 
by  a  colder  brine. 

At  the  east  end  of  the  building  is  a  large  stage  where  concerts 
are  held  each  night.  Back  of  this  stage  are  16  dressing  rooms. 
The  front  part  of  the  building  is  arranged  for  the  accommodation 
of  the  people  before  they  go  on  the  ice.  Here  are  check  rooms  for 
skates,  coat  rooms,  ladies'  parlor,  ladies'  private  parlor,  ladies' 
cloak  room  and  toilet  room,  men's  smoking  room  and  toilet  room, 
superintendent's  ofifice  and  clerk  office.     There  are  also  two  skate 


the  voltage  constant.  The  battery  is  adjusted  to  feed  into  the  light 
circuits  when  the  voltage  of  the  line  drops  below  500  volts.  The 
large  ice  floor  is  surrounded  by  one  row  of  boxes,  back  of  which 
are  three  rows  of  opera  chairs,  and  back  of  this  is  a  promenade 
8  ft.  wide.  There  are  seats  for  3.800  people,  beside  the  bench 
around  the  ice  floor  in  front  of  the  boxes  for  the  convenience  of 
the  skaters.  The  management  is  very  strict  in  keeping  down  any 
appearance  of  rowdyism.  No  drinks  stronger  than  soda  water  are 
allowed  in  the  building.  The  garden  has  proved  very  popular  with 
the  best  class  of  people,  being  patronized  by  men,  women  and 
children,  there  being  4.100  people  in  attendance  on  the  first  night. 
The  ma.ximum  number  on  the  ice  at  one  time  was  2,200.  The 
accompanying  illustrations  show  the  exterior  of  the  building,  the 
main  hall,  the  soda  fountain  and  the  ladies'  parlor. 


ANNUAL  REPORT  OF  CHICAGO  CITY 
RAILWAY. 


At  the  annual  meeting  of  the  stockholders  of  the  Chicago  City 
Railway  Coinpany,  Joseph  Leiter,  second  vice-president,  was 
chosen  first  vice-president,  and  D.  G.  Hamilton  was  elected  second 
vice-president.  President  Bowen  and  the  other  directors  and  offi- 
cers were  re-elected.  The  capital  stock  was  increased  $2,000,000. 
The  report  of  operation  for  the  year  ending  December  31,  1898,  was 
as  follows: 

1897.  1898.  Increase. 

Gross   earnings    $4,816,516    $4,832,806        $16,290 

Operating  expenses   and   taxes...     2,908,982      2,926,490  I7,S08 

Net  earnings   , $1,907,534  $1,906,316  $1,218* 

Interest   207,877  207,877           

Dividends    1,440,000  1,440,000            

Depreciation,   etc    50.000  90,000  $40,000 

Per  cent  operating  expenses 60.84  60.97  .13 

Passengers   carried,   cable 41,444,646  38,482,628  2,962,018* 

Passengers  carried,  horse   691,051  477.313  213.728* 

Passengers  carried,  electric 53.485,425  57.032,173  3.546.748 

Miles  run,  cable 12,562,610  11,678,020  884,590* 

Miles    run,    horse 198,860  143,900  54,960* 

Miles  run,  electric 11,616,530  12,563,380  946,850 

*Decrease. 
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THE  NIAGARA  ICE  BRIDGE. 


The  electric  roads  in  and  aljolit  Niagara  Kills  liave  had  llieir  in- 
comes materially  increased  during  the  past  month  by  travel  to  view 
the  scenery  in  the  gorge,  which,  so  far  as  the  ice  bridge  is  con- 
cerned, has  surpassed  any  previous  formation.  The  Niagara  ice 
bridges,  or  jams,  close  to  the  falls,  where  the  river  is  very  wide  and 
the  water  al  least  200  ft.  deep,  have  a  wonderful  formation.  .Sunday 
afternoon,  January  22,  while  people  were  crossing  the  river  on  the 
ice  bridge,  the  jam  started  to  move  down  the  gorge  toward  the 
whirlpool  rapids.  Fully  100  peoiile  were  on  the  ice,  and  al  its  first 
trembling  they  made  for  the  shore.  All  but  three  succeeded  in  easi- 
ly making  their  escape.  One  of  the  three,  a  yotuig  man,  watched 
his  chances  and  as  he  was  being  swept  down  stream  leaped  from  the 
ice  to  the  main  span  of  the  steel  arch  about  50  ft.  out  from  the  abut- 
ments of  the  New  York  side,  a  feat  that  was  made  possible  by  the 
piling  of  the  ice  up  against  the  abutments  and  on  the  arch  fully  80 
ft.  high.  The  other  two  persons  on  the  moving  ice,  a  man  and  a 
woman,  r.ui  across  the  current-caught  mass  toward  the  Canadian 
shore.  Time  and  again  the  woman  fell,  but  each  time  her  compan- 
ion helped  her  up,  cheered  by  the  crowds  of  sightseers.  Finally 
they  reached  the  shore,  having  been  carried  fully  1,000  ft.  on  the  ice. 

This  sudden  movement  of  the  ice  bridge  was  caused  by  high  water 
and  an  innnense  How  of  ice  over  the  falls.  It  resulted  in  the  forma- 
tion of  the  greatest  ice  bridge  ever  known  at  Niagara.  It  stretched 
from  the  foot  of  the  falls  down  the  gorge  fully  a  mile,  a  solid  moun- 
tain-like mass.  From  the  tracks  of  the  Gorge  Road  the  view  of 
the  ice  bridge  with  the  falls  as  a  background  is  especially  fine. 
Great  crowds  of  visitors  came  to  the  Falls,  and  of  this  travel  the 
electric  roads  have  their  sliare. 


away,  and  this  process  will  be  repeated  when  necessary  until  the  ice 
goes  out.  Should  a  sudden  thaw  come  accompanied  by  a  liigh 
wind  across  Lake  Kric  to  drive  the  water  into  the  upper  river,  rais- 
ing it  in  the  gorge  and  driving  the  ice  down  in  a  mass,  great  dam- 
age might  result. 


CANADIAN   NOTES. 

The  Halifax  Tramway  Company  is  increasing  its  capacity,  both 
track  and  equipment.  Two  box  cars,  two  open  cars,  two  Ijox  trail- 
ers and  one  snow  sweeper  have  been  recently  ordered.  The  com- 
pany has  purchased  adjoining  property  and  erected  an  additional 
brick  shed  for  cars  60  by  100  ft.,  in  the  basement  of  which  arc  the 
stables;  the  offices  have  been  enlarged  by  a  new  brick  addition,  and 
in  the  station  much  new  machinery  has  been  installed. 


The  Montreal  Street  Railway  Company  has  declared  a  dividend 
of  2^  per  cent  for  the  quarter  ended  Uecember  31.  The  total  earn- 
ings for  1898  were  $1,526,457.  as  against  $1,397,383  for  1897. 

Application  has  been  made  to  parliament  for  an  act  to  amend  and 
consolidate  the  acts  relating  to  the  company;  to  authorize  the  in- 
crease from,  time  to  time  of  its  capital  stock  to  such  extent  as  may 
be  necessary  for  the  purpose  of  its  business;  to  ratify  and  confirm 
divers  contracts  entered  into  by  it  with  different  municipal  corpora- 
tions and  railway  companies;  to  authorize  the  extension  of  its  line 
to  any  point  within  a  radius  of  10  miles  from  Montreal,  and  the 
operation  of  such  lines,  and  for  other  purposes. 

The  directors  have  decided  to  concentrate  its  shops  at  the  Hoch- 
claga  (a  suburb)  works.    In  the  spring  a  brass  foundry  and  an  iron 
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Niagara  has  this  year  inaugurated  a  winter  festival,  one  of  the 
main  attractions  of  which  is  an  ice  palace.  This  palace  is  located  on 
the  rivervvay  immediately  opposite  Prospect  Park,  within  a  few  hun- 
dred feet  of  the  stopping  place  of  the  cars  of  the  Gorge  road  and  the 
Buffalo  &  Niagara  Falls  line.  It  is  but  a  short  distance  from  the 
New  York  end  of  the  upper  steel  arch,  over  which  the  cars  of  the 
Niagara  Falls  Park  &  River  Railway  run,  the  cars  of  this  line  stop- 
ping in  full  view  of  the  palace.  The  palace  has  a  frontage  of  about 
120  ft.  on  the  riverway  and  a  depth  of  50  ft.  In  the  rear  within  an 
ice  wall  a  skating  rink  has  been  built.  On  the  Canadian  side  of  the 
river  close  to  the  end  of  the  steel  arch  a  toboggan  slide  has  been 
erected  and  travel  between  the  palace  and  slide  has  been  brisk,  thus 
increasing  the  revenue  of  the  electric  car  on  the  bridge  and  the 
bridge  company. 

For  the  first  time  in  the  history  of  the  Niagara  region  the  ice 
bridge  has  proved  dangerous.  The  abutments  of  the  new  steel  arch 
bridge  are  located  close  to  the  water's  edge,  but  it  was  thought  they 
were  sufficiently  high  to  be  out  of  the  way  of  any  ice  jam.  On  the 
New  York  side  the  ice  crowded  up  into  the  steel  work  of  the  main 
span  so  that  some  of  the  girders  were  bent,  the  height  of  it  being 
80  ft.  or  more.  Back  of  it,  stretching  up  to  the  Horseshoe  Fall  was 
a  mass  of  ice,  pressed  on  by  the  15,000,000  cu.  ft.  of  water  falling 
over  the  precipice  every  minute,  making  a  force  which  nothing  that 
man  has  ever  built  could  withstand.  The  danger  to  the  bridge  was 
recognized  and  men  were  quickly  put  to  work  blasting  the  ice  away 
from  the  abutments.  They  worked  night  and  day  and  succeeded  in 
getting  the  abutments  released  from  the  pressure  temporarily. 
Again  the  ice  jammed  about  the  abutments  and  again  it  was  blasted 


foundry  will  be  built.  The  company  will  make  all  its  own  castings, 
including  car  wheels,  in  the  future.  The  company  will  also  make 
cars  for  the  other  Canadian  roads  controlled  by  it. 

A  trolley  line  to  St.  Lambert  will  be  operated  as  soon  as  the  new 
Victoria  bridge,  over  the  St.  Lawrence,  is  completed — about  May  1. 


The  Ottawa  (Ont.)  Electric  Railway  Company  will  apply  for 
authority  to  extend  its  lines  to  various  points  in  the  townships  of 
Nepean  and  Gloucester,  and  for  permission  to  run  cars  on  Sunday. 


The  directors  of  the  London  (Ont.)  Street  Railway  Company 
were  re-elected  at  the  annual  meeting;  the  board  chose  H.  A.  Ever- 
ett, president,  for  another  year.  T.  H.  Smallman  succeeded  E.  W. 
Moore  as  vice-president. 


Work  on  the  bridge  that  is  to  span  the  Niagara  river  gorge,  be- 
tween Lewiston,  N.  Y.,  and  Qucenston,  Ont.,  to  which  we  referred 
on  page  47  of  our  last  issue,  has  been  suspended  owing  to  the  dan- 
gerous condition  of  the  cliffs  on  both  sides  of  the  river.  Nothing 
further  will  be  done  on  the  bridge  until  the  weather  makes  the  con- 
ditions better.  There  is  no  possibility  of  having  the  bridge  ready 
for  use  until  some  time  next  spring.  The  retaining  walls  on  both 
sides  of  the  river  have  been  finished,  and  the  pier  work  is  practically 
complete.  As  soon  as  work  is  resumed  the  superstructure  will  be 
put  in  place. 


A  project  is  on  foot  to  build  an  electric  railway  between  West- 
ville,  N.  S.,  via  New  Glasgow,  and  Stellarton. 
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G.  Whitakcr,  of  Toronto,  has  been  appointed  assistant  superin- 
tendent of  the  London  Electric  Street  Railway. 


HALF  FARES. 


The  Nepigon  Electric  Railway  Company  has  applied  to  parlia- 
ment for  power  to  run  a  line  from  Nepigon  Station,  on  the  Cana- 
dian Pacific  Railway,  to  Lake  Nepigon. 

The  Board  of  Trade,  of  Parry  Sound,  Ont.,  has  recommended  the 
construction  of  an  electric  railway  to  connect  Parry  Sound  and 
Depot  Harbor.    The  cost  of  the  road  is  estimated  at  $25,000. 


The  Toronto  Street  Railway  proposes  to  extend  the  system  to 
Whitby  and  Oshawa,  and  Manager  E.  H.  Keating  has  prepared  a 
report  on  the  advisability  of  building  branches  to  Lake  Simcoe  and 
Oakville. 


The  largest  driving  pulley  in  the  Ottawa  Electric  Railway  power 
station  burst  a  few  days  ago,  and  badly  wrecked  the  interior  of  the 
station.  The  wheel  was  of  iron,  and  weighed  nearly  four  tons.  Nd 
one  was  killed. 


John  Rowley,  superintendent  of  the  Montreal  Belt  Line  Electric 
Railway  Company,  has  been  appointed  manager  of  the  Boul  de 
I'lsle  Hotel,  which  has  recently  been  taken  over  by  the  Montreal 
Belt  Line  Railway  Company. 


The  Mont  <le  lisle  Electric  Railway  (Que.),  a  suburban  line,  is 
to  be  utilized  for  carrying  500  carloads  of  ice  from  the  Ottawa  river 
into  the  city.  This  is  only  a  beginning  of  the  freight  movement  on 
electric  lines  in  this  part  of  Canada,  but  it  will  rapidly  develop  to 
great  proportions. 


George  E.  Kidd,  of  Ottawa,  acting  for  a  syndicate,  will  apply  for 
a  charter  incorporating  a  company  to  construct  an  electric  railway 
from  Ottawa,  Ont.,  to  Meach's  lake,  with  branches  to  Graham's 
bay.  Aylmer  and  Hull,  Que.  As  soon  as  the  charter  is  issued  work 
will  be  commenced  on  the  construction  of  the  same.  The  capital 
stock  of  the  company  is  $500,000. 


The  Montreal  Incline  Electric  Railway's  fourteenth  annual  report 
showed  a  good  cash  balance  on  the  right  side.  The  .statement 
showed  that  a  quarter  of  a  million  passengers  had  been  carried  dur- 
ing the  past  year.  The  new  board  elected  are  Wm.  Mann,  Presi- 
dent; F.  B.  McNamee,  Vice-President;  and  directors,  Murdock  Mc- 
Kenzie,  Fayette  Brown  and  James  Williamson. 


The  Niagara  Falls  &  Lewiston  Electric  Railroad,  better  known 
as  the  Gorge  Road,  has  changed  hands,  Capt.  John  M.  Brinker  and 
R.  W.  Jones  having  parted  with  their  controlling  interest  in  the 
company,  but  both  remain  large  stockholders.  The  interest  they 
sold  was  represented  by  bonds.  The  purchasers  are  stated  to  be 
New  York  parties,  no  names  being  mentioned  as  yet.  Joseph  R. 
Megrue,  of  New  York,  formerly  manager  of  the  Detroit  &  Lima 
Northern  line,  has  been  appointed  manager,  and  has  taken  charge 
of  the  affairs  of  the  road. 


The  St.  Catharines  &  Niagara  Central  Railway  has  been  pur- 
chased by  an  American  syndicate,  and  is  soon  to  be  equipped  for 
electric  traction;  power  will  be  generated  at  some  points  on  the 
Welland  canals.  The  road  now  extends  from  St.  Catharines  to 
Niagara  Falls,  where  it  connects  with  the  Buflfalo  and  the  Lock- 
port  electric  lines.  W.  Caryl  Ely,  it  is  stated,  has  enlisted  capital 
to  extend  his  Lockport  road  to  Rochester,  56  miles.  It  is  proposed 
to  extend  the  Canadian  line  3  miles  from  St.  Catharines  to  Port 
Dalhousie  to  connect  with  steamers  for  Toronto,  and  12  miles  to 
Beamsville  to  connect  with  the  Hamilton,  Grimsby  &  Beamsville. 
From  Hamilton  a  line  will  be  built  18  miles  to  Oakville,  connecting 
there  with  an  extension  of  the  Toronto  system. 


The  Metropolitan  Elevated,  Chicago,  proposes  to  build  an  exten- 
sion into  the  towns  of  Cicero,  Proviso  and  Leyden. 


The   Milwaukee   Electric   Railway   &    Li.ght   Company   has   sub- 
scribed $,3,500  to  the  Milwaukee  Carnival  Association. 


February  3,  a  car  became  unmanageable  and  was  derailed  at  the 
foot  of  the  Leverington  grade,  in  Philadelphia,  making  the  third 
accident  at  that  point  within  a  year. 


Some  of  the  students  of  the  San  Francisco  institutions  alTiliatcd 
with  the  L'niversity  of  California  are  in  trouble  for  hazing  a  street 
car. 


The  Canton  &  Massillon  (O.)  Electric  Railway  Company  has  de- 
cicUd  to  require  all  its  employes  to  give  bonds  from  one  of  the 
surety  companies. 


The  longest  power  transmission  system  in  the  world,  that  from 
Santa  Ana  river  to  Los  Angeles,  Cal.,  a  distance  of  80  miles,  was 
completed  January  26. 


Elgin,  III,  has  ordered  certain  of  its  streets  to  be  paved  with 
brick  and  directed  the  street  railway  company  to  remove  its  T-rails 
and  substitute  a  tram  rail. 


The  Springfield  (Mass.)  Street  Railway  Company  has  had  the 
bridge  over  the  Connecticut  river,  which  is  occupied  l>y  it,  exam- 
ined by  experts,  who  found  it  perfectly  safe. 


The  Cleveland  Electric  Railway  has  put  on  a  large  double  truck 
car  for  trial,  and  President  Everett  states  that  such  a  type  will  prob- 
ably be  adopted  eventually  on  all  lines  of  the  company. 


January  earnings  of  the  Brooklyn  Rapid  Transit  Company's  sys- 
tem were  $452,347;  this  is  an  increase  of  14.2  per  cent  over  January, 
1898,  and  an  increase  of  20.2  per  cent  over  January,  1897. 


The  cable  line  on  San  Pablo  avenue,  San  Francisco,  is  to  be  su- 
perseded by  an  electric  line;  several  car-loads  of  rails  are  on  the 
ground  and  the  work  of  rebuilding  is  proceeding  rapidly. 


The  statement  that  the  controlling  interest  of  the  Brooklyn  Rapid 
Transit  system  is  seeking  to  acquire  the  Long  Island  Railroad  sys- 
tem and  the  two  Brooklyn  elevated  roads,  is  strongly  denied  by  all 
parties  concerned. 


The  electric  railway  from  Cairo,  Egypt,  to  the  Pyramids,  which 
has  been  noticed  in  the  daily  papers  of  late,  is  the  line,  a  description 
of  which  was  given  in  the  Review  for  May,  1897*,  page  317. 


January  29,  two  cars  in  Cleveland  collided  in  a  fog;  no  one  was  in- 
jured, and  the  cars  would  have  been  but  little  damaged  had  the 
shock  not  overturned  the  stoves  in  both  cars,  which  caught  fire 
and  were  badly  wrecked  before  the  fire  department  reached  the 
scene. 


The  Lexington,  Mass.,  authorities  have  graiited  the  Lexington  & 
Boston  Street  Railway  franchises  for  a  road  in  that  town.  This 
company  proposes  to  connect  Lexington  and  Walthaiu,  also  build 
a  line  completing  the  electric  connection  between  Lowell  and 
Boston. 


The  newly  organized  French  Westinghouse  Company  has  re- 
ceived the  contract  for  the  electrical  equipment  of  the  Paris  Metro- 
politan Railway.  This  is  one  of  the  largest  orders  recently  placed 
for  a  European  road;  the  work  will  probably  be  done  at  the  com- 
pany's works  at  Havre,  formerly  the  Ileilmann  locomotive  works. 


The  annual  meeting  of  the  National  Electric  Light  Association 
will  be  held  in  New  York,  May  23  to  25,  inclusive,  with  head- 
quarters in  the  Murray  Hill  Hotel.    At  this  time  the  Electrical  Ex- 
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liiliilii.n  ( '.,in|i.iiiy  will  Iwivc  an  i-xliil)iliriii  in  Ma'lisiiii  Square  Gar- 
(liii  uihI' r  aii-.|ii<i-s  uf  the  asMjc-ialinii  and  in  i-oMiK-ctiijii  willi  the 
iniclinK- 


The  Masseiia  Street  Railway  Company  of  Massena,  St.  Lawrence 
comity,  N.  Y.,  has  been  ineorporaled;  capital,  $100,000.  Directors, 
Thomas  H.  Gilles|)ie,  II.  A.  Johnson,  IC.  M.  Statlhers,  Ifoward 
HashroiiHli.  IC<hvard  M.  Nolan,  Thomas  I).  Harris,  VVilliard  A. 
F.sselstyne,  James  K.  Jones  o(  New  York  ;ind  Hubert  Swan  of 
Massena. 


S.  R.  Smith,  suiJerintendent  of  the  Black  River  Traction  Com- 
pany, of  Watcrtown,  N.  Y.,  was  presented  by  the  employes  of  the 
company  with  a  silver  mounted  umbrella,  and  a  handsomely  en- 
grossed testimonial  bearing  the  sign.aturcs  of  his  men.  Mr.  Smith 
responded  in  a  felicitous  manner  to  the  employes  when  tliese  tokens 
of  res|>ect  and  esteem  were  presented  to  him. 


The  Pacific  F.lcctric  Railway  Company  has  been  incorporated  for 
50  years,  with  a  capital  of  $1,000,000,  to  operate  electric  railways  in 
Los  Angeles,  San  Bernardino,  Riverside  and  Ventura  counties, 
California.  The  subscribers  to  slock  are:  I.  \V.  Ilelliiian,  $96,500; 
Charles  Seyler,  James  W.  Ilellman,  F.  M.  Nickell.  W.  C.  Patter- 
son, Frank  P.  Flint  and  Frank  A.  Gibson,  $500  each.  The  board 
of  directors  consists  of  all  the  stockholders  excejit   L  \V.   Ifellman. 


Assemblyman  Mall  has  introduced  a  bill  in  the  New  York  legis- 
lature which  provides  for  reduced  fares  for  children  on  railroads 
in  cities  of  the  first  class.  F.ach  railroad  company  is  compelled  to 
issue  coupon  tickets  for  a  round  trip,  which  shall  be  furnished  to 
the  principals  or  head  teachers  of  the  public  schools,  who  shall  sell 
them  to  the  pupils.  The  tickets,  however,  shall  be  good  only  be- 
tween the  hours  of  8  and  g  o'clock  in  the  morning,  12  noon  and  I 
o'clock  in  the  afternoon,  and  ,3  and  4  in  the  afternoon. 


The  Braddock  &  Homestead,  the  Homestead  &  Highlands,  and 
the  Braddock  &  Duiiuesne  electric  roads,  near  Pittsburg,  Pa.,  have 
been  merged  into  the  Monongahela  Street  Railway  Company.  The 
new  company  has  been  operating  for  several  months,  though  the 
new  concern  may  be  said  to  be  as  yet  in  its  formative  stage,  since 
numerous  improvements  and  extensions  are  contemplated.  The 
company  now  operates  17  miles  of  double  track.  The  car  barn  and 
operating  ofl'icc  are  at  Rankin,  Pa.;  the  general  offices  at  512  Smith- 
field  street,  Pittsburg. 


A  new  time  card  has  been  arranged  by  Wm.  Walmsley,  superin- 
tendent of  the  South  Chicago  City  Railway  Company,  giving  the 
time  the  cars  leave  the  terminals  and  pass  transfer  points.  It  is  in 
the  form  of  an  eight-page  folder,  and  is  very  conveniently  arranged 
for  the  patrons  of  the  cars.  Under  the  name  of  each  line  the  hours 
are  printed  in  heavy-faced  type,  and  in  the  space  to  the  right  the 
minutes  are  given  so  that  the  schedule  of  each  car  is  readily  deter- 
mined. On  one  page  is  a  map  showing  all  the  lines  of  the  South 
Chicago  and  the  Hammond.  Whiting  &  F.ast  Chicago  Electric 
Railway  Companies. 


There  has  been  an  unusually  protracted  spell  of  severe  weather  in 
Chicago  during  the  latter  part  of  last  month  and  the  first  of  this, 
which  has  been  very  trying  to  the  street  railway  employes.  In 
order  to  make  the  men  more  comfortable  while  at  work  on  cold 
and  windy  days,  Superintendent  Geo.  O.  Naglc.  of  the  Chicago 
City  Railway  Company,  had  sandwiches  and  coffee  served  to  the 
motormen  and  gripmen.  Bricks  were  also  provided,  which  were 
heated  in  the  car  stoves,  and  placed  so  the  grip  and  motormen  could 
stand  on  them  while  on  duty.  The  train  crews  greatly  appreciated 
these  attentions,  for  they  added  much  to  their  comfort. 


J.  M.  Shank,  president  of  the  Lebanon  (Pa.)  &  Annville  and  the 
Lebanon  &  Myerstown  Street  Railway  Companies,  withdrew  from 
the  management  of  both  companies  on  account  of  the  press  of 
other  business  interests.  S.  P.  Light  was  elected  president  of  both 
companies,  H.  H.  Light,  secretary.  Frank  H.  Reinoshl,  treasurer, 
and  Charles  H.  Smith,  superintendent.    S.  P.  Light  has  long  been 


known  to  street  railway  men  as  secretary  of  the  Pennsylvania 
Street  Railway  Association.  Superintendent  Smith  was  compli- 
mented by  the  directors  for  his  efficient  management.  A  semi-an- 
nual dividend  of  2  per  cent  was  declared. 


The  horse  car  line  in  Niagara  Falls,  Ont.,  has  sent  a  coinniiinica- 
tion  to  the  town  council  asking  that  it  be  allowed  to  change  from 
horse  to  electric  power  on  the  present  line  and  to  build  a  branch 
down  Bender  avenue  to  Mowal  gale  of  Queen  Victoria  Niagara 
Falls  Free  Park,  and  up  Clifton  Hill  to  Center  street.  Here  the 
route  would  change,  and  instead  of  following  Victoria  avenue,  as  at 
present,  it  would  continue  out  Center  street  to  F.llcn  street  and  on 
to  Ferry  street.  A  line  would  also  be  built  out  to  I-nn<ly's  Lane, 
and  the  right  of  way  would  be  asked  to  Victoria  and  Culp  streets. 
making  a  loop  line  to  Falls  View. 


Several  weeks  ago  A.  M.  Hall,  of  Buffalo,  was  appointed  receiver 
of  the  electric  road  built  by  Rochester  and  Buffalo  capital  between 
the  villages  of  Lima  and  Honeoye  Falls,  N.  Y.,  and  since  that  tiinc 
he  has  been  endeavoring  to  wind  up  the  affairs  of  the  concern. 
The  capital  of  the  company  is  $40,000.  It  was  the  company's  inten- 
tion to  supply  the  two  villages  with  electric  light  from  the  powei 
house,  which  was  built  midway  between  the  two  places.  The  en' 
gines  in  the  power  house  proved  defective  and  an  effort  was  made  to 
operate  them  by  gas,  but  this  was  an  utter  failure.  The  receiver 
found  that  to  continue  the  road  would  necessitate  $15,000,  which  has 
not  been  forthcoming.  A  motion  was  recently  made  before  Justice 
Werner,  in  Buffalo,  that  the  injunction  order  be  modified  so  that 
the  unpaid  employes  of  the  company  could  bring  action  against  the 
stockholders  to  recover  what  is  due  them,  as  individual  liabilities 
against  the  defendants.  The  motion  was  opposed  and  decision  was 
reserved.  At  the  same  time  the  attorney  for  the  receiver  made  ap- 
plication for  leave  to  borrow  $12,500,  with  which  to  continue  the 
operation  of  the  road.     Decision  was  also  reserved  on  this  motion. 


The  Creaghead  Engineering  Company,  of  Cincinnati,  have  just 
taken  the  contract  for  all  the  overhead  work  for  the  new  Dayton  & 
Xcnia  Traction  Company's  17  miles  of  track  connecting  these  two 
cities.  Creaghead  flexible  brackets  and  line  material  will  be  fur- 
nished. 


W.  F.  Kelly,  general  superintendent  of  the  Columbus  (O.)  Street 
Railway  Company,  has  just  ordered  a  new  1,200-h.  p.  cross-com- 
pound Wheelock  engine,  direct  connected  to  a  G.  E.  850-k.  w.  gen- 
erator. This  road  is  now  engaged  in  15  miles  of  new  rails.  Lorain 
Steel  Company's  rails  are  used;  they  will  be  cast-welded. 


The  Consolidated  Car  Fender  Company,  of  Providence,  R.  I.,  in 
a  most  unique  announcement  recently  mailed,  states  that  it  has  only 
one  customer  standing  first  in  its  esteem  and  encloses  a  likeness  of 
that  one.  Our  readers  who  have  not  yet  received  this  card  should 
write  for  one,  and  discover  who  the  favored  individual  is. 


The  B.  F.  Sturtevant  Company,  of  Boston,  has  recently  issued 
a  number  of  interesting  circulars  and  pamphlets  relating  to  induced 
draft  for  power  plants.  "Bulletin  G"  illustrates  a  generating  set 
in  which  engine  and  dynamos  are  entirely  enclosed,  which  is  a  de- 
sign very  desirable  for  use  where  machinery  cannot  be  protected 
from  dust.  "Draft  Without  a  Chimney''  tells  why  the  Sturtevant 
Company  abandoned  its  tall  chimney  and  substituted  mechanical 
draft.  A  second  and  larger  edition  of  the  lecture  on  "Mechanical 
Draft,"  delivered  at  Sibley  College.  Cornell  University,  by  Walter 
B.  Snow,  engineer  for  the  Sturtevant  Company,  has  been  published 
by  the  company.  The  company  makes  generators  and  direct-con- 
nected sets  for  all  purposes,  as  well  as  its  well-known  draft  and  ven- 
tilating and  heating  apparatus. 


One  of  the  cars  of  the  Milwaukee,  Racine  &  Kenosha  Electric 
Railway  Company  was  held  up  by  two  highwaymen  at  8  p.  m.  Feb- 
ruary 4  in  Racine.  There  were  no  passengers  when  the  men  board- 
ed the  car  and  when  the  conductor  came  to  the  back  platform  to  at- 
tend to  the  trolley  rope  as  the  car  rounded  a  curve  a  revolver  was 
pushed  in  his  face  and  $23  taken  from  him.  The  car  crews  have 
since  been  armed  for  such  emergencies  in  the  future. 
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Geo.  C.  Ewing,  for  many  years  connected  with  the  electrical  sup- 
ply business  in  Boston,  is  now  representing  Klnier  P.  Morris  in 
New  York  and  vicinity.  Mr.  Ewing  has  just  returned  from  Porto 
Rico  where  he  was  a  member  of  the  engineering  staff  of  General 
"Griffin. 


George  Pratt  has  opened  a  Philadelphia  branch  orticc  for  Elmer 
P.  Morris,  of  New  York. 


The  Globe  Metal  Company,  of  Fullerton,  Pa.,  has  appointed  El- 
mer P.  Morris,  of  New  York,  general  eastern  agent  for  the  well 
known  "Semi-steel"  brake  shoe. 


The  Johnstown  Passenger  Railway  Company  has  ordered  i6  new 
summer  cars,  which  will  be  equipped  with  Johnson  steel  motors. 
This  company  will  build  a  new  car-barn  150  ft.  x  50  ft.  in  the  spring. 
It  will  be  a  modern  building  having  solid  brick  walls  and  covered 
with  a  steel  roof. 


H.  B.  Westcott  was  on  February  I  appointed  general  manager 
of  the  Cortland  (N.  Y.)  &  Homer  Traction  and  Electric  Compa- 
nies. 


The  Cahall  Sales  Department,  of  Pittsburg,  has  foiiiul  it  neces- 
sary, owing  to  the  very  rapid  increase  in  price  of  raw  materials  en- 
tering into  boiler  construction,  to  advance  the  prices  of  all  boilers 
of  its  manufacture  20  per  cent,  to  take  efTect  March  i.  It  has  de- 
layed making  this  advance  as  long  as  possible,  as  it  was  hoped  to 
get  through  the  season  without  any  advance,  but  materials  have 
arisen  so  rapidly  in  price  and  continue  advancing  so  sharply  that 
it  was  obliged  to  take  this  step  in  order  to  come  out  even. 


WRECK  ON   THE  CINCINNATI  &  MIAMI 
VALLEY. 


On  the  night  of  January  12,  an  interurban  car  on  the  Cincin- 
nati &  Miami  Valley  Traction  Company  was  struck  by  a  train  on 
the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Railroad,  at  Dwyer 
Station,  si.\  miles  south  of  Dayton,  O.  The  Big  Four  train  was  the 
New  York  and  Buffalo  Fast  Express  due  in  Dayton  at  11  p.  m. 

The  rear  truck  of  the  electric  car  had  become  derailed  at  the 
crossing  by  reason,  it  is  stated,  of  the  conductor  having  allowed  the 
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FIG.  1. 

derail  to  open  before  both  trucks  were  past  the  switch.  After  sev- 
eral ineffectual  attempts  to  get  the  truck  back  on  the  track,  they 
heard  the  approaching  train  and  started  down  the  track  with  a  lan- 
tern to  give  the  engineer  warning.  They  did  not  get  far  enough 
from  the  crossing  to  stop  the  train  in  time  to  prevent  a  wreck; 
when  stopped  the  last  coach  was  just  over  the  crossing.    The  elec- 


tric car  weighed  20  tons,  and  had  the  engine  struck  one  of  the 
trucks  instead  of  the  center  of  the  car  the  wreck  might  have  been 
disastrous  for  the  train;  as  it  was,  the  pilot  of  the  locomotive  was 
broken  off  and  the  extension  front  caved  in.    The  electric  car  was 


FIG.  2. 

struck   full   in  the  center  and  the  body  thrown  to  one  side  of  the 
track  into  the  position  shown  dotted  in  Fig.  3. 

Fig.  I  is  from  a  photograph  of  the  exterior  and  Fig.  2  from  a 


FIG. 


photograph  of  the  interior  of  the  electric  car  after  the  wreck.  The 
passengers  were  warned  in  time  to  leave  the  car,  and  none  of  them 
was  injured. 

<  ■  > 

CLEVELAND  ROADS  CO-OPERATE. 


The  Cleveland  Electric  Railway  Company  and  the  Cleveland  City 
Railway  Company,  locally  known  as  the  "Big  Consolidated"  and 
the  "Little  Consolidated,"  have  agreed  that  the  tickets  bought  of 
eilhcr  street  railway  company  shall  be  accepted  on  any  car  of  either 
company.  This  led  to  the  reports  that  the  companies  have  been 
consolidated,  but  at  present  there  is  only  a  working  agreement  al- 
though a  combination  may  be  effected  in  the  future.  Transfer  tick- 
ets are  not  interchangeable.  It  has  been  arranged  that  the  power 
for  the  west  side  of  the  city  will  be  supplied  from  the  power  stations 
of  the  Little  Consolidated  and  the  stations  of  the  Big  Consolidated 
will  furnish  current  for  all  the  east  side  lines.  A  number  of  loops 
arc  to  be  constructed  so  that  more  cars  can  be  put  in  service  and  a 
niw  liiu-  is  |i>  he  built  on  Euclid  avenue. 


It  is  quite  probable  that  Fresno,  Cal.,  will  have  a  new  electric 
street  railway  system,  consolidating  the  present  horse  lines  and 
extending  out  so  as  to  give  service  to  the  vineyards. 


General  Manager  J.  B.  McClarj",  of  the  Birmingham  (Ala.)  Rail- 
way &  Electric  Company,  advises  us  that  the  company's  East  Lake 
Pavilion  theater  will  open  on  May  29.  The  season  continues  for  14 
weeks,  closing  September  3,  and  by  arrangement  with  the  Southern 
Amusement  Syndicate,  operating  attractions  for  n  southern  parks, 
a  new  play  will  be  put  on  each  week. 
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PERSONAL. 


ICdw;inl  KIkpiiiIxtk,  secretary  and  Iroasiirc-r  ni  llir  Diiliinnir  Cla.) 
Street  KaiKvay  CuMipany,  and  Miss  Manie  Sinionts,  of  Uuljuqtic, 
were  marrieil  i>n  J.iiui.iry  y. 


Joliii  hiiljili.  Ill  New  Vurk,  rcprcsenllriK  llie  SlerliiiK  Variii^li 
Ciinipany,  of  I'iltsbnrK.  was  in  CliicaRo  for  a  few  days  last  luniilli 
and  wliile  lierc  called  on  the  Kkvikw. 


C.  S.  Bidwell,  formerly  superintendent  of  the  Trurnlndl  ICIectric 
Railroad  Cmnpany.  of  Warren.  O.,  has  been  chosen  superintendent 
of  the   .Miami   Valley   Railway  Company,  of  Piqua. 


D.  Mazenet,  whom  W.  J.  Clark  succeeded  as  general  manager  of 
the  foreign  department  of  the  General  Electric  Company,  is  now 
managing  director  of  the  Mexican  General  Electric  Company. 


W.  S.  WriKlU.  general  manager  of  the  Wheeling  (W.  \'a.)  & 
I'.liu  (inive  Railroad,  was  recently  presented  with  a  jeweled  watch- 
charin  and  cuff-links  as  a  testimonial  from  the  eniployes  of  their 
esteem. 


L.  D,  Nelson,  traveling  salesman  for  the  Sterling  Supply  &  Man- 
ufacturing Company,  of  New  York,  called  on  the  Review  a  few 
days  ago.  He  leports  that  the  business  in  his  line  is  all  that  could 
be  desired. 


F,  P,  Mooney,  for  several  years  superintendent  of  the  Corning  & 
Homer  Traction  and  Corning  &  Homer  Electric  Companies,  of 
Cortland,  N.  Y.,  has  resigned.  His  successor  has  not  been  ap- 
pointed at  this  writing. 


Charles  G.  Burton,  who  has  been  with  the  Central  Electric  Com- 
pany, for  five  years,  is  to  be  associated  with  E.  B.  Kittle,  western 
manager  of  the  Sprague  Electric  Company.  Mr.  Burton  has  been 
engaged  in  the  electrical  field  for  15  years. 


A.  Johnson,  formerly  with  the  Joliet  (111.)  Railway  Company,  has 
gone  to  Quincy,  111.,  to  become  electrician  for  his  old  superintend- 
ent, C.  E.  Rush,  who  was  recently  appointed  superintendent  of  the 
Quincy  Horse  Railway  &  Carrying  Company. 


The  management  of  the  Canton  &  MassilloU  (O.)  Electric  Rail- 
way Company  has  undergone  some  changes.  Second  Vice-Presi- 
dent H.  C.  Fogle  is  now  manager,  with  Lawrence  O'Toole  as  as- 
sistant.   T.  R.  Catlin.  for  some  years  superintendent,  has  resigned. 


Capt.  Frank  S.  De  Ronde,  who  served  during  the  war  with  tho 
Second  New  Jersey  Volunteers,  and  later  was  ill  with  typhoid  fever, 
is  again  fulfilling  his  duties  as  general  manager  of  the  sales  depart- 
ment of  the  Standard  Paint  Company,  and  was  a  caller  on  the  Re- 
viKW  when  in  Chicago  on  business  last  month. 


W.  li.  Brockway,  for  some  years  assistant  secretary  of  the  Toledo, 
Howling  Green  &  Fremont  Railway  Company.  Toledo.  (")..  was  at 
the  last  meeting  of  the  company  promoted,  with  the  title  of  secretary 
and  auditor.  This  is  a  well  deserved  recognition  of  Mr.  Brock- 
way's  services  and  we  extend  our  congratulations.  Mr.  Brockway 
has  been  secretary  of  the  Street  Railway  .\ccountants'  .\ssociation 
since  its  organization. 


■\t  the  nuMiieii>al  election  held  in  Port  .Vrtlnir,  Ont..  in  January. 
W.  P.  C')oke.  chairman  of  the  Town  of  Port  .Arthur  Electric  Rail- 
way il^:  Light,  was  chosen  electric  railway  and  light  commission- 
er for  a  term  of  three  years.  Mr.  Cooke  defeated  the  successful 
candidate  for  mayor,  who  w-as  also  a  candidate  for  commissioner, 
by  .an  overwhelming  majority. 


William  J,  Fransioli.  general  manager  of  the  Manhattan  Elevated 
Railway  Company,  of  New  York,  resigned  on  January  17  to  take 
an  executive  position  with  the  .American  .Air  Power  Company,  in 
which  Richard  Croker  and  Joseph  Leitcr  are  heavily  interested. 
Mr.  Fransioli  has  been  with  the  Manhattan  road  for  18  years,  and 


was  appointed   manager   in   December,    i8g6.     Alfred   Skill,   lately 
chosen  vice-president,  will  succeed  as  manager. 


January  jo,  the  annual  meeting  of  Ihc  Provident  Society  of  the 
London  (Eng.)  United  Tramways  Company's  employes  was  made 
the  occasion  of  presenting  an  illuminated  address  to  J.  Clifton  Rob- 
inson upon  the  celebration  of  his  silver  wedding.  Mrs.  Robinson 
was  presented  with  a  diamond  brooch.  The  address  was  in  behalf 
of  the  officers  and  employes  of  the  following  companies,  of  which 
Mr.  Robinson  is  managing  director:  London  United  Tramways 
Company,  the  Middlcsborough,  Stockton  &  Thornby  Electric 
Tramways,  Bristol  Electric  Tramways,  the  Reading  Tramways,  the 
Corris  Railway. 

<  •  » 

ELECTIONS. 


The  St.  Charles  Street  Railroad  Company,  of  New  Orleans,  chose 
directors  who  will  elect  Albert  G.  Phelps  president  to  succeed  Aldcn 

.McLellan. 


.Murray  .A.  Verncr  succeeds  B.  F.  Miles  as  president  of  the  Ma- 
honing Valley  Railway,  Youngstown,  O.  B.  F.  Miles,  the  old 
president,  is  still  a  director. 


Spencer  C.  Gilbert  and  W.  L.  Gorgas  have  been  chosen  president 
and  secretary,  respectively,  of  the  Harrisburg  &  Mechanicsburg 
(Pa.)   Electric  Railway  Company. 


F.  M.  Stearns  has  been  chosen  president  of  the  Cleveland  &  Cha- 
grin Falls  Electric  Railroad,  succeeding  V,  A.  Taylor,  who  has  dis- 
posed of  his  holdings  in  the  company. 


The  Chester  (Pa.)  Traction  Company  has  chosen  C.  M.  Clark 
president  and  C.  Ford  Stevens  secretary.  George  B.  Lindsay, 
formerly  president,  is  a  member  of  the  board. 


The  Laconia  (N.  H.)  Street  Railway  has  chosen  new  officers  as 
follows:  President,  A.  L.  Pierce;  treasurer,  C.  T.  Foster;  clerk  of 
corporation.  Edmund  Little;  superintendent,  L.  S.  Pierce. 


Sharon  (Pa.)  street  railway  stockholders  have  chosen  the  follow- 
ing officers:  President.  E.  .A.  Wheeler;  vice-president.  Simon  Per- 
kins; secretary.  John  H.  Dynes,  Cleveland;  treasurer.  Charles  Hall. 


.At  a  meeting  of  the  directors  of  a  company  proposing  to  build 
an  electric  road  from  Indianapolis  to  Logansport.  Ind..  officers  were 
chosen  as  follows:  President,  George  W.  Mariott;  vice-president, 
M.  .A.  Jordan.  Logansport;  secretary.  J.  L.  Light. 


The  Tuscarawas  Railroad,  connecting  New  Philadelphia  and 
Uhrichsville.  O..  has  been  purchased  by  Cleveland  parties,  and 
David  King,  president  and  general  manager  of  the  Tuscarawas  Elec- 
tric Company,  will  succeed  Mrs.  Dr.  Fletcher  Douthitt  as  superin- 
tendent. 


The  stockholders  of  the  Zanesville  (O.)  Electric  Railway  Com- 
pany, reorganized,  chose  a  new  board  of  directors  which  organized 
by  electing  oflicers  as  follows:  Thomas  T.  Robinson,  president: 
John  M.  Graham,  vice-president;  W.  B.  Cosgrave.  treasurer: 
Charles  W.  Foote.  secretary  and  general  manager. 


The  stockholders  of  the  Bethel  &  Rochester  (Vt.>  Electric  Rail- 
way have  organized,  and  will  place  orders  for  material  for  u5e  as 
soon  as  the  ground  opens  for  spring  work.  The  officers  are  E.  H. 
Edgcrton.  Rochester,  corporation  clerk;  R.  H.  Tupper.  Rochester, 
treasurer.    J.  R.  Tupper  was  authorized  to  place  contracts. 


S.  P.  Light  has  been  chosen  to  succeed  J.  M.  Shenk  as  president 
and  general  manager  of  the  Lebanon  (Pa.)  &  .Annville  and  Leba- 
ni>n  &  Mycrstown  Street  Railways.  Mr.  Light  has  for  several  years 
been  vice-president  of  these  companies,  and  he  is  well  known  also 
through  his  connection  with  the  Pennsylvania  Street  Railway  .Asso- 
ri.ition.  of  which  he  is  secretary,  and  whose  success  is  largely  due  to 
hi?  efforts. 
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FOREIGN  FACTS. 


The  proposed  tramway  line  from  Raiganj  lo  Laliirc,  in  llio  Din- 
ajpur  district,  has  been  surveyed. 


The  Wrexham  Tramways  Company  is  planning  to  lengthen  its 
lines  from  Wrexham  to  Johnstown  and  adopt  the  trolley  system. 


Last  month  the  Prince's  Park  route  of  the  Liverpool  Tramways 
was  opened  for  traffic  and  a  dozen  new  American  cars  put  in  service. 


The  corporation  of  Southampton  has  agreed  to  adopt  the  over- 
head system  for  the  tramways  and  build  double  track  wherever  pos- 
sible. 


The  town  council  of  Paisley  proposes  to  acquire  the  tramways  in 
that  city,  extend  them  and  make  connections  with  the  street  rail- 
way system  of  Glasgow. 


The  route  for  a  proposed  electric  interurban  between  Blackpool 
and  Morccambe  has  been  surveyed.  This  will  tap  a  rich  agricultural 
country  in  North  Lancashire. 


The  town  council  of  Reigate  has  purchased  a  site  for  a  power 
station  and  has  applied  for  a  permit  to  construct  an  electric  tram- 
way between  the  city  and  Redhill  Junction. 


The  American  engineers,  Messrs.  Cook  and  Childs,  of  J.  G. 
White  &  Co.,  of  New  York,  have  taken  charge  of  the  work  of  build- 
ing the  tramway  system  of  Perth,  Western  Australia. 


A  40-year  concession  has  been  granted  the  Helois  Company,  of 
Ehrenfeld,  Cologne,  Germany,  to  construct  a  system  of  trolley  tram- 
ways in  Spezzia,  Pcrtusola  and  San  Bartolomeo,  Italy. 


The  contract  for  constructing  an  electric  railway  between  Pekin 
and  Matschiapu  to  be  in  operation  this  spring,  has  been  secured  by 
the  agents  of  Siemens  &  Halske  Company,  of  Berlin. 


A  company  in  Milan,  Italy,  is  planning  to  build  an  electric  line 
between  Palsana-Sopra  and  Revello,  a  distance  of  10  miles.  A 
tramway  is  also  projected  between  Biella  and  Graglia. 


A  public  adjudication  of  tenders  will  take  place  next  month  for 
the  construction  and  working  of  new  tramways.  Particulars  may 
be  obtained  from  the  Prefecture  de  Vienne,  Poitiers,  France. 


The  George  street  electric  tramway,  in  Sydney,  Australia,  is  now 
in  operation,  and  it  is  anticipated  that  at  an  early  date  the  work  of 
altering  all  the  steam  tramways  for  electric  traction  will  begin. 


At  Brussels  the  Compagnie  Generale  des  Tramways  Electricques 
has  been  organized  with  a  capital  of  $2,000,000  to  acquire  the  Ma- 
drid Eastern  Tramways  and  the  street  railways  of  Barcelona  and 
Soria. 


The  United  States  consul  at  Moscow  states  that  the  town  cor- 
poration of  Riga,  Russia,  has  obtained  from  the  Minister  of  the  In- 
terior the  permission  to  negotiate  a  loan  of  $800,000  to  construct  a 
street  railway  system  in  that  city. 


The  District  Board,  Patna,  proposes  a  tramway  line  from  Bak- 
liarpur  to  Behar.  The  estimates  and  plans  have  been  submitted  to 
the  Government  of  India  for  sanction.  The  undertaking  is  in  the 
hands  of  Messrs.  Martin  &  Co.,  Calcutta. 


The  Great  Northern  &  Strand  Railway  Company  proposes  to 
equip  the  two  tunnels  from  Wood  Green  station  to  King's  Cross 
station,  and  from  the  latter  station  to  the  Strand,  for  electric  trac- 
tion.   The  capital  authorized  is  $12,000,000. 


It  is  reported  that  the  branch  line  of  the  Canadian  Pacific  Railway 
from  Aylmer  to  Hull  has  been  purchased  by  the  Hull  Electric  Rail- 
way Company  for  $100,000.     The  line  is  7H  miles  long,  and  has 


been  leased  to  the  latter  company  for  the  past  two  years,  at  a  rental 
of  $5,000  per  annum. 


The  route  for  the  circular  railway  at  the  Paris  Exhibition  has  now 
been  decided  on.  It  will  be  a  single  line  railway,  running  in  a  com- 
plete circle,  the  train  starting  from  the  left-hand  side  of  the  Espla- 
nade des  Invalides,  and  returning  thereto,  after  a  course  of  two 
miles.     The  traction  will  be  by  electric  power. 


A  group  of  capitalists  of  Antwerp  propose  to  provide  a  complete 
system  of  electric  tramways.  The  syndicate  has  arranged  with  all 
the  existing  tramway  companies  to  apply  for  one  general  conces- 
sion for  the  whole  of  the  lines.  The  same  group  is  applying  for  a 
concession  for  a  new  line  from  the  docks  to  the  Gare  du  Sud,  Ant- 
werp. 


The  tramway  system  of  Kingston,  Jamaica,  will  be  supplied  with 
current  from  a  waterfall  about  20  miles  distant  from  the  city.  Sat- 
isfactory progress  is  being  made  with  the  work.  The  enterprise,  in- 
volving an  expenditure  of  about  $1,000,000,  is  backed  by  Canadian 
capitalists. 


Motor  omnibuses  are  to  be  introduced  into  Brussels.  The  route 
chosen  is  the  difficult  road  from  the  Bourse  to  Ixelles  by  the  Mon- 
tague de  la  Cour,  which  entails  so  much  suffering  on  horses.  The 
Tramway  Company  is  making  experiments  with  the  new  vehicles 
in  the  Bois  de  la  Cambre,  and  the  results  obtained  are  apparently 
quite  satisfactory. 


Manchester  proposes  providing  workshops  for  making  its  own 
cars,  instead  of  buying  the  cars  in  Germany,  America  or  elsewhere. 
The  committee,  however,  intends  to  buy  the  first  supply  of  tram- 
cars,  after  which  it  proposes  to  build  its  own  cars  and  do  its  own 
repairs,  as  there  would  not  be  time  to  build  the  first  supply,  for  they 
had  to  be  ready  by  the  27th  April,  1901. 


Consul  Erdman  writes  from  Breslau,  January  9,  1899:  I  wish  to 
inform  our  manufacturers  of  and  dealers  in  street  car  rails,  electric 
motors,  wire  and  electric  supplies  that  the  street  car  company,  of 
this  city,  which  has  been  using  horsepower,  has  been  granted  the 
privilege  by  the  city  authorities  to  employ  electric  motive  power  at 
the  expiration  of  its  present  charter,  which  will  be  in  1902. 


The  electric  tramways  of  Dundee,  Scotland,  are  to  be  operated 
by  the  city,  and  in  order  to  supply  the  current  for  traction  purposes 
and  the  increased  demand  for  lighting  the  power  station  is  to  be 
enlarged.  About  $75,000  is  to  be  spent  in  improvements.  The  in- 
tention is  to  order  four  boilers  38  ft.  by  8  ft.,  one  economizer  of  400 
tubes,  two  engines  of  450  h.  p.  each,  and  one  engine  and  dynamo  of 
700  h.  p. 


The  Blackpool  &  Fleetwood  Tramway  Company  possesses  a  val- 
uable property,  as  is  indicated  by  the  report  at  the  end  of  its  first 
six  months'  operation.  A  dividend  of  eight  per  cent  is  to  be  paid  for 
the  half  year,  and  a  considerable  sum  is  carried  forward.  An  issue 
of  $150,000  additional  capital  stock  was  sanctioned  to  purchase  roll- 
ing stock,  the  present  equipment  being  entirely  inadequate  to  han- 
dle the  summer  traffic. 


Egypt  is  awakening  to  the  advantages  of  the  trolley,  and  the 
■  patronage  to  the  lines  already  constructed  in  Cairo  is  on  the  in- 
crease, as  is  evident  from  an  order  for  14  additional  trolley  car 
equipments  placed  with  the  Westinghouse  Electric  &  Manufacturing 
Company.  It  is  now  proposed  to  connect  Alexandria  and  Cairo 
by  an  electric  interurban,  but  this  proposition  is  not  likely  to  be 
fulfilled,  as  the  cities  are  75  or  80  miles  apart. 


Work  will  soon  begin  on  a  trolley  line  connecting  Heidelberg 
Germany,  with  Nusslock,  a  small  place  eight  miles  south  of  the 
city,  and  an  efifort  will  also  be  made  to  extend  the  litie  farther  to 
Wieslock.  Current  will  be  supplied  from  Heidelberg  and  Wieslock, 
and  the  villages  between  these  two  cities  will  be  lighted  from  the 
trolley  current.     A  freight  car  will  be  attached  to  each  train  to 
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A.  H.  ENGLUND, 


10  SOUTH  TENTH  STREET, 


RHIL/\DELF»HI/\,     RA. 


Electric  Railway  Material    and    Supplies  of  Bvery  Description. 


We  are  exclusive  Territorial  Representatives  of  the  following  leading  Manufacturers  of  Railway  Materials: 


K.  I).  Niillall  Co.,  .Ml.-^rlieiiy,  P;i. 

(Ic.ii's,  Pinions,  H(\iriii(?s,  Triilk'ys,  Klc. 

Vail  Waffoiier  it  Williams  Hardware  Co.,  Cleveland,  ( ). 

Drop  Forifi'd  C()pi)i'r  L'nnimutiilor  Sri,'iiu'nts. 

J.  M.  .\tkii]soii  &  Co.,  Chicaffo,  111. 

Flexible  Horse  Shoe  K;iil  Iion<ls. 

Anicricaii  Electric  Heatiiiff  Corporation,  Boston,  Mass. 

Klectric  Car  Heaters  of  Every  Design. 

American  Kail  Joint  &  Manfg.  Co.,  Cleveland.   O. 

"Bollless"  American  Rail  Joints. 


The  International  Rejfister  Co.,  Chicaffo,  III. 

Sinifle  anil  Double  Fare  Re(fi».terH. 

Partridtfc  Carbon  Co.,  Sandusky,  <>. 

Self-Lubricating'  Motor  anrl  flenerator  Carbf^nH, 

W.  T.  C.  Macallen  Co.,  BoHton,  Ma»». 

Stand,ir<I  Overheat)  Insulation. 
Bradford  Itelting  Co,.  Cincinnati.  f>. 

"  Monarch  "  Insutatint'  P.'iint. 

Sterlinj^  Varnish  Co.,  Pittsbnrn,  Pa. 

Slerlinif  Extra  lnnu\at\nn  Varnish. 

Special  Agents:  Amkkican  Ki.kctkicm.  Wokks,  Providence,  R.  I. 


We  Garry  a  Large  Stock  Gonstantly  on  Hand 


Se^nd    for  CZatalogue-s. 


carry  baskets,  produce,  etc.    The  rate  of  fare  will  be 
mile. 


1-3  cents  per 


The  mileage  of  electric  railways  is  increasing  more  rapidly  in 
Germany  than  any  other  European  country,  as  shown  by  the  sta- 
tistics for  the  past  year.  There  are  now  in  all  1,260  miles  of  track, 
with  5,318  cars  in  operation,  which  require  powder  station  machinery 
of  38,451  k.  vv.  capacity.  The  trolley  system  is  in  general  use,  al- 
though there  are  two  short  lines  of  conduit  in  Berlin  and  Dresden, 
and  mi.Ked  systems,  combining  the  trolley  and  storage  battery,  in 
Hanover,  Berlin,  Hagen  and  Dresden. 


The  sub-committee,  of  the  Dewsbury  town  council,  reported  that 
it  had  considered  various  schemes  for  electric  tramways,  and  unan- 
imously recommended  as  the  best  a  route  commencing  at  the  bor- 
ough boundary  in  Iluddersfield  Road,  near  to  the  Ravensthorpe 
Station  of  the  Lancashire  and  Yorkshire  Railway,  thence  passing 
along  Huddersfield  Road,  Webster  Hill,  Old  VVestgate,  Wellington 
Road,  Halifa.x  Road,  and  Birkdale  Road,  to  the  western  end  of 
Green  Lane.     The  estimated  cost  was  $98,9(X). 


Special  report  prepared  by  the  railway,  tramways  and  electric 
lighting  committee,  of  Dudley,  recommended  that  it  be  an  execu- 
tive committee  for  carrying  out  the  necessary  work  of  constructing 
and  equipping  the  generating  station,  and  lor  the  supply  of  energy; 
and  further,  that  application  be  forthwith  made  to  the  local  govern- 
ment board  for  sanction  by  the  council  of  a  loan  of  $37,500  on  ac- 
count of  the  expenses  to  be  incurred  in  the  construction  of  the  gen- 
erating station  and  work  connected  therewith. 


The  corporation  of  Glasgow  has  accepted  the  recommendation  of 
the  tramway  committee  to  adopt  the  trolley  system  for  all  the  street 
railways  of  the  city.  The  electric  conduit  was  discussed  at  some 
length,  but  it  was  decided  that  climatic  influences  were  not  suited 
to  its  successful  operation,  and  the  fact  that  a  number  of  the  routes 
crossed  bridges   presented   serious   obstacles  to  the   conduit   con- 


struction.   It  is  intended  to  have  all  the  tramways  operated  by  elec- 
tricity before  the  municipal  exposition  in  1901. 


Another  Alpine  electric  railway  is  in  contemplation,  which  will 
start  at  Landeck  and  extend  through  the  Vintschgau  valley,  by 
Reschenscheideck,  Meran,  Trafoi  and  Bormio,  to  Milan,  Italy.  It 
will  be  known  as  the  Vintschgau  Railway,  and  will  be  a  competitoi 
to  the  famous  St.  Gothard  Railway.  A  tunnel  8,000  yds.  in  length 
will  have  to  be  cut  through  the  mountains.  Water  powers  are  so 
abundant  through  this  region  that  electric  operation  will  be  the 
most  economic.  This  line  will  be  the  shortest  route  from  Germany 
to  Italv. 


OBITUARY. 


Milan  C.  Bullock,  president  of  the  M.  C.  Bullock  Manufacturing 
Company,  whose  death  occurred  in  Chicago  January  12.  has  long 
been  known  as  one  of  the  leading  manufacturers  of  mining  machin- 
ery and  engines  for  electrical  installations.  Mr.  Bullock  was  a 
native  of  New  York  state,  and  was  61  years  old  at  the  time  of  his 
death.  He  was  an  experienced  machinist  and  came  to  Chicago  in 
1875  and  started  his  factory.  He  was  also  one  of  the  pioneers  in 
the  electric  lighting  industry  in  Chicago. 


It  is  announced  that  there  is  a  good  prospect  for  building  an  elec- 
tric road  from  Port  Huron.  Mich.,  to  Lexington,  and  ultimately  to 
Bay  City.  E.  L.  Brennan,  of  Toledo,  and  Charles  Montague  and 
Fred  S.  Wheat,  of  Cairo,  are  interested. 


The  Omaha  (Neb.)  Street  Railway  Company  in  1898  had  the 
largest  year's  business  in  its  history;  this  was  due  to  the  immense 
exposition  traffic.  Numerous  improvements  have  been  made  during 
the  year;  a  1.200-h.  p.  unit  and  the  necessary  boilers  were  added  to 
the  power  house  and  a  new  stack  built;  a  new  car  house  124  by  380  ft. 
was  built:  40  open  and  20  closed  cars  were  added  to  the  equipment. 
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W'c  have  inquirj-  for  address  of  companies  having  ID  or  12  sec- 
ond-hand open  cars  for  sale.  Letter  addressed  to  Editor  Street 
Railway  Review  will  be  handed  party. 


The  Chase  Construction  Company,  general  contractor,  making 
a  specialty  of  electric  railways  and  stations,  has  removed  from  11 13 
to  1321  Majestic  building,  Detroit,  Mich. 


Hackett,  Carhart  &  Co.,  of  422  Broadway,  New  York,  who  are 
very  extensive  clothing  manufacturers,  are  making  a  specialty  of 
uniforms  for  street  railway  employes,  and  invite  correspondence. 


Bion  J.  Arnold,  consulting  electrical  engineer,  of  Chicago,  made 
a  personal  exhibit  of  mechanical  and  electrical  designs  at  the  Trans- 
Mississippi  Exposition,  which  was  awarded  a  gold  medal  and  di- 
ploma. 


The  Loschen-Maconibcr-White  Company,  of  Chicago,  which 
niakcs  a  specialty  of  wire,  wire  rope  and  cordage,  and  contracts  for 
!i;ine.  quarry  and  railroad  supplies.  ha"s  sent  a  handsome  desk  calen- 
dar to  its  friends  and  customers. 


Stone  &  Webster,  of  Boston,  have  placed  an  order  with  Wen- 
dell &  McDufifie,  of  New  York,  the  New  York  and  New  England 
agents  of  the  American  Rail  Joint  Company,  for  boltless  joints  suffi- 
cient for  several  miles  of  track. 


The  United  States  circuit  court  of  appeals  for  Massachusetts  has 
held,  in  the  case  of  the  Thomson-Houston  Company  against  the 
.•\thol  &  Orange  Street  Railway  Company,  that  the  Walker  motor  is 
not  an  infringement  of  the  patent  held  by  E.  W.  Rice.  Jr. 


"The  Westinghouse  Standard  Engine"  is  the  title  of  a  60-page 
pamphlet  published  by  the  Westinghouse  Machine  Company  de- 
scriptive of  its  "Standard"  engine  which  has  been  on  the  market  for 
18  years.     It  is  a  very  handsome  piece  of  work  typographically. 


E.  G.  Long,  vice-president  of  the  Pcckham  Truck  Company, 
sailed  for  Europe  on  February  3.  where  he  will  thoroughly  inspect 
the  street  railways.  The  Peckham  Company  has  a  very  large  foreign 
trade,  and  Mr.  Long  is  manager  of  the  foreign  sales  department. 


We  have  had  numerous  requests  for  the  address  of  Paul  and 
Henry  Hirsch,  formerly  doing  business  as  '"bankers"  and  street  rail- 
way bond  brokers,  with  offices  in  Chicago  and  on  Wall  street.  Any 
of  our  readers  who  can  furnish  the  information  will  confer  a  favor 
in  so  doing. 


The  West  End  Traction  Company,  of  Pittsburg,  has  added  15  new- 
cars  made  by  the  Laclede  Car  Company,  of  St.  Louis;  they  are 
mounted  on  Lord  Baltimore  trucks  and  equipped  with  Westing- 
house No.  58  B  iTiotors.  Ten  cars  for  summer  use  have  also  been 
ordered  from  the  Laclede  Company. 


.'\rthur  W.  Field.  53  State  street.  Boston,  who  is  sole  New  Eng- 
land agent  for  the  Peckham  Truck  Company,  the  American  Car 
Company,  Rugglcs'  rotary  snow  plows  and  Price's  friction  brakes, 
and  also  sales  agent  for  a  line  of  standard  street  railway  supplies, 
has  recently  sent  to  the  trade  an  attractive  calendar. 


The  Falk  Manufacturing  Company  advises  us  that  it  will  imme- 
diately appeal  the  patent  case,  which  was  decided  against  it  in  Jan- 
uary, to  the  United  States  court  of  appeals,  and  will  also  bring  suits 
against  the  infringers  of  other  patents  owned  by  the  company.  The 
Falk  Company  feels  assured  of  its  ultimate  success  in  this  litigation. 


"Modern  Engineering  Practice"  is  the  title  of  a  circular  issued  by 
tile  Famous  Filter  Company,  of  St.  Louis,  Mo.,  which  is  a  practical 


up-to-date  treatise  on  reliable,  perfect  and  economical  lubrication. 
These  three  adjectives  describe  the  three  important  objects  to  keep 
in  view  in  successful  engineering.     The  pamphlet  will  be  sent  free 

I'.,  any  address. 


William  E.  Cooke,  who  represents  the  London  syndicate  con- 
trolling the  tramways  of  Perth,  Western  Australia,  is  now  in  Perth 
cc^nverting  the  system  to  an  electric  one.  Mr.  Cooke  states  that 
Perth  is  an  excellent  street  railway  city  because  of  the  rough  topog- 
raphy anil  large  area  of  the  city,  the  hot  climate  and  the  poor  roads. 


J.  A,  Fay  &  Co.,  of  Cincinnati,  O.,  have  just  sent  us  a  large  illus- 
trated poster,  printed  in  two  colors,  which  shows  over  100  of  the 
company's  new  woodworking  machines.  The  company's  line  of  ma- 
chines includes  everything  for  working  wood  and  the  poster  is  most 
convenient  for  reference.  They  will  be  sent  free  on  application; 
mention  the   Rkview. 


The  Columbia  Incandescent  Lamp  Company,  of  St.  Louis,  at  its 
annual  election  chose  officers  as  follows:  W.  O.  Garrison,  president; 
A.  C.  Garrison,  vice-president  and  treasurer;  George  P.  Rex,  acting 
secretary.  A.  C.  Garrison  will  have  the  general  management  of  the 
business,  and  Mr.  Rex,  formerly  representing  the  company  in  Chi- 
cago, W'ill  now  be  in  St.  Louis. 


The  Simplex  Electrical  Company,  Sidney  and  Franklin  streets, 
Cambridgeport,  Mass.,  which  is  sole  manufacturer  under  the  pat- 
ents of  the  American  Electric  Heating  Corporation,  has  sent  out 
through  its  heating  department  a  pamphlet  entitled  "Electric  Heat- 
ing." wdiich  will  prove  a  revelation  to  those  who  have  not  followed 
the  subject  closely.  The  Chicago  office  of  the  company  is  1173  Mo- 
nadnock  building. 


The  Hazard  Manufacturing  Company,  of  Wilkesbarre,  Pa.,  has 
its  copper  wire  plant  in  running  order  and  reports  that  the  business 
in  this  line  is  very  gratifying.  The  reputation  made  by  this  com- 
pany in  its  bare  steel  wire  and  cables  makes  it  easy  to  place  its 
copper  products.  Insulating  machinery  is  now  being  installed  and 
the  company  will  be  ready  to  fill  orders  for  paper,  rubber  and  fiber 
insulated  wire  about   March  1. 


The  Ajax  Metal  Company,  Philadelphia,  states  that  it  has  had  its 
trolley  wheels  tested  in  competitive  trials,  and  that  they  have  shown 
lunger  life  and  much  more  satisfactory  service  than  those  of  the 
other  makers.  The  company  recently  secured  an  order  for  20,000 
wheels,  at  a  better  figure  than  was  offered  by  competing  makers, 
and  the  order  was  given  because  it  was  thought  that  the  Ajax  wheels 
had  showed  75  per  cent  better  results. 


The  Jeffrey  Manufacturing  Company,  of  Columbus,  O..  which 
has  recently  taken  up  the  manufacture  of  standard  elevator  buckets 
and  spiral  conveyors,  reports  a  very  flattering  trade.  Its  facilities 
are  such  as  enables  it  to  supply  high  grade  material  at  prices  which 
secure  for  it  a  large  trade  for  this  class  of  machinery.  Any  one  re- 
(juiring  material  in  this  line  will  do  well  to  secure  The  Jeffrey  Com- 
pany's latest  catalog  and  prices,  which  will  be  cheerfully  sent  upon 
application. 


The  "Calendar  of  Masterpieces"  for  i8gg,  with  the  story  of  the 
pictures  by  Prof.  H.  Ward  Rhodes,  of  the  Museum  of  Fine  Arts, 
Washington  University,  is  one  of  the  most  pleasing  things  the  new 
year  has  brought.  The  six  photogravures  are  reproduced  from  the 
celebrated  paintings  "Neighbors,"  "Adagio,"  "Phoebe,"  "The 
Dancing  Lesson,"  "Marianna,"  and  "Consolation  in  Sorrow."  The 
calendar  was  sent  to  the  friends  and  patrons  of  the  J.  G.  Brill  Com- 
pany, and  it  represents  one  of  the  highest  types  of  fine  art  in  ad- 
v.itising. 
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The  American  Vitrified  Coiuliiil  Company,  of  New  York,  of 
wliicli  C.  J.  l'"iel(l  is  general  manager,  has  been  awarded  ihe  contract 
(or  the  entire  electrical  conduit  system  of  the  city  of  Baltimore,  in- 
volving several  million  feet  of  the  company's  vitrified  tile  multiple 
duct  condiiils.  The  nuiltiple  conduits  have  from  two  to  lO  duels. 
The  contract  was  awarded  January  25,  by  the  Ixjard  of  awards  of  the 
city,  upon  the  reconiinendalion  of  the  chief  engineer  of  the  electrical 
commission,  Charles  IC.  l'hel]is,  Jr.,  who  carefully  considered  all  the 
bids  made. 


11.  A.  i.)orner  has  been  ajipointed  sales  agent  for  the  A.  &  M. 
(^Allen  &  Morrison)  brake  shoe  in  the  states  from  Indiana  to  Maine. 
The  A.  &  M.  brake  shoe  was  developed,  after  a  scries  of  experiments 
extending  over  several  years,  by  Messrs.  Morrison  and  Allen,  super- 
intendent and  master  mechanic,  respectively,  of  the  South  Side  Ele- 
vated, Chicago,  who  were  seeking  a  brake  shoe  that  would  prove 
perfectly  satisfactory  on  their  road.  When  placed  on  the  market  it 
proved  a  decided  success  by  reason  of  its  high  frictional  and  slow 
wearing  (|UaIities. 


The  New  Process  Raw  Hide  Company,  of  Syracuse,  N.  Y.,  lost 
its  entire  factory  and  stock  by  fire  on  December  19,  and  immedi- 
ately made  every  eflfort  to  get  a  new  plant  in  operation  by  Febru- 
ary I.  When  the  fire  occurred  the  factory  was  running  overtime 
on  orders,  its  raw-hide  pinions  being  in  great  demand.  The  new 
works  are  located  at  305-309  North  State  street,  Syracuse,  the  busi- 
ness office  remaining  at  348  West  Washington  street.  We  con- 
gratulate the  company  upon  the  fact  of  being  again  in  shape  to  sup- 
ply its  products  to  the  trade. 


A.  O.  Schoonmakcr,  importer  of  India  mica,  158  Vvilliam  street, 
New  York,  and  1563  Monadnock  building,  Chicago,  reports  that 
business  in  the  mica  line  is  exceedingly  good.  Mica  is  an  absolute 
necessity  to  the  electric  trade  and  the  furnishing  of  mica  commu- 
tator segments  is  a  business  in  itself.  Mr.  Schoonmakcr  carries 
stamped  solid  sheet  mica  segments  for  all  the  standard  types  of  mo- 
tors, and  mica  rings,  in  stock,  and  will  cut  and  build  up  any  pattern 
desired.  Samples  and  quotations  will  be  furnished  by  him  or  by 
his  agents:  Reger  &  Atwater,  San  Francisco;  Hayes  &  Arthur. 
Cleveland;  Central  Union  Brass  Company,  St.  Louis. 


The  Metropolitan  Street  Railway  Company,  of  Toronto,  is  build- 
ing a  long  line  to  Lake  Sinicoe,  and  has  placed  a  large  order  for 
Westinghouse  apparatus.  In  the  new  power  station  at  Bond  Lake 
will  be  placed  two  three-phase  400-h.  p.  alternating-direct  current 
generators,  vvitti  transformers  for  raising  the  voltage  to  16,500. 
Transformers  and  rotary  converters  will  be  installed  in  sub-stations 
about  14  miles  from  the  power  house.  The  car  equipment  provides 
^■r  freight  and  passengers,  the  motors  on  the  passenger  cars  being 
50  h.  p.  each.  A  45-ton  Baldwin-W^estinghouse  electric  locomotive 
will  provide  motive  power  for  the  freight  traffic. 


The  Cleveland  &  Eastern  Railroad  Company  is  now  in  the  mar- 
ket for  power  station  machinery  audi,  car  equipment.  For  the 
power  station  a  6oo-h.  p.  engine,  boilers  of  6oo-h.  p.  capacity,  con- 
densers, heaters,  pumps  and  a  steel  self-supporting  stack  will  soon 
be  purchased.  The  new  cars,  for  which  bids  are  asked,  are  to  be 
equipped  with  air  brakes  and  four  50-h.  p.  tnotors  to  give  a  speed 
of  45  miles  an  hour.  The  road,  extending  from  Cleveland  to  Chad- 
ron  and  Burton.  36  miles,  will  be  in  operation  by  May  or  June. 
Extensions  will  ultimately  be  made  to  Andovcr,  70  miles,  and  later 
to  Meadville,  Pa.,  too  miles.  W.  C.  Jones,  710  New  England 
Building,  Cleveland,  is  the  engineer  of  the  company. 


The  Frank  Ridloii  Company,  of  Boston,  announces,  under  date 
of  February  i,  1898,  that  Charles  N.  Wood  has  become  a  stock- 
holder in  the  company  and  been  elected  a  director  and  vice-presi- 
dent. The  New  England  agencies  Mr.  Wood  has  controlled  for  so 
many  years,  viz..  the  R.  D.  Nuttall  Company,  the  International 
Register  Company,  the  Van  Wagoner  &  Williams  Hardware  Com- 
pany, the  Bradford  Belting  Company,  the  Monarch  Stove  &  Man- 
ufacturing Company,  the  .\merican  Electric  Heating  Corporation. 
Wilson.  Thomson  &  Co.  The  Ridlon  Company  will  establish  under 
Mr.  Wood's  management  a  strictly  street  railway  supply  house. 
Mr.  Wood  will  for  the  present  continue  at  31  State  street,  but  the 
business  is  soon  to  be  consolidated  in  one  office. 
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■Louis  Duncan  and  M.  K.  Eyre,  consulting  engineers,  under  date 
of  February  i,  announce  that  they  have  formed  a  partnership  under 
the  style  of  Duncan  &  Eyre,  with  offices  at  1514-15  Empire  building, 
71  Broadway,  New  York. 


NEWS   NOTES. 


The  Bates  ^lachine  Company,  oi  Jolict,  111.,  is  a  very  extensive 
manufacturer  of  general  machinery  and  heavy  wire  machinery;  Cor- 
liss tngines  and  feed-water  heaters  are  among  its  specialties.  In  the 
field  ol  wire  machinery  this  company  claims  to  be  the  pioneer,  and 
it  has  built  up  its  trade  by  trying  to  anticipate  the  demands  of  the 
times,  and  being  at  all  times  prepared  to  furnish  the  most  durable, 
nii.ist  economical  and  most  perfect  machinery  that  is  on  the  market. 
It  is  prepared  to  furnish  a  complete  outfit  of  all  that  is  necessary  for 
a  wire  mill  and  give  the  best  oi  everything.  The  company  has  re- 
cently issued  a  new  catalog  illustrating  its  specialties.  The  Cookson 
feed-water  heater  made  by  this  company  was  illustrated  and  de- 
scribed in  the  Revilw  for  October,  1898,  page  770. 


The  New  York  Switch  &  Crossing  Company  has  made  extensive 
additions  to  its  Hobokcn  works  during  the  past  year  and  is  able  to 
turn  out  its  special  work  with  greater  rapidity  than  ever.  A  large 
number  of  new  special  tools  have  been  installed.  The  company  re- 
ports an  excellent  business  in  both  street  and  steam  railway  fields. 
Much  special  work  has  been  supplied  to  the  Union  Railway  Com- 
pany, of  New  York;  the  Brooklyn  Heights  Railroad  Company,  of 
Brooklyn;  the  Hartford  Street  Railway,  of  Hartford,  Conn.;  the 
Consolidated  Traction  Company  and  North  Hudson  County  Rail- 
way, of  Jersey  City  and  Hoboken;  the  J.  P.  McDonald  Company, 
and  the  United  States  Government  railways  in  the  Brooklyn  Navy- 
Yard  and  at  Indian  Head.  Considerable  special  work,  mostly  for 
T  rail,  has  been  exported  also. 


The  P.  &  B.  electrical  compound,  of  the  Standard  Paint  Com- 
pany, continues  to  be  recognized  as  a  standard  article,  and  is  speci- 
fied by  electricians  of  electric  railway  and  light  companies 
both  in  the  United  States  and  abroad.  TJie  business  done  by  the 
Standard  Paint  Company  in  this  and  in  its  armature  and  field  coil 
varnishes  during  1898  was  in  excess  of  any  previous  year,  in  spite 
of  the  up-set  conditions  due  to  the  Spanish  war  and  other  causes. 
The  company's  branch  factory  at  Hamburg,  Germany,  has  been 
busy  ever  since  it  was  opened  early  in  1898;  its  product  includes 
P.  &  B.  preservative  and  roof  paints;  P.  &  B.  building,  sheathing 
and  insulating  papers  and  rubcroid  roofing.  The  orders  for  tlie 
co'mpany's  insulating  tape  have  been  very  heavy  for  several  months 
past,  both  for  domestic  and  foreign  consumption. 


Willard  A.  Smith,  of  Chicago,  who  was  chief  of  the  transporta- 
tion department  of  the  Columbian  Exposition  in  1893.  has  been  ap- 
pointed director  of  the  department  of  civil  engineering  and  trans- 
portation by  the  commissioner-general  for  the  United  States  to  the 
Paris  Exposition  of  1900.  Mr.  Smith  wishes  to  enter  into  corre- 
spondence with  intending  exhibitors  at  the  earliest  possible  date, 
and  such  should  address  him  care  of  the  Chicago  offices  of  the 
commissioner,  Auditorium  building.  The  limitations  of  space  are 
such  that  only  exhibits  of  the  most  desirable  character  can  be  pro- 
vided for.  This  department  covers  (as  at  the  World's  Columbian 
Exhibition  of  1893)  railways,  vessels  and  vehicles,  and  everything 
relating  to  the  subject  of  transportation  and  civil  engineering.  It 
is  hoped  that  the  well-known  pre-eminence  of  the  United  States  in 
this  department,  among  the  nations  of  the  world,  will  be  so  well 
illustrated  at  Paris  that  it  will  be  a  just  subject  of  patriotic  pride. 
From  a  purely  commercial  point  of  view  its  influence  on  the 
world's  markets  can  hardlv  be  overestimated. 


Edward  Wilhelmj,  conductor  of  a  North  Chicago  electric  car, 
while  his  car  was  waiting  at  a  railroad  crossing,  saw  a  6-year  old 
child  fall  in  front  of  the  approaching  train,  then  20  ft.  distant;  he 
promptly  seized  the  child  and  jumped  upon  the  pilot  of  the  engine. 
When  the  train  was  stopped  both  were  found  to  be  uninjured. 


Negotiations  are  pending  between  the  projectors  and  Westing- 
house,  Church,  Kerr  &  Co.,  for  the  building  of  an  electric  road  from 
Lansing  to  Ann  .Vrbor,  Mich.  C.  E.  Mapes  and  Dr.  R.  J.  Shanks, 
of  Lansing;  Thomas  Barkett,  of  Dexter,  and  others  are  interested. 
O.  A.  Stranahan,  of  Chicago,  is  the  company's  financial  agent. 


AKRON,  O.— The  Akron,  Bedford  cS:  Cleveland  Electric  Rail- 
way has  secured  the  right  of  way  for  the  proposed  eight-mile 
branch  from  a  point  above  Cuyahoga  Fails  to  Hudson.  This  work 
is  to  be  completed  by  May  I.    J.  F.  Sloat,  superintendent. 


.VLTOX,  ILL. — Articles  of  incorporation  have  been  filed  with 
the  secretary  of  state  by  the  Alton  &  East  Alton  Railway  &  Power 
Company,  with  a  capital  of  $100,000,  to  construct  new  lines  for  the 
Alton  Railway  &  Illuminating  Company.  The  incorporators  are: 
t.'  S.  Stowell,G.  M.  Ryrie  and  Henry  S.  Baker.  J.  F.  Porter,  presi- 
dent. 


ANN  ARBOR,  MICH.— Westinghouse,  Church,  Kerr  & 
Company  have  the  contract  for  building  and  equipping  the  Lansing 
&  Ann  Arbor  Electric  Railway.  The  road  will  run  from  Lan- 
sing to  Mason,  thence  to  Dexter,  and  from  Dexter  to  Ann  Arbor. 
C.  E.  Mapes  and  Dr.  R.  J.  Shanks,  of  Lansing,  may  be  addressed. 


ATLANTA,  GA.— The  Atlanta  Consolidated  Street  Railway  has 
petitioned  for  the  right  of  way  to  build  an  extension  along  the  east 
side  of  the  East  Point  road  to  Oakland  City. 


ATLANTIC  CITY,  N.  J.— The  Atlantic  City  Trolley  Company 
which  proposes  to  build  an  electric  railroad  from  South  Carolina 
avenue  to  the  Inlet  has  declined  the  franchise  offered  by  the  city 
because  of  too  many  requirements  for  street  improvements. 


BALTIMORE,  MD.— The  Baltimore  Consolidated  Railway 
Company  has  completed  a  survey  along  the  Frederick  turnpike 
from  Elliott  City  to  St.  John's  college,  a  distance  of  about  six 
miles,  for  a  proposed  single  track  extension. 


BELFAST.  ME. — James  Mitchell,  a  railroad  contractor  and 
promoter  of  Bangor,  Me.,  is  to  build  a  five-mile  electric  railroad 
this  spring  between  this  city  and  Northport. 


BLOOMINGTON,  ILL.— The  Bloomington  &  Normal  Rail- 
way Company,  incorporated  in  June,  1898,  will  build  three  miles  of 
extension,  that  will  require  the  building  of  two  iron  bridges  with 
stone  abutments.  Eight  open  and  16  closed  motor  cars  and  three 
trailer  cars  will  also  be  wanted.  A.  E.  De  Mange,  president  and 
purchasing  agent. 


BRADFORD,  PA.- .\t  the  annual  meeting  of  the  Bradford 
Street  Railway  Company  held  on  January  9,  the  directors  author- 
ized the  purchase  of  225  trolley  poles,  13,000  ties  and  10  miles  of 
steel  rails,  to  be  used  in  extending  the  Congress  street  branch  to 
Lews  Run.  Work  will  be  begun  as  soon  as  the  frost  is  out  of  tlje 
ground. 


BRIDGETON,  N.  J.— The  Bridgeton  &  Melville  Traction  Com- 
pany; operating  18  miles  of  railroad,  is  preparing  to  build  an  ex- 
tension from  Fairton  to  Ce'darville  in  the  spring.  C.  H.  Kiihn, 
president. 


CHAGRIN  FALLS,  O.— J.  R.  Curtis,  of  Cleveland,  O.,  has 
been  awarded  the  contract  for  track  laying  on  the  Chagrin  Falls  & 
Eastern  Electric  Railway.  Jay  E,  Latimer  has  the  contract  for 
overhead  work.  The  proposed  route  is  from  South  Newbury  to 
Garretville,  via  Burton.  Troy  and  Hiram,  a  distance  of  26  miles.  R. 
S.   Hubbard,  president.  Cleveland,  O. 


CHICAGO,  ILL. — The  limit  of  time  for  the  completion  of  the 
Northwestern  Elevated  Railroad  has  been  extended  by  the  city 
council  from  January  to  December  31,  1899. 


CINCINNATI,  O.— The  Hamilton  &  Eaton  Electric  Railway 
Company  has  applied  to  the  county  commissioners  for  a  right  of 
way  through  about  12  miles  of  the  turnpike  roads  in  this  county. 


COLUMBUS,  O.— The  Westerville  &  Worthington  Street  Rail- 
way Company  has  secured  the  right  ol  way  between  Delaware  and 
Flint,  a  distance  of  about  15  miles.  It  is  proposed  to  complete  the 
road  by  July  i,  1900. 


^tiM.S^Sti'^SV^cW* 


14V 


WINDSOR  &   KENFIELD  PUIilJSHINQ  CO. 

TELEPHONE,    MARHISON    7S4. 

Published  on  the  isth  of  each  month. 


SUBSCRIPTION, 

Foreign  Subscription, 


THREE  DOLLARS. 

Four  Dollars  American  Money. 


At/iirtss  uU  CommuincittioHs  mid  liemittauces  to  Windsor  & Kenfii'hi  Puldishifig i 't>., 
Afofion  lUtilding,  Chicago. 


H.  H.  WINDSOR, 

Editor. 


F.  S.  KENFIELD, 

Buainess  Manager. 


CORRESPONDENCE. 

We  cordially  invite  correspomlcncc  on  all  subjects  of  interest  to  those  cngaKed 
In  any  branch  o(  street  railway  work,  and  will  gratefully  appreciate  any  marked 
copies  of  papers  or  news  items  our  street  railway  friends  may  send  us,  pertaining 
either  to  con)panics  or  officers. 


DOES   THE    MANAGER   WANT   ANYTHING? 

II  you  contemplate  the  purchase  of  any  supplies  or  material,  we  can  save  you 
much  time  and  trouble.  Drop  a  line  to  The  Review,  stating  what  you  are  in  the 
Miarket  for,  and  you  will  promptly  receive  bids  and   estimates  from  all  the  best 

ealers  in  that  line.    We  make  no  charge  for   publishing  such   notices  in  our 

luUctin  of  Advance  News,  which  is  sent  to  all  manufacturers. 

This  paper  is  a  member  ol  the  Chicago  Trade  Press  Association. 
Entered  at  the  Host  Office  at  Chicago  as  Second  Class  Matter. 


VOL,  9. 


MARCH  15,  1899. 


NO.  3. 


The  Toronto,  Ontario,  city  council  is  considering  the  passage  of 
a  bill  delegating  to  the  city  engineer  power  to  determine  what  "is 
a  comfortable  load"  and  that  no  car  shall  be  operated  which  is  "not 
approved  by  the  engineer."  The  engineer  is  also  to  arrange  such  a 
time  table  "as  he  considers  proper." 

If  these  powers  are  conferred,  and  the  city  engineer  is  not  the 
"whole  thing,"  he  will  be  sufficiently  near  to  it  for  all  practical  pur- 
poses. 


The  action  of  the  supreme  court  of  New  York  in  allowing  the 
Brooklyn  Heights  Railroad  Company  an  allowance  of  $500  against 
the  plaintilT  in  an  unsuccessful  damage  suit  is  greatly  to  be  com- 
mended and  if  the  practice  is  followed  in  similar  cases  it  cannot  fail 
to  greatly  decrease  this  class  of  litigation.  The  greater  number  of 
personal  injury  suits  against  street  railways  are  brought  at  the  in- 
stance of  unscrupulous  attorneys  who  know  that  their  clients  have 
no  case,  but  trust  to  arousing  the  prejudices  or  sympathies  of  juries 
or  frightening  the  company  into  a  settlement. 


The  representative  of  West  Toronto,  Ont.,  in  the  legislature  pro- 
poses to  introduce,  or  has  already  done  so,  a  bill  providing  that  pas- 
sengers who  are  unable  to  secure  seats  in  the  street  cars  shall  pay 
only  half-fare.  It  i";  not  proposed  to  limit  the  number  of  persons 
who  may  ride  on  a  car,  and  the  street  railway  coinpanics  will  not  be 
permitted  to  run  by  persons  w-ho  wish  to  take  a  car,  or  to  exclude 
them  because  the  car  is  crowded.  The  author  of  the  bill  says:  "Be- 
cause a  car  happens  to  be  crowded  is  no  reason  why  a  passenger 
should  be  excluded  from  it,  as  the  passenger  would  be  perhaps  seri- 
ously inconvenienced  if  he  waited  for  a  car  which  contained  room 
for  him  to  sit  down," 


This  is  certainly  a  one-sided  arrangement  as  the  only  effect  of  it 
would  be  to  reduce  the  receipts  of  the  company.  We  all  know  that 
people  on  this  side  of  the  Atlantic  will  not  accept  the  European 
plan  of  rigidly  limiting  the  capacity  of  public  conveyances,  because 
they  are  not  willing  to  wait  for  one  with  plenty  of  room.  This 
bring  true  why  shotil'l  the  impatient  man  get  transportation  at  one- 
half  the  rate  paid  by  one  with  more  time  to  spend  in  waiting? 


It  is  a  solon  of  the  Nutmeg  State,  evidently  from  the  rural  dis- 
tricts, who  has  conceived  and  is  now  trying  to  secure  the  passage 
of  a  bill  for  more  light  in  darkest  Connecticut.  He  proposes  to 
solve  the  problem  by  an  act  which  shall  make  it  incumbent  on  all 
interurban  lines  to  burn  loo-c.  p.  incandescents  every  400  feet,  or 
a  l,200-c.  p.  arc  light  every  1,000  feet  along  the  highways  on  which 
are  laid  electric  railway  tracks. 

When  one  takes  into  consideration  the  hour  at  which  most-  of  the 
dwellers  along  these  country  lines  retire,  there  would  seem  about  as 
much  need  for  such  lights  in  the  daytime  as  at  night. 


The  ministers  of  Baltimore  are  trying  to  preach  vestibules  into 
the  street  cars  of  that  city.  This  effort  on  their  part  to  save  the 
bodies  as  well  as  the  souls  of  men  is  probably  put  forth  in  a  spirit  of 
kindness,  although  there  does  not  seem  any  call  for  the  extravagant 
and  unbecoming  language  some  of  them  used  from  their  pulpits. 
But  it  would  not  seem  to  us  that,  with  any  attempt  whatever  on  the 
part  of  the  men  to  dress  for  outdoor  work,  that  there  is  any  need 
lor  vestibules  in  that  latitude.  There  were  undoubtedly  several  days 
during  the  extremely  unusual  weather  of  early  February,  when  any 
outdoor  labor  was  unpleasant,  and  even  attended  with  more  or  less 
suffering;  but  for  the  few  such  days  once  in  10  or  15  years,  there  are 
inoiths  when  the  absence  of  the  vestibule  would  conduce  to  health. 

Chicago  can  claim  to  have  been  about  as  cold  during  the  trans- 
continental storm  as  any  of  the  large  cities  cast  of  the  Mississippi, 
and  it  was  here  accompanied  by  an  intensely  high  wind.  One  day 
.Tt  an  hour  when  the  thermometer  was  22°  below  zero,  a  stranger 
in  the  C'ty — not  a  street  railway  man  either — had  occasion  to  use  a 
cable  car.  As  he  came  from  a  portion  of  the  country  where  cold  is 
unknown,  his  heart  went  out  tn  the  figure  bundled  up  in  a  fur  coat 
and  gloves  on  the  grip  car,  and  expressed  his  sympathy.  A  hearty 
laugh  was  the  response,  and  the  gripman  remarked  he  was  the 
warmest  man  on  the  train,  as  he  not  only  was  accustomed  to  being 
out  every  day,  but  dressed  for  it.  The  investigation  was  continued 
to  three  other  cable  trains,  with  the  same  result.  Not  one  had  a 
frosted  ear  or  hand:  but  had  taken  the  precaution  to  dress  properly. 
It  is  a  well  known  fact  in  the  employment  division  of  each  of  the 
large  roads  in  Chicago,  that  inen  who  have  occupied  responsible 
positions  in  stores,  at  good  salaries,  beg  for  a  position  on  the  front 
platform  as  an  alinost  certain  road  to  recovered  health.  The  writer 
has  personally  known  cases  where  the  pale-faced  applicant  had  in 
less  than  a  year  brought  his  weight  up  to  180  lbs.  and  his  strength 
and  appetite  in  proportion.  Hence  the  good  brothers  of  Baltimore 
who,  probably  in  good  faith,  have  tackled  a  text  not  taught  in  their 
seminary,  would  do  well  to  investigate  a  little  on  their  own  account 
before  plunging  into  the  sensational  utterances  they  have  voiced.  In 
inost  cities  the  health  of  the  men  is  anything  but  improved  by  closed 
vestibules. 


When  the  plan  of  a  subway  in  Boston  for  the  use  of  street  cars 
was  first  proposed  the  street  railway  officials  advanced  the  argu- 
ment that  while  a  subway  would  greatly  relieve  the  streets  in  the 
congested  business  area,  the  diversion  of  the  street  cars  from  the 
streets  to  the  subway  would  surely  result  in  the  lowering  of  rents 
and  the  depreciation  of  real  estate  on  the  streets  formerly  used  by 
the  street  railways.  The  merchants  and  property  owners  along  the 
streets  in  question  expected  that  they  would  become  pleasure  thor- 
oughfares, and  looked  upon  the  arguments  of  the  street  railways  as 
being  prompted  merely  by  self-interest. 

The  subway  was  built  and  the  tracks  of  the  West  End  Company 
in  Tremont  street  removed.  The  unexpected  result  (unexpected  by 
the  merchants  interested)  was  that  the  streets  thus  relieved  of  rail- 
way traffic  were  eagerly  seized  upon  for  all  sorts  of  hea\-y  teaming 
and  they  are  now  monopolized  by  trucks.  Further,  many  of  the 
people  who  formerly  walked  through  Tremont  street,  now  take  cars 
through  the  subway  and  prefer  to  do  their  shopping  at  points  more 
convenient  to  the  subway  stations.    The  loss  to  the  retail  stores  on 
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Tremont  street  has  been  so  serious  tliat  those  firms  have  petitioned 
the  legislative  committee  on  street  railways,  and  the  committee  has 
undertaken  an  inquiry.  President  Gaston,  of  the  Boston  Elevated, 
states  that  the  company  is  willing  to  go  to  the  expense  of  replacing 
its  tracks  in  Tremont  street  in  order  to  accommodate  the  merchants 
there. 

The  dissatisfaction  caused  by  the  subway  so  cflfectually  relieving 
the  congested  streets  of  possible  purchasers,  has  resulted  in  the  plan 
of  Mayor  Quincy  for  another  subway,  to  connect  the  Boston  &  Al- 
bany and  the  Northern  stations,  being  received  with  remonstrances 
instead  of  the  approval  which  greeted  the  plan  for  the  present  sub- 
way. 

While  not  writing  in  any  spirit  of  "I  told  you  so,"  we  cannot  for- 
bear allusion  to  the  fact  that  it  forcibly  illustrates  the  difference  in 
the  value  of  the  views  of  the  city  oflicials  though  perfectly  honest 
in  their  belief,  and  those  of  the  street  railway  ofiicials.  The  former 
were  based  on  theories  which  seemed  good  and  sound;  those  of  the 
railway  men  on  fundamental  principles  arrived  at  as  a  result  of 
years  of  careful  study  and  observation  of  the  transportation  busi- 
ness. One  diagnosis  was  that  of  the  layman:  the  other  that  of  the 
practitioner.  The  whole  matter  illustrates  what  would  be  the  rule 
under  a  management  by  a  municipality,  and  that  the  competent 
street  railway  manager  docs  better  for  the  individual  than  he  with 
his  pet  plans  would  do  for  himself. 


There  are  now  pending  in  the  legislature  of  Illinois  eight,  and 
possibly  more,  bills,  any  one  of  which,  if  it  became  a  law,  would 
greatly  decrease  the  incomes  of  railroad  and  telegraph  companies 
doing  business  in  this  state.  These  corporations  being  engaged  in 
business  which  public  policy  will  not  permit  to  be  suspended  they 
must  reduce  expenses  or  operate  at  a  loss  when  their  incomes  are 
cut  down.  Operation  at  a  loss  has  but  one  end,  a  receivership  and 
the  eventful  wiping-out  of  a  portion  or  all  of  the  capital  stock;  inas- 
much as  the  management  of  a  corporation  represents  the  stock- 
holders it  will  not  run  the  business  at  a  loss  until  all  other  remedies 
have  failed.  When  the  expenses  must  be  reduced,  and  the  various 
items  going  to  make  up  the  total  are  examined,  it  is  soon  discov- 
ered that  the  largest  single  item,  and  the  only  flexible  one,  is  labor. 
On  railroads  the  operating  expenses  are  probably  about  60  per  cent 
of  the  gross  receipts,  and  labor  constitutes  from  40  per  cent  to  60 
per  cent  of  the  total  operating  expenses;  that  is,  from  25  to  35  per 
cent  of  the  gross  earnings  goes  to  pay  for  labor.  Therefore,  when 
earnings  are  reduced  say  5  per  cent  through  hostile  legislation,  the 
immediate  result  is  that  the  employes  will  suffer  a  reduction  in  their 
wages  of  from  15  10  20  per  cent. 

These  facts  are,  of  course,  known  and  appreciated  by  every  one 
connected  with  the  management  of  railways,  but  are  often  over- 
looked by  others.  This  inevitable  efTect  of  hostile  legislation  has 
resulted  in  the  organization  of  the  "Railway  and  Telegraph  Em- 
ployes' Political  League  of  Illinois."  Next  year  it  is  proposed  to 
have  a  national  organization  on  the  same  lines.  The  objects  of  this 
organization  is  the  protection  of  the  interests  of  its  members  by  po- 
litical but  non-partisan  action. 

On  February  24,  a  mass  meeting  of  railway  and  telegraph  men  in 
Chicago  was  addressed  by  Chaunccy  M.  Depew,  who  in  the  course 
of  an  eloquent  address  pointed  out  the  reasons  for  forming  such  a 
league  and  the  power  which  it  could  exert.  The  steam  railroad  em- 
ployes of  the  United  States  number  about  800,000,  and  acting  in 
concert  have  the  balance  of  political  power  in  their  own  hands.  The 
total  vote  for  president  of  the  United  States  in  1896  was  only 
1.^.500,000. 

The  street  railways  of  Connecticut  employ  about  five  men  per 
mile  of  track,  and  if  the  same  proportion  holds  everywhere  the 
street  railway  employes  of  the  United  States  number  86,000,  a  great 
political  force.  At  the  present  time  most  of  the  organizations  of 
street  railway  employes  other  than  the  benevolent  and  social  asso- 
ciations are  for  the  purpose  of  fighting  the  employers,  and  their 
management  is  in  the  hands  of  professional  agitators  who  mislead 
the  men  they  should  advise,  and  try  to  blind  them  to  that  old,  old 
truth  of  political  economy — the  identity  of  interest  of  labor  and  cap- 
ital. Instead  of  attacking  the  cause  of  the  disease,  reduction  of  the 
earnings  of  corporations,  they  seek  to  treat  the  symptom,  reduction 
of  wages  of  employes.  The  symptom  they  seek  to  cure  by  means  of 
a  strike,  which  exhausts  both  the  men  and  the  company,  and  leaves 
the  latter  less  able  to  grant  the  demands  upon  it  than  before. 


We  commend  to  our  readers  the  consideration  of  the  objects  of 
this  political  league  and  also  its  methods.  The  leading  men  in  it 
have  learned  in  the  rchool  of  experience  that  labor  cannot  btUor  it- 
self by  strikes,  and  to  guard  against  this  association  being  made  the 
tool  of  professional  agitators  such  as  have  controlled  other  organ- 
izations of  railroad  men  and  led  them  to  their  ruin,  its  constitution 
provides  that  all  officers  and  directors  shall  be  what  the  name  of  the 
league  implies— railroad  employes,  and  not  ex-employes. 


One  of  the  most  important  matters  which  affect  intcrurban  roads, 
and  some  of  them  to  a  very  serious  extent,  is  that  of  carrying 
freight.  The  question  is  already  a  live  issue  in  some  states  and  will 
have  to  be  met  and  decided  in  all  states  within  the  next  five  years. 

Ihe  steam  road.-;,  naturally,  are  on  the  defensive,  as  they  look 
ahea'I  a  little  way  and  see  hundreds  of  trolley  interurbans  competing 
for  the  business  they  now-  monopolize.  While  they  cannot  alto- 
gether be  blamed  for  assuming  the  antagonistic  attitude  they  now 
occupy,  we  believe  and  have  repeatedly  expressed  our  belief  that 
they  are  making  a  mistake.  Transportation  begets  freight  and  cre- 
ates business,  and  while  in  some  cases  the  intcrurban  will  seek  to 
divide  the  existing  business  between  the  two  given  points,  at  other 
places  it  will  give  more  than  it  takes.  The  steam  roads  must  soon 
awake  to  the  fact  that  they  cannot  long  bar  the  progress  of  country 
electrics,  either  by  injunction  where  they  seek  to  cross  the  steam 
tracks,  or  in  the  courts  on  the  question  of  right  to  carry  freight  as 
well  as  passengers.  There  is  no  good  reason  why  an  electric  road 
occupying  streets  and  highways  should  any  more  be  debarred  from 
hauling  freight  over  its  rails  than  a  company  organized  to  do  a  gen- 
eral teaming  business,  which  hauls  the  same  identical  merchandise 
over  the  same  route  in  wagons  whose  wheels  rest  directly  on  the 
pavement  or  ground. 

*  *        * 

The  movement  of  cars  drawn  by  steam  locomotives  over  streets  is 
obviously  an  entirely  different  proposition,  for  to  operate  with  any 
degree  of  economy  the  latter  must  handle  many  cars  in  a  single 
train.  The  electric  system  permits  of  economical  operation  with  a 
very  few  cars  in  a  train,  or  even  only  one  or  two.  These  electric 
trains  being  short  do  not  obstruct  cross  streets  in  passing,  and  can 
be  brouglU  to  a  standstill  promptly.  The  chief  objection  to  the  oc- 
cupation of  a  .street  or  highway  by  a  steam  railroad  has  always  been 
the  danger  to  anitnal-drawn  vehicles  on  account  of  the  noise  and 
escaping  smoke  and  steam.  The  extermination  of  the  steam  dummy 
for  street  car  work  is  a  striking  proof  of  this.  In  many  cities  oper- 
ating street  railway  companies  are  allowed  to  use  any  practical  mo- 
tive power  except  such  as  is  propelled  directly  by  steam. 

The  movement  of  farm  products  and  other  merchandise  upon  our 
intcrurban  roads  wdl  very  soon  be  as  great  a  convenience  and  neces- 
sity to  the  district  served  as  is  the  transportation  of  passengers. 

*  *        * 

The  steam  roads  lay  great  stress,  and  not  without  some  reason, 
upon  the  condition  that  they  are  obliged  to  buy  a  right  of  way  upon 
which  to  build  and  operate,  where  the  electric  railway  is  given  free 
lease  for  a  term  of  years.  But  there  are  two  sides  to  this.  In  the 
first  place  the  steam  road  requires  as  a  prime  condition  the  ability  to 
move  its  trains  very  rapidly.  Just  imagine  for  a  moment  a  steam 
trunk  line  between  Chicago  and  New  York  laid  all  the  way  upon 
streets  and  highways.  Where  would  be  our  Empire  State  expresses 
and  fast  freight  lines,  and  how  many  through  passengers  or  tons 
of  freight  would  it  move?  The  steam  road  train  can  only  stop  at 
intervals  of  several  miles,  while  its  fast  expresses  frequently  make 
but  four  or  five  stops  in  as  many  hundred  miles,  and  these  partly  for 
fuel  and  water.  The  electrics,  on  the  other  hand,  adapt  their  opera- 
tion to  the  convenience  of  everyone,  and  stop  at  every  block  if  de- 
sired. 

In  the  second  place,  the  right  of  way,  while  paid  for  and  owned  by 
the  steam  road  has  frequently  been  partly  or  wholly  paid  for  by  the 
people.  The  Government  has  made  liberal  land  grants,  and  proper- 
ly, to  encourage  and  assist  the  enterprise.  As  the  country  grew 
older,  towns  and  counties  voted  a  cash  bonus  and  "bonded  the 
town"  to  help  on  the  good  work.  Even  where  a  second  and  com- 
petitive steam  road  desired  to  invade  an  attractive  territory,  the 
people  had  frequently  to  bond  themselves  a  second  time  in  order  to 
get  relief  by  competition  from  rates  which  were  excessive  because  a 
monopoly  prevaile.1. 
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In  llic  country  electric  line  the  citizens  of  the  towns  thus  con- 
iu(  U(l  and  served  receive  a  much  more  frequent  service,  with  stops 
.11  aliiHist  any  point  and  lower  fares  than  steam  roads.  The  intcr- 
nrbaii  line  in  no  way  lessens  the  original  use  and  purpose  of  the 
liigliway,  and  nial(>:s  of  it  a  convenience  never  before  possible. 

There  can  be  but  one  result  in  (be  end,  and  that  perinittinK  trolley 
mads  lo  carry  all  kinds  of  freight.  It  may  be  found  best  lo  move 
certain  classes  of  frei^lil  :il  nielli,  bnl  Ibi-,  only  i[i  cities  of  consider- 
able si/e. 


VIADUCT  AT  CLEVELAND    DAMAGED  BY 
FLOOD. 


The  VVill.-.nii  avenue  viaduct  over  the  Kingsbury  Run  valley, 
Cleveland,  was  partially  destroyed  by  a  washout,  January  1.3,  and 
from  the  half-tone  illustration  a  good  idea  can  be  obtained  of  the 
cNknl  and  character  of  the  damage.  The  viaduct  was  built  on  the 
lop  of  an  old  embankment,  40  ft.  high  and  70  ft.  wide  at  the  crest, 
which  was  made  in  1872  to  extend  Willson  avenue  across  the  valley. 
The  viaduct  was  constructed  by  the  New  York,  Chicago  &  St.  Louis 
Railroad  Company  in  accordance  with  an  agreement  made  with  the 
city  for  the  privilege  of  building  tracks  across  this  and  other  streets. 
This  agroenient  was  luaile  in  ,\pril,  i88j,  but  it  was  not  until  1895 
that  il  was  enforced.     The  cily  buih  the  .-ipiinLach  at  the  mirlh  end 


Through  the  embankment  there  was  a  culvert  9  ft.  in  diameter  and 
200  ft.  long  to  carry  the  stream,  which  with  its  tributaries  drains  a 
valley  several  miles  in  length.  The  embankment  consists  almost 
entirely  of  sand,  and  the  foundation  of  the  piers  upon  which  the 
slruelure  rested  were  not  carried  to  any  considerable  depth  into  the 
embankment.  A  heavy  rainfall  increased  the  flow  of  water  through 
the  run,  and  this  together  with  the  breaking  of  an  8-in.  water  pipe 
in  the  end)anknient  caused  it  to  give  way,  and  the  four  pedestals  of 
the  60-ft.  span  to  sink,  but  the  adjacent  spans  held  up  the  structure 
for  10  hours  afterwards;  then  it  gradually  settled  and  broke  apart, 
leaving  a  gap  of  180  ft.,  as  shown  in  the  cut.  James  T.  Pardee, 
bridge  engineer,  of  Cleveland,  informs  us  that  the  city  has  let  a  con- 
tract for  a  temporary  wooden  trestle  leading  around  the  broken  por- 
tion of  the  viaduct,  to  accommodate  street  cars  and  other  trafiie  un- 
lit I  be  ■itniciiin-  is  permanently  repaired  by  the  railroad  comi)any. 


CONSOLIDATION  AT  LEBANON,   PA. 


The  Lebanon  &  Annvillc  and  the  Lebanon  &  Mycrstown  Street 
Railway  Companies  have  been  consolidated  and  plans  are  on  foot 
for  the  improvement  and  extension  of  the  combined  lines.  John 
A.  Rigg,  |)resident  of  the  Uniled  Traction  Company,  of  Reading,  is 
associated  with  the  new  company,  and  is  represented  in  the  board 
nf  directors  by  his  son.  Dr.  Walter  A.  Rigg.    The  Annvillc  line  will 


Wn^LSON  AVENUIC  VIADUCT,  LLEVELAXD. 


and  the  railroad  company  built  the  south  approach  and  the  bridge. 

The  metal  portion  of  the  bridge  was  562;^  ft.  long,  and  carried  a 
4S-ft.  roadway  and  two  754-ft.  sidewalks.  Its  approaches  were  earth 
embankments  230  ft.  and  34s  ft.  long  respectively.  A  cross  section 
of  the  valley  with  a  profile  of  the  bridge  is  given.  The  street  railway 
crossing  the  bridge  was  the  Willson  avenue  line,  operated  by  the 


be  extended  westward  to  Palmyra  and  the  Myerstown  line  eastward 
to  Womclsdorf,  connecting  there  with  the  Reading  &  Womelsdorf 
system.  This  will  form  a  continuous  interurban  electric  railway  37 
miles  in  length.  A  new  power  station  will  be  constructed  in  the 
spring.  The  officers  of  the  new  company  are:  S.  P.  Light,  presi- 
dent; H.  H.  Light,  secretary,  and  F.  H.  Reinoehl,  treasurer. 


£MBANKM£.NT 
GENERAL  DIMENSIONS  OF  VIADUCT. 


Cleveland  Electric  Railway  Company.  It  is  a  cross-town  line  con- 
necting with  both  the  Big  Consolidated  and  the  Little  Consolidated 
systems,  and  transfers  from  both  companies  are  accepted  on  the 
Willson  avenue  line. 


It  is  reported  that  on  the  night  of  Februarj-  17.  current  from  the 
trolley  line  of  the  Cleveland.  Berea,  Elyria  &  Oberlin  Railway  was 
utilized  in  breaking  open  the  vaults  of  the  Oberlin  Bank  Company, 
at  Oberlin,  O. 


152 


Legal  Victory  for  the  Aurora  &  Geneva  Railway 


The    Illinois    Supreme    Court    Holds    that    an    Interurban    Electric     Railway     may    Leave    the    Highway    and 

Condemn  a  Right  of  Way  through  Private  Property  when  it  is  "Expedient"  or  "Reasonably 

Convenient  to  Do  So "     The  Conclusion  of  a  Hard  Fought  Contest. 


Probably  no  case  recently  passed  upon  by  the  courts  is  of  deeper 
interest  to  those  connected  with  interurban  electric  railways,  than  is 
that  of  the  Aurora  &  Geneva  Railway  Company  against  Jennie  D. 
Harvey  and  others  upon  which  the  supreme  court  of  Illinois  passed 
last  month.  The  opinion  was  filed  on  February  17,  1899,  and  we 
give  it  in  full;  it  contains  a  detailed  statement  of  the  facts  and  cir- 
cumstances and  a  full  history  of  the  previous  litigation.  The  affida- 
vits quoted  will  be  clear  after  an  examination  of  the  diagram  of  the 
routes  in  controversy.     The  court  said: 

This  is  an  appeal  from  the  decision  of  the  circuit  court  of  Kane 
County  in  a  proceeding  under  the  act  in  regard  to  horse  and  dummy 
railroads  of  this  state,  instituted  by  appellant,  (the  Aurora  &  Geneva 
Railway  Company)  against  appellees,  Jennie  D.  Harvey,  et  al.,  to 
condemn  the  real  estate  described  in  its  petition.  The  parties  inter- 
ested in  this  appeal  have  been  before  this  court  at  a  former  term, 
(see  Harvey  v.  Aurora  &  Geneva  Railway  Company,  174  111.  295), 
and  as  two  of  the  disputed  questions  now  presented  grow  out  of  the 
construction  and  effect  to  be  given  to  our  opinion  rendered  in  that 
case,  it  will  be  proper  to  briefly  restate  the  facts  and  proceedings 
then  before  us: 

"The  Aurora  &  Geneva  Railway  Company,  appellant,  was  organ- 
ized under  the  general  incorporation  law  of  the  state,  entitled  'An 
act  concerning  corporations,'  approved  April  18,  1872.  In  the  appli- 
cation to  become  incorporated  the  purposes  for  which  the  corpora- 
tion was  organized  are  stated  as  follows:  'The  object  for  which  it  is 
formed  is  to  build,  construct,  maintain  and  operate  street  railways, 
horse  and  dummy  railroads  and  tramways  in  the  county  of  Kane,  in 
the  state  of  Illinois,  to  be  operated  by  electricity  or  by  any  other 
motive  power  excepting  steam,  for  the  purpose  of  carrying  passen- 
gers, express  matter,  mail  and  baggage;  also  for  the  purpose  of 
generating  and  supplying  others  with  electricity,  in  any  form,  for 
power,  heat,  light  and  for  any  other  purpose.' 

"The  certificate  of  organization  bears  date  July  29,  1896,  and  the 
purpose  of  the  corporation  was  to  construct  a  street  railroad  from 
Aurora  to  Geneva,  the  county  seat  of  Kane  county.  Soon  after  the 
organization  of  the  company,  it  constructed  an  electric  street  rail- 
way over  certain  public  streets  in  Aurora  and  along  the  public  high- 
way from  Aurora  to  Batavia,  which  was  about  two-thirds  of  the  dis- 
tance from  Aurora  to  Geneva.  On  the  eighth  day  of  September, 
1896,  appellant  petitioned  the  board  of  supervisors  of  Kane  county 
to  grant  to  it,  and  to  its  successors  and  assigns,  for  the  period  of 
twenty  years,  the  right  to  lay  down,  construct,  maintain  and  operate 
during  said  time  its  railway  and  tracks,  with  necessary  sidings,  ap- 
purtenances, poles,  wires  and  other  equipments,  for  the  purpose  of 
operating  its  railw.iy  and  carrying  out  the  purposes  of  its  incorpora- 
tion in,  upon  and  along  that  part  of  the  public  highway  in  the  town- 
ships of  Batavia  and  Geneva,  in  said  Kane  county,  Illinois,  which 
runs  along  the  westerly  bank  of  Fox  river,  extending  from  a  point 
on  said  highway  connecting  with  Batavia  avenue,  at  the  northerly 
city  limits  of  the  city  of  Batavia,  to  the  southerly  city  limits  of  the 
city  of  Geneva.  The  board  of  supervisors,  after  due  consideration, 
granted  the  prayer  of  the  petition.  From  the  northern  limits  of  the 
city  of  Batavia  the  railway  company  proceeded  to  construct  its 
street  railway  along  the  highway,  the  use  of  which  was  thus  granted 
to  it  by  the  supervisors  of  Kane  county  for  the  distance  of  about 
one-quarter  of  a  mile,  to  a  point  less  than  one  thousand  feet  south  of 
where  the  right  of  way  of  the  Chicago  &  Northwestern  Railway 
Company  crosses  he  said  highway.  At  this  point  the  managers  of 
the  road  determined  to  deflect  from  the  highway,  pass  under  the 
Northwestern  Railway  and  construct  the  road  over  private  property 
from  the  point  indicated  to  near  the  terminus  of  the  road,  a  distance 
of  one  mile.  Under  this  arrangement  the  managers  undertook  to 
leave  the  highway  altogether  and  run  over  private  property  along 
the  banks  of  Fox  river,  which  lies  at  a  distance  east  of  Batavia  ave- 
nue varying  from  eight  hundred  to  fifteen  hundred  feet. 

"The  railway  company,  not  being  able  to  procure  land  for  right  of 
way  from  the  owners,  filed  a  petition  in  the  district  court  of  Kane 


county  to  condemn  a  strip  fifty  feet  in  width  and  about  a  mile  and 
a  half  in  length  over  private  property,  claiming  the  right  to  do  so, 
under  'An  act  in  regard  to  horse  and  dummy  railroads'  (Rev.  Stat. 
Chap.  66),  and  the  Eminent  Domain  Act.  (Rev.  Stat.  Chap.  47.) 
Appellees,  land  owners,  appeared,  and  entered  a  motion,  supported 
by  affidavits  to  dismiss  the  petition  filed  against  them.  The  motion 
was  predicated  on  the  ground  that  unlimited  power  was  not  con- 
ferred on  railway  companies  incorporated  under  the  general  incor- 
poration act  as  horse  or  dummy  railroads,  but  that  the  power  of 
condemnation  which  is  given  by  the  Horse  and  Dummy  Act  is 
purely  ancillary  and  incidental  to  the  proper  purposes  of  a  street 
railway.  Thus  it  was  contended  that  the  power  given  to  condemn 
might  properly  be  exercised  by  a  street  railway  when  it  became 
necessary  to  take  private  property  in  order  to  render  the  use  of  the 
highway  practicable  and  efficient,- — when,  for  example,  power 
houses,  switches  or  turn-outs  demanded  such  use,  or  when  some 
practically  insurmoimtable  obstacle  necessitated  a  slight  deflection 
from  and  return  to  such  highway, — but  that  it  could  not  be  exer- 
cised for  the  purpose  of  enabling  a  street  railway  to  cease  to  be  a 
street  railway;  that  it  could  not,  in  other  words,  be  exercised  to 
enable  the  road  to  leave  the  highway  over  which  it  had  the  privilege 
of  going  between  two  points  a  mile  and  a  quarter  apart,  and  to  make 
for  that  mile  and  a  quarter  an  exclusive  right  of  way  for  itself  over 
the  private  estates  of  individuals.  On  the  other  hand,  the  petition- 
ing railway  company  asserted  that  right,  and  claimed  that  power 
was  given  to  it  by  the  Horse  and  Dummy  Act  to  select  its  route 
over  private  property  and  condemn  the  lands  so  selected.  The  court 
denied  the  motion  to  dismiss  the  petition." 

Appellees  excepted,  and  prepared  a  bill  of  exceptions  containing 
the  motion  and  affidavits  in  its  support,  which  was  signed  and  sealed 
by  the  court.  Cross-petitions  were  then  filed  by  appellees,  and  on 
a  hearing  before  the  court  and  a  jury  damages  were  awarded  for  the 
lands  taken,  and  appellees  sued  out  the  writ  of  error  upon  the  hear- 
ing of  which  the  opinion  above  referred  to  was  rendered.  The  ques- 
tion then  presented  for  our  decision  was  whether  this  appellant 
(then  defendant  in  error)  had  the  right,  by  virtue  of  the  provisions 
of  the  act  in  regard  to  horse  and  dummy  railroads  to  exercise  the 
same  right  of  eminent  domain  as  is  permitted  to  railroad  companies 
organized  under  the  Railroad  Act.  In  the  following  language  we 
held  that  the  right  of  eminent  domain  conferred  by  the  Horse  and 
Dummy  Act  is  a  limited  and  not  a  general  right,  as  was  contended 
by  petitioner: 

"It  is  clear  that  section  2  of  the  act  of  1874  confers  power  upon  a 
street  or  horse  and  dummy  railroad  company  to  take  private  prop- 
erty, but  the  power  is  a  limited  one,  as  is  apparent  from  the  lan- 
guage of  the  section.  It  declares:  'When  it  is  necessary  for  the 
construction,  maintenance  or  operation  of  such  road,  or  the  neces- 
sary sidings,  side  tracks  or  appurtenances  to  take  or  damage  private 
property,  the  same  may  be  done.'  Giving  this  language  a  strict  con- 
struction, which,  under  the  uniform  decisions  of  this  court,  must  be 
done,  can  it  be  said  that  defendant  in  error  was  at  liberty,  in  the 
construction  of  its  road,  whenever  it  saw  proper  to  leave  the  high- 
way upon  which  it  was  authorized  by  the  board  of  supervisors  of 
Kane  county  to  construct  its  road,  and  take  private  property  against 
the  will  of  the  owner?  We  think  not.  If,  in  the  construction  of 
the  road  in  the  highway,  difficulties  or  obstructions  were  encount- 
ered which  rendered  it  impracticable  to  construct  the  road  in  the 
highway,  a  necessity  might  arise,  within  the  meaning  of  the  law, 
which  would  authorize  the  company  to  leave  the  highway  and  go 
upon  private  property  until  the  difficulty  encountered  was  overcome, 
when  a  return  could  be  made  to  the  highway;  or  if  sufficient  land 
could  not  be  had  in  the  street  for  side-tracks,  turn-outs  or  stations, 
and  the  same  were  necessary  for  a  successful  operation  of  the  road, 
under  the  statute  the  company  would  have  the  right  to  resort  to  pri- 
vate property.  The  power  conferred  by  section  2  of  the  act  is  not 
general.  It  is  limited  to  a  case  where  it  becomes  necessary  to  resort 
to  private  property,  and  that  necessity  must  be  shown  in  the  peti- 
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lion  to  coiidi;niii.  What  is  said  in  119  N.  Y.  supra,  apijlics  here: 
Section  13  of  the  act  of  1850  allows  any  corporation  organized 
thereunder  to  obtain  by  condenmalion  such  land  as  is  "required  for 
the  purpose  of  its  incorporation."  The  power  is  not  general  or  un- 
limited. The  company  cannot  condemn  what  it  pleases,  but  only 
such  and  so  much  land  as  the  proper  execution  of  its  corporate  pur- 
poses shall  require  and  render  necessary.'  Here  no  reason  whatever 
was  shown  by  ihc  petitioner  for  leaving  the  highway  nor  was  any 
evidence  introduced  on  the  hearing  of  the  motion  to  dismiss,  show- 
ing a  necessity  (or  leaving  the  highway  and  resorting  to  private 
properly." 

Whclher,  under  this  construction  of  the  statute  and  the  facts  of  the 
case  as  ihey  might  appear,  the  company  would  be  entitled  to  con- 
demn the  properly  taken  was  there  neither  considered  nor  decided. 
The  opinion  concluded  in  these  words:  "For  the  error  indicated 
the  judgment  will  be  reversed  and  the  cause  remanded."  The  re- 
maining order  issued  from  the  clerk's  office  contained  the  language, 
"further  proceedings  in  conformity  with  this  opinion." 

The  original  petition  for  condemnation  alleged,  in  general  terms, 
that  for  the  construction  and  maintenance  of  its  railroad  it  would 
be  necessary  for  the  petitioner  to  enter  upon  and  appropriate  the 
private  property  therein  described,  following  substantially  the  form 
usually  adopted  by  railroads  in  condemnation  proceedings.  Upon 
the  rc-instatenicnt  of  the  cause  in  the  circuit  court  after  its  reversal 
and  remandment  by  this  court,  appellant  asked  and  obtained  leave  to 
tile  amendments  to  its  petition,  setting  out  the  facts  which  it  claims 
constitute  the  necessity  for  taking  the  private  property  in  question. 
Appellees  moved  to  dismiss  the  petition  as  amended  averring  that 
by  the  opinion  and  mandate  of  this  court  filed  in  the  cause  the  cir- 
cuit court  was  required  to  dismiss  the  petition,  and  that  by  the  opin- 
ion and  mandate  the  petitioner  was  precluded  from  amending  its 
petition  and  the  court  from  receiving  any  amendment  thereto,  and 
averring  further  that  the  facts  alleged  did  not  show  any  necessity 
for  the  proposed  condemnation.  In  support  of  their  motion  and 
contention  they  filed  eighteen  affidavits  from  civil  engineers  and 
others.  In  opposition  thereto  appellant  filed  affidavits  by  twenty- 
seven  civil  engineers  and  several  others  to  the  effect  that  the  pro- 
posed route  necessitating  the  condenmation  is  the  only  safe,  feasible 
and  practicable  one.  These  affidavits  are  all  the  evidence  offered 
by  cither  party  on  the  hearing  and  determination  of  the  motion  to 
dismiss,  and  thereupon  the  court  ordered  that  the  petition  be  dis- 
missed at  the  petitioner's  cost.  From  that  order  the  appellant  now 
prosecutes  this  appeal. 

Mr.  Justice  Wilkin  delivered  the  opinion  of  the  court: 

This  appeal  presents  three  questions:  First,  were  amendments 
to  the  petition  properly  allowed  on  the  reinstatement  of  the  cause 
after  reversal  and  remandment  by  this  court;  second,  what  interpre- 
tation is  to  be  given  to  the  word  "necessary,"  in  the  Horse  and 
Dummy  Railroad  Act;  and  third,  has  such  necessity  been  shown  as 
will  warrant  the  condemnation  of  the  property  in  question. 

First: — It  is  strenuously  insisted  on  behalf  of  appellees  that  the 
circuit  court  erred  in  permitting  appellant  to  amend  its  petition  on 
the  re-instatement  of  the  case  after  its  reversal  and  remandment  by 
this  court.  The  rule  is  well  settled  that  when  a  decree  is  reversed 
and  the  cause  is  remanded  without  specific  directions  the  judgment 
of  the  court  below  is  entirely  abrogated  and  the  cause  then  stands 
in  the  court  below  precisely  as  if  no  trial  had  occurred,  and  the 
lower  court  has  the  same  power  over  the  record  as  it  had  before  its 
judgment  or  decree  was  rendered,  and  may  permit  amendments  to 
the  pleadings  and  the  introduction  of  further  evidence,  so  long  as 
the  same  are  not  inconsistent  with  the  principles  announced  in  the 
court  of  review,  and  do  not  introduce  grounds  that  did  not  exist  at 
the  hearing  in  the  court  below.  (Palmer  v.  Woods,  149  111.  146; 
Chickcring  v.  Failes,  29  id.  294;  Perry  v.  Burton  126  id.  599;  Cable 
v.  I'.llis,  120  id.  136;  Rush  v.  Rush,  170  id.  628.)  And  further,  it  is 
well  understood  that  when  a  cause  is  reversed  and  remanded  with 
direction  to  proceed  in  conformity  to  the  opinion  then  filed,  and  it 
appears  from  the  opinion  that  the  grounds  of  reversal  are  of  a  char- 
acter to  be  obviated  by  subsequent  amendment  of  the  pleadings  or 
the  introduction  of  additional  evidence,  it  is  the  duty  of  the  trial 
court  to  permit  the  cause  to  be  redocketed  and  then  to  permit 
amendments  to  be  made  and  evidence  to  be  introduced  on  the  hear- 
ing, just  as  though  it  was  then  being  heard  for  the  first  time.  (Wash- 
burn &  Moen  Manf.  Co.  v.  Wire  Fence  Co.,  119  111.  30;  West  v. 
Douglas,  14s  id.  164.)    In  the  opinion  heretofore  filed  the  only  point 


in  fact  decided  is,  that  the  petition  for  condemnation  should  have 
staled  (acts  showing  the  necessity  for  appropriating  the  lands  in 
question.  This  deiecl  was  easily  cured  by  amendment,  and  the  cir- 
cuit court  committed  no  error  in  allowing  the  amendment.  In  (act, 
it  was  the  duty  of  that  court  to  permit  the  amendment  and  to  admit 
evidence  in  proof  of  the  (acts  alleged  in  the  amended  petition.  It 
is  only  when  the  merits  of  the  controversy  and  the  ultimate  rights 
of  the  parties  arc  decided  in  a  court  of  review  that  a  reversal  and 
remandment  will  deprive  the  court  below  of  the  right  to  allow 
amendments  to  the  pleadings  and  hear  other  evidence  and  the  au- 
thorities cited  by  counsel  for  appellees  go  no  farther  than  this. 

Second: — Counsel  (or  appellees  contend  that  the  "necessity"  re- 
quired by  the  statute  in  relation  to  horse  and  dummy  railroads, 
means  an  "absolute  necessity," — a  necessity  so  great  that  in  the  case 
at  bar,  if  it  is  physically  possible  (or  appellant  to  construct  and 
maintain  its  railroad  upon  the  highway  there  is  no  right  to  con- 
demn. We  do  not  think  such  a  strict  interpretation  should  be 
placed  upon  the  language  of  the  statute.  In  the  former  opinion 
herein  referred  to  we  said:  "If,  in  the  construction  of  the  road  in 
the  highway,  difficulties  or  obstructions  were  encountered  which 
rendered  it  impracticable  to  construct  the  road  in  the  highway,  a 
necessity  might  arise,  within  the  meaning  of  the  law,  which  would 
authorize  the  company  to  leave  the  highway  and  go  upon  private 
property."  And  again:  "In  the  construction  of  the  road,  if  a  neces- 
sity existed  for  making  a  deflection  from  the  highway  in  order  to 
avoid  a  heavy  grade  which  would  prevent  a  successful  operation  of 
the  road,  defendant  in  error  would  no  doubt  have  the  right  to  take 
and  condemn  private  property  to  obviate  the  difTiculty."  The  safe- 
ty, comfort  and  convenience  of  the  traveling  public  require  pro- 
tection, and  the  policy  of  the  state  must  be  to  compel  radroad  com- 
panies to  so  build  their  roads  as  to  conserve  the  safety  of  its  citizens 
to  as  high  a  degree  as  is  reasonably  attainable  in  view  of  the  charac- 
ter and  exigencies  of  that  mode  of  transportation.  In  the  construc- 
tion of  the  statutes  relating  to  the  taking  of  private  property  the  word 
"necessary"  should  be  construed  to  mean  "expedient,"  "reasonably 
convenient,"  or  "useful  to  the  public,"  and  cannot  be  limited  to  an 
absolute  physical  necessity.  This,  we  think,  was  certainly  the  inten- 
tion of  the  legislature  when  the  act  was  passed.  The  view  here  ex- 
pressed seems  to  be  well  supported  by  the  authorities.  Hays  v. 
Briggs,  3  Pitts.  S04;  Comrs.  of  Parks  v.  Moesta,  51  N.  W.  Rep.  903; 
Pettingill  v.  Porter,  8  Allen  i;  Coates  v.  Mayor  of  New  York,  7 
Cow.  585. 

Third: — Keeping  in  mind  the  character  of  the  necessity  which 
must  be  shown  to  warrant  the  condemnation  of  private  property  by 
a  corporation  of  this  character,  has  any  such  necessity  been  shown 
to  exist  here?  The  evidence  adduced  on  the  hearing  of  the  motion 
to  dismiss  the  petition  in  the  form  of  affidavits  is  very  voluminous. 
The  following  facts  are,  we  think,  clearly  proved  by  the  petitioner 
and  substantially  admitted  by  appellees: 

The  Aurora  branch  of  the  Chicago  &  Northwestern  Railway 
crosses  the  public  highway  onto  private  ground  at  an  acute  angle  on 
a  four  per  cent  curve,  and  on  a  grade  of  68  to  70  feet  to  the  mile; 
that  the  elevation  of  the  outer  rail  over  the  inner  one,  measured  in 
the  line  of  tlie  highway,  is  five  inches;  that  the  railway  company 
runs  trains  over  and  across  this  public  highway  at  a  high  rate  of 
speed  at  intervals  of  not  to  exceed  30  minutes  from  six  o'clock  in 
the  morning  until  Inte  at  night,  on  each  and  every  day;  that  from  a 
point  on  the  south  side  of  said  crossing  it  is  extremely  difficult  to 
see  a  train  coming  from  the  north  until  it  is  practically  crossing  the 
public  highway;  that  immediately  north  of  this  branch  crossing  of 
the  Chicago  &  Northwestern,  and  between  it  and  the  main  tracks 
of  that  company  in  Geneva,  is  a  hill  that  rises  to  the  height  of  40 
feet  above  the  level  of  appellant's  road;  that  commencing  a  few  feet 
north  of  the  branch  crossing  of  the  Northwestern  Railway  the  hill 
rises  at  a  gradient  of  four  feet  to  the  hundred  feet  tor  a  distance  of 
between  eight  hundred  and  twelve  hundred  feet,  and  then,  after  a 
number  of  sharp  undulations,  reaches  the  crest  of  the  hill  and  then 
descends  the  same  at  a  grade  of  five  per  cent  to  the  hundred  feet  tor 
a  distance  varying  from  eight  hundred  to  a  thousand  feet;  that  the 
foot  of  the  hill  is  in  a  hollow  made  by  a  ravine  which  crosses  the 
public  highway  at  this  point  and  extends  to  the  left  of  the  highway 
in  a  northwesterly  direction  for  a  long  distance,  and  the  Chicago  & 
Northwestern  main  tracks  cross  this  low  depression,  made  by 
the  ravine,  a  distance  several  hundred  feet  west  of  the  highway  in 
question ;  that  to  the  right  of  the  highway,  at  the  foot  of  the  hill,  the 
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ravine  extends  in  a  southeasterly  direction  to  Fox  river;  tliat  this 
depression  is  only  a  few  hundred  feet  in  width,  and  the  public  high- 
way begins  to  rise  at  gradients  of  five  or  six  per  cent  until  it  reaches 
the  center  of  the  main  tracks  or  yards  of  the  Chicago  &  North- 
western railway  at  this  point, — a  distance  of  probably  eight  hundred 
feet  from  the  point  where  appellant  in  its  proposed  route  crosses 
the  public  highway  from  Fargo'  ground  onto  the  premises  of  ap- 
pellee Pope;  that  over  the  five  per  cent,  eight  hundred  or  one  thou- 
sand foot  grade,  on  the  hill  above  mentioned,  there  is  heavy  foliage, 
and  that  at  certain  seasons  of  the  year  the  dropping  of  leaves  upon 
the  track  would  seriously  interfere  with  the  operation  of  a  car  on 
the  same  and  would  render  it  dangerous  to  passengers  riding  on 
such  car;  that  this  grade  upon  this  part  of  the  hill  is  made  even 
more  dangerous  by  the  character  of  the  macadam,  which  under  the 
traffic  becomes  a  tine  powder,  and  when  moistened  by  the  rain  be- 
comes an  oily  paste  on  the  rails,  which  would  greatly  increase  the 
difliculty  of  controlling  the  car;  that  there  are  seven  main  and  side 
tracks  of  the  Chicago  &  Northwestern  Railway  that  cross  the  public 
highway  at  the  top  of  the  second  elevation,  which  is  reached  by  a 


and  escapes  the  dangers  of  the  grade  crossing  on  the  seven  main 
tracks  of  the  Chicago  &  Northwestern  railway  by  a  subway,  which 
appellant  proposes  to  construct  at  the  west  extremity  of  the  passen- 
ger depot  of  the  Chicago  &  Northwestern,  and  then,  by  easy  grades, 
conmcts  with  its  Geneva  end  of  the  road  already  constructed  to  the 
court  house. 

In  support  of  their  motion  to  dismiss,  appellees  filed  affidavits  of 
twelve  persons,  experts  in  the  location,  construction  and  operation 
of  electric  railroads  such  as  the  appellant  is  building,  only  four  of 
whom,  however,  were  familiar  with  the  premises  described  in  the 
petition.  Of  these  four,  the  affidavit  of  William  P.  Harvey,  one  of 
the  appellees,  his  wife  being  the  real  party  interested,  will  be  quoted 
at  length,  as  being  at  least  as  favorable  to  the  contention  of  appel- 
lees as  any  of  their  witnesses.    It  is  as  follows: 

"I,  William  P.  Harvey,  of  Geneva,  Kane  county,  Illinois,  being 
duly  sworn,  on  my  oath  say  that  I  am  by  profession  a  civil  engineer 
and  was  actively  engaged  in  work  as  such  from  the  year  1886  until 
the  year  1895,  and  during  the  last  five  years  of  that  period  my  work 
was  in  the  construction  and  operation  of  electric  railroads.     I  have 
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grade  of  from  five  to  six  per  cent  from  the  low  depression  of  ground 
last  above  mentioned;  that  the  yards  of  the  Chicago  &  Northwest- 
ern railway  are  over  and  across  the  public  highway  at  this  last  men- 
tioned pomt,  and  that  freight  and  passenger  trains  pass  and  repass 
this  public  highway  over  said  tracks  at  intervals  of  every  ten  or  fif- 
teen minutes  on  each  and  every  day,  and  that  at  this  point  there  is 
much  making  and  unmaking  of  trains  crossing  the  highway;  that  the 
yards  of  the  company  are  unusually  wide,  and  for  the  electric  road 
to  cross  Ihem  it  would  liave  to  cross  practically  the  center  of  the 
yards  over  the  highway  at  this  point,  and  would  have  to  cross  these 
seven  railroad  tracks  with  the  conditions  of  making  and  unmaking 
of  trains  and  passing  and  repassing  of  freight  and  passenger  trains 
at  frequent  intervals,  as  above  indicated;  that  the  route  proposed 
by  appellant  in  its  amended  petition  avoids  the  crossing  of  the  Au- 
rora branch  of  the  Chicago  &  Northwestern  Railway  by  a  subway 
already  constructed  by  appellant;  that  it  avoids  the  obstacles  and 
dangers  of  ascending  and  descending  the  hill  above  mentioned  be- 
tween the  Aurora  branch  and  the  main  tracks  of  the  Northwestern, 
by  skirting  around  the  foot  of  the  hill  next  to  Fox  river  on  almost 
a  perfect  level,  and,  on  reaching  the  public  highway,  following  the 
ravine  up  from  Fox  river;  that  it  extends  to  the  left  of  the  highway 
and  follows  the  low  land  made  by  the  ravine  over  Fargo's  property, 


made  a  survey  of  Batavia  avenue  at  and  near  the  point  where  the 
right  of  way  of  the  Aurora  branch  of  the  Chicago  &  Northwestern 
Railway  Company  crosses  it,  a  little  north  of  the  point  where  the 
proposed  route  of  the  petitioner  in  this  proceeding  coming  north- 
ward would  leave  raid  highway;  and  I  have  also  surveyed  said  Ba- 
tavia avenue  at  and  near  the  point  within  the  city  limits  of  Geneva 
where  the  proposed  route  of  the  petitioner  herein  would  emerge 
from  private  grounds  and  cross  said  highway.  I  have  also  carefully 
examined  without  the  necessity  of  a  formal  survey,  the  said  avenue 
between  the  two  points  at  which  I  made  formal  surveys  as  aforesaid. 
The  construction  of  the  petitioner's  line  in  the  highway,  and  cross- 
ing the  Aurora  branch  of  the  Chicago  &  Northwestern  Railway 
aforesaid  at  grade  and  up  the  hill  immediately  to  the  north  of  that 
crossing,  would  involve  a  gradient  to  be  surmounted  of  not  to  ex- 
ceed three  and  one-half  feet  in  a  hundred,  or  what  is  known  to  en- 
gineers as  a  three  and  one-half  per  cent  gradient.  If  it  should  be 
considered  necessary  or  desirable  to  go  under  the  track  of  the  Chi- 
cago &  Northwestern  Railway,  this  could  be  done  without  leaving 
the  highway  and  without  exceeding  a  four  per  cent  gradient  of  a  to- 
tal length  of  about  one  thousand  feet.  If  it  should  be  found  neces- 
sary, for  any  unforeseen  reason,  to  leave  the  highway  for  the  pur- 
pose of  going  under  the  track  of  the  Chicago  &  Northwestern  Rail- 


^1]M,S^Siilv\^SV^^ 


155 


way,  it  would  be  possible  lor  the  Urn-  of  said  jietilioiier  to  follow  its 
present  contemplated  route  from  where  it  leaves  the  liiRhway  to  the 
northeast  side  of  the  Chicago  &  Northwestern  Railway  right  of 
way,  from  which  point  it  would  be  possible  to  return  to  the  said 
highway,  intersecting  the  east  line  of  the  same  at  a  point  about 
three  hundred  and  ten  feet  north  of  the  center  of  the  Chicago  & 
Northwestern  track  and  continuing  on  up  the  before  mentioned 
hill,  without  exceeding  a  three  and  one-hall  per  cent  gradient  of  a 
total  length  of  about  twelve  hundred  feet.  My  survey  at  this  point 
was  specially  intended  to  determine  what  such  gradients  woulil  be. 
The  construction  of  the  petitioner's  line  along  the  highway  between 
the  southern  city  limits  of  Geneva  and  the  northern  end  of  said 
highway,  which  end  is  at  the  fork  of  the  roads  just  south  of  the 
main  right  of  way  of  the  Chicago  &  Northwestern  Railway  Com- 
pany, would  involve  the  surmounting  of  a  gradient  not  greater  than 
live  and  one-half  per  cent  and  about  one  thousand  feet  in  lengtli,  as 
the  highway  is  at  ))resent  graded,  which  percentage,  with  a  little  al- 
teration of  the  road,  could  be  easily  reduced  to  five  per  cent.  This 
I  determined  also  by  actual  survey.  The  highway  in  the  space  be- 
tween the  two  surveys  made  by  me  as  aforesaid  has  none  but  trifling 
undulations,  none  of  which  would  present  the  difficulty  of  a  grade 
as  great  as  either  of  these  concerning  which  I  have  specially  com- 
mented in  this  aflidavit." 

The  other  three  engineers  who  examined  the  premises  make  sub- 
stantially the  same  statements,  except  that  they  estimate  some  of  the 
grades  a  little  higher.  The  remaining  eight  affiants  on  behalf  of  the 
appellees  confine  their  statements  to  the  ipicstion  of  the  safety  and 
practicability  of  steep  grades,  and  state  that  grades  of  four,  five,  six 
seven  and  even  as  high  as  eight  per  cent  are  not  objectionable  and 
constitute  no  serious  obstacles  to  the  successful  operation  of  an 
electric  railroad,  and  are  not  such  serious  elements  of  danger  as  to 
be  worthy  of  consideration.  On  the  question  of  grade  crossings  of 
electric  and  steam  railways,  five  of  the  twelve  witnesses  concur  in 
the  statement  that  such  crossings  are  always  undesirable  and  ought 
to  be  avoided  if  possible.  Two  or  three  witnesses  also  say,  in  a 
general  way,  that  such  crossings  can  be  made  safe  by  a  system  of 
interlocking  switches. 

In  opposition  to  the  motion  to  dismiss  the  petition,  appellant  filed 
affidavits  of  tw'enty-seven  civil  and  electrical  engineers  who  have 
had  varying  experiences  extending  from  seven  to  forty  years, — all 
men  of  experience  in  the  location,  construction  and  operation  of 
electric  railroads.  As  in  the  case  with  the  affidavits  offered  by  ap- 
pellee they  can  neither  be  set  out  nor  specifically  noticed  within  the 
reasonable  scope  of  an  opinion,  nor  would  any  good  purpose  be 
served  by  attempting  to  do  so.  That  of  William  A.  Lynch,  whose 
connection  with  electric  railroads  appears  to  have  commenced  with 
their  introduction  and  continued  to  the  present,  and  who  seems  to 
be  disinterested  and  impartial,  covers  all  the  questions  involved  in 
this  branch  of  the  case.  After  stating  his  experience  with  electric 
railroads  he  says: 

"My  attention  was  first  called  to  the  electric  railway  between 
Aurora  and  Geneva  three  or  four  years  since,  and  I  made  an  exam- 
ination of  the  line,  not  only  between  those  points,  but  between  Ge- 
neva and  Elgin,  with  a  view  to  becoming  interested  financially  in 
the  enterprise,  but  as  nothing  was  done  at  the  time  I  did  not  be- 
come interested  in  the  road  and  have  no  present  interest  in  it.  In 
going  over  the  line  I  followed  the  highway  between  the  points 
named  and  made  such  lateral  examinations  of  the  country  as  sug- 
gested themselves  to  me  as  I  passed  along  the  highway.  My  atten- 
tion has  been  invited  to  the  location  of  this  railway  lately,  and  I 
have  made  a  somewhat  careful  examination,  so  far  as  seems  to  be 
involved  in  this  controversy,  at  the  city  of  Geneva  and  extending 
my  observation  thence  south,  first  along  the  highway  and  then 
along  the  line  of  the  company's  proposed  location  over  private 
property.  I  have  also  examined  the  plan  and  profiles  in  this  case  as 
prepared  by  the  company's  engineer.  These  plans  show  the  plan 
of  the  country,  with  profiles  showing  the  present  surface  lines  both 
upon  the  highway  and  upon  the  company's  location  over  private 
property. 

"The  first  question  involved  in  the  location  is,  naturally,  the 
proper  exit  from  Geneva  southward.  I  understand  the  important 
point  to  be  reached  in  Geneva  is  the  court  house,  and  I  find  that  the 
company  has  already  located  and  constructed  its  line  beginning  at 
the  court  house,  running  on  Campbell  avenue  to  Sixth  street  and 
thence  on  Sixth  street  to  South  street.    Taking  this  line  as  the  fixed 


position  in  Geneva  I  endeavored  to  ascertain  the  most  suitable  exit 
from  the  city  to  the  south.  After  doing  that  1  somewhat  widened 
my  inquiry  without  having  in  mind  the  (ixed  position  in  Geneva  by 
tention  was  called  to  two  suggested  lines  of  outlet,  which  are  the 
the  railway  as  actually  constructed  and  in  that  connection  my  at- 
only  two  lines  that  it  seemed  possible  could  be  considered  other 
than  the  company's  proposed  line  of  exit.  Of  these  two  lines  pro- 
posed the  first  is  upon  Third  street,  which  involves  crossing  over 
the  tracks  o(  the  Chicago  &  Northwestern  Railway  very  close  to  its 
depot  at  Geneva,  and,  in  fact,  involves  the  crossing  of  its  yards, 
which  are  occupied  by  the  main  tracks  and  the  side  tracks,  necessar- 
ily much  used  tor  switching,  making  up  of  trains,  station  service, 
etc.  There  are,  as  I  remember,  seven  tracks  at  this  street  crossing. 
This  line  would  involve  a  gr.-ide  crossing  over  these  tracks.  No  one 
who  notes  the  frequent  and  almost  constant  use  of  these  tracks  can 
fail  to  see  that  a  crossing  of  an  electric  railway  over  them  would  be 
highly  dangerous.  As  against  any  other  line  which  could  be  ob- 
tained at  any  reasonable  increase  of  cost,  I  have  no  hesitation  in 
saying  that  this  grade  crossing  is  highly  inadmissible,  and  in  my 
o|)inion  there  is  nj  manner  in  which  that  crossing  could  be  ren- 
dered safe  and  practicable. 

"My  attention  has  been  called  to  affidavits  in  this  case  on  behalf 
of  the  property  owners,  and  noted  statements  therein  that  an  elec- 
tric railway  crossing  at  this  point  could  be  made  safe  by  the  employ- 
ment of  devices,  among  others,  interlocking  switches.  I  am  familiar 
with  all  forms  of  interlocking  devices  in  use  upon  steam  and  electric 
railways, — at  least  I  have  examined  a  great  many, — and  I  can  say 
that  I  do  not  know  of  any  interlocking  device  that  could  be  em- 
ployed at  this  point  that  would  make  this  a  safe  and  practicable 
grade  crossing.  I  know  that  interlocking  devices  are  used  at  steam 
railroad  crossings,  and  can  be  so  constructed  and  operated  as  to 
very  much  diminish  the  dangers  attendant  at  such  crossings, — in 
fact,  practically  prevent  them.  They  can  be  so  constructed  at  steam 
crossings  as  to  render  it  physically  impossible  for  two  trains  on  dif- 
ferent railroads  to  reach  or  to  occupy  the  crossing  at  the  same  time. 
But  that  is  not  the  case  with  any  interlocking  device  in  use  where 
electric  railways  cross  steam  roads.  At  such  crossings  the  practice 
is  to  lock  the  electric  road  against  the  crossing  and  to  give  the 
steam  road  the  right  of  way,  so  to  speak.  At  this  crossing  it  will  be 
seen  that  it  would  be  impossible  to  construct  interlocking  switches 
which  would  prevent  the  engines  and  trains  of  the  Chicago  & 
Northwestern  Railway  from  reaching  and  occupying  this  crossing 
at  the  same  time  with  an  electric  car.  I  do  not  mean  that  it  would 
be  physically,  but  that  it  would  be  practically  impossible.  The  in- 
troduction of  interlocking  switches  at  this  point  would  deprive  the 
railway  of  the  use  of  its  yards,  and  would  cause  no  end  of  inconven- 
ience and  annoyance  in  the  use  of  its  passenger  and  freight  station. 
It  would  be  possible  to  put  in  interlocking  devices  so  that  the  elec- 
tric car  would  not  reach  the  crossing  unless  and  until  some  one  had 
gone  upon  the  steam  railway  or  across  it,  which  is  the  common 
method,  and  there  operate  a  device  which  would  permit  the  electric 
car  to  pass  upon  or  over  the  crossing.  This  plan  has  frequently 
been  used  so  as  to  insure  a  man  going  from  the  electric  car  upon 
and  across  the  steam  railroad,  being  a  precaution  that  the  operators 
of  the  car  are  obliged  to  take  in  order  to  get  across,  and  in  a  very 
considerable  degree  lessens  the  danger  at  such  crossings,  but  it  can- 
not be  said  that  this  would  render  the  crossing  absolutely  safe.  On 
the  contrary  there  are  elements  ot  danger  in  connection  with  the 
crossing  of  electric  cars  over  steam  railroads  which  even  this  pre- 
caution does  not  lessen.  It  is  a  well  known  fact  that  the  operation 
of  electric  cars  requires  the  transmission  of  current  from  some  cen- 
tral station,  and  it  is  equally  well  known  that  the  interruption  of 
this  current  is  of  frequent  occurrence,  and  takes  place  constantly 
from  any  one  of  a  thousand  causes  which  cannot  be  wholly  pre- 
vented, and  absolutely  without  warning  notice  to  those  operating 
the  car.  It  is  absolutely  instantaneous,  and  when  it  takes  place  the 
operators  of  the  car  are  absolutely  without  power  to  propel  it.  This 
fact  introduces  or  constitutes  an  element  of  great  danger,  and  as  a 
steam  road  always  claims  and  exercises,  and  must  claim  and  exer- 
cise the  right  of  way  over  a  crossing,  and  does  not  assume  and 
cannot  assume  to  guard  itself  or  the  electric  railroad  against  a  dan- 
ger of  this  character,  the  electric  car  is  subject  to  this  danger.  This 
danger  of  the  interruption  of  the  current  is  increased  by  a  number 
of  tracks,  and  from  the  time  that  is  taken  in  going  over  the  crossing 
of  so  many  tracks  from  the  first  track  to  the  last  track. 
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"There  is  another  danger  of  some  considerable  moment  which 
exists  from  the  fact  that  the  crossings  of  electric  railways  with  steam 
railroads  are  apt  to  be  and  are  somewhat  rough, — that  is,  the  car  ex- 
periences a  considerable  shaking  up,  no  matter  how  well  con- 
structed; and  it  is  a  matter  of  common  observation  that  in  cases 
where  electric  cars  pass  along  rough  track  the  trolley  is  more  apt  to 
get  oR  the  wire  than  where  the  track  is  smooth,  and  hence  we  fre- 
quently see  that  at  railroad  crossings  trolleys  do  leave  the  wire, 
thereby  depriving  the  car  of  its  means  of  propulsion.  This  can  be 
prevented,  or  at  least  mitigated,  by  extra  care  at  these  points,  but 
the  danger  cannot  be  entirely  avoided. 

"After  considering  the  whole  matter  of  this  crossing  I  desire  to 
express  the  opinion  that  I  consider  it  a  very  unsafe  one,  and  the 
road  should  not  be  constructed  thereon  if  other  possible  line  can  be 
obtained. 

"The  other  means  of  exit  called  to  my  attention  by  way  of  First 
street,  under  the  tracks  of  the  Chicago  &  Northwestern  Railway 
and  thence  by  Bridge  street  to  the  highway  leading  south  of  the 
city.  If  I  understand  the  situation  correctly,  this  is  the  only  exit 
from  the  city  to  the  south  available  for  public  travel,  except  Third 
street  across  the  seven  tracks  of  the  Northwestern,  to  which  I  have 
above  referred,  making  this  one  of  the  most  important  highways, 
inasmuch  as  it  provides  the  only  route  from  the  city  south  for  the 
general  public.  To  place  an  electric  railway  in  this  street  through 
this  subway  under  the  Northwestern  tracks  would  be  to  impose  a 
burden  upon  the  traveling  public  and  upon  the  citizens  of  Geneva 
which  should  not  be  permitted  if  there  is  any  possible  way  to  avoid 
it.  This  under  crossing  is  not  a  straight  one.  On  the  contrary,  a 
pretty  sharp  curve  occurs  in  the  highway  just  at  that  point,  and 
extends  to  the  south  where  the  street  swings  around  into  the  public 
highway.  The  abutments  at  the  subway  cut  off  the  view  both 
ways, — that  is,  the  view  of  a  person  traveling  on  the  road  going 
south  and  approaching  the  subway  would  be  cut  off  as  against  an 
electric  car  approaching  the  subway  from  the  south,  and  vice 
versa.  I  would  regard  the  construction  of  an  electric  railway  along 
First  street,  through  the  subway  and  along  Bridge  street  as  a  very 
serious  burden  upon  the  traveling  public  along  the  street. 

"Leaving  the  whole  question  of  the  exit  of  the  railway  from  Ge- 
neva, I  am  of  the  opinion  that  the  location  selected  by  the  company 
is  the  only  proper  one  and  the  only  feasible  and  practicable  one, 
having  in  view  the  successful  operation  of  the  railway,  and  espe- 
cially having  in  view  the  rights  of  the  traveling  public  either  upon 
the  cars  of  the  company  or  upon  the  street. 

"There  is  another  railroad  crossing  a  short  distance  south  of  Ge- 
neva where  the  highway  passes  over  what  is  known  as  the  Aurora 
branch  of  the  Chicago  &  Northwestern.  It  is  a  single  track  road, 
which  I  observed  to  be  in  constant  use  by  trains.  This  crossing  is 
especially  dangerous  because  of  the  fact  that  trains  approaching 
the  crossing  from  the  west  round  a  sharp  curve  which  cuts  off  the 
view,  and  a  person  standing  at  the  crossing  or  near  it  cannot  see 
approaching  trains  from  that  direction.  I  observed  at  that  point 
there  is  a  heavy  grade  upon  the  steam  road,  which  would  be  an  ad- 
ditional element  of  danger.  While  I  do  not  consider  this  crossing 
nearly  so  dangerous  as  the  one  in  Geneva,  I  consider  it  highly  ob- 
jectionable, and  if  any  other  way  is  possible  I  would  say  that  it 
ought  to  be  selected,  even  though  it  should  involve  considerable  ex- 
tra cost  to  the  railway.  In  fact,  I  may  say  that  while  grade  cross- 
ings are  used  and  are  obliged  to  be  used  in  cities  and  to  some  extent 
in  the  country,  past  experience  shows  that  the  dangers  attendant 
upon  such  crossings  should  be  avoided  wherever  it  is  possible  to  do 
so.  In  cities  ordinarily  it  is  not  possible  and  the  danger  must  be 
met  as  well  as  can  be  by  the  employment  of  care  in  the  use  of  such 
crossings;  yet  we  know  that  it  is  impossible  to  expect  the  employ- 
ment of  care  always  and  under  all  circumstances,  and  whatever  may 
be  said  theoretically  about  such  crossings,  we  know  that  practically 
they  are  very  dangerous. 

"Looking  over  so  much  of  this  location  beginning  at  Geneva  and 
going  southward,  as  seems  to  be  involved  in  this  present  inquiry,  I 
do  not  wish  to  be  understood  as  saying  that  the  grade  crossing  of 
the  seven  tracks  at  Geneva  and  the  grade  crossing  of  the  Aurora 
branch  of  the  Northwestern  alone  necessitates  the  deflection  of  the 
location  from  the  highway,  but  coming  now  to  that  portion  of  the 
highway  lying  between  those  two  points  the  questions  involved  in 
the  location  are  very  plain.  The  location  in  the  highway  involves 
the  use  of  a  grade  of  five  feet  to  the  hundred,  or  thereabouts,  for 
some  seven  hundred  feet,  and  if  the  grade  crossing    were    to  be 


avoided,  and  the  Bridge  street  line  is  also  to  be  avoided, 
as  in  my  opinion  they  should  be,  it  further  involves  the  in- 
troduction of  a  curve,  with  a  radius  of  from  one  hundred  and  twen- 
ty-five feet  to  one  hundred  and  fifty  feet,  just  at  the  foot  of  this 
grade.  After  going  over  the  highway  and  looking  into  the  matter 
carefully,  I  am  of  the  opinion  that  the  only  feasible  and  practicable 
route  between  these  two  points  is  the  one  selected  by  the  company. 
Grades  of  five  per  cent  are  in  frequent  use  upon  electric  railways. 
I  am  operating  a  railway  with  heavier  grades  than  that,  but  their  use 
is  very  dangerous,  especially  under  certain  conditions  of  the  track, 
generally  dependent  upon  the  state  of  the  weather.  A  grade  of  that 
kind,  in  and  of  itself,  is  a  very  objectionable  part  of  an  electric  rail- 
way. No  system  of  brakes  has  yet  been  introduced  which  will  abso- 
lutely prevent  a  car  from  sliding  upon  such  a  grade.  While  this 
sliding  often  happens  without  causing  injury,  yet  it  is  liable  to  re- 
sult in  serious  injury,  and  frequently  does  so.  But  with  the  intro- 
duction of  a  sharp  curve  at  the  bottom  of  such  a  grade  the  danger  is 
greatly  increased.  If  a  car  should  get  beyond  control  on  such  a 
grade,  ^as  might  often  happen  and  docs  often  happen,  owing  to  the 
failure  of  the  brakes  to  act,  or,  in  acting  their  failure  to  hold  the  car, 
and  owing  to  the  failure  of  the  current  and  inability  to  reverse  the 
car,  or,  even  if  all  should  work  properly  the  car,  under  certain  con- 
ditions, might  easily  and  often  does  slide)  it  would  leave  the  track 
at  the  curve.  The  surface  of  the  ground  at  this  point  is  broken  by 
a  ravine  and  the  sliding  of  a  car  down  that  grade  and  its  leaving  the 
curve  would  doubtless  precipitate  it  into  the  ravine  and  cause  seri- 
ous damage.  It  seems  to  me  that  the  location  of  this  grade,  with  a 
curve  at  the  foot,  under  the  conditions  existing  at  this  point,  makes 
that  location  inadmissible. 

"I  have  examined  the  two  proposed  locations, — the  one  proposed 
by  the  railway  company  over  private  grounds,  avoiding  the  two  rail- 
way crossings,  and  the  other  along  the  highway, — and  looking  at 
the  question,  considering  the  effect  upon  the  owners  of  private 
property,  and  also  with  reference  to  the  convenience  and  safety  of 
the  public  using  the  highway,  and  the  convenience  and  safety  of 
the  public  using  the  electric  railway,  I  have  come  to  the  conclusion 
that  the  line  proposed  by  the  railway  over  private  property  is  the 
only  proper  and  practicable  location  from  these  different  points  of 
view.  The  gradients  are  excellent.  No  sharp  curves  are  involved. 
It  will  be  entirely  safe  and  free  from  avoidable  danger." 

The  statements  made  by  this  witness  are  fully  and  repeatedly  cor- 
roborated in  the  affidavits  of  the  other  twenty-six  witnesses  for  ap- 
pellant, half  of  whom,  at  least,  have  made  actual  inspection  of  the 
premises  and  the  others  have  familiarized  themselves  with  the  loca- 
tion by  the  examination  of  the  map  and  profile  in  evidence,  the  cor- 
rectness of  which  is  not  disputed.  On  the  question  of  excessive 
gradients  and  grade  crossings  of  electric  and  steam  railroads  the 
witnesses  on  behalf  of  appellant  are  unanimous  in  their  condemna- 
tion of  both  when  they  can  possibly  be  avoided,  and  the  evidence  as 
to  the  dangerous  character  of  grade  crossings  is  corroborated  by 
five  of  the  witnesses  for  appellees.  The  evidence  of  expert  witnesses 
is  always  more  or  less  argumentative, — perhaps  more  so  when,  .as 
in  this  case,  it  is  given  in  the  form  of  ex  parte  affidavits;  but  from 
the  facts  stated  and  the  opinions  given  by  all  the  witnesses  it  is  im- 
possible to  escape  the  conclusion  that  by  the  clear  preponderance 
of  the  evidence  such  a  necessity  for  the  condemnation  of  private 
property  by  street  car  companies  as  is  contemplated  by  the  statute 
has  been  established  by  the  petitioner  in  this  case. 

The  point  is  made  by  counsel  for  appellees  that  even  if  a  necessity 
for  the  departure  from  the  highway  has  been  shown,  it  does  not  ap- 
pear that  a  return  thereto  cannot  be  made,  and  thereby  the  con- 
demnation of  at  least  a  part  of  the  land  in  question  be  avoided. 
With  the  legal  ground  of  the  proposition  we  fully  agree.  That  is  to 
say,  if  under  our  construction  of  the  statute  a  necessity  for  depart- 
ing from  public  streets  or  roads  arises  in  the  construction  of  street 
railways,  a  return  to  the  public  highway  must  be  made  as  soon  as 
the  same  can  be  practicably  done.  The  facts  in  this  case,  however, 
show  that  a  return  to  the  highway  was  impracticable,  and  we  are 
unable  to  agree  with  counsel  in  the  contention  that  the  evidence 
fails  to  show  that  a  return  to  the  public  highway,  after  leaving  it 
could  not  reasonably  be  made. 

We  are  of  the  opinion  that  under  the  evidence  in  this  case  the  pe- 
titioner below,  appellant  here,  established  its  right,  under  the  law, 
to  condemn  the  property  sought  to  be  taken,  as  described  in  its  pe- 
tition and  that  the  circuit  court  erred  in  its  judgment  denying  it  that 
relief.     That  judgment  will  accordingly  be  reversed  and  the  cause 
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will  again  be  niiiaiuUd,  will)  directions  to  proceed  in  conformity 
with  the  views  herein  expressed. 

Reversed  and  remanded. 

Mr.  Justice  Magruder:  I  dissent  from  this  opinion  in  toto — both 
the  reasoning  of  the  opinion  and  the  conclusion  reached  by  it. 


ALUMINUM  VS.  COPPER  FOR  ELECTRICAL 
CONDUCTORS. 


The  success  wliicli  has  (inally  crowned  the  cfTorts  of  the  Aurora  & 
Geneva  Railway  Company  in  its  endeavor  to  condenui  a  right  of 
way  through  private  property  in  order  to  enter  Geneva  by  a  sate 
and  practicable  route,  is  greatly  due  to  the  perseverance  and  energy 
of  IJ.  A.  Behku,  general  manager  of  the  company.  From  an  ex- 
amination of  the  map  of  the  por- 
tion of  the  right  of  way  in  dispute 
it  is  easily  seen  that  it  was  good 
business  policy  for  the  company  to 
engage  in  a  long  and  expensive 
legal  contest.  The  work  necessary 
in  prci)aring  the  case  has  fallen 
largely  upon  Mr.  Btlden  and  he  as 
well  as  his  road  deserves  the 
thanks  of  all  the  many  street  rail- 
way men  whose  own  projects  will 
be  greatly  aided  by  this  important 
decision. 

Mr.  Belden  entered  the  employ 
of  the  Aurora  Street  Railway 
Company  in  1891  as  assistant  sec- 
retary and  treasurer;  a  year  later 
he  was  appointed  manager  and  on 
the  organization  of  the  Aurora  & 
Geneva  Railway  Company  became  manager  of  it  also.  In  the  latter 
capacity  Mr.  Beldcn  secured  the  necessary  franchises  and  right  of 
way,  and  built  the  road;  no  part  of  the  work  was  let.  The  numerous 
extensions  of  the  Aurora  Street  Railway  made  since  1891  have  been 
in  his  charge. 

The  sketch  showing  the  towns,  with  their  respective  populations, 
in  the  Fox  river  valley  will  make  clear  the  importance  of  the  short 
section  of  the  Aurora  &  Geneva  line  which  has  been  in  litigation. 
This  road  which  is  owned  by  the  same  parties  as  is  the  Aurora  line. 


D.  A.  helden. 


The  production  of  copper  in  the  United  States  during  the  past 
year  amounted  to  546,367,000  lbs.,  valued  at  |64,oc»,ooo.  This  out- 
put exceeded  that  of  any  other  year,  and  the  value  of  the  product 
was  greater  than  that  of  any  other  metal  except  iron.  With  such 
great  mines  as  those  in  the  upper  peninsula  in  Michigan,  from 
which  the  pure  lake  copper  is  taken  in  its  native  slate,  those  in  the 
Anaconda  district  of  Montana  and  those  in  Arizona,  it  is  hard  to 
realize  that  there  could  be  any  scarcity.  The  Lake  Superior  mines 
produced  158,233,000  lbs.  of  copper  last  year,  but  it  requires  much 
time,  money  and  labor  to  develop  them,  and  the  output  of  this  dis- 
trict cannot  respond  quickly  to  any  enhanced  demand.  The  Ari- 
zona district  has  doubled  its  output  in  three  years,  and  during  1899 
will  likely  produce  75,000  tons  of  copper.  About  two-thirds  of  the 
copper  supply  of  the  world  comes  from  the  United  States. 

Yet  this  enormous  production  is  inadequate  to  the  demand  occa- 
sioned by  an  increase  in  all  lines  of  electric  industry  during  the 
past  year,  so  that  copper  quotations  have  steadily  increased.  The 
European  demand  has  for  some  time  past  been  extraordinary,  and 
with  an  expanding  consumption  in  the  United  States,  this  condition 
has  been  brought  about.  The  stock,  particularly  in  Europe,  has 
been  slowly  decreasing,  and  the  price  has  risen  30  per  cent  in  the 
last  three  months.  Recently  copper  was  sold  as  high  as  $365  a  ton 
in  England  and  Scotland,  and  in  New  York  copper  is  quoted  at 
17  cents  per  lb.;  compared  with  11  cents  a  year  ago,  this  is  an  in- 
crease of  over  50  per  cent.  Apparently  this  advance  is  only  partly 
due  to  speculation  and  largely  to  a  very  great  consumption  at  home 
and  abroad,  much  in  excess  of  the  production. 

It  is  a  serious  problem  to  users  of  copper  to  know  if  there  is  any 
means  of  relief  from  such  a  rising  market.  The  street  railway  com- 
panies are  among  the  largest  purchasers,  for  copper  is  employed  in 
nearly  every  part  of  their  equipments.  The  rise  of  50  per  cent  has 
enormously  increased  the  cost  of  trolley  wire,  feeders,  bonds,  and 
afTects  motors,  generators  and  fittings  in  the  power  station  and  on 
the  cars.  There  is  but  one  metal  which  can  be  economically  sub- 
stituted for  copper  for  conducting  electric  currents,  and  that  is 
aluminum.     With  the  present  price  of  copper,  aluminum  seems  to 
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and  really  a  branch  of  the  latter,  runs  from  Aurora  through  North 
Aurora  and  Batavia  to  the  point  A  and  in  Geneva  to  the  court 
house,  marked  C  on  the  map.  At  the  point  C  it  connects  with  the 
Elgin  City,  Carpentersville  &  Aurora  Railway  running  through  St. 
Charles  and  Clintonville  to  Elgin.  The  portion  of  the  road  which 
is  uncompleted  because  of  this  litigation  is  indicated  by  the  dotted 
line  beginning  at  A. 


ELECTRIC  BOARD  FOR  BUFFALO. 


A  bill  has  been  introduced  in  the  New  York  legislature  providing 
for  a  Buffalo  Board  of  Electricity  Commissioners,  to  regulate  the 
wiring  in  that  city  and  prevent  the  employment  of  incompetent  men 
in  such  work.  One  member  is  to  be  a  practical  wireman  of  at  least 
six  years'  experience,  one  a  member  of  the  Board  of  Fire  Under- 
writers, and  the  third  an  electrical  engineer  of  good  repute. 


A  niotorman  in  Providence,  R.  I.,  was  arrested  last  month  for 
running  his  car  faster  than  six  miles  per  hour,  the  limit  by  ordi- 
nance; in  taking  a  switch  the  conductor  was  thrown  from  the  car 
and  injured  which  was  the  reason  for  the  question  of  speed  (if  it 
really  was  too  high)  being  raised. 


have  a  decided  advantage  as  far  as  cost  is  concerned,  except,  per- 
haps, where  the  wire  has  to  be  covered  with  insulation. 

Copper  has  a  specific  gravity  of  8.93  and  a  tensile  strength  of 
16,500  lbs.  per  sq.  in.  when  pure,  but  for  commercial  work  it  has  a 
purity  of  about  98  per  cent,  and  in  the  form  of  hard  drawn  copper 
wire  has  a  tensile  strength  of  65,000  lbs.  Aluminum  has  a  specific 
gravity  of  2.68,  a  tensile  strength  of  26,000  lbs.  in  pure  soft  wire  and 
40.000  lbs.  per  sq.  in.  in  the  form  of  hard  drawn  wire.  According 
to  the  above  copper  is  3.332  times  as  heavy  as  aluminum,  volume 
for  volume.  A  series  of  careful  experiments,  made  by  E.  F.  North- 
rup,  upon  the  relative  conductivity  01  the  two  metals  showed  alu- 
minum to  have  61.5  per  cent  of  the  conductivity  of  copper.  To 
compare  the  costs  of  the  two  metals  we  may  use  the  expression 
gCp-=-GcP=i,  where  g,  c  and  p  are  specific  gravity,  conductivity 
and  price,  respectively  of  copper, and  G.  C  and  P  for  aluminum.  Sub- 
stituting the  values  given  above  we  get  (.8.93X6i.sXi7)-^(2.68X 
iooXP)=i.  From  this  the  cost  of  aluminum  of  equal  conducting 
power  would  be  34.83  cents  per  lb.  to  correspond  with  copper  at  17 
cents.  The  Pittsburg  Reduction  Company  has  stated  that  it  will  sell 
rods,  bars,  plates  and  wire  drawn  not  less  than  No.  12  B  &  S  in 
large  special  orders  for  electrical  conductors  at  29  cents  per  lb.,  and 
guarantee  the  conductivity  higher  than  that  given  above.  This  is 
equivalent  to  copper  at  14.14  cents  per  lb. 
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Properly  drawn  aluminum  wire  is  as  tough,  and  will  stand  bend- 
ing as  severely  without  breaking,  as  soft  copper  wire.  On  account 
of  having  hut  48  per  cent  of  the  weight  and  60  per  cent  greater 
cross  section  than  copper  wire,  longer  spans  can  be  constructed  be- 
tween poles  and  insulators.  The  following  table  gives  the  com- 
parative area,  diameter  and  gages  of  equivalent  copper  and  alu- 
minum wires: 


Sizes  ol  Copper  Wire. 

sizes  of  Aluminum  Wire  Having 
Equal  Electrical  Conductivity 
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One  of  the  chief  drawbacks  to  the  use  of  aluminum  is  the  diffi- 
culty of  soldering  or  brazing,  which  is  on  account  of  the  high  heat 
conductivity  and  the  surface  of  the  metal  cannot  be  cleaned  with 
ordinary  soldering  salts.  There  is  a  thin  film  of  oxide  over  the  sur- 
face which  prevents  the  solder  from  amalgamating  with  the  alumi- 
num, but  this  can  be  removed  by  scraping  or  by  a  solution  com- 
posed of  one  part  hydrofluoric  acid,  10  parts  nitric  acid  and  50  parts 
water.  Soldering  is  a  much  more  difficult  and  slow  operation  than 
with  copper,  but  the  facility  wilh  which  it  can  be  done  depends 
very  much  on  the  skill  of  the  workman.  At  best  the  soldered  joints 
are  not  .strong  and  are  subject  to  electrolysis. 

Several  forms  of  mechanical  joints  have  been  successful;  per- 
haps the  most  satisfactory  form  consists  of  thin  aluminum  sheets 
being  wrapped  and  twisted  about  the  joint,  which  can  be  left  smooth 
on  the  outside  when  desired  and  can  be  made  stronger  than  the 
body  of  the  conductor.  Another  method  of  making  joints  is  to  roll 
a  thin  aluminum  sheet  about  6  in.  wide  into  two  cylinders  from  op- 
posite edges  of  the  sheet  and  the  ends  of  the  wires  are  joined  by  in- 
serting them  in  the  cylinders  from  opposite  ends,  and  both  the  wire 
and  sheet  twisted  with  pliers  until  a  firm  joint  is  secured  which  is 
strong  and  impervious  to  air  and  water. 

In  reference  to  the  general  use  of  aluminum  for  electrical  con- 
ductors, A.  E.  Hunt,  president  of  the  Pittsburg  Reduction  Com- 
pany, the  largest  manufacturers  in  the  world,  writes: 

"Aluminum  has  been  used  very  largely  for  electrical  conductors 
for  some  time  past.  The  Pittsburg  Reduction  Company  has  had 
10,000  h.  p.  of  electrical  current  transmitted  over  an  aluminum  line 
for  the  last  two  years.  The  Niagara  Falls  Hydraulic  Power  & 
Manutacturing  Company  has  a  considerable  amount  of  this  mate- 
rial about  its  plant  at  the  lower  works  of  the  Pittsburg  Reduction 
Company.  We  have  furnished  some  80  miles  of  aluminum  wire 
for  electrical  conductors  at  Snoqualmie  Falls,  for  the  transmission 
of  power  from  the  falls  to  Seattle  and  Tacoma.  We  have  furnished 
the  Standard  Electric  Company,  of  California,  with  a  considerable 
amount  of  wire  for  electrical  conductors;  also  the  Pennsylvania 
Railroad  Company  with  some  aluminum  wire,  and  have  very  sat- 
isfactory reports  regarding  it  from  the  superintendent  of  telegraph. 

"The  following  is  a  copy  of  a  letter  received  some  time  ago  from 
D.  H.  Fitch,  manager  of  the  telephone  c.Kchange,  Cazenovia: 

"  'In  regard  to  the  further  use  of  aluminum  wire,  I  shall  have 
need  of  a  little  for  special  work  this  spring.  All  thus  far  has  served 
its  purpose  splendidly.  I  was  a  little  apprehensive  of  the  last,  on 
account  of  being  so  soft,  but  it  has  stood  the  storms  thus  far  with- 
out the  least  impairment.  The  last  wire  put  up  had  about  450  ft. 
spans.  The  long  span  (nearly  600  ft.)  has  now  stood  through  two 
winters  and  is  in  perfect  condition — just  where  I  put  it — and  has 
not  stretched  or  sagged.  I  have  an  inquiry  from  Canada,  which  I 
herewith  enclose.  I  have  said  to  him  that  my  use  of  aluminum  is 
most  satisfactory,  and  if  I  had  this  exchange  to  build  today,  I 
would  use  aluminum  wholly  for  line  work.' 

"We  have  furnished  the  Bell  Telephone  Company  with  alumi- 
num conductors  for  foreign  business;  also  have  furnished  consid- 
erable aluminum  for  conductors  in  Japan  and  other  foreign 
countries. 


"We  arc  not  recommending  aluminum  for  electrical  conductors 
where  it  is  necessary  that  the  material  should  be  soldered,  but  we 
are  now  arranging  for  suitable  joints  which  will  entirely  avoid  the 
use  of  solder  to  give  satisfactory  lines. 

"We  are  now  putting  in  two  14-in.  and  four  lo-in.  mills,  with  two 
continuous  drawing  benches,  so  as  to  draw  aluminum  wire  as 
cheaply  as  copper  wire  is  drawn,  and  we  shall  have  as  large  facil- 
ities as  any  mill  in  the  country  for  doing  this  work. 

"We  intend  in  the  future  to  be  in  the  market  with  aluminum  wire 
as  against  copper,  although  there  are  many  places  where  we  will 
not  compete  with  copper  where  insulated  covering  and  soldering 
are  necessary,  as  in  switchboard  work. 

"We  do  not  mean  to  claim  that  aluminum  is  to  replace  copper  by 
any  means,  but  what  we  maintain  is  that  a  large  amount  of  work 
can  be  done  with  aluminum  as  well  as  copper,  and  this  we  shall 
endeavor  to  secure.  We  can  furnish  aluminum  at  a  price  to  make 
it  cheaper  than  copper,  for  many  purposes.  It  is  our  intention  to 
later  cm  push  for  the  street  railway  business." 


SHALL  MOTORMEN   BE  EXAMINED   BY  THE 
STATE. 


A  bill  providing  for  the  compulsory  examination  of  all  street  rail- 
way motormen  now  pending  in  the  Michigan  legislature  is  severely 
criticised  by  managers  on  the  ground  that  it  requires  that  the  mo- 
torman  have  a  knowledge  of  the  apparatus  he  uses  which  is  entirely 
unnecessary  and  may  (because  a  little  knowledge  is  dangerous) 
prove  a  real  disadvantage  to  the  company.  As  one  manager  put  it, 
the  experienced  motorman  knows  about  as  much  of  the  inside 
workings  of  his  motor  as  does  the  business  man  about  his  watch, 
and  has  about  the  same  need  of  such  knowledge.  Companies  do  not 
give  men  charge  of  cars  until  they  are  competent  to  handle  them. 


THIS  CAR  WAS  FOR  EXPANSION. 


A  rather  unusual  incident  in  street  railroading  is  reported  from  a 
western  city.  The  corner  of  .^  and  B  streets  is  a  junction  point,  and 
interurbaii  cars  leave  B  street  at  this  corner,  turning  to  the  left  into 
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A  street.  On  February  15  the  switch  point  slipped  after  the  forward 
truck  had  safely  taken  the  curve  to  the  left,  and  when  the  rear  truck 
reached  it  the  switch  was  set  for  the  right  hand  curve  with  the  result 
that  the  car  soon  reached  the  position  shown  in  the  accompanying 
sketch.  Of  course  no  damage  was  done  and  after  a  few  miiuUes' 
delay  the  car  was  sent  on  its  way. 


OWNER  OF  WAGON   PAYS  FOR  COLLISION. 


Some  time  ago  a  car  of  the  Atlanta  (Ga.)  Railway  Company  was 
run  into  by  a  team  and  wagon,  and  one  of  the  horses  struck  an  em- 
ploye of  the  company  who  was  on  the  front  platform,  though  not 
on  duty  at  the  time.  The  employe  was  severely  injured  and  sued  the 
owners  of  the  wagon  for  damages  sustained.  The  case  was  tried 
last  month  and  the  injured  man  given  a  verdict  for  $250.  This  is  an 
unusual  result  from  a  collision  in  which  a  street  car  plays  a  part. 


Pleasure  Resorts  in  1899. 

Plans  of  Street  Railways  for  the  Entertainment  of  Patrons  During  the  Coming  Season     New  Features  in  the 
Way  of  Attractions     Amusement  Circuits     Vapor  Launches  for  Lakes. 


At  all  thf  iiKcliiife'S  ami  c(jiivi;iitions  of  strcut  railway  operating 
olliccrs  since  last  summer  there  have  been  discussions  as  to  the  ad- 
visability of  providing  annisemenis  of  various  kinds.  The  advice  in 
nearly  all  instances  was  that  very  expensive  attractions  should  be 
avoided.  Companies  which  introduced  jjrand  opera  and  other  high 
class  music,  and  elalxjrale  special  exhibitions  found  tbeni  expensive 
experiments.  Vaudeville  performances,  to  which  a  small  charge 
is  made,  are  by  all  odds  the  best  paying  entertainments  at  the  thea- 
ters. Band  concerts,  generally  given  by  a  local  brass  band,  with  a 
liberal  share  of  imrely  popular  airs  on  the  programs,  also  draw  a 
large  p.ilii>n;igr.     'I'lir  laic  war  fiMiiislied  ni.iiiy  ideas  for  marine  and 


JAMF..STOWN,  N.  Y. 

Jamestown  is  ailmirably  situated  for  summer  attractions,  being  at 
the  outlet  of  Cliautauc|ua  Lake,  and  it  is  but  natural  that  the  James- 
town Street  Railway  Company  should  have  one  of  the  finest  parks 
in  New  York.  Celeron  park  includes  a  zoological  garden  with  bear 
pits  and  a  monkey  house,  a  gravity  railway,  bowling  alleys,  a  Moor- 
ish palace,  shooting  galleries,  a  miniature  railway  with  12  coaches,  a 
water  toboggan  the  end  of  which  is  shown  in  fjne  of  the  views,  the 
Phoenix  wheel  which  was  modeled  after  the  F'erris  wheel  and  ex- 
bibiliil  at  the  Alia  ita  Kxposition,  and  a  cycle  boat  which  affords  a 


CELERON  PAKK-JAMESTOWN  STREET  RAILWAY,  JAMESTOWN.  N.  Y. 


pyrciteclinic  displays  wliicli  drew  enormous  crowds  to  many  parks, 
and  these  will  doubtless  be  even  more  popular  this  coming  summer. 
One  novelty  of  this  year  will  be  golf  links  which  may  be  a  drawing 
card  in  some  localities  which  have  the  golf  craze.  A  number  of 
companies  find  that  zoological  gardens  on  a  small  scale  are  popular 
and  deservingly  so. 

The  summer  resorts  arc  generally  being  improved  for  this  coming 
season  and  many  new  ones  laid  out  at  great  expense.  A  large  num- 
ber of  street  railways  having  fine  parks  are  publishing  pamphlets 
and  booklets  handsomely  illustrated  w-ith  half  tone  views  in  the 
parks  and  along  the  routes.  These  are  distributed  throughout  the 
city  and  adjoining  territory.  They  are  placed  in  racks  or  handed 
out  in  the  railroad  stations  and  hotels  so  that  the  attention  of 
strangers  in  the  city  will  be  called  to  this  means  of  recreation;  also 
mailed  to  clubs,  orders,  societies.  Sunday  schools  and  other  church 
organizations  which  generally  give  annual  picnics.  By  this  means 
pleasure  travel  is  increased  to  a  marked  degree.  The  street  railway 
companies  are  performing  a  service  in  the  various  cities  where  they 
maintain  parks  wdiich  is  of  incalculable  value  and  this  good  work  is 
being  appreciated.  In  some  of  the  larger  cities  the  street  railway 
resorts  rival  the  municipal  parks  in  area  and  beauty,  and  in  many  of 
the  cities  of  secondary  importance  the  companies  have  provided  the 
only  breathing  spots  and  pleasure  grounds. 


unitjue  way  of  enjoying  the  lake.  There  are  tables  and  seats  for  pic- 
nic parties,  swings  and  sand  piles  for  the  children.  In  the  after- 
noons and  evenings  open  air  band  concerts  are  given  free  of  charge 
and  on  special  occasions  there  are  fireworks  and  balloon  ascensions. 
The  auditorium  and  convention  hall  is  an  enormous  building  having 
a  seating  capacity  of  8.500;  in  summer  dances  arc  given  in  the  build- 
ing and  in  the  winter  it  becomes  a  skating  rink.  The  Celeron  thea- 
ter is  a  handsome  building  holding  2.000  people.  During  this  sea- 
son the  attractions  will  be  the  Tommy  Shearer  Repertorv-  Company. 
Barlow  Minstrels,  Waite's  Comic  Opera  Company,  "The  Spoon- 
ers"  and  high  class  vaudeville.  The  company  will  erect  several  new 
buildings  for  concessions  and  will  build  quarters  for  the  water  ani- 
mals. General  Manager  Maltby  states  that  all  the  attractions  were 
very  successful  last  year. 

ASHLAXD,  KY. 

The  special  exhibitions  at  Clyffeside  park  which  is  owned  and 
managed  by  the  Ashland  &  Catlettsburg  Street  Railway  Company 
have  been  described  and  illustrated  in  the  Review.  There  are 
swings,  trapeze,  croquet,  see-saws,  facilities  for  boating  and  vaude- 
ville for  the  pleasure  of  the  patrons.  The  company  has  found  the 
park  a  profitable  investment.  The  refreshment  privileges  are  rented 
and  an  entrance  fee  of  10  cents  is  charged  visitors  who  are  not  pas- 
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sengers.  Picnics  and  conventions  are  found  to  be  very  desirable 
and  this  coming  season  there  will  be  an  encampment  o(  the  State 
College  cadets  in  the  park.  President  Ringo  says  that  the  company 
expects  to  build  a  casino  this  season. 

BIRMINGHAM,  ALA. 

One  of  the  most  progressive  companies  in  the  pleasure  resort 
business  is  the  Birmingham  Railway  &  Electric  Company.  General 
Manager  J.  B.  McClary  writes:  "We  have  been  running  parks  and 
park  attractions  several  years  with  great  success.  The  Street 
Railway  Review  is  the  cause  of  this,  having  drummed  this  idea  in- 
to street  railway  manager's  heads  for  several  years.  We  acted  on 
your  suggestion  and  won."  Boating,  bathing,  fishing,  merry-go- 
rounds,  side  shows  and  band  concerts  on  Sunday  draw  large 
crowds.  Everything  is  under  the  management  of  the  company  and 
no  admission  is  charged.  Last  season  theatrical  performances  drew 
crowded  houses  every  night  when  the  weather  was  good,  and  for 
such  entertainmen'.s  a  fee  of  lo  cents  is  charged.  A  contract  has 
been  signed  for  vaudeville,  drama,  specialties  and  other  attractions 
of  the  "roof  garden"  nature  for  14  weeks  of  the  season  beginning 
May  29  and  extending  to  September  3,  with  the  Southern  Amuse- 
ment Syndicate.  The  agreement  is  in  part  as  follows,  the  syndicate 
being  the  party  of  the  first  part  and  the  street  railway  company  the 
second  party: 

"Said  party  of  the  second  part  agrees  to  furnish  for  theatrical  at- 
tractions or  comp?.nies  of  the  Southern  Amusement  Syndicate  for 

the  above  time  the lighted,  heated,  cleansed  and  licensed; 

attaches  to  work  front  theater  and  stage,  usual  orchestra  and  adver- 
tising in  daily  papers,  tickets  and  ticket  sellers,  bill  posters  and  dis- 
tributers, currents  for  all  electrical  effects;  to  furnish  the  resources 
of  the  theater  in  scenery,  set  stufif,  furniture  and  appointments  and 
imperishable  property,  and  to  furnish  transportation  to  and  from 
theater  to  members  of  companies;  employes  of  theater  to  assist  in 
carrying  scenery  and  baggage  to  and  from  stage  door  and  to  the 
stage  and  dressing  rooms,  and  deliver  same  outside  of  the  stage 
door  immediately  after  the  last  performance  of  each  company. 

"Said  party  of  the  first  part  agrees  to  furnish  full  acting  compa- 
nies to  faithfully  perform  at  the  above  theater  from  time  to  time,  for 
the  above  stated  periods,  and  will  not  allow  said  company  to  appear 
previously  at  any  other  place  of  amusement  in  said  city  during  the 
continuation  of  this  contract,  furnishing  entire  stage  entertainment, 
and  to  conform  to  rules  and  regulations  governing  said  place  of 
amusement. 

"For  the  faithful  observance  and  fulfillment,  by  said  party  of  the 
first  part,  of  each  and  all  of  the  above  conditions,  the  said  party  of 
the  second  part  agrees  to  pay  him,  or  his  representatives,  the  sum 
resulting  from  the  following  terms:  The  receipts  from  all  ticket 
sales,  cash  collections  at  the  door,  and.... per  cent  of  all  excess 
fares,  for  the  six  days  of  each  week. 

"Prices  of  admission  to  be  fixed  by  party  of  the  first  part. 

"It  is  further  agreed,  that  for  the  mutual  interests  of  parties  of 
the  first  part  and  second  part,  and  the  honest  and  faithful  fulfillment 
of  this  contract,  that  party  of  the  first  part  shall  furnish  good  and  le- 
gitimate attractions  for  the  amusement  of  the  public,  and  the  party 
of  the  second  part  will  furnish  such  transportation  facilities  as  the 
public  may  demand  for  the  comfortable  transportation  of  passen- 
gers to  and  from  said  place  of  amusement." 

This  contract  is  altered  to  suit  conditions  and  in  this  case  the 
company  pays  salaries  and  does  not  work  on  the  percentage  plan. 

DULUTH,  MINN. 

The  Duluth  Street  Railway  Company  rents  its  park  together  with 
all  the  concessions,  and  admission  is  free  to  everyone,  no  distinc- 
tion being  made  between  passengers  and  others  except  when  theat- 
rical entertainments  are  given.  The  park  is  finely  situated  on  a 
bluff,  access  to  which  is  gained  by  an  inclined  railway.  No  decision 
has  yet  been  reached  for  the  line  of  attractions  this  season. 

SENECA  FALLS,  N.  Y. 

The  Geneva,  Waterloo,  Seneca  Falls  &  Cayuga  Lake  Traction 
Company  manages  Cayuga  Lake  park  but  has  rented  the  cafe,  re- 
freshment and  merry-go-round  privileges,  the  latter  on  the  per- 
centage plan.  No  admission  either  to  the  park  or  entertainments  is 
charged  to  passengers,  but  other  visitors  pay,  and  some  revenue 
is  derived  from  bicycle  riders  by  a  charge  for  checking  wheels  and 


10  cents  admission  to  the  entertainments.  Passengers  are  given 
tickets  to  the  theater.  The  vaudeville  performances  are  conducted 
on  a  stage  on  the  lake  about  50  ft.  from  the  shore,  the  pavilion 
being  the  only  place  from  which  a  good  view  can  be  obtained.  The 
attractions  last  year  were  quite  profitable  and  the  prospects  for  this 
season  arc  very  favorable,  a  number  of  picnics  and  conventions 
having  already  been  booked.  There  are  good  facilities  for  bathing, 
fishing  and  boating  and  for  the  latter  the  company  owns  and  rents 
25  row  boats. 

MT.  VERNON,  O. 

Mt.  Vernon  is  a  prosperous  Ohio  city  located  in  the  Kokosing 
lalley,  45  miles  northeast  of  Columbus.  By  a  ride  of  2.1/2  miles  on 
the  park  cars  of  the  Mt.  Vernon  Street  Railway  Company  a  passen- 
ger arrives  at  the  entrance  of  Lake  Hiawatha  Park.  The  resort 
covers  a  track  of  50  acres  which  is  naturally  very  beautiful  but  it  has 
been  made  more  attractive  by  landscape  gardening,  the  arrangement 
01  artistic  floral  designs,  broad  lawns,  terraces,  and  fine  walks  and 
roadways.  The  rustic  architecture  of  the  improvements  such  as 
bridges,  seats  and  shelters  of  various  kinds  is  very  artistic.  Lake 
Hiawatha,  which  gives  the  park  its  name,  is  a  pretty  sheet  of  water 
fed  by  springs  and  wells  from  which  the  water  is  pumped  by  electric 
power.  The  outlet  lo  the  lake  is  by  the  falls  of  Minnehaha  partially 
shown  in  the  illustration.  There  is  a  boat  house  on  the  lake  shore 
and  a  large  number  of  row  boats  which  are  rented  by  the  company. 
A  bath  house  having  20  apartments  is  nearby  and  spring  boards, 
swings,  water  toboggan  and  marine  trolley  are  provided  for  the  en- 
joyment of  a  swim  or  plunge  in  the  lake.  Besides  the  summer 
sports  there  is  fine  skating  on  the  lake  in  winter.  The  company  en- 
circles the  lake  with  arc  lamps  and  provides  band  music  during  the 
skating  season  and  large  crowds  are  attracted  to  enjoy  the  healthful 
exercise. 

A  baseball  diamond,  tennis  courts,  croquet  grounds  and  a  half- 
mile  bicycle  track  have  been  laid  out  and  three  bowling  alleys  built 
for  the  pleasure  of  athletically  inclined  visitors  and  not  infrequently 
contests  in  these  sports  are  held.  Besides  a  merry-go-round  there 
is  a  pony  livery  to  cater  to  the  tastes  of  the  children.  The  building, 
together  with  a  number  of  little  ones  about  to  take  a  ride,  is  shown 
in  the  illustration.  Another  view  is  of  a  little  rustic  shelter  and  the 
Dairy  Kitchen  where  ice  cream,  soda  water,  cigars,  candy  and 
dainty  lunches  are  served.  The  company  has  built  an  auditorium, 
80  by  100  ft.,  with  a  seating  capacity  of  3,000.  A  stage  with  suitable 
scenery  is  also  provided,  so  that  all  kinds  of  theatrical  and  musical 
entertainments,  conventions  and  large  meetings  of  all  kinds  can  be 
held. 

The  park  "Zoo"  is  one  of  the  notable  features.  The  bears  are 
confined  in  a  combined  pit  and  cage  built  of  iron  and  stone.  The 
deer  are  in  a  two-acre  wire  enclosure  with  a  log  barn  for  winter- 
quarters;  there  is  a  prairie  dog  village,  a  den  of  foxes,  beavers,  sev- 
eral coons,  coyotes,  alligators,  monkeys,  badgers,  wild  cats,  moun- 
tain lions,  minks,  gophers,  golden  eagles,  owls  and  ground  hogs  on 
exhibition. 

One  feature  which  is  rather  unusual  in  a  street  railway  park  is  the 
summer  cottage.  There  are  a  number  of  them,  each  bearing  an  In- 
dian name  as  Mackinac,  Cheyenne,  Kaw,  Minnehaha,  etc.,  and  over- 
looking Lake  Hiawatha.  These  cottages  are  finished  in  hard  wood, 
the  floors  covered  with  Japanese  mattings,  and  furnished  ready  for 
occupancy  except  bedding,  linen  and  towels.  A  cottage  may  be 
rented  for  $6.50  a  week  or  $20  a  month.  Adjoining  the  cottages  is  a 
dining  fiall  where  meals  can  be  purchased  for  25  cents  or  board  at 
$4.50  per  week.  There  are  telephone  and  telegraph  connections  at 
the  park,  two  free  mail  deliveries  to  the  cottagers  daily,  and  the 
park  has  its  own  complete  system  of  water  works  and  electric  light- 
ing. No  intoxicating  liquors  are  sold  or  permitted  to  be  brought 
upon  the  grounds  and  the  boat  house  and  all  places  of  amusement 
are  closed  on  Sunday.  In  event  of  rain  the  buildings  in  the  park 
will  shelter  10,000  people,  or  the  entire  population  of  Mt.  Vernon. 

The  park  is  owned  and  managed  by  the  company.  For  four  sea- 
sons theatrical  entertainments,  principally  vaudeville,  have  been 
given  and  an  entrance  fee  of  S  cents  is  charged.  Secretary  D.  K. 
Bird  states  that  the  results  have  been  satisfactory,  and  that  many 
picnics  from  out  of  town  come  to  the  park. 

KANKAKEE,  ILL. 

The  Kankakee  Electric  Railway  Company  rents  a  park  in  which 
it  has  built  a  theater,  boat  and    bath  houses  and    a  pavilion    for 
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dancing.  During  the  summer  dramatic  productions  are  given  by  a 
stock  company  six  nights  in  the  week.  An  admission  of  lo  cents  is 
charged  to  all  but  no  bicycles  are  allowed  on  the  grounds.  Picnics 
and  conventions  are  profitable  and  the  company  solicits  this  patron- 
age. 

DETROIT,  MICH. 

In  Detroit  there  are  no  street  railway  park  attractions.  The  De- 
troit Electric  Railway  Company  formerly  maintained  the  Boulevard 
park,  but  this  was  abandoned  two  years  ago  and  since  then  no  effort 
has  been  made  to  stimulate  traffic  by  this  means.  Thousands,  how- 
ever, use  the  cars  to  reach  Belle  Isle,  the  city  park  on  an  island  in 
the  Detroit  river. 

SEDALLA.,  MO. 

The  Sedalia  Electric  &  Railway  Company  owns  and  manages  its 
park  and  has  already  built  a  theater,  shoot-the-chutcs,  boat  and  bath 
houses  and  will  erect  two  pavilions  this  year.  Large  crowds  at- 
tended the  performances  last  year.  .Xn  entrance  fee  of  5  cents  is 
charged  to  others  than  passengers. 

SHEBOYGAN,  WIS. 

The  Sheboygan  Light,  Power  &  Railway  Company  owns  and 
manages  its  park  which  is  free  to  its  patrons,  but  5  cents  admission 
is  charged  to  others.  There  is  every  facility  for  boating,  bathing 
and  fishing,  a  large  pavilion  for  dancing  and  picnic  parties;  a  fine 
summer  hotel  is  also  on  the  grounds.  Entertainments  are  given  in 
the  theater  three  nights  a  week  for  14  weeks  during  the  summer  as 
well  as  band  concerts  on  certain  occasions.  For  four  years  the  com- 
pany has  maintained  a  menagerie  in  connection  with  the  park  and 


it  is  liberally  patronized  and  no  special  effort  is  made  to  secure  pic- 
nics and  other  large  gatherings. 

FT.  WAYNE,  IND. 

The  Ft.  Wayne  Consolidated  Railway  Company  owns  and  man- 
ages Robinson  Park,  letting  only  the  refreshment  and  boating  priv- 
ileges. The  park  is  free  to  passengers,  10  cents  being  charged  to 
others.  The  park  has  facilities  for  boating  and  bathing,  merry-go- 
rounds,  a  theater  and  other  popular  attractions;  all  the  buildings 
liave  been  constructed  by  the  company.  Vaudeville  shows  proved 
very  successful  last  year.  For  this  season  the  new  attractions  will 
be  a  bicycle  track  and  a  zoological  garden. 

PITTSBURG,  PA. 

The  Monongaliela  Traction  Company  has  purchased  a  iso-acre 
tract  on  the  west  bank  of  the  Monongahela  river  opposite  Brad- 
dock,  Pa.,  and  will  improve  it  as  a  first  class  summer  resort.  It  is 
alongside  one  of  the  company's  lines  from  Homestead  to  McKees- 
port,  and  is  12  miles  from  Pittsburg,  five  from  McKeesport,  and 
two  from  Homestead  and  Duquesne.  A  summer  theater  is  to  be 
built,  a  dancing  pavilion  •/2  by  100  ft.  encircled  by  a  20-ft.  prome- 
nade, a  club  house  bowling  alleys,  a  band  stand  and  a  large  dining 
liall  with  kitchen.  K  baseball  diamond,  tennis  courts,  a  bicycle  track 
and  perhaps  a  race  track  will  be  laid  out  for  summer  sports.  Exca- 
vations will  be  made  for  a  lake  500  by  600  ft.  which  will  be  fed  by 
large  springs  on  the  grounds.  The  outlet  will  be  by  a  waterfall  into 
the  river.  On  top  of  the  hill  two  observatories  are  to  be  constructed 
overlooking  the  river  1,200  ft.  below.  .K  contract  has  already  been 
closed  for  a  brass  band  to  furnish  music  for  the  entire  season  from 


TRUSCOTT  MOTORS  AND  l'R()PELL,ERS. 


the  result  has  been  very  satisfactory, 
will  be  a  golf  link. 


The  new  feature  for  this  year 


NEW  HAVEN,  CONN. 

The  Winchester  Avenue  Railroad  Company  has  found  by  experi- 
ence that  the  best  plan  is  to  lease  the  entire  park  with  concessions 
to  one  party,  the  coinpany  only  retaining  the  right  to  exercise  con- 
trol of  the  character  and  conduct  of  the  place  and  amusements,  also 
the  privilege  of  presenting  vaudeville  and  theatrical  entertainments. 
All  the  buildings  End  improvements  were  built  by  the  company. 
No  entrance  fee  is  charged  to  anyone,  but  wheelmen  are  compelled 
to  check  their  wheels  before  entering  the  grounds,  at  two  large 
stands  accommodating  700  bicycles;  the  charge  for  checking  is  S 
cents.  The  chief  attractions  are  band  concerts  every  afternoon  and 
evening,  the  electric  fountain  and  fireworks  at  least  once  a  week. 
As  this  is  the  only  resort  of  its  kind  in  a  city  of  100,000  inhabitants 


May  30  to  September  30.  The  work  is  being  rushed  with  vigor  so 
that  it  may  be  opened  on  Decoration  day.  It  will  be  known  as  Ken- 
nywood  Park. 

OTTAWA,  CANADA. 

.\fter  comparing  the  results  of  managing  its  own  resort  in  1897 
and  leasing  it  in  1898,  the  Ottawa  Electric  Company  will  manage 
its  park  this  coming  season  with  the  exception  of  the  refreshment 
rooms  in  the  auditorium,  which  will  be  rented.  Admission  to  the 
park  is  free  to  all,  but  seats  in  the  auditorium  during  vaudeville  en- 
tertainments are  10,  15  and  25  cents.  Swings  and  merry-go-rounds 
add  to  the  attractions  of  the  grounds,  especially  for  picnics,  which 
were  found  particularly  profitable  last  year. 

HOLYOKE,  MASS. 

The  Holyoke  Street  Railway  Company  owns  and  manages  the 
celebrated  "Mountain  Park"  which  covers  400  acres.     In  addition 
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it,  llir  iH-.iiilitiil  scciu-iy,  shady  iKioks  anil  pleasure  grounds  there 
arc  look-mil  lowers,  the  (leer  park,  open  air  stage,  merry-go-round 
and  gravity  railway  all  of  which  were  constructed  hy  the  company. 
Good  vaudeville  performances  will  he  given  for  14  weeks  beginning 
with  June  15.  The  charge  is  5  cents  for  a  seat  to  such  attractions 
and  last  year  the  results  from  such  attractions  were  very  satisfac- 
tory. The  company  employs  a  manager  for  the  park  whose  duty  it 
is  to  book  desirable  allraelions  and  eiilerLiinmenls,  I'icnies  and 
conventions  at  the  park  have  not  iiroved  particularly  advantageous 
to  the  company,     'riie  rc^tau^ant  privileges  only  ari'  rented.     Admis- 


to  catch  clothing  r)r  throw  oil  or  grease.  The  motor  is  the  acme 
of  simplicity,  absohUely  safe  and  rc'iuircs  no  licensed  pilot  or  engi- 
neer to  operate  it.  There  is  nothing  about  it  which  can  easily  get 
out  of  order  and  so  simple  a  child  can  operate  it. 


WORKING  AGREEMENT  IN   MILWAUKEE. 


The  Milwaukee,   Kacine  &  Kenosha  Electric  Railway  Company 
has  always  operated  its  cars  over  the  tracks  of  the  Milwaukee  EIcc- 


TRUSCOTT  VAl'OK    LAt'NCU. 


sion  to  the  park  is  free  to  all,  but  a  charge  of  5  cents  is  made  for 
checking  wheels. 


Some  bright  young  man  observed  that  all  cities  are  located  on  or 
near  a  body  of  water;  the  same  individual,  had  he  been  making  ob- 
servations today,  would  have  noted  that  street  railway  parks  are 
similarly  situated.  Boating  either  by  launch  or  row  boat  is  one  of 
the  great  attractions  for  any  resort,  but  the  majority  of  plea.sure 
seekers  do  not  care  for  the  vigorous  exercise  of  rowing.  Where  a 
light  draught,  mcchanicallv  propelled  and  easily  handled  boat  can 
be  secured  it  proves  a  great  drawing  card.  One  of  the  illustrations 
shows  a  boat  which  is  admirably  suited  for  such  work.  It  is  40  ft. 
long,  9  ft.  beam  and  draws  only  28  in.  of  water  when  loaded  to  its 
capacity.  There  were  36  passengers  crowded  to  one  side  of  the  boat 
to  get  a  place  in  the  picture.  This  same  boat  has  carried  70  persons 
at  a  speed  of  nine  miles  an  hour  with  an  equipment  of  8  h.  p.  of  ma- 
chinery. This  type  of  launch  can  be  procured  from  a  row  boat  size 
16  ft.  in  length  to  a  60-ft.  cruising  yacht.  Considering  the  kind  and 
popularity  of  the  service  and  the  capacity  for  carrying  passengers 
they  are  not  expensive.  The  Columbus  Street  Railway  Company 
has  had  a  20-ft.  launch  of  this  kind  in  Olentangy  park  and  was  so 
well  pleased  with  the  results  that  it  ordered  in  addition  a  30-ft.  vapor 
launch  which  is  called  the  "Wyandotte." 

The  boat  can  be  finished  in  any  style  with  any  kind  of  power,  but 
the  builder,  the  Truscott  Boat  Manufacturing  Company,  of  St.  Jo- 
seph, Mich.,  has  developed  a  vapor  motor  or  engine  which  experi- 
ence has  taught  is  best  adapted  to  the  work.  Another  illustration 
shows  the  motor,  propeller  wheel  and  shaft  with  reversing  gear. 
The  motor  sets  far  back  in  the  stern  of  the  boat  and  is  easily  con- 
trolled; in  fact,  by  reversing  the  motor  the  boat  can  be  stopped 
within  its  length.  In  the  bow  of  the  boat  is  a  tank  of  gasoline 
which  is  carried  through  a  brass  tube  in  vapor  form  to  the  motor. 
It  requires  about  one  pint  of  gasoline  per  h.  p.-hour.  and  the  tank 
is  of  sufficient  size  to  run  the  boat  about  400  miles.  The  exhaust 
which  escapes  under  the  after  deck  is  muffled.  Water  is  circulated 
about  the  cylinder  and  cylinder  heads  for  cooling  purposes.  An 
aluminum  jacket  completely  covers  the  motor  and  it  is  impossible 


trie  Railway  &  Light  Company  from  South  Milwaukee  to  the  city 
hall  terminus,  and  its  employes  were  under  the  jurisdiction  of  the 
latter  company  when  in  the  city  limits.  Thi^  arrangement  has  been 
unsatisfactory  in  some  respects,  and  a  new  agreement  was  made, 
taking  eflfect  March  i.  under  which  the  Milwaukee  Company  has 
responsible  control  of  the  operation  of  the  entire  interurban  line, 
though  the  ownership  of  that  line  is  not  changed.  It  is  the  inten- 
tion to  have  a  terminal  superintendent  of  the  Milwaukee  Company 
at  Racine,  as  it  has  for  the  Waukesha  line. 

This  agreement  with  the  Milwaukee.  Racine  &  Kenosha  is  an- 
other step  in  the  establishment  of  an  electric  railway  system  that 
will  connect  with  Milwaukee  the  cities  of  Oconomowoc,  Fond  du 
I-ac,  Oshkosh,  Necnah,  Appleton,  Kaukauna.  De  Pere.  Green  Bay, 
to  the  west  and  north,  and  Kenosha,  and  eventually  Chicago  at  the 
south. 

<  «  » 

CHICAGO  CONSOLIDATED  TRACTION 
COMPANY. 


The  Chicago  Consolidated  Traction  Company  has  been  incor- 
porated with  a  capital  of  $15,000,000,  for  the  purpose  of  eflFecting  the 
consolidation  of  the  outlying  Yerkcs  roads  in  Chicago,  as  recom- 
mended in  Mr.  Yerkes'  annual  report.  There  are  nine  companies 
which  it  is  proposed  to  consolidate.  They  are  as  I'ollow^s:  North 
Chicago  Electric  Railway.  Cicero  &  Proviso  Street  Railw^ay,  Chi- 
cago North  Shore  Street  Railway,  Chicago  Electric  Transit,  North 
Side  Electric  Street  Railway,  Evanston  Electric  Railway.  Chi- 
cago &  Jefferson  Urban  Transit,  Ogden  Street  Railroad  and  Subur- 
ban Railroad.  The  aggregate  capital  is  $13,900,000.  and  the  bonds 
$8,061,000.    These  companies  have  over  260  miles  of  track. 


At  the  annual  meeting  of  the  Citizens'  Passenger  Railway,  one  of 
the  Norristown,  Pa.,  street  railway  properties  operated  by  the 
Schuylkill  ^'aIley  Traction  Company,  a  dividend  of  3  per  cent  was 
declared  on  the  stock.  This  action  was  something  of  a  surprise, 
as  the  stock  has  recently  sold  as  low  as  $8  per  $5o-share. 
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NEW  TRANSFORMER  STATION  AT  TONA- 
WANDA. 


The  recently  organized  Tonawanda  (N.  Y.)  Cataract  Power  Com- 
pany has  completed  its  new  transformer  station  on  Robinson  street, 
in  North  Tonawanda,  and  current  is  now  supplied  from  the  appara- 
tus there  installed.  This  company  was  organized  for  the  purpose  of 
acting  as  distributing  agent  for  Niagara  power  in  the  town  of 
Wheatfield,  and  the  city  of  North  Tonawanda,  Niagara  County,  and 
in  the  town  of  Tonawanda  and  village  of  Tonawanda,  Erie  County. 
The  erection  and  operation  of  this  station  has  made  it  possible  to 
operate  the  BufTalo  &  Niagara  Falls  and  the  Buffalo  &  Lockport 
electric  roads  entirely  by  electric  power  generated  at  Niagara  Falls, 
for  it  forms  a  new  source  of  supply  that  will  allow  the  BufTalo  &  Ni- 
agara Falls  road  to  dispense  with  its  power  house  in  Tonawanda. 
Current  from  this  new  transformer  station  operates  the  cars  of  the 
Buflfalo  &  Niagara  Falls  road  from  the  car  barns  to  the  Buffalo  city 
line,  and  also  on  the  Buffalo  &  Lockport  road  to  a  point  at  or  near 
Pendleton  Center.  The  Buffalo  &  Lockport  line  also  receives  a 
supply  of  current  from  the  sub-station  in  Lockport;  the  Buffalo  & 
Niagara  Falls  line  is  also  supplied  current  from  the  rotaries  in  the 


The  present  installation  is  given  space  in  the  east  half  of  the 
transformer  room,  and  space  has  been  provided  for  two  more  rotary 
converters.  The  west  half  of  the  building  is  to  be  devoted  to  a  light- 
ing station.  The  switchboard  is  of  white  marble  and  has  eight  pan- 
els, with  the  necessary  apparatus  for  controlling  the  various  cur- 
rents. From  this  station  power  is  to  be  supplied  throughout  the 
field  above  referred  to  for  commercial  purposes,  and  thus  it  will 
place  North  Tomwanda  and  Tonawanda  in  close  touch  with  the 
current  from  the  big  generators  at  Niagara  Falls.  The  industrial 
conditions  in  and  about  the  Tonawandas  arc  very  flattering,  and 
there  is  no  doubt  that  very  soon  a  large  amount  of  Niagara  energy 
will  be  used  there. 


SALT  ON   ASPHALT  PAVEMENTS. 


Replying  to  an  mquiry  as  to  the  effect  of  salt  on  asphalt  paved 
streets,  "Municipal  Engineering"  for  February  says  that  the  bad 
effects  from  sprinkling  salt  on  asphalt  pavements  in  winter  arise  not 
so  much  from  the  salt  directly  as  from  the  water  produced  by  the 
melting  of  snow  and  ice,  which  would  find  little  opportunity  to  dram 
off  if  grades  were  light.     It  is  further  said  that  the  injurious  effect 


CONVERTERS. 


SWITCHBOARD. 


TRANSFORMERS. 


central  station  of  the  Niagara  Falls  Power  Company  at  Niagara 
Falls.  While  running  in  Buffalo  the  cars  of  both  roads,  it  will  be 
recalled,  are  operated  over  the  tracks  of  the  Buffalo  Railway  Com- 
pany, and  therefore  the  supply  of  current  there  is  furnished  from  the 
Niagara  street  station  of  the  Buffalo  Railway  Company. 

This  new  transformer  station  of  the  Tonawanda  Cataract  Power 
Company  is  another  substantial  addition  that  has  been  added  to  the 
buildings  of  Western  New  Yorkas  a  result  of  the  Niagara  power  de- 
velopment and  its  transmission  throughout  Erie  and  Niagara  Coun- 
ties. The  building  is  of  brick  and  iron.  There  is  nothing  temporary 
about  it,  but  in  every  part  it  bears  the  stamp  of  the  men  who  by 
their  work  in  the  development  and  application  of  Niagara  power, 
show  that  they  are  building  for  years  to  come..  The  structure  is 
about  60  ft.  by  80  ft.  at  the  foundation,  and  is  a  story  and  half  high. 
The  transformer  room  is  undivided.  The  floor  is  of  granolithic 
pavement. 

The  apparatus  so  far  installed  consists  of  two  500-h.  p.  rotary 
converters,  four  500-h.  p.  static  transformers,  switchboard,  etc. ;  it  is 
all  of  Westinghouse  make.  The  building  stands  close  to  the  Buf- 
falo-Niagara power  transmission  line,  which  is  tapped  for  the  sta- 
tion's service.  The  alternating  current  enters  the  building  on  the 
east  side,  passing  through  high  tension  circuit  breakers  on  the  sec- 
ond floor  at  a  voltage  of  11,000  and  three  phase,  and  then  down  to 
the  static  transformers,  where  it  is  reduced  to  375  volts,  at  which  it 
is  fed  to  the  rotary  converters.  These  converters  have  small  motors 
on  one  end  for  use  in  starting. 


of  the  salt  water,  which  has  a  temperature  very  near  zero  as  long  as 
there  is  snow  or  ice  to  melt,  upon  horses'  feet,  should  prevent  the 
use  of  salt  as  described.  This  last  is  not  a  well  settled  point.  Some 
years  ago  the  manager  of  a  large  horse  railway  system  stated  at  a 
meeting  of  the  A.  S.  R.  A.  that  he  stood  his  horses  in  a  salt  bath 
when  they  suffered  from  sore  feet. 


NEW  ELECTRIC  RAILWAY   MAP. 


All  our  readers  who  attended  the  Boston  convention  of  the  A.  S. 
R.  A.  will  remember  the  excellent  "Street  Railway  Guide  to  Massa- 
chusetts," published  by  Robert  H.  Derrah,  and  will  be  pleased  to 
learn  that  Mr.  Derrah  has  recently  published  a  map  of  Massachu- 
setts, Connecticut  and  Rhode  Island,  showing  all  the  existing  and 
projected  street  railway  lines  as  well  as  the  steam  railroads  in  these 
three  states.  Like  Mr.  Derrah's  former  work,  this  has  been  care- 
fully prepared.  To  those  who  have  not  kept  in  close  touch  with  the 
electric  railway  development  in  New  England,  this  map  is  a  revela- 
tion. Th?  roads  now  operating  in  these  three  states  aggregate  2,157 
miles  in  length,  and  in  1898  some  90,000,000  car-miles  were  run;  the 
number  of  passengers  carried  was  over  400,000,000. 
*  «  » 

The  aldermen  of  West  Superior,  Wis.,  have  refused  to  pass  an 
ordinance  providing  that  no  member  of  the  council  shall  make  us? 
of  a  street  railway  pass. 
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THE  GLASGOW  ELECTRIC  TRAMWAY. 


While  tlu'  imuiiciiial  tramways  of  GlaSKOW  arc  wiilcly  kmjwn, 
lo  liriiiK  tlieni  ami  other  iniiiiicipal  underlakiiiKS  to  universal  notice, 
the  city  is  to  hold  an  iiileriiatioiial  ex|)osition  in  lyoi.  The  atten- 
tion which  has  heen  attracted  by  this  tramway  system  is  rather  out 
of  proportion  to  its  importance  or  magnitude,  for  the  facilities  for 
rapid  transit  have  at  no  time  ecjualed  (hose  of  any  American  city 
which  approaches  Glasgow  in  population  and  commercial  import- 
ance. 

It  may  be  nf  interest  to  trace  briefly  the  history  of  the  tramways 
in  the  Scottish  metr9polis.  In  May,  1871,  the  Glasgow  Tram- 
ways &  Omnibus  Comi>any  made  an  agreement  with  the  corpora- 
tion to  lease  the  tracks  for  a  period  of  23  years,  ending  June  30, 
t8g4.  The  first  line  was  opened  August  19,  1872,  and  by  the  end  of 
the  year  nine  miles  of  track  were  in  use;  other  lines  were  author- 
ized and  constructed  until  the  total  length  of  single  track  became 
73  miles.  In  i8qi  the  council  resolved  to  operate  the  tramways 
when  the  lease  of  the  cotupany  expired  in  1894.  An  amicable  agree- 
ment between  the  company  and  municipality  could  not  be  reached 
regarding  the  sale  of  the  tramway  jilant,  and  so  the  corporation  had 
to  secure  a  new  equipment  throughout.  This  was  the  opportunity 
for  Glasgow  to  make  a  record  and  adopt  electric  traction.  The  un- 
<iualified  success  of  the  trolley  had  been  demonstrated  in  many 
cities  of  America,  but  instead  of  this  the  corporation  purchased 
over  3,000  horses  and  240  new  cars,  which  were  as  obsolete  as  stage 
coaches  for  city  transit. 

The  first  year  of  municipal  ownership  ended  May  31,  1895,  and  the 
financial  results  were  gratifying.     A  committee  was  appointed  later 


in  the  same  year  to  investigate  mechanical  traction,  and  it  went  to 
rirussels,  Hanover,  Hamburg,  Uerlin,  IJresden,  Budapest,  Vienna, 
Mil.in,  Genoa  and  I'aris.  The  report  was  that  "the  overhead  sys- 
tem (}i  electric  traction  is  the  best  we  have  seen,  and  can  be  made 
i|uile  applicable  to  any  part  of  the  city."    Again  a  committee  visited 

the  cities  on  the  Continent,  and  Cov- 
entry and  Bristol,  in  Kngland.  and  the 
previous  report  was  corroborated: 
"The  overhead  system  is  the  simplest, 
cheapest  to  construct  and  operate, 
most  accessible  for  maintenance  and 
repairs,  and  on  the  whole  the  most 
efficient  system  of  mechanical  trac- 
tion which  has  yet  been  demonstrated 
by  practical  working."  Even  this  was 
not  conclusive  for  the  hard-headed 
Scotsmen,  and  John  Young,  general 
manager,  and  William  Clark,  engi- 
neer of  the  tramways,  were  sent  to 
America.  An  exhaustive  report  in 
favor  of  the  trolley  was  submitted, 
and  at  last  the  council,  in  May,  1897,  decided  to  equip  the  suburban 
line  from  Mitchell  street  to  Springburn  for  overhead  traction.  In 
November,  1897,  a  contract  was  closed  with  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  for  the  entire  electrical  equipment. 
The  length  of  the  route  is  2j^  miles,  double  track  the  entire  dis- 
tance. The  route  is  for  the  most  part  winding  and  hilly,  the  steep- 
est grade  being  s  per  cent  and  the  sharpest  curve  having  a  radius 
nf  37  ft.  6  in.   The  roadbed  was  designed  to  meet  the  condition  of 


I-IG.  2-ROUTE  IN    BUslXLb?   1U--TKICT. 
FIG.  4— OPENING  DAY. 


FI>..  .;    ROUTE  IX  SCBURBS. 
FIG.  5— AMERICAS  CAR. 
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heavy  traffic  and  is  of  the  most  substantial  construction.  The  road- 
way was  excavated  to  a  depth  o{  13  in.  and  Portland  cement  6  in. 
thick  was  laid,  and  upon  this  the  rails  were  placed;  between  the 
rails  and  for  18  in.  on  either  side  the  roadway  is  paved  with  granite 
blocks. 


tervals  of  7  ft.  6  in.  steel  tic-bars  Sj  in.  by  2  in.  are  employed.     Drain 
rails  are  laid  at  intervals.    The  rails  are  connected  by  No.  0000  B.  & 
S.  copper  bonds  2  ft.  4'/'  in.  long,  and  in  addition  are  cross-bounded 
at  intervals  of  135  ft. 
The  span  wire  suspension,  whieh  is  generally  employed  on  the 


FIG.  7-PL.\N  AND  SECTION  OF  POWER  STATION. 


Fig.  I  shows  the  shape  of  the  lOO-lb.  girder  rail  which  was  laid. 
Its  depth  is  6J^  in.,  the  width  of  head  Ijs  in.,  on  roll  314  in.  over  all, 
and  the  base  is  6,'/4  in.  wide.  The  rails  are  in  45  and  6o-ft.  lengths, 
and  are  held  together  by  steel  fish-plates  weighing  48  lbs.  per  pair. 
They  are  24  in.  long  and  provided  with  six  l-in.  bolt-holes.    At  in- 


Glasgow  line,  is  a  great  novelty  in  the  British  isles,  but  seems  to 
meet  with  general  approval.  By  reference  to  the  first  group  of  pic- 
tures an  idea  can  be  formed  of  the  line  and  track  construction.  Fig. 
2  is  from  a  view  along  one  of  the  main  thoroughfares  of  the  city, and 
shows  the  span  wire  suspension  with  guard  wires  above  the  trolley 
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wires.  'I'lii'  type  nl  ciiilir  pule-  i-c>iisiiiicli<pii  is  iiidicalcd  ill  I'ig.  3. 
Tin-  ii\si)oclion  cars,  with  nuniicipal  and  Irajiiway  ollicials  and  othor 
distinKnislicd  Scotcli  Ki'iitk-nirn,  an-  shown  in  Fij?.  4.  The  smooth 
and  even   paving  along   tile   road-lied    may   lie   noleil      from    Fig.   5. 


Kiiard  wires  arc  o(  No.  0  iron  wire  and  are  supported  by  separate 
span  wires  about  6  in.  above  the  trolley.  To  conform  with  the 
Hoard  of  Trade  rcKulalions,  the  trolley  wire  is  divided  into  half- 
mile  sections,  a  cast  iron  section  box  contnininK  feeder  switches, 
telephone  and  lightning  arresters  being  placed  at  each  division. 
The  feeders  are  placed  underground  and  are  about  625,000  c.  m. 
section. 

The  power  station  is  silualeil  a  half  mile  from  the  northern  or 
Springburn  terminus  of  the  line.  The  power  house  is  a  brick  build- 
ing, one  of  the  end  walls  being  only  temporary,  and  sheathed  with 
corrugated  iron  so  that  extension  can  be  added  at  any  time.  A 
|)lan  and  section  of  the  station  is  shown  in  Fig.  7.  The  boiler  room 
is  ^.■j  by  46  ft.  and  contains  two  2S0-h.  p.  Babcock  &  Wilcox  water 
lube  boilers  (Fig.  8).  They  have  a  heating  surface  of  2,530  sq.  ft. 
and  a  grate  area  of  51  sfj.  ft.  All  the  steam  piping  is  in  duplicate 
and  is  carried  under  the  engine  room  floor.  A  smoke-stack  100  ft. 
high  has  been  built,  and  is  of  ample  capacity  for  the  present  equip- 
ment and  any  additions  to  be  made  in  the  near  future.  The  two 
steam  feed  pumps  are  (he  horizontal  rhiplcx  type. 


^ 


FIG.  S-BOILER  ROOM. 
FIG.  10— SWITCHBOARD. 


FIG.  9— EXGIXE  ROOM. 
FIG.  U-DOUBLE  DECK  CAR. 


Ornamental  iron  poles,  31  ft.  long  and  planted  6  ft.  6  in.  deep,  are 
spaced  at  intervals  of  120  ft.  They  are  of  extra  heavy  mild  steel 
pipe,  divided  into  three  sections.  A  rake  of  8  in.  is  allowed  for  the 
strain  on  the  span  wires.  At  certain  points  along  the  route  the  side 
poles  are  displaced  by  ornamental  rosettes  (Fig.  6),  attached  by 
four  bolts,  but  insulated  from  the  buildings. 

The  trolley  wire  is  double,  and  consists  of  No.  00  B.  &  S.  gage, 
with  an  ultimate  tensile  strength  of  6,000  lbs.  and  a  conductivity  of 
98  per  cent.    The  trolley  ears  arc  18  in.  long  and  are  soldered.    The 


The  engine  room  (Fig.  9)  is  36  ft.  by  61  ft.  and  contains  three 
large  units.  Mcintosh  &  Seymour  horizontal  compound  engines 
are  direct  connected  to  Westinghouse  generators  and  develop  300 
h.  p.  at  200  r.  p.  m.  The  high  pressure  cylinder  is  11  in.  in  diam- 
eter, the  low  pressure  22  in.  and  the  stroke  is  2  it.  A  fly-wheel  gov- 
ernor gives  very  close  speed  regulation.  To  the  exhaust  pipe  are 
fitted  two  Blake- Knowles  automatic  relief  valves.  The  exhaust 
steam  passes  into  a  Worthington  condenser,  which  has  water  cir- 
culating around  it  and  is  then  conducted  to  the  cooling  tower.    The 
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tower  is  12  ft.  in  diameter  and  31  ft.  high  and  filled  with  vitrified 
fireclay  pipes.  An  air  draught  is  produced  by  a  "-ft.  fan  driven  by 
a  lo-h.  p.  Brotherhood  steam  engine.  The  current  of  air  passing  up 
through  the  tower  comes  in  contact  with  the  warm  water  descend- 
ing from  the  distributer  at  the  top  and  cools  it.  The  water  supply 
for  the  boilers  and  condensers  comes  from  the  city  mains. 

The  Westinghouse  generators  are  the  eight-pole  railway  type, 
with  a  circular  yoke  carrying  inwardly  projecting  pole  pieces  of 
laminated  soft  steel.     The  field  castings  are  divided  vertically  and 


FIG.  U-CAR  FUSE  BOX. 

set  upon  ways  on  an  independent  bed  plate.  This  vertical  division 
of  the  fields  affords  every  facility  for  inspection  and  removal  of 
field  or  armature  coils  without  dismantling  any  part  of  the  engine. 
These  generators  are  over-compounded,  so  that  the  voltage  in- 
creases about  ID  per  cent  from  no  load  to  full  load,  the  speed  being 
constant.  The  shunt  and  series  coils  are  separately  wound  and 
easily  removable.  The  series  coils  are  composed  of  forged  con- 
ductors of  rectangular  section.  The  armature  core  consists  of 
punched  discs  of  annealed  steel  with  cast  steel  end  pieces  and  held 
together  with  bolts.  The  armature  coils  are  carried  in  slots,  and 
are  made  from  bars  of  dtawn  copper  forged  into  shape,  and  insu- 
lated by  mica  and  fuller  board.  The  generators  have  an  efficiency 
of  94  per  cent  and  are  guaranteed  to  run  on  an  overload  of  50  per 
cent  for  half  an  hour. 

The  switchboard  (Fig.  10)  is  also  of  the  Westinghouse  standard 
railway  pattern,  and  consists  of  marble  panels  built  into  a  framo- 
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THREE-WAY  SWITCHES  ON 
PLATFORM 

FIG.  13— CAR  I<IGHTING  CIRCUITS. 


work  in  one  of  the  walls  of  the  building.  It  has  eight  panels,  three 
of  which  are  for  feeders,  three  for  the  generators,  and  the  two  in 
the  center  are  for  the  Board  of  Trade  and  main  recording  instru- 
ments. At  the  back  of  the  board  the  busbars  are  so  ari;anged  that 
any  addition  can  be  made  without  alteration  of  the  present  connec- 
tions. There  is  no  woodwork  or  combustible  material  in  contact 
with  the  board,  the  instruments  being  mounted  on  marble  slabs  in 
a  frame  of  angle  iron. 

The  present  equipment  of  rolling  stock  consists  of  25  cars,  21  of 
which  are  the  single-deck  American  type,  four  being  provided  with 
outside  seats  and  Brill  single  trucks,  as  shown  in  Fig.  11;  of  these 
four  two  are  American  cars  and  two  of  English  make.  The  major- 
ity of  the  cars  are  33  ft.  6  in.  in  length,  with  central  entrances  and 
double  trucks.  One  of  the  two  compartments  is  reserved  for  smok- 
ers. The  cars  are  7  ft.  gyi  in.  in  height  inside  and  are  ventilated  by 
a  monitor  roof  with  side  windows.  There  is  seating  capacity  for  50 
passengers.  The  double  trucks  have  a  4-ft.  wheel  base  and  30-in. 
wheels.  The  car  equipment  was  supplied  by  the  Westinghouse 
Company,  the  motors,  two  to  a  car,  being  each  of  3S-h.  p.  capacity. 

The  car  fuse  box  is  shown  open  and  closed  in  Fig.  12.  The  fuse 
is  a  copper  wire  and  is  connected  in  the  circuit  when  the  lid  of  the 
box  is  closed.    When  the  fuse  is  blown  the  lid  of  the  box  is  opened 


and  can  readily  be  replaced.  There  is  a  special  arrangement  of  cir- 
cuits for  Jighting  the  cars,  as  shown  in  the  diagram.  Fig.  13.  This 
provides  for  two  circuits  for  the  lamps  of  each  car,  there  being  two 
three-way  switches  so  connected  that  the  head-light  can  be  put  in 
either  circuit,  depending  upon  the  direction  of  the  car.  The  switches 
are  worked  from  one  handle  and  are  locked  so  that  the  same  lamp 
cannot  be  put  on  both  circuits  at  the  same  time. 

The  cars  run  on  a  headway  of  2'/^  minutes  and  an  average  rate  of 
seven  miles  an  hour,  which  will  doubtless  be  considerably  increased 
when  the  possibilities  of  rapid  transit  are  better  known.  The  fare 
for  a  single  trip  is  3  cents  and  there  are  four  i-cent  section  fares. 


CONSOLIDATION  OF  BUFFALO  AND  OTHER 
LINES. 


.•\n  important  consolidation  has  been  cfTcclcd  of  the  electric  rail- 
roads in  the  vicinity  of  BufTalo  and  Niagara  Falls.  All  the  railways 
of  the  city  of  Buflfalo,  the  lines  connecting  that  city  with  Niagara 
Falls  and  Lockport,  the  electric  road  of  Niagara  Falls  and  the  Ni- 
agara Falls  Park  &  River  Railway,  on  the  Canadian  side  at  Niagara, 
all  fall  into  the  possession  of  a  syndicate  capitalized  at  $25,000,000. 
While  there  is  yet  much  believed  to  be  back  of  the  plans  of  the  syn- 
dicate, it  is  known  that  it  is  proposed  to  retire  all  the  stock  bought 
with  an  issue  of  new  bonds,  while  there  will  also  be  a  new  issue  of 
preferred  and  common  stock. 

The  companies  to  be  consolidated  are  the  Buffalo  Railway  Com- 
pany, the  Buffalo  Traction  Company,  the  Buffalo,  Bellevue  &  Lan- 
caster Railway  Company,  the  Buffalo  &  Niagara  Falls  Electric  Rail- 
way Company,  the  Buffalo  &  Lockport  Railway  Company,  the  Ni- 
agara Falls  &  Suspension  Bridge  Railway  Company,  and  the  Niag- 
ara Falls  Park  &  River  Railway  Company.  But  in  addition  to  these 
electric  roads  the  new  syndicate  become  the  possessors  of  two  of  the 
great  Niagara  bridges,  one  of  them  the  fine  new  upper  steel  arch, 
owned  by  the  Niagara  Falls  &  Clifton  Suspension  Bridge  Com- 
pany, and  the  other  the  proposed  new  suspension  bridge  now  in 
course  of  erection  across  the  Niagara  gorge  at  Lewiston.  These 
bridges  will  afford  crossings  for  a  belt  line  about  the  gorge,  while 
the  possession  of  the  Buffalo  &  Niagara  Falls  road  gives  trackage 
facilities  from  Buffalo  to  the  falls  on  the  New  York  side.  As  the 
Niagara  Falls  Park  &  River  Railway  now  controls  a  franchise  for 
a  line  from  Fort  Erie  to  Chippewa  on  the  Canadian  side,  it  will  be 
seen  that  the  new  company  has  all  the  rights  for  a  belt  line  skirting 
the  Niagara  River  on  both  shores  from  Lake  Erie  to  Lake  Ontario. 
Much  of  the  stock  of  the  several  railway  companies  was  bought  be- 
low par,  but  it  is  understood  that  the  stockholders  of  the  Buffalo 
Railway  Company  will  receive  par.  Also  that  about  75  cents  was 
paid  for  stock  of  the  Buffalo  &  Niagara  Falls  road,  and  about  50 
cents  for  the  Buffalo  &  Lockport  road. 

The  amounts  involved  in  the  purchase  of  the  various  interests 
are  about  as  follows: 

Buffalo  Railway  $is,2is,ooo.oo' 

Buffalo  Traction   3,858,000.00 

Buffalo  &  Niagara  Falls  Railway 2,250.000.00 

Buffalo  &  Lockport  Railway 1,500,000.00 

N.  F.  Park  &  River  Railway 1,000,000.00 

Lewiston  &  Queenstown  Heights  Bridge....        285,000.00 

Total    $24,108,000.00 

The  statement  above  given  is  exclusive  of  the  property  of  the  Ni- 
agara &  Clifton  Bridge  Company's  property. 

Further  announcements  as  to  the  ultimate  scope  and  purpose  of 
the  consolidation  rnay  be  expected  to  follow  soon.  The  bonds  of 
the  Niagara  Falls  &  Clifton  Bridge  Company  are  out  to  the  extent 
of  about  $400,000,  and  are  understood  to  be  equally  divided  between 
Canadian  and  United  States  capitalists. 

#  »  » 

TO  BUILD  STREET   RAILWAYS  IN  JAPAN. 

Dr.  W.  Delano  Eastlakc,  in  an  interview  recently  published  in  a 
Seattle,  Wash.,  paper,  states  that  he  and  his  brother,  Dr.  F.  War- 
rington Eastlake,  who  is  now  in  Japan,  had  succeeded  in  interesting 
American  capitalists  in  a  project  for  building  electric  railways  in 
Japan.  The  syndicate,  it  is  said,  will  invest  $40,000,000  in  Japan,  but 
the  business  will  be  conducted  through  Japanese  companies. 
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SPECIAL  CAR  FOR  BALTIMORE. 


Wc  prcbciil  licrcwitli  engravings  showing  tlic  inlcrior  of  lh<;  spe- 
cial directors'  car  recently  built  by  the  American  Car  Company,  ot 
St.  Louis,  for  the  Baltimore  City  Passenger  Railway  Company,  of 
lialtimorc,  Md.,  which  is  undoubtedly  one  of  the  most  elaborate 
street  railway  cars  ever  built. 

The  body  is  of  the  swell  and  ct>ncave  p:uicl  type;  it  is  30  ft.  over 
corner  posts  with  S-(t.  platforms,  and  is  mounted  upon  high  speed 
double  motor  trucks.  The  smoking  compartment  is  10  ft.  in  length 
and  the  ladies'  parlor  20  ft.  The  doors  leading  to  cither  compart- 
ment from  the  platforms  are  of  the  twin  automatic  type.  The  eight 
side  windows  are  double  sashed  and  glazed  with  beveled  crystal  pol- 
ished plate;  two  windows  at  the  center  have  large  observation 
lights.  Between  linings  on  the  inside  the  car  is  8  ft.  wide  in  the 
clear. 

The  wood  tor  the  interior  finish  is  a  finely  figured  East  Indian 
mahogany,  known  to  the  trade  as  Padouk,  and  was  specially  im- 
ported by  Uptegrove  &  Co.,  of  New  York,  for  this  car.  It  is  solid 
throughout,  and  a  few  beaded  mouldings  and  delicate  carvings  stand 
out,  clear  cut,  in  bold  relief  on  the  smooth  polished  surface,  accent- 
uating the  rich  innber  and  vermilion  tiiUs  natural  to  this  species  of 
wood. 


other  motor  car  accessories  arc  of  the  latest  and  best  types  in  use 
and  were  specially  manufactured  tor  this  car. 

The  hardware  trimmings,  coat  and  hat  hooks,  and  parcel  racks 
are  gold  bronze.  The  electric  headlights  arc  14-in.  copper  silvered 
reflectors  incased  in  solid  bronze  frames. 

The  platform  gates  are  solid  gold  bronze  of  the  grille  folding  type 
and  the  dashers  are  capped  with  bronze  and  ornamental  scroll  de- 
signs. The  exterior  decorations  ot  this  car  arc  in  entire  harmony 
with  its  interior  furnishings.  The  color  is  a  rich  olive,  the  striping 
and  ornaments  gold;  the  lettering  is  trim  and  neat.  The  car  is 
named  "Maryland." 


PROPOSED  TRANS-ILLINOIS   ELECTRIC   LINE. 


The  Wabash  &  Mississippi  Construction  Company,  ot  Salem,  III., 
has  been  incorporated  to  build  an  electric  railway  from  Vincenncs, 
Ind.,  to  liast  St.  Louis,  III.,  a  distance  ot  about  150  miles.  The  offi- 
cers ot  the  Construction  Company  are:  D.  D.  Haynic,  president; 
C.  H.  Neflf,  vice-president  and  secretary;  W.  C.  Irwin,  treasurer; 
A.  N.  Rooks,  superintendent  ot  construction  and  right  of  way. 

Mr.  Rooks  states  that  the  road  will  follow  the  old  State  road  and 
be  almost  parallel  with  the  Baltimore  &  Ohio  Southwestern  Rail- 
road, passing  through  the  many  towns  and  cities,  such  as  Olney, 


AMERICAN  LAK     COMPANyS  CAR  FOR  BALTIMORE  CITY  PASSENGER  RAILWAY. 


.  The  interior  lines  ot  architecture  are  plain,  modest  and  neatly 
elaborated  into  the  colonial  and  empire  style.  The  upper  deck 
being  very  broad  is  recessed  into  a  secondary  dome,  from  which  the 
opalescent  center  electroliers  depend;  these  latter  surrounded  and 
bordered  by  a  large  number  of  lamps  with  translucent  globes  in- 
cased in  bronze  gilt  husks. 

The  curtains  are  of  green,  silk-faced,  pantasote  mounted  on  spring 
rollers  with  Acme  holding  devices.  The  over-hangings,  portieres 
and  upholstery  are  of  a  luxuriant  texture  in  soft  green  tints  harmon- 
izing nicely  with  the  Royal  Wilton  floor  rugs.  The  Reed  furniture 
of  fantastic  designs  is  stained  and  tinted  to  match  the  general  color 
scheme.  The  cheval  mirrors,  set  in  massive  frames,  at  the  farther 
end  of  the  ladies'  parlor  are  useful  and  ornamental  adjuncts  that  add 
greatly  to  the  interior  effects. 

Every  convenience  conducive  to  comfort  and  lu.xury  has  been  ad- 
mirably placed  and  planned.  The  appointments  include  adjustable 
tables  for  games  and  refreshments.  A  folding  lavatory  and  ice 
cooler  as  also  a  cosy  bufi'ct  closet,  find  place  in  the  smoker's  den. 
The  refrigerator,  supply  chests  and  tables  are  carried  beneath  the 
car  body,  being  suspended  between  the  trucks. 

Twelve  electric  Gold  car  heaters  are  planted  in  the  side  walls  and 
a  regulating  switch,  turned  to  any  one  of  three  points,  provides  a 
varying  degree  of  radiant  heat.  A  system  of  electric  call  bells  is 
arranged  to  conveniently  summon  either  porter  or  conductor,  and 
the  latter  signals  to  his  motorraan  by  touching  a  push  button.    The 


Clay  City,  Flora,  Carlylc,  Trenton  and  Lebanon.  There  are  many 
reasons  for  believing  that  the  road  will  be  a  paying  investment  and 
a  great  accommodation  to  the  people.  There  is  not  very  much 
grading  to  do,  since  the  line  will  be  built  on  the  old  Vincennes  dirt 
road;  over  100  miles  are  now  ready  for  the  rails.  In  low  lands  the 
road  will  require  some  grading,  but  on  the  whole  this  will  amount 
to  very  little.  The  bridges  will  have  to  be  strengthened  and  kept 
in  repair. 

»  «  » 

ACCOUNTANTS'  BLANKS  AND    FORMS. 


The  secretary  ot  the  Street  Railway  Accountants'  Association  of 
America,  W.  B.  Brockway,  Toledo,  C,  announces  that  the  progress 
already  made  with  the  collection  of  blanks  and  forms  is  extremely 
satisfactory,  and  that  it  is  hoped  to  complete  it  within  30  days.  All 
members  of  the  Association  who  have  not  already  sent  copies  of 
the  forms  used  by  them  to  the  secretary  as  requested  in  his  circular 
letter  of  November  15,  1898,  are  urged  to  do  so  within  this  time. 
This  department  of  the  Association's  work  gives  promise  ot  becom- 
ing a  very  important  one,  and  it  is  hoped  that  prompt  attention  will 
be  given  to  these  requests.  The  collection  is  also  to  include  sam- 
ples of  tickets  and  transfers,  for  which  a  later  call  has  been  issued. 

The  collection  is,  of  course,  for  the  exclusive  use  of  members  of 
the  Association. 
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THE  DAYTON  &  WESTERN INTERURBAN. 


The  iiiururban  line  ol  the  Dayton  &  Western  fraction  Company, 
extending  j?  miles  westward  from  Dayton,  O..  through  the  fertile 
sections  of  Montgomery  and  Preble  comities,  and  connecting  the 
city  with  the  towns  of  New  Lebanon,  Johnsville,  West  Alexandria 
and  Eaton,  is  a  tine  type  of  the  latest  internrban  practice.  Although 
as  a  rule  (here  is  less  dilViculty  in  securing  franchises  for  interurban 
than  city  systems,  yet  this  company  had  the  unusual  experience  ot 
being  received  with  "open  arms"  at  every  point.     There  was  no  di- 


double  trucks.  Johns'  electric  heaters  keep  the  cars  warm  in  win- 
ter. The  New  Haven  car  register  is  used  for  recording  fares.  One 
fitting,  which  is  rather  unusual  in  electric  cars,  is  the  arrangement 
of  package  baskets  along  the  inside  as  in  steam  railroad  coaches. 
Portable  telephones  are  carried  on  each  car  and  these  may  be 
plugged  in  at  intervals  of  i,ooo  ft.  along  the  line,  insuring  commu- 
nication with  the  ofTices  and  power  .station  in  case  of  accident  or 
change  in  schedule.  Along  part  of  the  route  the  speed  is  as  high 
as  45  miles  an  hour,  and  the  average  speed  outside  of  Dayton,  in- 
cluding slops,  is  25  miles  per  hour. 


FIG.  2. 


rect  railroad  cunncction  between  these  cities,  and  to  go  from  one 
to  another  involved  a  roundabout  trip  of  20  to  30  miles  out  of  the 
way.  There  was  not  a  single  injunction  to  contend  with  in  building 
the  line.  Such  a  peaceful  and  welcome  beginning  was  a  happy 
augury  for  the  future,  which  is  already  in  a  fair  way  to  be  fulfilled. 

Furthermore,  the  road  follows  a  section  line  and  is  almost  as 
straight  as  an  arrow,  having  no  sharp  curves.  There  are  five  grades 
on  the  line,  the  maxinuiru  of  which  is  4  per  cent,  being  2,000  ft.  long. 
Fig.  I  is  from  a  view  of  the  reverse  curve  and  grade  going  east  from 
the  bridge  at  West  Alexandria.  The  road  penetrates  a  rich  farming 
country,  as  may  be  seen  from  Figs.  2  and  3.  The  latter  was  taken 
looking  towards  the  Dayton  Soldiers'  Home  on  the  right.  This  is 
the  largest  of  the  national  homes  for  disabled  volunteer  soldiers  of 
the  civil  war.  Thousands  of  visitors  and  friends  of  the  old  soldiers 
come  each  year  to  go  through  the  beautiful  grounds  or  to  see  some 
of  the  5, 000  inmates. 

There  arc  several  streams  to  cross  along  the  route  and  at  each 


The  power  house  is  located  at  West  Alexandria,  17.3  miles  from 
Main  street  in  Dayton  and  six  miles  from  Eaton,  the  western  ter- 
minus. It  is  a  brick  structure  (Fig.  6)  of  plain  but  substantial  de- 
sign, and  having  a  composite  roof  of  asphaltum.  The  boiler  room 
(Fig.  7)  is  47  ft.  6  in.  by  53  ft.  6  in.  inside  dimensions,  and  2$  ft.  8  in. 
high.  The  engine  room  (Fig.  8)  occupies  the  same  floor  space,  but 
is  28  ft.  6  in.  high,  and  in  addition  has  a  recess  27  ft.  long,  6  ft.  3  in. 
deep  and  15  ft.  high  for  the  switchboard.  The  advantage  of  this 
construction  is  that  it  gives  the  same  span  tor  the  roof  trusses,  thus 
making  the  building  symirietrical,  and  the  recess  enables  the  switch- 
board, busbars  and  cables  to  be  placed  out  of  all  danger  from  the 
chains  of  the  traveling  crane,  or  from  anything  falling  from  above. 

The  water  supply  is  obtained  from  two  wells  16  in.  in  diameter 
driven  at  the  foot  of  the  bank  upon  which  the  power  station  is 
built.  The  water  comes  to  the  surface  in  these  wells,  but  is  28  ft. 
below  the  level  of  the  engine  room  floor,  and  the  suction  valves  36 
ft.  below  the  same  level.  In  order  to  be  sure  of  a  suction  at  all  times 


point  a  steel  bridge  has  been  constructed.  In  one  instance  a  steel 
bridge  was  built  at  the  side  of  an  old  covered  bridge  on  the  high- 
way, shown  in  Fig.  4.  Another  bridge  along  the  line  may  be  seen  in 
Fig.  5.  The  rolling  stock  consists  of  six  cars  tnade  by  G.  C.  Kuhl- 
man  Coinpany,  of  Cleveland,  and  is  of  two  types — the  double-truck 
passenger  car  shown  in  Fig.  4,  and  the  combination  car,  Fig.  5.  The 
passenger  car  is  42  ft.  long  and  has  a  seating  capacity  of  50.  The 
motor  equipment  consists  of  two  G.  E.  57,  50-h.  p.  motors,  and  the 
controllers  are  G.  E.  23.     The  motors  are  suspended  on  Peckham 


a  pit,  10  ft.  3  in.  by  30  ft.  inside,  and  19  ft.  deep,  was  dug  beneath 
the  engine  room  near  the  boiler  room  partition.  In  this  the  two 
condensers,  the  service  pump  and  the  make-up  pump  are  placed,  and 
the  two  feed  pumps  and  the  heater  arc  in  the  boiler  room.  These 
auxiliaries  consist  of  two  Wheeler  surface  condensers,  each  rated  to 
condense  S.ooo  lbs.  per  hour  with  the  water  at  70°  F. ;  one  6  by  4  by 
6  in.  duplex  outside  packed  plunger  pump  for  service  use;  one  3J^ 
by  2  by  3  in.  duplex  piston  pump  for  make-up  water;  and  two  6  by 
4  by  6  in.  duplex  piston  pumps  for  boiler  feed,  all  furnished  by  Stil- 
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wcIl-Bicrce  Company.  Tlu  re  arc  llircc  250  li.  p.  boilers  of  (he  13.  & 
W.  type  made  by  ihc  Aiillniaii  Kc  Taylor  Company,  of  Mansfield. 
Fig.  10  is  a  view  on  top  of  llif  boilers,  showiiiK  the  headers  and 
bends. 

There  are  Iwn  .;(io  h,  \i  UncKcye  entjines  rnnnin^'  at  150  r.  p.  in. 
having  ryliiider  dimensions  is^.'j  and  ^H'/j  by  30  in.,  each  with  a  fly- 
wheel II  fl.  6  ill.  ill  diameter.  All  the  live  steam  pipes  are 
drained  by  the  Holly  .system,  and  Cochrane  live  steam  separators 
are  above  each  engine  cylinder,  and  the  Hiiiidy  steam  trap  lakes  the 
oil  .'iiid   ualer  finin   ilu-   CiH-luaiu-  exhan^l    si'par.idirs.      Direct   con- 


open  continuously,  but  can  be  closed  and  help  the  direct  feed,  or  if 
it  is  necessary  to  shut  down  the  booster  the  whole  line  can  be  oper- 
ated by  direct  feed.  This  portion  of  the  line  contains  the  heaviest 
grades  on  the  road,  there  beinK  about  four  miles  of  uneven  roadway, 
the  urades  ranKinK  from  2  to  4  per  cent.  When  four  cars  are  run- 
ninK  between  the  |)ower  station  and  I.)ayton,  the  car  running  on  this 
part,  fed  by  the  booster,  receives  current  at  from  500  to  600  volts, 
while  on  the  portion  fed  direct  from  the  generators  the  voIlai{C  is 
from  450  to  575,  the  voltage  on  the  booster  end,  averaging  about 
550,  only  riiiiniiig  to  fxjo  momentarily  when  the  current  is  shut  off. 


FIG.  6— POW  KR  HOUSE. 
FIG.  7— HOILER  ROOM. 
FIG.  S     ENGINE  ROOM. 


FIG.  ■>— CAR  BARNS  AND  OFFICES. 

FK;.  10— tops  of  BOILERS. 

FIG.  11-SWITCHBOARD. 


nected  to  each  engine  is  a  Siemens  &  Halske  generator,  and  belted 
to  the  line  shaft  as  shown  in  the  foreground  of  Fig.  8  is  a  75-k-.  w. 
booster.  A  view  of  the  switchboard,  showing  the  two  generators, 
the  station  and  four  feeder  panels,  is  given  in  Fig.  11. 

On  account  of  the  great  length  of  line  east  of  the  power  station  it 
was  necessary  to  make  some  provision  to  keep  up  the  voltage  near 
that  terminus,  and  E.  P.  Roberts  &  Co..  consulting  engineers  of  the 
company,  planned  the  booster  installation.  The  trolley  line  has  a 
circuit  breaker  and  switch  on  a  pole  (see  Fig.  2)  9  1-3  miles  from 
the  station,  and  the  booster  feeds  from  there  to  the  Dayton  city 
limits,  a  distance  of  5.95  miles.    The  switch  at  the  trolley  break  is 


The  booster  raises  the  voltage  about  one  volt  per  ampere  of  current 
taken. 

Two  figure  8  No.  00  trolley  wires  are  strung  along  the  entire 
length  of  the  line,  doing  away  with  all  overhead  switches,  and  the 
feeders  are  of  300.000  c.  m.  bare  copper  wire.  Cedar  poles,  with 
lo-in.  butts  and  6-in.  tops  and  35  to  40  ft.  long,  are  set  at  interv-als 
of  100  It.  The  bracket  construction  is  clearly  shown  in  Figs.  2  and 
3.  and  the  poles  having  two  cross-arms  and  carrying  two  feeders. 
The  entire  length  of  track  is  25!^  miles,  and  is  laid  with  70-lb.  T- 
rails.  60  ft.  long,  from  the  works  of  the  Lorain  Steel  Company. 
These  are  laid  on  oak  ties  5  by  7  in.  by  y'/i  ft.,  spaced  2  ft  between 
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centers.  All  the  switches  and  frogs  were  supplied  by  the  Cleveland 
Frog  &  Crossing  Company.  Washburn  &  Moen  horse-shoe  bonds 
form  the  electrical  connection  between  the  rails. 

A  general  view  of  the  car  barn  and  offices  of  the  company  is 
shown  in  Fig.  9.  covering  a  space  61  by  100  ft.  Three  of  the  tracks 
in  the  barn  are  for  car  storage  and  the  fourth  is  for  repair  work. 
The  oflice  occupies  a  portion  of  the  building  20  by  55  ft.,  and  con- 
tains the  superintendent's  and  general  offices,  the  treasurer's  room 
and  the  storage  room. 

The  officers  of  the  Dayton  &  Western  Traction  Company  are 
Dr.  J.  E.  Lours,  president;  J.  E.  Feight,  secretary  and  superintend- 
ent; and  Oscar  Sheppard,  treasurer.  The  capital  slock  of  the  com- 
pany is  $400,000.  The  splendid  construction  and  the  fine  equipment 
of  the  road  indicates  that  the  management  is  in  the  hands  of  able 
men.    Its  operation  thus  far  leaves  no  doubt  as  to  its  success. 


Since  the  above  was  written  there  has  been  a  transfer  of  stock  of 
the  company  to  a  syndicate  of  Dayton  capitalists — ^J.  H.  Winters,  V. 
Winters,  C.  B.  Clegg  and  D.  B.  Corwin,  all  street  railway  men.  J. 
H.  Winters  is  the  new  president  and  V.  Winters  general  manager. 


COLLISION  BETWEEN  STREET  CAR  AND 
SALVAGE  WAGON. 


Judge  Toney,  in  the  Jefferson  (Ky.)  circuit  court,  on  Feb.  7,  di- 
rected the  jury  to  find  for  the  defendant  in  the  case  of  Flynn  against 
the  Louisville  Railway  Company,  and  his  instructions  will  prove  of 
general  interest,  as  they  discuss  the  right  of  way  of  fire  trucks,  etc., 
a  question  that  has  arisen  rather  frequently  of  late. 

Flynn  was  the  driver  for  the  Salvage  Corps,  and  was  injured  in 
a  collision  between  his  wagon  and  an  electric  car. 

The  court  said: 

The  defendant,  on  the  close  of  the  plaintiff's  testimony,  moved 
the  court  for  a  peremptory  instruction  to  the  jury  to  find  for  it  on 
the  ground  of  contributory  negligence  by  the  plaintiff.  The  effect 
of  this  motion  is  to  admit  the  truth  of  all  of  the  competent  evidence 
adduced  to  the  plaintiff,  and  all  just  inferences  which  can  properly 
be  drawn  therefrom.  This  motion  is  quite  analogous  to  a  demurrer 
to  a  pleading.  It  may  be  conceded  for  the  purposes  of  this  motion 
that  the  defendant's  motorman  in  charge  of  the  electric  street 
car,  in  running  its  car  at  the  place  and  time  of  the  collision,  was 
guilty  of  negligence  in  going  at  the  rate  of  speed  shown  by  the 
evidence.  It  was  the  duty  of  the  motorman  to  slow  up  the  electric 
street  car  as  it  approached  the  intersection  of  Third  street  and  JelT- 
erson  street  so  as  to  be  able  to  check  and  halt  it,  if  necessary  to 
prevent  collisions  with  passing  vehicles,  and  to  prevent  crushing 
pedestrians  at  that  crowded  intersection  of  those  two  thorough- 
fares of  the  city;  and  it  was  equally  his  duty  to  keep  a  vigilant  look- 
out to  prevent  such  actions  as  he  approached  such  intersections. 

It  may  be  admitted,  I  say,  that  the  defendant's  motorman  failed 
in  both  these  duties,  and  was  therefore  guilty  of  such  negligence  as 
would  render  the  defendant  company  liable  in  damages  to  any  one, 
not  in  like  faiilt,  injured  through  such  negligence.  The  plaintiff 
was  in  charge  of  the  salvage  wagon  that  collided  with  the  said  street 
car  at  the  west  crossing  of  Third  street,  at  said  intersection  from 
which  he  was  thrown  .and  injured.  The  undisputed  evidence  is  that 
the  said  wagon  was  being  driven  at  the  rate  of  from  ten  to  fifteen 
miles  per  hour  at  said  intersection.  The  horses  were  in  a  run  going 
out  to  a;  fire  on  Third  and  Breckinridge  streets.  The  driver  and 
motorman  came  in  sight  of  each  other  at  the  same  time.  The  driver 
of  the  wagon  could  not  check  up  his  horses  to  prevent  the  collision; 
the  motorman  could  not  check  up  his  street  car  in  time  to  prevent 
the  collision.  They  were  both  too  near  to  the  intersection,  and 
were  too  near  to  each  other  when  each  discovered  the  other,  to  pre- 
vent collision  at  the  rate  of  speed  at  which  both  were  going. 

The  twelfth  section  of  the  charter  of  the  Salvage  Company,  to 
which  the  wagon  and  horses  belonged,  and  whose  agents  the  plain- 
tiff and  driver  were,  gave  it  the  right  of  way  along  the  streets  of  the 
city;  but  this  right  of  way  through  the  streets  did  not  authorize  or 
justify  the  Salvage  Company,  or  its  agents  in  charge  of  its  teams, 
in  approaching  and  crossing  such  intersections  as  Third  and  Jeffer- 
son streets,  where  street  cars  were  liable  to  be  passing  at  any 
moment  in  close  proximity  to  its  path,  and  where  pedestrians  were 
passing  to  and  fro,  to  drive  at  such  a  reckless  rate  of  speed  as  to 


make  it  pliysically  impossible  to  check  up  its  teams  to  prevent 
crushing  into  vehicles,  or  colliding  with  street  cars  that  might  sud- 
denly come  upon  its  path  at  said  intersection  in  ignorance  of  their 
approach  and  proximity. 

As  was  said  by  Hooker,  judge,  in  Garrity  v.  The  Detroit  Citi- 
zens' Street  Railway  Company,  70  Northwestern  Reporter,  page 
1019,  in  a  case  on  all  fours  with  the  case  at  bar  in  many  of  its  salient 
features:  "It  is  manifest  that  a  fire  truck"  (that  was  a  case  where 
the  collision  was  between  an  electric  street  car  and  a  carriage  or 
truck  of  the  fire  department,  in  which  the  fireman  was  thrown  from 
his  truck  by  the  collision  and  killed,  and  his  widow  sued  the  street 
car  company  for  damages),  "approaching  a  street  upon  which  is  a 
street  railway,  is  liable  to  find  cars  in  any  degree  of  proximity  to  its 
pathway  either  with  or  without  fault  of  motorman,  so  close  indeed 
that  to  stop  would  be  impossible.  A  collision  involves  danger  to 
life  and  limb  to  those  upon  the  car  as  well  as  those  upon  the  truck; 
and  while  the  exigency  of  fire  may  well  require  dispatch,  it  is  not 
so  essential  as  to  justify  taking  unnecessary  chances  of  collision 
dangerous  to  life.  Furthermore,  collisions  do  not  conduce  to  dis- 
patch, but  cause  delay,  and  the  public  service  is  advanced  by  avoid- 
ing them;  so  we  think  that  both  the  prevention  of  life  and  expedi- 
tion in  getting  to  the  fire  require  caution  in  approaching  streets 
where  cars  arc  likely  to  be  encountered  as  an  abstract  provision; 
then  we  think  that  the  approach  to  a  street  car  line  which  must  be 
crossed,  without  having  the  horses  under  such  control  as  to  permit 
of  stopping,  is  negligence;  and  the  proof  shows  that  the  driver  was 
culpably  negligent  in  approaching  this  street.  Had  the  car  been  a 
little  nearer,  or  responded  as  quickly  to  the  efforts  to  stop  it,  the 
pole  of  the  truck  would  have  crushed  into  it,  and  the  consequences 
of  such  an  accident  are  frightful  to  contemplate." 

How  applicable,  how  apropos  to  the  facts  of  this  case  as  estab- 
lished by  the  plaintiff's  own  witnesses,  is  the  language  of  the  learned 
judge  of  the  supreme  court  of  Michigan  just  quoted.  Had  the 
driver  of  the  wagon  in  this  case  had  his  horses  under  control  as  he 
approached  the  intersection  of  Third  and  Jefferson  street's  so  as  to 
have  been  able  to  stop  them,  as  Was  his  duty,  can  any  one'  say  that 
this  collision  would  have  occurred?  The'proof  shows  that  his  team 
was  not  under  his  control,  and  he  was  close  to  the  intersection  and 
first  saw  the  defendant's  electric  car.  If  the  car  had  been  at  such  a 
distance  from  the  intersection,  when  the  driver  of  the  wagon  first 
saw  it  approaching,  as  to  justify  an  ordiiiarily  prudent  man  in  at- 
tempting to  drive  a  wagon  like  the  one  on  which  the  plaintiff  was 
across  the  street  in  front  of  it,  the  fact  that  the  .driver  was  going  at 
too  great  a  rate  of  speed  would  not  impair  or  have  his  right  of  re- 
covery for  injuries  resulting  from  such  a  collision  weakened,  be- 
cause it  could  not  be  said  that  the  negligence  of  the  driver  con- 
tributed to  the  accident  in  such  a  state  of  case.  This  is  the  deflec- 
tion of  the  case  at  bar  from  the  Michigan  case. 

In  the  case  at  bar  it  is  established  by  the  plaintiff's  evidence  that 
the  street  car,  at  the  first  moment  the  driver  of  the  wagon  discov- 
ered it,  was  too  near  to  the  intersection  to  be  stopped  in  time  to 
avoid  the  collision,  although  the  proof  is  that  the  motorman  at 
once,  on  discovering  the  salvage  wagon  on  approaching  said  inter- 
section, did  all  in  his  power  to  check  his  car  and  prevent  the  col- 
lision. The  motorman  and  the  driver  of  the  wagon  owed  certain 
duties  to  each  other  and  the  public.  They  were  both  under  legal 
obligation — a  legal  duty  in  approaching  the  intersection  of  Third 
and  Jefferson  streets,  two  crowded  thoroughfares  of  the  city,  and  to 
adopt  and  move  at  such  a  rate  of  speed  as  would  enable  each  and 
both  of  them  respectively  to  keep  their  street  car  and  wagon  under 
their  control. 

The  negligence  of  one  cannot  neutralize  the  negligence  of  the 
other,  and  a  collision  and  consequent  personal  injuries,  the  joint 
result 'of  the  negligence  of  both,  oannot  support  an  action  by  either. 
It  is  right  that  the  salvage  company  of  a  fire  department  should 
have  the  right  of  way  through  and  along  the  streets  and  thorough- 
fares of  the  city,  and  it  is  the  duty  of  every  vehicle,  street  car  and 
pedestrian  to  use  every  effort  to  get  out  of  their  way  and  to  God- 
speed them  on  their  perilous  mission  in  defense  of  life  and  property 
against  destruction  by  fire;  but  the  rights  and  lives  of  people  trav- 
eling on  itreet  cars  are  as  much  entitled  to  protection  as  is  property 
which  is  in  danger  of  being  destroyed  by  fire;  and  the  brave  men 
who  drive  the  salvage  wagon  and  fire  trucks  through  the  streets  of 
the  city  are  bound  in  law,  are  legally  bound,  when  approaching 
the  intersection  of  crowded  thoroughfares  traversed  by  street  cars 
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and  pcdcsliians,  lo  keep  their  teams  uiulcr  siiili  control  as  to  make 
it  proiitablc  for  thcin  by  the  exercise  of  diligence  to  avoid  collisions 
and  calamities  such  as  the  proof  in  this  case  discloses. 

Suppose  the  motorman  had  been  injured  by  the  collision,  or  the 
pole  or  tongue  of  the  wagon  had  crushed  through  the  sides  of  the 
street  car  and  injured  or  killed  several  passengers  on  board  the 
same,  and  they  had  sued  the  Salvage  Company  for  damages,  alleg- 
ing that  the  said  injuries  had  been  caused  by  the  reckless  driving  or 
rather  negligence,  and  the  proof  in  support  of  said  action  had  been 
the  same  as  that  now  before. the  court,  in  the  absence  of  a  plea  of 
contributory  negligence  in  such  an  action,  can  any  one  doubt  their 
right  of  recovery? 

I  think  the  plaintilT  in  this  action  has  the  burden  of  proof,  lie  is 
the  laboring  oar — he  must  make  out  this  case.  Concede  that  he 
has  shown  negligence  on  the  part  of  the  motorman  in  charge  of 
the  defendant's  street  car,  by  the  same  witnesses  and  the  same  evi- 
dence be  has  established  negligence  on  the  part  of  his  driver  which 
is  unprotilable  to  him,  as  he  was  in  control  of  and  directing  the 
driver,  which  negligence  on  the  said  driver's  part  contributed  lo 
the  production  of  the  collision,  and  without  which  negligence  the 
collision  would  not  have  happened.  In  such  a  case  the  plaintifif 
cannot  recover  unless  it  be  affirmatively  shown  by  the  evidence  that 
notwithstanding  the  plaintiff's  contributory  negligence,  the  defend- 
ant's motorman  discovered,  or  by  the  exercise  of  reasonable  care 
on  his  part  could  have  observed  the  plaintiff's  imperilled  or  dan- 
gerous situation  in  time  by  the  exercise  of  reasonable  care  to  have 
avoided  the  collision. 

The  evidence  introduced  by  the  plaintiff  clearly  and  overwhelm- 
ingly established  that  the  motorman  did  not  discover  the  approach 
of  the  wagon  until  it  was  too  late  and  impossible  to  avoid  the  col- 
lision, and  that  it  was  a  physical  impossibility,  at  the  gait  at  which 
the  wagon  was  moving  and  the  direction  in  which  the  street  car 
was  moving,  for  the  motorman  to  have  discovered  the  wagon  and 
driver  until  it  was  too  late  to  prevent  the  collision.  Under  this  state 
of  facts  there  is  no  reason  to  submit  this  case  to  the  jury  and  request 
them  to  wander  through  fields  of  conjecture  and  guesswork  as  to 
what  might  or  might  not  have  been  done  under  other  and  different 
circcumstances  by  the  motorman  or  by  the  driver. 

I  have  considered  this  motion  upon  the  assumption  (and  which 
is  only  on  assumption)  that  the  motorman  was  guilty  of  negligence; 
conceding  that  he  was,  the  plaintiff's  own  proof  shows  that  the 
plaintiflf's  wagon  was  being  driven  at  a  reckless  rate  of  speed  and 
under  circumstances  that  clearly  establish  contributory  negligence, 
which  is  a  bar  to  this  action.  For  the  foregoing  reasons  the  de- 
fendant's motion  for  a  peremptory  instruction  to  find  for  defendant 
is  sustained. 


THE  FEBRUARY  STORM. 


Street  railway  lines  in  the  eastern  and  New  England  states  had  to 
contend  last  month  with  the  second  severe  snow  storm  of  the  winter. 
The  blizzard  struck  on  February  13,  and  the  heavy  fall  of  snow, 
high  winds  and  intense  cold  combined  to  stop  nearly  all  steam  and 
street  railway  traflic  east  of  the  Allegheny  mountains  as  far  south  as 
Virginia  and  Maryland.  The  storm  last  November  coming  so  early 
found  many  street  lailways  with  their  snow  plows  and  sweepers  in 
repair  shops  and  unprepared  for  immediate  use;  last  month  the 
plows  and  sweepers  were  put  in  service  as  soon  as  snow  began  fall- 
ing, but  the  high  winds  carried  the  snow  back  on  the  tracks  and  in 
nearly  every  place  rendered  futile  the  attempts  to  keep  lines  open. 

In  New  York  the  conduit  lines  stopped  running  cars  about  S 
o'clock  on  the  afternoon  of  the  13th;  the  horse  car  lines  soon  fol- 
lowed; the  cable  lines  kept  running  with  only  occasional  blockades. 
On  the  electric  lines  snow  prevented  the  wheels  from  getting  a  grip 
on  the  rails,  and  in  some  places  the  snow  drifting  into  the  conduit 
through  the  slot  made  further  trouble. 

The  ferry  boats  and  steamships  were  almost  as  efltectually  blocked 
as  the  street  railways,  and  traffic  on  the  Brooklyn  bridge  on  the 
morning  of  the  14th  was  the  heaviest  since  trolley  cars  began  to  run 
over  it.  The  bridge  cars  were  not  interrupted  and  no  accidents  to 
persons  were  reported. 

The  underground  trolley  lines  continued  to  be  badly  crippled  dur- 
ing the  14th,  and  until  late  that  night  cars  on  the  2nd  and  4th  ave- 
nue lines  did  not  attempt  to  run  below  Astor  place,  which  is  about 
two  miles  from  the  Battery,  though  north  of  Astor  place  regular 


trips  were  made.    Eighth  avenue  was  cleared  between  14th  and  i6th 
streets  on  the  morning  of  (he  14th. 

Most  of  the  horse  car  lines  ran  cars  on  the  14th  but  at  long  and 
irregular  intervals,  and  on  several  lines  there  were  four  and  six 
horses  to  each  car.  The  cable  lines  were  open,  but  the  cars  were 
irei|iiently  delaye<l  by  trucks  and  wagons  which  used  the  cable 
tracks  because  that  was  the  only  portion  of  the  street  cleared  for 
traffic.    'Ihe  elevated  trains  ran  on  schedule  time  on  the  14th. 

In  Brooklyn  many  of  the  surface  lines  were  fairly  well  opened 
lor  traffic  during  the  14th;  the  service  to  Flushing  was  not  resuincd 
until  late  on  the  I5lh.  Transportation  lo  Coney  Island  was  aban- 
doned and  no  attempt  made  to  open  a  route  till  the  isili  when  a 
large  force  of  men  was  put  at  work. 

Traffic  in  Jersey  City  and  Hobokcn  was  conducted  under  great 
difliculties  and  many  of  the  lines  were  abandoned  on  the  afternoon 
of  the  13th. 

Throughout  New  England  the  snow  storm  of  February  13 
blocked  nearly  all  the  steam  and  trolley  lines.  At  Hartford  the 
street  railways  found  it  easier  to  clear  their  tracks  than  after  the 
storm  in  November;  all  lines  were  running  by  the  night  of  (he  isth. 

At  Boston  the  lines  of  the  Boston  Elevated  were  kept  open  by 
extraordinary  efforts.  In  recognition  of  this  work  the  executive 
committee  of  the  board  of  directors  sent  a  letter  to  C.  S.  Sergeant, 
second  vice-president,  and  other  officers  and  employes  in  the  bureau 
of  surface  lines  which  was  concluded  as  follows: 

"You  all  deserve  and  receive  high  praise  for  your  unprecedented 
success  in  keeping  open  all  the  lines  and  in  running  the  cars,  there- 
by enabling  the  company  to  serve  the  public  at  a  time  when  its  ser- 
vice was  especially  appreciated." 

The  Palmer  &  Monson  Street  Railway,  of  Palmer,  Mass.,  was 
able  to  keep  all  but  one  of  its  lines  open  all  the  time  during  the 
storm;  the  exception  was  the  line  to  Bondsville  which  was  blocked 
for  half  a  day.  The  superintendent  of  the  company,  C.  D.  Shepard, 
worked  with  the  snow  plow  almost  continuously  for  48  hours,  and 
persisted  in  his  elTorts  to  keep  the  lines  open  though  the  other  offi- 
cials of  the  company  thought  the  task  hopeless  and  advised  him  to 
cease  the  attempt.  When  thrown  from  the  track  the  snow  was 
banked  up  several  feet  deep  on  both  sides  so  that  teams  could  with 
difficulty  break  through.  That  the  public  is  sometimes  ungrateful 
is  shown  by  the  fact  that  in  this  instance  complaint  was  made  that 
the  snow  was  not  promptly  removed  from  the  streets,  and  notwith- 
standing the  Palm-.-r  road  was  open  for  traffic  when  nearly  all  others 
in  that  part  of  the  country  were  effectually  blocked. 

In  Washington  the  roads  were  compelled  to  slop  running  cars  as 
in  other  eastern  cities.  When  the  officials  after  the  most  strenuous 
efforts  succeeded  in  partly  opening  the  lines  again  and  were  con- 
gratulating themselves  on  the  result  a  sleet  storm  came  and  inter- 
fered with  traftic  almost  as  badly  as  the  snow  had  done.  By  a  lib- 
eral use  of  sand  the  cars  were  run  over  the  icy  rails,  but  not  on 
schedule  tiine.  On  the  afternoon  of  February  16  the  rain  became 
warmer,  melting  the  snow  which  had  previously  fallen,  and  the 
tracks  were  deluged  with  slush  and  water.  In  many  places  the  wa- 
ter was  above  the  car  steps. 

In  Philadelphia  the  Union  Traction  Company  had  great  diffi- 
culty in  opening  up  its  450  miles  of  track.  Snow  plows  were  fol- 
lowed by  sweepers,  but  the  snow  w-as  so  tightly  frozen  that  the 
sweepers  were  of  but  little  use.  The  sweepers  were  often  blocked 
and  had  to  be  dug  out  with  picks  and  shovels.  The  greatest  difficulty 
was  the  cars  which  became  blocked  during  the  storm  and  had  to  be 
abandoned;  when  r.  plow  reached  such  a  blocked  car  it  could  not 
proceed  until  the  car  was  dug  out  by  hand.  The  men  on  the  plows 
worked  during  Monday  and  Tuesday  and  got  but  little  rest  until 
Tuesday  night;  that  night  other  men  were  put  on  the  plows^  but  on 
Wednesday,  the  15th,  the  experienced  men  returned  to  duty  ready 
for  another  48  hours'  fight. 

Wednesday  about  20  of  the  most  important  lines  were  open,  and 
the  following  day  forces  were  put  at  work  on  the  suburban  and  in- 
terurban  lines.  More  than  a  thousand  extra  men  and  500  carts  were 
at  work  on  the  14th  and  this  force  was  increased  where  possible  and 
kept  at  work  till  the  lines  were  cleared.  The  loss  to  the  company 
by  reason  of  the  storm  is  estimated  at  $50,000.  The  Fox  Chase  line 
was  still  closed  beyond  Franklinville  on  the  15th. 

The  Pennsylvania  Traction  Company,  of  Lancaster.  Pa.,  which 
operates  a  number  of  interurban  lines,  some  63  miles  of  track  in  all, 
was  forced  to  abandon  all  but  its  city  lines  and  the  one  to  Colum- 
bia; these  were  kept  open  by  constant  use  of  snow  plows.    On  the 
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Millorsville  road  the  car  was  replaced  by  a  large  sleigh.  On  the 
Lititz  line  both  cars  were  snowed  in. 

Several  other  roads  in  Pennsylvania  had  cars  snowed  in  and  in 
some  instances  at  points  so  remote  from  dwellings  that  passengers 
prepared  to  spend  the  night  in  the  car. 

The  cost  ol  this  storm  to  the  Chester  (Pa.)  Traction  Company, 
which  has  2g  miles  of  track,  was  very  nearly  $4,000,  aliout  one-lialf 
of  which  was  for  labor  in  cleaning  the  tracks. 

In  Baltimore  all  street  cars  were  forced  to  stop  running  on  the 
afternoon  of  February  13.  after  the  men  had  been  fighting  hard  all 
day  to  keep  the  lines  open.  The  heavy  fall  of  snow  and  the  high 
wind  made  it  impossible  to  keep  the  cars  running,  as  the  way 
cleared  by  a  snow  plow  would  be  quickly  filled  again.  At  one  point 
a  broken  water  main  resulted  in  a  sheet  of  ice  18  in.  deep  forming 
across  the  entire  street  and  cfltectually  blocked  car  traffic.  Other 
routes  were  blocked  by  the  armatures  in  the  sweeper  motors  burn- 
ing out,  leaving  the  sweepers  stranded. 

During  the  fight  to  keep  the  lines  open  both  tlie  Consolidated  and 
the  City  Passenger  managements  saw  to  it  that  the  men  were  given 
food  and  warm  ccvffee  at  frequent  intervals. 

PROPOSED  ELECTRIC  RAILROAD   LA\A^   FOR 
NEW   HAMPSHIRE. 


TWO-SPEED   TRAVELING   PLATFORM   FOR 
PARIS. 


There  is  now  peiuling  m  the  New  Hampshire  legislature  a  bill 
providing  for  building  electric  railways  in  country  highways  by  con- 
sent of  the  towns  (townships). 

Section  l  provides  that  the  general  corporation  law  shall  be 
amended  by  removing  the  restriction  against  electric  railways,  and 
that  any  five  or  more  persons  may  organize  a  railway  company. 
Section  7  contains  the  repealing  and  emergency  clauses.  The  other 
sections  arc  as  follows: 

Sec.  2.  Before  any  such  corporation  shall  construct  such  electric 
railroad,  it  shall  present  a  petition  in  writing  to  the  selectmen  of  the 
town,  or  to  the  mayor  and  aldermen  of  the  city,  through  which  said 
railroad  is  intended  to  be  built,  asking  for  a  location  for  the  same  in 
the  public  highways  or  streets  of  said  town  or  city. 

Sec.  3.  Upon  receiving  said  petition  the  selectmen  of  the  town 
or  the  mayor  and  aldermen  of  the  city  shall  give  notice  by  publica- 
tion in  some  newsi)aper  oublislied  in  the  vicinity,  of  a  time  and 
place  of  hearing  upon  said  petition,  said  notice  to  be  published  once 
each  w-eck  for  three  successive  weeks,  the  last  publication  to  be  ten 
days,  at  least,  before  the  day  of  hearing,  at  which  hearing  all  parties 
may  be  heard  on  said  petition. 

Sec.  4.  If  at  said  hearing  it  shall  appear  that  the  public  good  re- 
quires it,  the  selectmen  of  the  town  and  mayor  and  aldermen  of  the 
city  shall  grant  a  location  for  the  same  in  the  public  highways, 
which  location  shall  be  filed  in  the  office  of  the  clerk  of  the  town 
or  city  through  which  said  road  is  located,  and  also  in  the  office 
of  the  secretary  of  state. 

Sec.  5.  After  said  location  has  been  granted  and  filed  as  aforesaid, 
said  corporation  may  construct  and  operate  such  railroad  in  accord- 
ance with,  and  subject  to,  all  the  laws  now  existing  relating  to  the 
building  and  operating  of  electric  railroads. 

Sec.  6.  The  location  given  by  the  selectmen  of  towns  and  mayor 
and  aldermen  of  cities  shall  be  conclusive  upon  the  question  of  pub- 
lic necessity. 


LITIGATION   OVER  QUINCY  (ILL.)   ROAD. 


There  is  now  pendmg,  and  soon  to  be  heard,  in  the  United  States 
circuit  court  for  the  southern  district  of  Illinois  an  interesting  street 
railway  case.  The  complainant  is  the  Quincy  Horse  Railway  & 
Carrying  Company  and  the  defendant  the  J.  C.  Hubinger  Company, 
an  Iowa  corporation  (Mr.  Hubinger  is  president  of  the  Keokuk 
Electric  Street  Railway  &  Power  Company  also). 

The  parties  have  agreed  on  a  statement  of  facts  which  will  greatly 
facilitate  the  trial  of  the  case.  The  old  company  has  expended  $399,- 
000  for  construction,  equipment,  etc.;  it  has  paid  dividends  each 
year  varying  from  I  to  714  per  cent,  the  average  being  5.4  per  cent; 
the  new  company  on  April  7,  1898,  was  granted  a  franchise  for  an 
electric  line  in  Quincy,  and  given  the  use  of  some  streets  already  oc- 
cupied by  the  old  one  and  of  other  streets  in  which  the  old  company 
wishes  to  build  extensions;  the  building  of  a  new  line  will  deprive 
the  old  company  of  gains  and  profits. 


One  of  the  transportation  features  of  the  Paris  Exposition  in  1900 
is  to  be  a  two  speed  electric-driven  traveling  platform  connecting 
the  Esplanade  des  Invalides  and  the  Champ  de  Mars.  The  plan  of 
M.  de  MOcomble  was  accepted  and  request  made  that  preliminary 
trials  be  made  early  in  this  year.  These  trials  have  recently  been 
made  and  the  accompanying  illustratioT\  from  "!,a  Nature"  shows 
the  arrangement  of  the  apparatus.  . 

There  are  three  platforms,  one  stationary  and  two  which  travel: 
the  latter  are  made  in  sections  and  jointed  for  turning  curves.     The 
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slower  moving  platiorm  travels  at  the  rate  of  .".4  miles  per  hour,  and 
the  other  at  double  this  speed.  While  there  are  tracks  and  wheels 
to  guide  the  platforms,  the  greater  part  of  the  weight  is  on  the  rails 
D  ad  E,  placed  under  the  center  of  the  two  platforms.  These  rails 
are  carried  on  pulleys  such  as  B  and  C,  placed  at  intervals.  The 
two  pulleys  are  of  different  diameter  and  on  the  same  shaft  which  is 
geared  to  three-phase  electric  motors.  A;  the  movement  is  solely 
due  to  adhesion  and  the  fixed  connection  between  B  and  C  secures 
the  proper  relative  speeds  of  the  two  moving  platforms. 


OPENING  OF  A   NEW   MICHIGAN   INTER- 
URBAN. 


February  14  the  Detroit,  Plymouth  &  Northville  Railway  was 
opened  for  traffic.  This  line  runs  from  Wayne.  Mich.,  a  station  i8 
miles  west  of  Detroit  on  the  Detroit,  Ypsilanti  &  Ann  .Arbor  Rail- 
way, about  12  miles  north  through  Plymouth  to  Northville.  By  an 
agreement  with  the  .^nn  Arbor  road  a  30  cent  rate  to  Plymouth  and 
a  35  cent  rate  to  Northville  from  Detroit  is  made.  The  equipment 
consists  of  four  36-ft.  interurban  cars.  The  power  house  is  at  Plym- 
outh. The  officers  of  the  road  are  C.  W.  Casgiani,  president:  H.  P. 
Wickham,  secretary;  J.  A.  Russell,  treasurer. 

The  district  opened  up  is  not  now  given  good  transportation  fa- 
cilities by  the  steam  railroads,  which  now  run  but  four  trains  per 
day  each  way  from  Plymouth,  and  three  trains  from  Northville  to 
Detroit.  The  new  line  will  give  hourly  service  from  6  a.  m.  until 
II  p.  m.,  and  half-hourly  service  will  be  installed  if  business  shall 
warrant  it. 


COLD  WEATHER  STOPS  TRAFFIC. 


February  9,  the  Sandwich,  Windsor  &  Amherstburg  Railway,  of 
Ontario,  was  tied  up  by  the  breaking  of  trolley  wires  caused  by 
the  contraction  due  to  the  unusually  low  temperature.  The  wires 
broke  in  many  dififerent  places,  and  just  at  the  time  when  the  cars 
were  heavily  loaded  with  workmen  on  their  way  to  the  factories. 
Passengers  were  obliged  to  leave  the  cars  and  walk  to  their  des- 
tinations. After  several  hours  the  breaks  were  repaired  and  traffic 
resumed. 
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MANUFACTURING  FOR  EXPORT. 


l'*i-niii  an  :iil(lr«ftH  n*ad  bt'fortt  tin*  Cliicatfn  Traili?   PrcHH  AHmiciation    l>y  Jnltii 
K.  AIUmi,  Editor  "Domi'Htlc  Enu'ii'm-rinu." 


Let  US  lake  it  for  granted  that  a  iiiaiuifacturcr  in  any  line  is  de- 
sirous of  increasing  his  export  trade,  and  consider  for  a  moment 
what  he  should  do  in  order  to  build  a  good  foundation  for  this  new 
departure  in  his  business.  In  the  first  place,  I  cannot  speak  too 
strongly  of  the  importance  of  manufacturing  goods  which  the  for- 
eigner needs  and  with  which  ho  is  familiar.  Too  many  manufactur- 
ers in  the  United  States  have  atteiupled  to  force  the  goods  which 
they  mamifaclure  for  consumption  here  into  current  use  abroad 
with  disastrous  results,  and,  fiiuling  their  goods  left  on  their  hands 
in  foreign  countries,  have  decided  that  it  is  foolish  to  attempt  to 
build  up  an  export  business.  Had  the  manufacturer  studied  the 
markets  a  little  in  i^dvance  and  discovered  the  lines  of  goods  which 
were  r.ctually  being  used  in  those  marUels, and  had  he  confcjrmed  his 
manufactures  to  the  type  of  goods  already  in  use.  I  have  no  doubt 
that  the  results  would  have  been  (juite  different. 

In  some  goods,  oi  course,  it  is  quite  possible  to  introduce  into  a 
foreign  market  exactly  the  things  which  are  used  in  the  United 
States.  This  is  true  under  my  observation  with  certain  novelties, 
and  with  certain  types  of  goods,  such  as  radiators.  Even  in  this 
class  of  goods,  however,  special  patterns  have  to  be  made  in  many 
cases.  I  therefore  advocate  most  strongly  a  study  of  the  markets 
I)rcvious  to  beginning  a  foreign  business.  It  is  almost  certain  that, 
taking  any  ICnglish  article  in  the  production  of  which  machinery 
plays  an  important  iiart,  the  American  manufacturer  can  reproduce 
the  articles  already  in  use  in  the  English  market  at  a  much  lower 
price  and  still  make  a  good  profit.  .\s  an  illustration  of  this,  let  me 
cite  the  instance  of  a  well-known  manufacturer  of  his  line  of  goods 
in  the  United  Kingdom,  wlio  had  large  and  excellently  planned 
works  in  Scotland,  with  water  transportation  to  London,  say  250 
miles,  who  found  it  more  profitable  to  close  his  factory,  send  his 
patterns  to  the  United  States,  and  have  his  goods  made  in  Detroit, 
anil  (Irlivered  to  him  in  London  than  to  produce  his  own  goods  in 
his  own  works  in  Scotland,  and  ship  them  by  water  to  his  London 
warehouse.  This  illustration  proves  the  positive  side  of  my  state- 
ment, and  it  can  be  proved  on  the  negative  side  by  citing  one  or 
two  other  illustrations. 

The  firm  whose  business  I  am  somewhat  familiar  with,  purchased 
very  largely  of  a  certain  kind  of  goods  in  the  United  States,  their 
purchases  being  divided  among  four  houses,  all  of  whom  manufact- 
ured a  standard  line  of  goods,  which  could  be  sold  in  the  English 
market  without  trouble.  A  fifth  house  desired  some  of  the  trade 
and  received  a  large  order.  These  goods  were  not  discovered  to  be 
below  the  standard  in  weight  until  they  reached  their  destination 
in  London,  when  it  was  found  that  they  were  not  so  heavy  as  the 
goods  which  were  consumed  in  the  English  market,  nor  as  heavy  as 
the  goods  which  I'ad  been  received  from  the  other  four  Ameri- 
can manufacturers,  and  the  result  is  that  these  goods  are  lying 
in  the  I.onilon  warehouse,  without  being  of  any  benefit  to  anybody, 
and  the  fifth  house,  which  made  these  goods  not  up  to  the  standard 
weight,  is  very  much  dissatisfied  with  their  experience  in  the  export 
trade.  Had  their  goods  been  up  to  the  standard  there  would  have 
been  no  trouble  whatever  in  their  increasing  their  business  very 
largely. 

In  another  case,  a  firm  manufacturing  water  closet  seats  took  the 
liberty  of  changing  the  specifications  slightly,  and  instead  of  having 
a  hinge  on  the  side  of  the  seat  placed  it  upon  the  top,  thinking  it 
really  made  no  diflference.  The  result  is  that  they  have  about  six  or 
seven  hundred  dollars'  worth  of  goods  in  the  London  warehouse 
which  will  not  be  paid  for,  and  which  are  of  no  good  to  anyone 
whatever  simply  because  they  do  not  conform  to  the  English  pat- 
tern. I  could  cite  a  number  of  instances  on  both  sides  to  demon- 
strate the  correctness  of  this  position,  but  these  two  are,  I  think, 
quite  sufficient. 

I  have  often  been  asked  by  friends  of  mine  as  to  what  line  of 
goods  could  be  successfully  introduced  into  the  English  market.  In 
response  to  this,  I  think  it  worth  the  while  for  any  manufacturer 
who  has  goods  that  contain  a  very  large  element  of  machine  labor, 
and  a  small  element  of  human  labor,  to  investigate  the  foreign  mar- 
kets, and  the  same  remarks  will  apply  to  the  manufacturer  who  has 


goods  which  contain  a  small  proportion  of  raw  material  in  compar- 
ison to  the  amount  of  labor. 

It  is  much  better  for  the  manufacturer  of  American  goods  to  form 
a  connection  with  some  reputable  forcign'house  already  cngaKcd  in 
introducing  a  similar  line  of  goods  than  it  is  to  endeavor  to  handle 
the  market  himself. 

Secondly,  it  is  almost  necessary,  in  my  judgment,  that  stocks  of 
goods  should  be  carried  in  foreign  centers,  as,  so  far  as  I  have  been 
able  to  observe,  buying  slock  for  future  delivery  is  not  satisfactory 
to  the  foreign  buyer.  The  delays  in  transmission  are  so  various 
and  so  exasperating  that  in  many  cases  orders  have  been  cancelled 
and  goods  left  upon  the  agent's  hands  in  Great  Britain,  because  the 
transportation  lines  were  too  crowded  to  take  care  of  thorn  prop- 
erly. 

Thirdly,  the  manufacturer  should  select  a  thoroughly  reliable 
house,  financially,  and  make  it  purchase  goods  outright  rather  than 
attempt  to  handle  credits  from  this  side  of  the  water. 

Fourthly,  goods  should  not  be  placed  in  foreign  markets  upon 
consignment  unless  one  is  positively  acquainted  with  the  character 
of  the  firm  with  which  he  is  doing  business. 

Eifthly,  one  cannot  be  too  careful  in  packing  and  shipping.  For 
heavy  goods  one  must  UGC  a  great  deal  of  crating  or  very  heavy 
boxing  in  order  to  place  goods  in  a  satisfactory  condition.  Bear  in 
mind  that  in  some  foreign  markets  the  timber  which  is  used  in  crat- 
ing and  packing  is  often  sold  at  a  profit.  This  is  true  in  England, 
so  that  one  need  not  be  sparing  of  timber  in  packing. 

Sixthly,  the  quality  of  original  samples  must  be  kept  up  to  the 
standard.  The  foreign  buyer  is  shown  a  sample  very  carefully  pol- 
ished, very  beautiful  to  look  upon,  packed  in  cotton  and  carried 
around  by  traveling  salesmen  who  are  able  to  show  it  off  to  the  very 
best  advantage.  He  gives  an  order  based  upon  the  appearance  of 
this  sample.  The  goods  come  to  him  ordinarily  packed,  with 
brown  paper  around  them,  and,  if  of  metal,  they  may  have  been  ex- 
posed to  the  action  of  the  salt  air  in  transit,  and  be  pretty  badly 
rusted,  with  a  result  that  when  they  arrive  at  their  destination  they 
no  longer  compare  with  the  sample  which  was  shown  to  the  buyer. 
The  result  is  cancellation  of  the  order.  A  case  came  under  my  ob- 
servation recently  where  a  line  of  goods,  thoroughly  up  to  the  sam- 
ple, were  packed  one  in  a  box,  the  wood  from  which  the  boxes  were 
made  not  being  thoroughly  dry.  There  was  enough  moisture  left 
in  the  box  to  rust  the  machines,  so  they  were  not  salable  when  they 
reached  the  other  side.  Lastly,  if  possible,  secure  American  sales- 
men for  American  goods.  Patriotism  goes  a  long  way.  and  pride  in 
country  often  assists  skill  in  selling. 

It  is  attention  to  such  details  as  these  which  will  permit  the 
American  manufacturer  to  build  up  a  thoroughly  satisfactory  and 
constantly  increasing  export  business. 


REORGANIZATION  OF  THE  BROOKLYN 
ELEVATED. 


One  of  the  final  steps  in  the  reorganization  of  the  Brooklyn  Ele- 
vated Railroad  Company  was  the  appointment  on  February  16  of  J. 
Edward  Swanstrom  as  referee  to  take  the  accounts  of  Frederick 
Uhlmann,  receiver  and  president  of  the  company.  Mr.  Uhlmann 
has  devoted  his  entire  time  to  the  work,  attending  to  the  duties  of 
treasurer  as  well  as  those  of  the  two  above  named  offices.  The  re- 
ceipts have  been  $3.9.35.149.  and  disbursements.  $3,699,455.  and  the 
actual  operating  expenses  from  March  25.  1897,  have  been  $2,254.- 
400. 


CAN  STREET  CARS  CARRY  FREIGHT  ? 


-•V  suit  lirought  by  .Aaron  De  Grauw.  of  Jamaica,  X.  Y..  against 
the  Long  Island  Electric  Railroad  Company,  the  Brooklyn  Heights 
Railroad  Company,  the  Brooklyn.  Queens  County  &  Suburban 
Railroad  Company  and  the  National  Express  Company,  to  deter- 
mine the  rights  of  an  electric  railway  company  to  earn-  freight  and 
express  matter,  is  now  pending  in  the  supreme  court  of  New  York. 
The  railway  and  express  companies  have  entered  into  an  agreement 
to  run  cars  for  carrying  such  matter,  and  this  action  is  brought  to 
restrain  the  defendants  from  running  trolley  express  cars  along 
Washington  street  in  Jamaica,  on  which  the  plaintiff  is  an  abutting 
property  owner. 
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W.  E.  BAKER  GOES  TO  NEW  YORK. 


W.  E.  Baker,  who  has  been  general  superintendent  oi  the  Met- 
ropolitan West  Side  Railroad  Company,  of  Chicago,  since  its  origin 
has  resigned  lo  accept  the  position  of  general  superintendent  and 
chief  electrical  engineer  of  the  Manhattan  Railway  Coinpany,  oi 
New  York.  This  signifies  beyond  a  doubt  that  the  electrical  equip- 
ment of  the  Manhattan  elevated  will  proceed,  and  under  Mr.  Baker's 
skillfu!  guidance  it  will  become  as  fine  an  example  of  a  model  ele- 
vated railway  in  electrical  equipment,  train  service  and  management 
as  the  Metropolitan  is  today.  The  selection  is  a  wise  one,  for  a 
more  experienced  man  in  electric  elevated  construction  and  opera- 
tion could  not  be  found. 

Mr.  Baker  was  born  in  Springfield,  Mass.,  in  1856,  and  was  grad- 
uated from  the  engineering  school  of  Lafayette  College  in  1877,  and 
later  found  employment  on  the  civil  engineering  staffs  of  the  St. 
Paul  &  Pacific,  the  Northern  Pacific  and  the  Canadian  Pacific  rail- 


DOUBLE-TRACK   ELECTRIC    RAILWAY  FROM 
BUTTE  TO  CENTERVILLE,   MONTANA. 


LUii  a  pniHT  l\v  Fr.iiicis  W.   Blackford  read  liefore  the  Montana  Society-  of 
Eujfineers  and  published  iit  the  Journal  of  the  Association 
of  Enfrinecrinf  Societies. 


The  city  of  Butte  and  the  town  of  Centerville,  one  of  its  suburbs, 
were  connected,  in  the  year  1S97,  by  a  cable  passenger  railway, 
which  did  service  until  about  a  year  ago,  when  plans  were  made  lo 
substitute  therefor  electric  traction  and  to  make  the  necessary 
changes  in  the  alignment  and  grades. 

The  cable  was  run  in  an  almost  direct  line  between  the  two  places. 
It  overcame  an  elevation  of  390  ft.  between  Park  street,  Butte,  and 
Center  street,  Centerville,  a  distance  of  0.9  mile,  and  had  grades  as 
steep  as  14  per  cent. 

The  plan  of  the  now  enterprise  was  to  construct  a  double-track 
electric  railway,  if  possible,  upon  grades  not  exceeding  5  per  cent. 


W.  E.  B.\KER. 

roads.  After  doing  pioneer  surveying  work  for  two  years  in  the 
Rocky  Mountains  he  was  engaged  as  resident  engineer  in  steam 
road  building  for  the  International  &  Great  Northern  in  Texas.  In 
1883  on  a  trip  to  St.  Paul  Mr.  Baker  met  Miss  Griffin  from  New 
York  who  was  visiting  Governor  Merriain,  and  she  afterwards  be- 
came his  wife. 

In  :888  he  went  10  Boston  and  associated  himself  with  the  Thom- 
son-Houston Co.  and  here  gained  his  first  electrical  experience.  The 
West  End  Street  Railway  was  the  first  large  railway  system  to  be 
equipped  for  electric  traction,  and  Mr.  Baker  had  ample  opportunity 
to  demonstrate  his  ability  as  superintendent  of  the  surface  roads  in 
Boston.  After  finishing  his  work  there  the  General  Electric  Coin- 
pany secured  his  services  for  a  time.  The  Intramural  Railway  of  the 
World's  Fair  was  constructed  and  operated  under  his  supervision 
and  it  was  demonstrated  in  service  that  the  third-rail  system  was 
practical  for  elevated  railways.  The  many  innovations  in  this  sys- 
tem, including  the  largest  generators  and  motors  ever  built  at  that 
time,  were  carefully  worked  out  by  Mr.  Baker.  Little  need  be  said 
about  his  connection  with  the  Metropolitan  West  Side  Elevated 
Railroad  Company  for  its  unequaled  excellence  in  every  department 
is  largely  due  to  Mr.  Baker's  efforts.  Mr.  Baker  goes  to  New  York 
to  take  entire  charge  of  the  installation  of  the  electrical  equipment 
and  to  assist  and  :dvise  Alfred  Skitt,  vice-president  and  general 
manager  of  the  Manhattan  Railway  Company. 

On  the  evening  of  March  6  a  farewell  dinner  was  tendered  Mr. 
Baker  by  a  number  of  friends,  at  the  Union  League  club.  While 
Mr.  Baker's  removal  to  New  York  is  a  positive  loss  to  the  electrical 
fraternity  of  Chicago,  he  carries  with  him  the  warmest  regard  and 
best  wishes  of  all. 


During  the  latter  part  of  February  the  cable  roads  of  St.  Louis 
experienced  some  difficulty  in  running  because  of  the  cable  slots 
contracting.  The  trouble  was  due  to  the  sudden  freezing  of  the  ma- 
terial between  the  paving  blocks  forcing  the  slot  rails  together.  The 
trouble  is  one  inevitably  incident  to  all  conduit  construction. 


FIG.  1— PLAN  OF  SILVER   HOW  RAILROAD. 

and  located  so  as  to  accommodate  the  greatest  number  of  people 
residing  in  the  several  settlements  lying  between  the  two  places. 

In  pursuance  of  this  plan  a  number  of  lines  were  run  in  the  sum- 
mer of  icS97  by  W.  H.  Harrison,  C.  E.,  under  the  general  direction 
of  the  writer,  and  the  possibilities  were  pretty  well  understood  be- 
fore the  final  location  was  begun.  In  these  preliminary  location 
lines  complete  circles  of  radii  to  suit  the  conditions  were  used  in 
development,  and  many  interesting  engineering  features  were  intro- 
duced to  overcome  the  elevation  and  avoid  expensive  or  objection- 
able places.  It  was,  however,  found  to  be  impracticable  to  adhere 
to  a  grade  of  s  per  cent,  and  in  the  final  location  grades  of  6  and  /'/i 
per  cent  were  introduced  in  places,  with  rates  varying  from  level  up 
lo  these,  as  shown  by  the  profile,  Fig.  2. 

As  the  location  progressed  it  was  found  that  the  right  of  way  was 
the  paramount  question,  and  of  greater  importance  than  the  phys- 
ical difficulties  to  be  overcoine.  While  farm  and  town  or  city  prop- 
erty has  a  pretty  well-established  value,  easily  determined  by  testi- 
mony before  a  commission,  the  determination  of  the  value  of  a 
piece  of  undeveloped  mining  property  is  a  very  different  and  a  very 
difficult  matter.  The  owner  of  such  property  can  often  prove  the 
value  of  his  surface  ground,  for  use  in  the  development  of  the  mine, 
to  be  so  great  in  a  single  instance  as  to  practically  kill  such  an  en- 
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tcrprisc;  and  the  only  thinK  lo  do  in  such  cases  is  to  avoid  the  prop- 
erly, or  at  least  that  part  of  it  wliicli  is  likely  to  be  used  for  devel- 
oping the  mine. 

'I'he  company's  charier  gave  power  lo  condemn  land  for  a  riKJit 
of  way,  1)111,  for  ihc  reasons  staled,  it  was  thonnht  best  to  locale  the 
line  upon  Kroiind  which  could  be  purchased  at  reasonable  prices; 
and  llie  localioii  was  so  made,  Ihe  rinhl  of  way  therefore  becoming 
one  of  the  conlrollinR  fealures  of  Ihe  location. 

The  crossings  of  Ihe  three  sleam  railroads  were  made  overhead 
upon  steel  spans  or  plate  girders,  the  other  crossings,  four  in  num- 
ber, were  wooden  bent  trestles.  While  the  latter  contain  no  un- 
usual features,  the  plans  were  prepared  especially  for  this  work. 
They  were  planned  to  carry  "Jumbo"  cars  of  1.1;  tons  weight,  with 
a  load  of  180  persons,  or  a  total  weight  of  30  Ions.  The  elevation  of 
the  track  on  curves  was  computed  for  a  speed  of  12  miles  per  hour, 
and  on  the  bridges  was  obtained  by  means  of  a  false  cap. 

The  curves  vary  in  radius  from  64  to  143  ft.,  with  transition  curves 
at  the  ends  increasing  10°  every  10  ft.  upon  the  lighter  curves  and 
10°  every  s  ft.  upon  the  heavier  ones. 

No  compensalion  of  grade  on  curves  was  made  because  the 
power  supplied  to  the  cars  was  ample  to  enable  them  lo  ascend 
much  steeper  grades,  the  objection  to  the  heavy  grades  being  the 


LAND   DAMAGE  SUITS  IN   CHICAGO. 


It  is  slated  that  the  owners  of  properly  abuUing  on  Ihe  streets  oc- 
cupied by  the  Union  Elcvaled  Railway,  of  Chicago,  have  pooled 
their  interests  and  have  secured  William  G.  Peckhani,  of  New  York, 
who  won  many  land  damage  suits  against  the  Manhattan  KIcvatcd, 
and  other  eminent  counsel  to  prosecute  the  suit  of  the  Chicago  Of- 
fice liuilding  Company  against  the  Lake  Street  ICIevalcd  Railroad 
Company  set  for  March  I.  This  case  will  be  important  as  a  prec- 
edent. The  damages  alleged  are  the  hampering  of  free  ingress  and 
egress,  culling  off  light  and  air,  the  creation  of  noise,  dirt,  and  vi- 
bration and  the  casting  of  shad'iws. 


BROOKLYN   RAPID  TRANSIT  INCREASES 
CAPITAL. 


The  following  statement  of  the  action  taken  at  a  recent  meeting  of 
the  stockholders  of  the  Brooklyn  Rapid  Transit  Company  has  been 
issued  by  Mr.  Rossitcr: 

"The  special  meeting  of  the  stockholders  of  the  Brooklyn  Rapid 
Transit  Company  called  to  consider  the  proposed  increase  of  the 


dilTiculty  in  safely  descending  llieni.  Upon  this  line,  which  over- 
comes an  elevation  of  416  ft.,  and  has  1J4  miles  of  almost  continuous 
grade,  the  safe  descent  is  the  special  feature  of  its  operation. 

E.xcept  on  the  paved  streets  of  Butte,  the  road  is  laid  throughout 
with  52-lb.  .second-hand  steel  rail  that  had  been  in  use  on  the  Ore- 
gon Short  Line  Railway.  The  rail  was  but  lilllc  worn,  and  it  makes 
an  excellent  track. 

The  rails  are  bonded  with  the  Atkinson  horseshoe  bond.  No. 
0000,  cross-bonded  every  600  ft. 

The  power  is  transmitted  by  the  usual  overhead  wire,  supported 
by  cedar  poles  on  each  side.  The  feed  wire,  however,  does  not  fol- 
low the  meanderings  of  the  road,  but  runs  straight  up  the  hill  and 
feeds  at  the  crossings  and  at  the  end  of  the  line. 

The  line  is  equipped  with  l6-ft.  single-truck  car.';,  with  30-in. 
wheels  and  two  35-h.  p.  G.  E.  1,000  motors  on  each  car. 

In  addition  lo  the  usual  chain  brake,  the  cars  have  the  General 
Electric  electric  brake,  the  latter  being  used  as  an  emergency  brake 
only.    They  also  have  the  G.  E.  K-io  controller. 

The  trip  from  the  corner  of  Park  and  Main  streets.  Butte,  to  the 
corner  of  Center  and  Main  streets,  Centervillc,  a  distance  of  ij^ 
miles,  is  made  with  case  in  15  minutes,  each  car  making  two  round 
trips  per  hour. 

The  line  has  been  in  successful  operation  since  August  7,  189S,  and 
no  accidents  or  runaways  have  occurred.  In  only  one  instance  lias 
the  emergency  brake  been  applied. 


capital  stock  of  that  company  from  $20,000,000  to  $45,000,000  wras 
held  at  the  office  of  the  company.  All  the  stock  was  represented, 
and  the  vote  was  unanimous  in  favor  of  the  increase. 

"In  addition  the  holders  of  149,386  Central  Trust  Company's  cer- 
tificates of  beneficial  interest  gave  their  consent  to  the  proposed  in- 
crease.    No  other  business  was  transacted  at  the  meeting." 

Ex-Governor  Flower  is  authority  for  the  following  statement: 
"The  reason  for  increasing  the  capital  slock  was  to  enable  the  com- 
pany lo  buy  the  stock,  rights  and  franchises  of  the  Nassau  Electric 
Railroad  Company.  The  negotiations  for  the  purchase  are  now  well 
under  way.  and  I  believe  it  will  be  effected  within  thirty  days.  After 
that  the  absorption  of  the  Brooklyn  Elevated  Railroad  Company 
may  follow." 


Rumors  of  negotiations  tor  the  purchase  of  the  Bay  Cities  Con- 
solidated Railway  Company's  property  by  the  Saginaw  (Mich.) 
Valley  Traction  Company  are  denied  by  S.  L.  Nelson,  manager  of 
the  Bay  City  lines. 


By  an  arrangement  with  the  local  authorities  the  plans  for  a  new 
bridge  over  the  Connecticut  river  at  Hartford  are  to  be  modified  so 
that  the  Hartford  Street  Railway  Company  may  lay  a  double  track 
over  it.  The  cost  of  the  bridge,  which  was  not  to  exceed  $500,000, 
will  be  increased  about  $75,000  because  of  the  change  and  this  will 
be  borne  by  the  railway. 
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THE   MOORE  TRUCK. 


A  motor  truck  has  been  developed  in  the  shops  of  the  Chicago 
City  Railway  Company,  which  presents  a  number  of  new  and  com 
mendable  features.  About  a  year  and  a  half  ago  a  truck  was  con- 
structed with  wooden  sills,  and  placed  under  an  1,800-gallon  sprink- 
ling car.  Its  operation  was  so  satisfactory  that  it  was  continued  in 
service  and  a  record  kept  of  its  performance.     Alterations  and  ini- 


to  allow  a  perfectly  free  lateral  movement  of  I'A  in. in  each  direction, 
providing  a  swing  motion  of  2^'  in.,  which  is  brought  into  play  in 
rounding  curves.  The  journal  brasses  are  cupped  shape  at  the  top, 
with  small  holes  leading  down  through  the  brass  to  the  inner  01 
bearing  surface.  This  cup  is  packed  with  a  mixture  of  plumbago 
and  tallow,  which  melts  at  an  abnormal  temperature  and  trickles 
down  through  holes,  lubricating  the  bearing,  effectually  preventing 
hot  boxes.     The  oil  box  cover  is  provided  with  a  leather  washer 
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FIG.  1-  PLAN  .\ND  ELEVATION  OF  THE  MOORE  TRUCK. 


provements  were  made  from  time  to  time,  under  the  direction  of  C. 
E.  Moore,  master  mechanic  of  the  company.  Designs  were  pre- 
pared for  motor  car  trucks  and  a  few  of  them  placed  in  service. 
The  result  was  so  satisfactory  that  an  order  was  given  for  35.  Later, 
Superintendent  Nagle  decided  to  put  this  style  of  truck  under  thi 
ICO  cars  now  being  built  by  the  Stephenson  Company. 

As  may  be  seen  from  the  side  elevation  and  top  view.  Fig.  i,  there 
are  two  longitudinal  wood  sills  of  yellow  pine,  3^  by  4J4  in.  by  17 
ft.  u  in.  long,  reinforced  on  the  outside  by  ^-in.  steel  plates.    The 


around  its  inner  edges,  and  is  held  in  place  by  a  bolt  in  the  center, 
making  a  dust-proof  box.  and  also  prevents  oil  from  leaking  or 
slushing  out. 

To  each  sill,  midway  between  the  wheels,  is  a  center  truss  support, 
which  also  carries  a  tumbling  shaft,  being  the  only  beam  or  bar 
connecting  the  brakes.  The  brake  shoe  hanger  has  an  adjustable 
ball  and  socket  joint  attachment,  both  at  the  truck  and  brake  head, 
permitting  perfect  freedom  of  movement.  By  means  of  a  turn- 
buckle  each  shoe  can  be  separately  adjusted.     An  eccentric  toggle 
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cross  tie  pieces  and  motor  supports  are  of  seasoned  oak.  Bolted  to 
the  sills  are  four  pedestals,  each  holding  two  springs  4%  in.  in  diam- 
eter and  II  in.  long.  Two  large  pedestal  bolts  extending  down 
through  the  springs  hold  the  pedestal  binder  at  the  bottom  in  place. 
This  is  so  arranged  that  by  loosening  the  nuts  the  binders  may 
be  removed,  the  pedestal  dismantled,  and  the  wheels  taken  out  with- 
out interfering  with  the  car  body,  trusses  or  other  parts.  This  is  a 
great  advantage  when  repairs  are  to  be  made  or  wheels  removed. 
The  oil  boxes  are  supported  in  pedestal  jaws  in  such  a  manner  as 


at   each   end   of   the   tumbling   shaft    forces   the   shoes   against   the 
wheels. 

In  each  center  truss  support  is  an  equalizing  slot,  1-5^  in.  x  3  in. 
long,  which  carries  the  tumbling  shaft  when  the  brakes  are  applied. 
This  equalizing  slot  allows  the  tumbling  shaft  to  adjust  itself,  there- 
by insuring  a  perfect  equality  of  shoe  pressure  at  the  wheels.  The 
brake  shoes,  on  account  of  the  ball  and  socket  joint,  adjust  them- 
selves under  all  conditions  to  the  wheels,  thereby  insuring  a  uni- 
form wear  at  all  points  of  contact  between  shoes  and  wheels.    The 
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shoes  bearing  near  the  center  of  the  wheels,  obviates  the  tendency 
to  compress  the  springs  wlien  brakes  arc  apphcd,  as  is  the  case 
where  shoes  arc  carried  on  the  outside  and  near  the  track.  The 
compression  of  springs  in  applying  brakes,  means  more  slack  in  the 
Ijrakc  cliains,  consetpicntly  hinger  lime  in  attaining  the  maximum 
Ijraking  power.  Tlio  Iirakc  shoes  are  of  cast  iron,  held  in  Cliristy 
heads,  and  can  be  easily  removed  at  any  time.  The  brake  can  be 
operated  either  by  brake  handles  or  friction  disks. 

The  method  of  mounting  the  car  body  on  tlie  truck  is  shown  at 
the  right,  in  Fig.  3.  Along  each  truck  sill  are  eight  cylindrical  rub- 
ber insulators,  2|/.i  in.  in  height  and  3^4  in.  in  diameter,  with  con- 
cave surfaces,  top  and  bottom,  held  in  place  by  wooden  pins.  The 
weight  of  the  car  body,  compressing  these  insulators,  fornts  a 
vacuum,  which  assist  in  holding  the  car  body  to  the  truck.  By  this 
means  the  truck  sills  su|)i)ort  the  car  body  along  its  entire  length. 

A  socket  padded  with  sheet  rubber  is  slipped  over  the  end  of  each 
sill.  On  the  top  of  this  socket  is  a  serrated  plate  which  fits  into  a 
corresponding  plate  on  the  sill  of  the  car  body.  The  socket  is 
pushed  into  the  proper  position  and  held  in  place  by  a  bolt  extend- 
ing down  from  the  car  body  through  a  slot  in  the  socket  plate;  the 
plates,  and  not  the  bolts,  lake  the  stress.  There  is  no  metallic  con- 
tact between  the  track  and  car  body,  which  largely  accounts  for  the 
noiseless  operation  and  the  easy  motion  of  the  cars.  The  arrange- 
ment makes  the  changing  of  the  trucks  an  easy  matter.  Four  nuts 
have  to  be  loosened,  the  sockets  slipped  back,  the  controller  cables 
disconnected,  the  car  body  jacked  up  and  the  truck  run  out,  which 
requires  only  a  few  minutes'  work. 

It  will  be  noted  that  on  account  of  the  inside  brake  mechanism 
both  ends  of  the  truck  arc  free  from  any  parts  which  would  inter- 
fere with  fenders,  life  guards  and  track  cleaning  devices.  With  the 
exception  of  the  oil  box  links  and  pedestal  bolts,  there  are  no  forg- 
ings  about  the  truck,  strong  and  light  malleable  iron  castings  being 
employed.  The  swing  motion  in  the  pedestal  jaws  allows  the  use  of 
a  long  wheel  base  and  permits  the  truck  to  round  sharp  curves 
without  undue  stress  on  the  truck  or  wear  on  wheel  flanges. 

The  service  tests  of  this  truck  under  the  cars  of  the  Toledo  Trac- 
tion Company  and  the  Sheboygan  Light,  Power  &  Railway  Com- 
pany, as  well  as  the  Chicago  City  Railway  Company,  prove  it  to  be 
cheap,  durable,  noiseless  and  easy  riding.  Arrangements  have  been 
completed  for  its  manufacture  and  sale  by  the  Dorncr  Truck  & 
Manufacturing  Company,  of  Cleveland. 


SAFEGUARDS  IN  EXPORT  SHIPPING. 


From  ail  atldru 


^  l)«.'linf  ilie  Cliic.l^rt'  Tr.-vde  l*rcss  Association  1>y  I-'.  K.  Smith, 
of  (;.  W.  Slieldoii  &  Co. 


There  is  innch  to  be  done  before  the  world-business  can  be  intel- 
ligently and  skillltdly  controlled  by  our  manufacturers: 

We  must  go  after  the  business. 

We  must  get  the  business. 

We  must  hold  the  business. 

To  accomplish  ihe  first  named  requisite,  our  trade  journals  are 
doing  a  magnificent  service,  their  circulation  reaching  the  most  re- 
mote known  points  where  business  is  carried  on.  A  second  and  sim- 
ilar help  to  the  introduction  of  American  goods  abroad  are  the  ele- 
gant catalogs  issued  by  our  large  mail  order  houses.  The  establish- 
ment of  trade  expositions  of  raw  and  finished  products  in  our  midst, 
and  at  the  principal  capitals  of  other  nations,  will  bring  comparisons 
and  inquiries,  which  cannot  but  result  to  the  benefit  of  our  com- 
merce. The  personal  solicitation  of  orders  by  sample  and  by  cata- 
log is  steadily  going  on,  and  in  ever  increasing  amounts. 

But  after  all  is  done,  the  business  gained,  the  orders  filled,  there 
still  remains  the  third  requisite: 

How  are  we  to  hold  the  business? 

The  representation  has  been  good,  the  articles  are  satisfactory  in 
themselves,  but  they  must  be  quickly  and  cheaply  transported  to 
their  destination,  and  here  the  shipping  agent  may  contribute  his 
link  of  the  chain.  Nothing  can  be  more  annoying  to  a  waiting  cus- 
tomer, nor  to  an  eager  and  progressive  manufacturer,  than  the  de- 
lays and  expenses  due  to  errors  in  shipping  and  clearing  goods.  To 
the  shipper  for  export,  it  may  be  said  that  a  lew  simple  precautions 
taken  before  his  goods  have  gone  forward,  will  result  in  a  smooth 
delivery,  whereas,  these  matters  neglected,  result  in  confusion,  de- 
lay and  loss,  perhaps  in  a  total  suspension  of  orders  from  a  given 
source. 


In  the  main,  the  necessary  requisite  for  a  satisfactory  export  ship- 
ment should  be  the  preparation  of  a  •luplicale  invoice,  setting  forth 
the  component  material,  size,  and  weight  of  each  item  detailed,  and 
a  manifest  or  skeleton  description  of  the  export,  slating  gross  and 
net  weights  of  each  package,  and  its  height,  breadth  and  length, 
and  marks,  numbers,  addresses  and  value.  This  document  should 
accompany  «he  duplicate  invoice.  It  is  not  necessary  in  exports  to 
many  countries,  but  it  is  re(|uired  by  some,  and  is  a  most  useful  a<\- 
juncl  to  an  invoice,  when  handleil  by  custom  house  officials  abroa<l. 

These  documents  should  be  handed  to  the  forwarding  agents  at 
point  of  origin,  with  a  request  to  secure  a  through  rale  to  ultimate 
destination.  This  can  usually  be  obtained  at  a  lower  rale  than  the 
sums  of  local,  inland  charges,  and  ocean  freight  would  anioimt  to,  if 
a  contracl  be  made  at  time  of  shipment.  If  delivery  be  made  by 
shipper  at  seaboard,  or  f.  o.  b.  departing  vessel,  shipper  and  con- 
signee share  the  reduced  rate  in  proportion. 

Goods  for  export  should  be  plainly  marked  on  cases  or  packages 
with  full  name  and  address  of  consignee,  and  these  marks  repealed 
in  a  letter  of  instructions  to  the  forwarding  agent,  enclosing  the  in- 
voice and  manifest  above  referred  to,  slating  clearly  whether  in- 
surance is  desired  or  not,  particulars  of  collection  of  freight  charges 
and  giving  instructions  for  disposal  of  the  bills  of  lading. 

As  a  matter  of  interest  to  most  shippers  for  export,  it  may  be 
stated  that  through  bills  of  lading  may  be  obtained  from  your  for- 
warding agent  at  point  of  shipment,  either  for  use  as  evidence  o( 
shipment  to  accompany  invoice,  or  as  negotiable  documents  to  be 
exchanged  for  ship's  bill  of  lading  on  arrival  at  the  port.  It  is 
scarcely  necessary  to  say  that  shipments  for  export  should  be  in- 
variably packed  in  strong  cases  well  packed.  If  crated,  crates 
should  be  so  heavy  as  to  prevent  possibility  of  being  shaken  apart 
or  broken  by  rough  handling. 

If  these  simple  precautions  arc  taken,  the  shipper  may  feel  that 
nothing  has  been  left  undone  on  his  part  to  insure  his  property  a 
safe  and  speedy  delivery  to  destination. 

Rates  of  ocean  freight  arc  usually  quoted  by  measurement,  and  in 
quoting  rates,  steamship  lines  reserve  the  privilege  of  applying  a 
weight  or  measurement  rate  to  the  whole  or  any  part  of  a  given 
shipment.  A  rate  of  20  shillings  per  ton  weight,  therefore,  would 
mean  2,240  pounds  for  $4.80,  or  22'/<  cents  per  100  pounds,  while  a 
rate  of  20  shillings  measurement  may  mean,  if  goods  weigh  500 
pounds  to  40  cubic  feet,  96  cents  per  100  pounds,  or,  if  weight  be 
1,000  pounds  to  40  cubic  feet,  it  would  mean  48  cents  per  100  pounds. 
To  secure  a  through  rate,  therefore,  shippers  should  always  specify 
the  weight  and  measurements  of  representative  cases  of  their  prod- 
uct, especially  reporting  any  pieces  of  over  two  tons  in  weight;  as 
rates  on  such  heavy  pieces  are  higher  than  for  ordinary  goods,  and 
include  charges  for  hoisting  and  for  lighterage.  Information  re- 
garding duties  on  shipments  to  foreign  countries  should  be  obtained 
from  the  resident  consul  of  such  country.  It  is  true  that  a  number 
of  consular  offices  at  Chicago  are  at  present  poorly  informed  as  to 
the  tariffs  of  their  respective  governments,  but  this  condition  will 
doubtless  be  remedied  in  the  near  future,  as  the  need  of  information 
of  this  nature  is  persistently  represented  to  the  home  offices  of  the 
various  diplomatic  representatives. 


CAR  BARN  DESTROYED. 


February  10.  the  car  barn  of  the  East  Bridgewater  ( Mass.)  & 
Brockton  Street  Railway  Company,  an  iron  roofed  brick  building 
90  ft.  by  50  ft.,  located  a  short  distance  from  East  Bridgewater,  was 
destroyed  by  fire.  A  good  fire  had  been  built  in  the  furnace  to  pre- 
vent water  pipes  freezing,  but  it  is  not  thought  that  the  fire  caught 
from  the  furnace. 

Five  cars  and  one  snow  plow,  together  with  a  quantity  of  tools, 
belonging  to  this  company  were  destroyed  and  also  three  cars  be- 
longing to  the  Brockton.  Bridgewater  &  Taunton  Street  Railway 
Company,  which  were  in  the  barn.  The  loss  was  estimated  at  over 
$23,000. 


There  is  a  city  ordinance  in  East  St.  Louis  compelling  all  street 
cars  to  be  equipped  with  fenders,  but  the  St.  Louis.  Belleville  & 
Suburban  Electric  Railway  Company  has  not  yet  complied  with  it. 
Superintendent  Mayo  and  eight  of  the  employes  were  served  with 
summonses  to  appear  for  trial  in  a  justice  court  for  violating  the 
law. 
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CAR  TIMING  SYSTEM  FOR  TROLLEY  CARS. 


The  timing  mechanism  for  trolley  cars  described  below  was  pat- 
ented last  month  by  Henry  Garrett  after  it  had  been  in  successful 
operation  for  several  months.  Although  not  suited  to  the  short 
headway  of  cars  on  the  large  city  lines,  it  is  applicable  to  suburban 
and  interurban  routes.  It  is  essentially  an  ordinary  clock  for  auto- 
matically keeping  check  on  the  cars  and  indicating  at  the  office 


Fig.  3 
(lAKRETT  CAK   TIMING  SYSTEM. 

whether  cars  are  on  time  in  passing  a  particular  point  on  the  line, 
and,  if  not,  to  indicate  how  late  they  may  be. 

There  is  an  indicating  hand  for  each  line,  and  while  only  two  are 
shown  in  the  figure  any  number  of  hands  may  be  grouped  around 
the  gear,  one  for  each  branch  line  operated.  At  the  extremity  of 
each  hand  is  a  split  hub  having  a  frictional  slip  fitted  on  the  spindle 
of  the  gear  which  is  sufficiently  tight  so  that  the  rotation  of  the 
gear  will  swing  the  hand  in  one  direction,  while  at  the  same  time 
permitting  it  to  be  swung  back  automatically.  The  latter  move- 
ment of  the  oscillatory  pointer  is  effected  by  the  action  of  an  elec- 
tro-magnet. The  bell  circuit  is  open,  but  is  closed  by  any  abnormal 
movement  of  the  pointer  and  the  bell  rings  as  a  warning. 

The  electrical  connections  and  the  arrangement  of  the  mechan- 
ism are  shown  in  the  diagram.  At  certain  intervals  along  the  line 
are  trip-arms,  Fig.  i,  an  enlarged  cross  section  being  shown  in  Fig. 
2.  The  trolley  wheel  strikes  the  arm  and  brings  the  plate  on  it  in 
contact  with  the  trolley  wire,  which  completes  the  circuit  down  the 
pole,  to  the  office  and  through  the  clock  solenoids.  Fig.  3,  to  the 
ground,  and  the  hand  is  swung  back  to  the  starting  point.  Should 
the  car  be  late  the  hand  will  move  on  until  it  strikes  a  contact 
whose  position  has  been  predetermined,  and  the  bell  will  ring. 

When  cars  arc  operated  on  a  schedule  there  is  no  difficulty  in 
telling  when  any  one  is  due  at  a  given  point,  and  all  other  cars  on 
that. line  are  at  certain  intervals  ahead  or  behind.  As  long  as  the 
alarm  gong  does  not  ring  there  is  assurance  that  there  are  no  block- 
ades, dead  power,  wires  down  or  disabled  cars.  Should  a  car  fail 
to  pass  a  trip-arm  and  the  allotted  time  is  past,  the  bell  will  indicate 
that  something  is  wrong  and  the  attention  of  the  emergency  crew 
is  needed. 

♦  «  » 

ELECTRICAL  EQUIPMENT  AND  DRAINAGE 
OF  BOSTON  SUBWAY. 


In  the  Review  for  .August,  1898,  was  published  a  brief  illustrated 
description  of  the  Boston  Subway.  This  work  was  begun  March  28, 
1895,  and  completed,  so  far  as  the  Transit  Commission  was  con- 
cerned, on  July  5,  1898.  The  fourth  annual  report  of  the  Boston 
Transit  Commission,  for  the  year  ending  August  15,  1898,  has  been 
issued,  and  contains  details  of  the  work  done  during  that  year  and  a 
summary  of  all  the  work  of  the  engineering  department  from  the 
beginning.  In  appendices  are  given  interesting  data  on  the  changes 
in  pipes,  sewers,  conduits,  etc.,  made  because  of  the  subway  and  of 
the  equipment  of  the  subway.  From  these  appendices  we  extract 
the  following: 

There  were  1,036  ft.  of  sewers  of  various  sizes  removed  and  3,842 
ft.  built;  7,736  ft.  of  water  pipes  were  removed  and  9,105  ft.  laid;  10,- 
296  ft.  of  gas  pipes  were  removed  and  10,744  ft-  'a'd;  31,800  ft.  of 


lighting,  telegraph  and  telephone  conduits  removed  and  27,300  ft. 
laid.  In  addition  numerous  manholes,  hydrants,  junction  boxes, 
etc.,  were  removed  and  replaced. 

The  tunnel  is  9,498  ft.  long,  and  has  5.3  miles  of  track  (measured 
as  single  (rack)  laid  with  85-lb.  T-rail;  the  track  rails  are  protected 
by  43-lb.  guard  rails.  In  equipping  the  overhead  lines  the  following 
material  was  used: 

Trough  construction  for  trolley  wire 23,625  ft. 

Figure  8  trolley  wire 23,362  " 

No.  o  and    No.  00   trolley  wire  at    entrances  and 

loops  7,055  " 

Ground  return,  500.000-c.   m.   cable,  about 5,000  " 

Ducts  in  conduit  in  subway  alone 81,905  " 

Barn  hangers  and  insulating  bolts   .3.093 

Insulating  joints   17 

Feeder  switches   35 

Manholes    63 

Four  independent  sources  of  light  supply,  in  addition  to  the  lights 
in  the  cars,  are  provided.  At  present  there  are  installed  in  the  entire 
length  of  the  subway  1,235  incandescent  lamps  and  175  enclosed 
arcs. 

The  leakage  into  the  subway,  which  nearly  all  comes  through  the 
small  drains  in  the  invert  leading  from  hollows  left  in  the  side  walls, 
was  measured  at  the  end  of  an  unusually  wet  season,  and  found  to 
be  about  81  gallons  per  minute.  This,  together  with  the  rain  water 
entering  from  the  open  inclines,  is  collected  in  reservoirs  and  thence 
lifted  from  12  to  18  ft.  to  the  city  sewers.  There  are  four  pump 
chambers  equipped  with  motor-driven  pumps,  and  the  motors  can 
be  driven  either  from  the  circuit  of  the  Boston  Elevated  Railway 
Company  or  from  that  of  the  Boston  Electric  Lighting  Company. 

The  pumps  are  automatically  operated.  When  the  water  rises  to  a 
certain  level  it  raises  a  float  that  is  connected  by  means  of  a  chain 
with  an  automatic  rheostat,  that  starts  one  motor  direct  connected  to 
a  vertical  submerged  centrifugal  pump  that  removes  the  water,  and 
when  the  water  has  fallen  to  a  certain  level  the  float  descends  and 
stops  the  motor.  If  it  should  happen  that  the  first  motor  did  not 
start,  the  water  on  rising  a  little  higher  would  start  the  reserve  mo- 
tor, and  if  that  should  not  work  and  the  water  continue  to  rise,  an 
alarm  bell  at  the  center  of  distribution  will  ring  and  give  warning 
that  something  is  wrong.  Duplicate  pumps,  each  of  300  gallons  per 
minute  capacity,  direct  connected  to  5-h.  p.  motors,  are  installed  in 
each  pump  chamber. 

*  »  » 

FRICTION   CLUTCHES. 


The  advantages  ot  friction  clutches  for  operating  machinery  in 
factories  and  repair  shops  is  almost  universally  acknowledged.  They 
are  necessary  where  perfect  control  is  desirable  over  the  machinery 
in  every  part  of  the  shops.  The  Frisbie  clutch,  which  has  been  fa- 
vorably known  for  many  years,  is  now  made  by  the  Eastern  Ma- 
chinery Company,  of  New  Haven,  Conn. 
Thousands  of  these  clutches  are  in  use  in 
every  part  of  the  country  and  under  every 
1  condition  of  service.  The  simplicity  of  the 
design,  as  may  be  noted  in  the  cut,  and 
'  good  workmanship  have  resulted  in  nearly 
all  cases  in  long  service.  Lecters  have  been 
received  stating  that  clutches  were  in  daily 
use  for  as  long  as  13  years  with  no  repairs 
and  appar<.TUly  as  good  as  new,  and  in  one  case  a  clutch  was  re- 
turned to  the  factory  for  repairs,  the  first  time  in  18  years  of  contin- 
uous use.  The  sizes  range  from  1.6  to  1,400  h.  p.  In  some  in- 
stances it  is  desirable  to  have  a  quill  and  hollow  shaft  connection 
between  the  engines  and  generators  in  the  power  station  and  for 
this  purpose  the  clutch  has  been  especially  adapted.  Many  of  the 
Frisbie  clutches  are  now  in  use  for  driving  generators  in  electric 
light  and  power  plants. 


The  Cleveland  Street  Railway  Employes'  Association  gave  its 
annual  masquerade  ball  on  February  21;  over  a  thousand  persons 
were  in  attendance. 


The  gross  earnings  of  the  West  Chicago  Street  Railroad  Com- 
pany for  the  week  ending  February  26.  were  $71,375.  which  is  an 
increase  of  $5,347  over  those  for  the  corresponding  week  last  year. 


<|)tJi£dS\Qil\\^9\g/i^ 


181 


SOME  DETAILS  OF  STREET   RAILWAY  CON- 
STRUCTION. 


Rc-.iil  b.-f.ir.-  Ihr  III 


iioif'  Sijcii'ly  of  Kni^liH'crK  by  \V.  II.  R«i 
^.nMccrrir  Sotitli  It<*[i(I,  IiKt. 


I'licraiiH,  City  Kit- 


The  subject  of  street  railway  construction  is  a  constantly  broad- 
ening one,  and,  in  my  opinion,  will  soon  overshadow  in  importance 
thai  of  the  sleani  railroad.  I  wish  to  speak  of  a  few  details  of  street 
railway  construetio.T,  and  in  doing  so  will  describe  briefly  the  street 
railway  systems  and  interurban  railroad  lines  in  and  about  South 
Bend,  Ind.  The  city  proper  has  at  present  about  eight  miles  of 
street  railroad,  all  of  which  was  rebuilt  in  the  summer  of  1898. 

Outside  of  the  city  there  is  a  line  running  along  the  brow  of  the 
St.  Joseph  river  bank,  in  a  southeasterly  direction  to  Mishawaka,  a 
distance  of  four  miles,  its  present  terminus  being  in  the  center  of  the 


bcr,  1898,  connected  these  lines  by  a  lo-mile  interurban  line  along 
the  Lake  Shore  &  Michigan  Southern  Railroad  right  of  way  nearly 
the  entire  distance,  on  private  right  of  way. 

A  line  is  located  helwecn  Elkhart  and  Mishawaka,  a  distance  of  10 
miles,  and  will  be  constructed  early  this  coming  spring,  together 
with  many  extensions  to  ether  towns  in  the  vicinity  of  South  Bend. 

The  city  lines  were  constructed,  with  the  excepion  of  curves,  en- 
tirely of  T  rails,  weighing  70  lbs.  to  the  lineal  yard  of  the  high  gir- 
der rail  form,  furnished  by  the  Johnson  Steel  Company,  using  sec- 
tion No.  70-264.  All  rail  used  was  in  60-ft.  lengths.  The  old  lines 
of  South  Bend  were  first  torn  up  and  all  old  material  removed. 
Then  the  street  was  excavated  a  sufTicient  depth  below  sub-grade  to 
allow  the  placing  of  one  foot  of  gravel  below  the  base  of  ties,  and 
excavated  to  a  width  of  8  ft.  This  sub-grade  was  rolled  thoroughly 
with  a  S-ton  steam  roller,  having  a  compression  of  500  lbs  per  sq. 
in.     The  track  was  then  laid  in  the  prepared  trench,  the  rails,  ties 
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town.  There  is  another  line  which  leaves  South  Bend  on  the  east 
and  runs  in  a  direct  route  to  Mishawaka,  on  the  north  side  of  the 
river.  Both  roads  follow  the  highway  the  entire  distance,  but  are 
constructed  on  the  sides  of  the  road  wherever  it  is  possible  to  do  so. 
The  same  company  has  also  acquired  the  Elkhart  street  railroad 
and  the  Goshen  street  railroad,  and  during  November  and  Decem- 


and  splice  bars  having  been  previously  distributed  along  the  gut- 
ters. The  gravel  billast  was  then  distributed  along  the  line  and  the 
lining  and  grading  of  the  track  was  done  in  a  most  painstaking 
manner,  using  bar  and  pick  tamps  to  give  the  finishing  touches. 
The  track  was  brought  to  exact  line  and  grade.  The  spaces  be- 
tween the  ties  were  then  thoroughly  tamped  with  hand  tamps  until 
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FIG.  5. 

the  gravel  was  brought  to  an  even  hard  surface  and  at  the  level  of 
the  base  of  the  tie;.  Great  care  was  required  in  the  construction 
and  putting  together  of  the  joints.  Splice  bars  36  in.  long  were  used, 
having  drillings  for  three  bolts  in  each  rail.  The  splices  were  all 
sent  to  the  shops  of  the  company  and  all  iron  coatings,  rust  and 
scales  removed.  The  ends  of  the  rails  were  also  thoroughly  in- 
spected, and  while  tightening  the  bolts  the  heads  of  the  same  were 
required  to  be  tapped  with  a  heavy  hammer,  as  a  safeguard  to  in- 
sure that  all  joints  were  tight. 

On  all  the  city  lines  the  joints  were  double  bonded,  first  inside 
the  splices  with  short,  many  stranded,  arched  bonds,  and  outside 
with  a  single  heavy  copper  rod  running  on  the  inside  of  the  rail 
clear  of  the  splice  bars  at  both  ends,  and  having  about  ;/  in.  of  slack. 
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I  have  been  able  to  prepare  sections  of  street  railway  roadbeds, 
showing  the  methods  of  construction  followed  in  a  number  of  cities, 
which  I  believe  represents  the  general  practice  in  paved  streets, 
which  I  wish  here  to  present  for  your  consideration. 

In  interurban  street  car  lines  the  requirements  become  nearly  the 
same  as  of  a  first-class  steam  road,  and  I  have  prepared  sections  of 
different  classes  of  roadbed,  which  I  think  represent  the  best  mod- 
ern railroad  practice.  If  6o-ft.  lengths  of  rail  are  used,  particular 
care  should  be  observed  to  leave  a  proper  allowance  at  joints  for  ex- 
pansion. This  is  so  important  that  I  wish  to  quote  from  Ganot, 
who  gives  the  co-efficient  of  expansion  of  steel  due  to  a  change  of 
one  degree  F.  as  .000006. 

The  Pennsylvania  Railroad  Company  made  a  series  of  tests  to  de- 
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Tie  rods  were  also  used  at  intervals  of  10  ft.,  drillings  for  them 
being  juade  in  the  tenter  of  the  web  of  the  rail. 

The  street  railway  company  is  required  to  pave  35^  ft.  on  either 
side  of  the  center  line  of  its  tracks,  and  also  all  space  between 
double  tracks,  curves  and  switches.  It  was  therefore  decided  to 
pave  the  space  between  the  rails  throughout  the  city,  and  repave  in 
a  permanent  manner  the  entire  strip  which  the  street  railway  com- 
pany was  required  to  maintain. 

The  following  plan  was  followed:  Cement  concrete  was  placed 
between  the  ties  and  to  a  height  of  one  and  one-half  inches  above 
them,  on  all  brick  paved  streets,  but  care 
was  observed  to  have  no  concrete  laid  on 
the  ties.  The  space  between  the  rails  was 
paved  with  brick,  laid  at  right  angles  to  the 
track  and  having  i  in.  crown  in  the  center. 
A  special  form  of  brick  was  designed,  a  cut 
of  which  I  herewith  present,  designed  to 
fit  beneath  the  head  of  the  rail,  and  against 
the  web,  leaving  a  groove  for  the  flange  of 
the  car  wheel,  which  groove  is  curved  or 
flared  so  as  to  allow  a  narrow-tired  vehicle 
to  slip  out  of  the  groove  easily,  if  it  should 
drop  into  it.  These  brick  were  made  in 
such  lengths  that  no  chipping  whatever 
was  necessary,  except  at  special  work.  On 
asphalt  paved  streets  the  paving  was 
constructed  with  two  lines  of  stretchers 
outside  the  rail  and  one  row  of  headers  of 
this  special    form  of    brick  on  the    inner 

side.  I  have  prepared  a  drawing  showing  this  section,  which  I  have 
made  the  standard  shape  for  asphalt  paved  streets.  In  both  the 
brick  paved  and  the  asphalt  streets  the  space  between  the  head  of 
the  rail  and  the  base  on  the  outer  side  of  the  rail  was  filled  with  ce- 
ment grout,  in  order  to  bring  it  flush  with  the  head  of  the  rail  and 
afford  an  even  bearing  for  the  paving  surface. 
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FIG.  8. 

termine  the  rate  of  elongation  of  a  steel  rail,  when  subjected  to  a 
tensile  stress  within  its  elastic  limit.  The  average  was  found  to  be 
.00006  in.  per  1,000  lbs.  per  sq.  in.  Dividing  this  by  the  temperature 
co-efficient  gives  114.6  lbs.  as  the  stress  per  sq.  in.  in  a  rail,  due  to  a 
change  of  1°  F.,  of  11,460  lbs.  in  a  change  of  temperature  of  100°  F., 
which  latter  is  equal  to  about  one-fifth  the  elastic  limit  and  one- 
ninth  the  ultimate  strength  of  steel  rail.  However,  it  is  probable 
that  5,000  lbs.  represent  the  greatest  stress  due  to  change  of  temper- 
ature. This  brings  out  a  very  vexatious  question,  that  of  the  proper 
allowance  for  expansion  when  faying  60-ft.  rails.     I  have  obtained 
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the  best  results  by  the  use  of  a  Fahrenheit  thermometer  when  laying 
track,  used  as  follows:  At  a  temperature  of  o  degrees  a  space  of  5-16 
in.  was  allowed,  always  using  an  iron  shim.  At  50°,  3-16  in.  space, 
and  in  extreme  summer  heat,  say  90°  to  100°  F.,  allow  1-16  in.  space. 
On  the  other  hand,  60-ft.  rails  laid  in  paved  or  graveled  streets 
and  covered  to  their  full  depth  may  be  laid  closed  joints;  that  is. 
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willunil  any  n|K-iiinK  at  iIr-  nuls  cif  Che  rails  for  c-xpaiisiuii.  Very 
UDod  rcsulls  arc  thus  obtaiiK'd,  as  wc  practically  avoid  the  disagree- 
able pound  due  to  passage  of  a  wheel.  "The  worst  enemy  to  good 
track  is  water,  and  the  further  it  can  be  l<cpt  away  from  the  track, 
or  the  sooner  it  can  be  diverted  from  it  tlie  belter  the  track  will  be 
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protected.  Cold  is  damaging  only  by  reason  of  the  water  which  it 
freezes,  therefore  the  first  and  most  important  provision  for  a  good 
roadbed,  and  consequently  good  track,  is  drainage." 

In  the  construction  of  the  road  and  in  its  maintenance,  this  mat- 
ter should  receive  the  most  careful  attention  of  the  engineer.  I 
once  had  to  clear  a  railroad  wreck  in  a  sand  cut,  thirty  feet  above 
the  level  of  water  in  the  adjacent  creek,  which  was  caused  by  water 
washing  down  a  shallow  depression  which  skirted  the  very  crest  of 
the  sand  hill,  caving  in  the  sand  from  the  brow  of  the  bank  to  a 
depth  of  five  feet  and  clear  across  the  track  and  cut,  a  distance  of 
some  50  feet.     The  conditions  were  frozen  ground  followed  by  a 


a  low  estimate  of  the  amount  which  will  be  built  in  Indiana  alone 
during  the  year  1899. 

With  no  limit  to  the  field,  and  the  brilliant  promises  of  the  elec- 
trical engineers  in  their  special  department,  I  believe  we  arc  enter- 
ing an  era  of  development  more  extended  and  (ar-rcaching  than 
any  wc  have  yet  experienced,  and  one  in  which  the  engineer  and  the 
surveyor  will  play  a  most  important  part. 
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January  thunder  storm.  This  road  had  been  operated  IS  years,  with 
no  previous  indication  of  trouble  at  this  point. 

In  concluding  I  wish  to  say  that  street  railway  construction  is 
yet  in  its  infancy,  and  what  is  generally  considered  good  engineer- 
ing practice  today  may  be  looked  on  with  as  much  circumspection 
in  a  few  years  as  what  was  considered  good  street  railroad  construc- 
tion ten  years  ago  would  be  now  considered. 

The  importance  tcday  ci  the  interurban  railroad  is  not  questioned 
by  the  most  skeptical.    Six  hundred  miles  of  interurban  railroad  is 


BILL  TO  LICENSE  PUBLIC  ACCOUNTANTS. 

A  bill  for  an  act  to  regulate  the  profession  of  public  accountants 
in  the  state  of  Illinois  has  been  introduced  at  Springfield,  whereby 
it  is  proposed  to  authorize  the  University  of  Illinois,  at  Champaign, 
to  examine  public  accountants  of  this  state  and  grant  certificates  to 
such  as  pass  the  examination,  permitting  them  to  designate  them- 
.selves  "certified  public  accountants."  This  bill  is  strongly  indorsed 
by  many  prominent  citizens  of  Illinois,  and  the  public  accountants 
of  the  state  and  their  friends  and  clients  arc  working  to  secure  its 
passage.  It  is  recognized  that  should  this  bill  become  a  law,  it 
would  in  time  be  very  beneficial  to  the  commerce  of  this  state.  A 
similar  law  has  been  in  force  in  New  York  for  two  years,  and  has 
considerably  benefited  the  legal,  banking  and  business  communities 
in  the  east.  The  proposed  law  for  Illinois  is  not  at  all  prohibitive; 
it  only  provides  a  body  of  recognized  professional  public  account- 
ants to  choose  from.  It  provides  that  the  trustees  of  the  University 
of  Illinois  may,  at  their  discretion,  waive  the  examination  of  any 
persons  possessing  the  qualifications  prescribed  in  the  bill,  and  who 
shall  have  been  continuously  for  more  than  five  years  before  the 
passage  of  the  bill  practicing  as  public  accountants,  two  years  of 
which  shall  have  been  on  their  own  account,  in  this  state,  and  who 
shall  apply  in  writing  for  such  certificate  within  one  year  after  the 
passage  of  the  act. 


A   NOVELTY  IN   DAMAGE  SUITS. 


In  the  case  of  one  Herman  Schinauer  against  the  Brooklyn 
Heights  Railroad  Company  for  $10,000  damages  for  personal  injur- 
ies alleged  to  have  been  received  in  a  trolley  car  accident  the  jury 
found  for  the  defendant.  It  is  the  practice  of  the  New  York  courts 
to  grant  the  plaintiff  an  extra  allowance  of  5  per  cent  in  event  that 
he  is  successful,  but  it  is  unusual  to  grant  a  similar  allowance  to 
the  defendant  if  the  plaintilT  fails.  In  this  case,  however,  the  court 
did  grant  the  defendant  an  allowance  of  $500.  Fortunately  for  the 
company  the  plaintiff  is  responsible  and  the  company  can  collect  the 
amount. 

We  trust  that  this  precedent  will  be  followed  because  if  plaintiffs 
in  the  event  of  success  are  entitled  to  an  extra  allowance  there 
would  seem  to  be  much  better  reason  for  the  courts  granting  an  ex- 
tra allowance  to  defendants  in  case  of  their  success,  especially  in 
view  of  the  fact  that  much  of  the  litigation  of  this  nature  is  brought 
by  attorneys  who,  knowing  they  have  no  case,  expect  to  get  money 
for  themselves  and  their  clients  by  appeals  to  the  sympathies  of 
juries  or  by  frightening  the  railway  company  into  settlement  prior 
to  suit. 


PROPOSED  FRANCHISE  LAW  IN  CALIFORNIA. 


A  bill  is  pending  in  the  California  legislature  providing  for  the 
sale  of  franchises  by  municipalities  and  the  minimum  compensation 
is  fixed  at  3  per  cent  of  the  gross  receipts,  but  in  the  event  that  the 
franchise  is  for  a  branch  line  or  extension  of  a  street  railway,  the 
gross  receipts  are  deemed  to  be  the  receipts  from  passengers  getting 
on  the  cars  on  such  branch  lines  or  extensions.  No  governing 
body  shall  offer  or  advertise  the  renewal  of  any  franchise  until  with- 
in one  year  of  its  expiration,  unless  previously  surrendered  by  the 
operating  company  and  accepted  by  the  municipality.  Should  the 
bill  pass  the  3-per  cent  clause  cannot  fail  to  greatly  delay  the  pro- 
posed construction  of  new  roads,  especially  in  the  smaller  cities. 
♦  «  » 

Chester  W.  Chapin.  receiver  of  the  Consumers  Electric  Light  & 
Street  Railroad  Company,  of  Tampa.  Fla.,  has  a  large  force  at  work 
restoring  the  dam  which  was  destroyed  by  dynamite  some  months 
ago. 
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This  department  is  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


In  a  paper  recently  presented  before  the  Northeast  Coast  Institute 
of  Engineers  and  Shipbuilders  (England),  T.  Messenger  described 
an  effective  method  of  strengthening  copper  steam  pipes  by  placing 
on  them  a  series  of  bands.  The  bands  are  made  in  halves  with  cot- 
tercd  connections.  In  one  instance  cited  by  the  author,  a  i2-in.  pipe 
carrying  steam  at  no  lbs.,  the  bands  had  a  section  2  in.  by  3-16  in. 
and  were  spaced  6  in.  from  center  to  center.  By  arranging  a  special 
design  of  flanges  and  bands  this  mode  of  strengthening  the  pipes 
can  be  applied  at  branches.  This  plan  is  of  advantage  in  localizing 
the  rupture  of  the  seam  in  brazed  piping;  with  bands  spaced  as 
above,  the  seam  opening  cannot  exceed  4  in.  in  length,  whereas  on  a 
pipe  without  such  reinforcement  the  seam  would  probably  open 
along  the  entire  section  of  pipe. 


Commodore  G.  W.  Melville,  engineer-in-chicf  of  the  United 
States  Navy,  calls  attention  in  his  last  annual  report  to  the  improve- 
ments made  in  the  materials  for  marine  machinery.  He  states  that 
nickel-steel  engine  forgings  have  been  brought  to  a  high  degree  of 
perfection,  and  the  only  regret  is  that  so  few  companies  have  un- 
dertaken to  do  this  class  of  work,  but  the  prospect  is  that  in  the  near 
future  several  more  steel  companies  will  begin  to  make  them. 

Seamless  drawn  steel  boiler  tubes  have  been  furnished  during  the 
year  for  all  classes  of  our  boilers  of  a  degree  of  excellence  un- 
dreamed of  a  few  years  ago,  and  in  consequence  the  lap-welded  tube 
makers  have  been  compelled  to  correspondingly  improve  their  pro- 
duct both  in  material  and  workmanship. 

The  securing  of  a  suitable  material  for  steam  and  feed  pipes  in  the 
destroyers  and  torpedo  boats  became  a  vital  question,  owing  to  the 
fact  that  at  the  temperatures,  corresponding  to  the  high  pressures 
carried,  -opper  and  brass,  which  have  hitherto  been  employed,  lose 
a  large  percentage  of  their  strength.  The  difficulty  has  been  over- 
come by  the  advent  of  seamless  drawn-steel  pipes,  with  wrought- 
stcel  flanges  welded  on  which  are  now  made  with  a  degree  of  per- 
fection which  makes  them  absolutely  safe. 

When  It  was  decided  that  the  new  battleships  should  be  practi- 
cally identical  with  the  Alabama  class  and  that  no  hull  changes 
would  be  made,  it  became  necessary  to  find  a  way  to  reduce  the 
thickness  of  the  shell  plates  for  cylindrical  boilers.  The  shell  plates 
in  the  Alabama  class  had  reached  a  thickness  of  I  7-16  in.  in  mate- 
rial having  a  tensile  strength  of  over  65,000  lbs.,  and  elastic  limit  of 
over  35,000  lbs.,  and  an  elongation  of  24  per  cent  in  8  in.  for  longi- 
tudinal specimens. 

Experiments  have  been  made  on  a  higher  carbon  steel,  oil  tem- 
pered and  annealed,  which  has  a  tensile  strength  of  over  74,000  lbs., 
and  elastic  limit  of  over  40,000  lbs.,  and  elongation  of  over  21  per 
cent,  with  a  very  satisfactory  transverse  cold  bending  test.  Such 
material  allowed  a  slight  reduction  in  thickness  from  that  used  in 
battleships  Nos.  7,  8  and  9,  although  the  boilers  were  designed  for 
the  higher  pressure  called  for  in  the  new  battleships. 

Nickel  steel  bracing  and  rivets  have  been  made  and  tested  and 
found  suitable  for  use  with  this  high-grade  compound  boiler  plate, 
easily  reaching  the  requirements  of  the  Bureau's  specifications. 

Experiments  have  also  been  made  with  nickel  steel  to  fill  the 
high-grade  shell-plate  requirements,  which  gave  very  satisfactory 
physical  results,  with  a  surface  much  better  than  that  furnished  for 
the  boilers  of  the  Chicago,  but  not  as  perfect  as  that  of  the  high- 
grade  steel  just  described. 

*       * 
* 

IMPROVEMENT  IN  CAST  IRON  FLY-WHEEL  DESIGN. 


made  and  what  the  benefits  of  such  changes  would  be.  There  are  a 
great  many  fly-wheels  built  by  the  makes  of  medium  and  low  speed 
engines  that  are  made  in  halves  with  the  joints  placed  midway  be- 
tween the  adjacent  arms,  and  these  wheels  are  often  run  at  a  higher 
rim  speed  than  are  the  larger  built-up  wheels,  which  as  now  gener- 
ally made  have  the  joints  in  the  rims  at  the  ends  of  the  arms.  Many 
excellent  papers  have  been  written  upon  the  subject  of  fly-wheel  de- 
sign, in  which  it  is  shown  that  the  joint  when  placed  midway  be- 
tween adjacent  arms  is  in  the  worst  possible  position;  as  Professor 
Benjamin,  in  his  recent  paper  before  the  A.  S.  M.  E.  stated  it,  to 
put  a  joint  midway  between  adjacent  arms  is  like  putting  a  joint  in 
the  middle  of  a  girder. 

The  radial  centrifugal  force  acting  uniformly  round  the  rim  like  a 
fluid  pressure  tends  to  separate  the  rim,  and  the  joints,  no  matter 
where  placed,  must  resist  this  stress.  The  centrifugal  force  of  the 
portion  between  the  arms  acts  to  load  that  portion  as  a  beam  and 
thus  additional  stresses  are  introduced.  The  point  in  this  portion 
at  which  the  joint  is  placed  greatly  affects  the  stress  placed  on  the 
joint. 

Considering  the  solid  segment  in  Fig.  i,  we  have  a  beam  fixed 
at  both  ends  and  uniformly  loaded.     The  maximum  bending  mo- 
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Some  time  since  the  writer,  having  occasion  to  design  a  fly-wheel 
to  meet  rather  unusual  conditions,  investigated  the  question  of  fly- 
wheel design  and  considered  some  changes  that  might  easily  be 


ment  under  such  conditions  is  WL  -7-  12,  where  W  is  the  total  uni- 
formly distributed  load  and  L  the  distance  between  supports.  This 
maximum  bending  moment  occurs  at  the  two  supports;  midway  be- 
tween the  supports  the  moment  is  WL  -j-  24.  There  are  two  points, 
about  one-fifth  way  from  each  support,  where  the  moment  is  zero, 
these  being  the  points  of  contrary  flexure. 

If  we  place  midway  between  the  arms  a  joint  of  the  type  shown 
(with  inward  projecting  lugs  to  receive  bolts)  in  the  cut,  we  practi- 
cally have  two  beams  fixed  at  one  end.  The  maximum  bending  mo- 
ment in  each  of  these  beams,  fixed  at  one  end  and  uniformly  loaded, 
would  be  WL  -=-  8,  where  W  is  the  total  load  on  both  beams  and  L 
is  the  total  length  of  both  beams.  This,  it  is  seen,  is  50  per  cent 
greater  than  in  the  solid  segment. 

If  the  joint  be  placed,  as  shown  in  Fig.  2,  about  one-fifth  from  the 
end  of  the  segment  at  the  point  of  contrary  flexure,  the  bending  mo- 
ment at  that  joint  has  to  resist  only  the  stress  tending  to  separate 
the  rim  in  halves.  That  this  is  true  may  be  easily  demonstrated  by 
considering  the  longer  portion  of  the  segment  as  a  beam  fixed  at 
one  end  and  supported  at  the  other  by  the  shorter  portion,  and  the 
shorter  portion  as  carrying  a  concentrated  load  (the  reaction  at  the 
end  of  the  longer  portion)  in  addition  to  its  own  uniformly  distrib- 
uted load:  the  result  is  the  same  as  for  the  solid  segment,  i.  e.,  the 
maximum  bending  moment  is  at  the  adjacent  arms  and  is  WL  -=-  12. 

Changing  the  position  as  here  suggested  does  not  add  in  any  way 
to  the  cost  of  manufacture,  nor  does  it  make  the  joint  as  strong  as 
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the  solid  liin,  nor  does  it  eliminate  the  stress  the  rim  boUs  are  gen- 
erally computed  to  stand,  that  lA  holding  the  two  halves  together; 
but  as  the  joint  lugs  are  usually  made,  placing  them  nearer  the  arms 
lessens  tho  stress  in  the  section  of  rim  where  the  joint  occurs,  con- 
duces largely  to  cause  the  wheel  to  revolve  at  a  high  velocity  as  a 
true  circle  (instead  of  as  an  ellipse,  with  the  joint  on  the  major 
a.Nis),  and  reduces  the  stress  in  the  bolts  from  the  joint  "giving"  or 
"openmg"  slightly,  as  is  so  often  the  case. 

The  common  practice  of  placing  the  bolts  very  near  the  inner 
edge  of  the  joint  lugs  which  often  results  in  an  enormous  stretch- 
ing action  in  the  bolts,  and  in  some  cases  which  the  writer  has  seen 
has  undoubtedly  been  the  cause  of  the  difficulty  experienced  in  keep- 
ing the  rim  bolts  tight;  not  because  the  bolts  were  not  of  sufiicient 
section  to  stand  the  ordinary  pull,  as  generally  computed  (like  the 
stress  of  a  boiler  shell),  but  the  additional  stress  caused  by  the 
wheel  rim  springing  out,  as  shown  in  Fig.  I,  and  there  slightly 
opening  the  joint  on  the  outside  of  the  wheel,  against  the  resistance 
offered  by  the  bolt  with  the  leverage  of  the  short  side  of  the  lug, 
which,  of  course,  resulted  in  stretching  the  bolts  in  the  bottom  of 
one  or  two  threads;  and  subsequently  upon  stopping  the  wheel  the 
bolts  would  be  found  looser  than  when  the  wheel  was  put  in  motion, 
or  the  bolts  last  set  up  tight;  and  in  connection  with  this  matter  we 
must  remember  that  the  usual  and  accepted  methods  of  calculating 
the  section  of  rim  bolt  make  no  allowance  for  this  springing  and 
stretching  action,  which  can  be  entirely  avoided  by  placing  the  joint 
as  shown  in  Fig.  2,  in  which  case  the  only  stress  coming  on  the 
bolts  from  the  joint  is  one  of  small  shear  if  the  joint  is  planned,  but 
if  the  wheel  is  cast  whole  and  afterwards  split,  even  this  shear  is 
taken  up  by  the  roughness  of  the  fractured  surfaces  on  the  inner  and 
outer  edges  of  the  joint  lug. 

F.  W.  Salmon. 

*      * 
* 

ENGINE  AND  BOILER  TESTING. 


Abstract  of  a  paper  read  l>efore  the  Eiigiueers'  Club,  of  I*liiladelplua,  by  Henry 
W.  SpauiJrler,  aud  publislied  iu  its  "  Proceedings"  for  January,  1.*>H. 


In  these  days  of  elaborate  codes  for  the  testing  of  engines  and 
boilers  we  arc  apt  to  lose  sight  of  the  reasons  for  making  such  tests, 
and  to  attempt  to  fulfill  certain  requirements  that  are  entirely  for- 
eign to  the  reasonable  purposes  for  which  such  tests  are  made. 

Generally,  all  such  can  be  divided  into  two  classes — first,  the  so- 
called  scientific  tests;  and,  secondly,  commercial  tests.  The  first  of 
these  are  such  as  are  carried  out  by  so-called  original  investigators, 
whose  facilities  are  generally  of  the  best,  but  applied  in  many  cases 
to  impossible  apparatus  in  a  commercial  sence.  The  objects  of  such 
tests  are,  nominally,  to  get  at  the  real  facts,  on  the  basis  of  which 
greater  advances  in  steam  engineering  are  to  be  made.  Unfortu- 
nately, the  advance  has  seldom  been  made  as  the  result  of  tests  of 
this  kind,  and  it  is  doubtful  if  scientific  tests  of  the  kind  here  re- 
ferred to  which  will  bear  the  sharpest  scrutiny  have  been  made  by 
more  than  one  investigator  in  a  generation.  By  impossible  appara- 
tus, in  a  commercial  sense,  I  mean  that  the. self-imposed  conditions 
are  those  which  are  very  different  from,  and  in  many  cases  the  direct 
opposite  of,  the  conditions  which  actually  prevail  in  apparatus  in- 
tended for  practical  use.     A  concrete  example  will  illustrate:     In 


the  proposed  code  for  boiler  testing  now  under  revision  by  a  com- 
mittee of  the  A.  S.  M.  F,.,  a  scientific  test  of  the  boiler  may  be  com- 
menced by  hauling  the  fire. 

Many  of  the  so-called  scientific  engine  tests  have  been  made  on 
engines  designed  to  be  used  for  many  different  purposes,  and  the 
numerous  by-passcs,  pockets,  etc.,  required  to  fulfill  the  various 
functions  leave  the  results  obtained  always  open  to  criticism. 

The  second  class  of  tests  stands  in  an  entirely  different  position, 
and  it  is  on  the  results  of  these  tests,  intelligently  carried  out,  that 
practically  all  the  engineering  advance  is  made. 

Commercial  testing  has  for  its  object  the  determining  of  one  of 
two  things — first,  whether  the  apparatus  is  doing  the  best  that  can 
be  done  by  it;  or,  secondly,  whether  a  certain  guarantee  has  been 
fulfilled. 

These  two  tests  are  usually  made  by  different  persons  and  in  the 
sequence  above  given,  as  in  these  days  of  sharp  competition  the 
guarantees  furnished  by  the  maker  require  for  the  fulfillment  that 
the  apparatus  should  be  in  first-rate  condition.  The  result  is  that, 
generally,  the  engineer  or  the  maker  is  called  on  to  make  the  first 
of  these  tests,  while  the  engineer,  who  stands  between  the  maker  and 
the  owner,  is  called  on  to  make  the  second.  Much  the  higher  grade 
of  engineering  is  required  for  the  first.  The  duty  of  the  engineer  in 
the  first  instance  is  not  only  to  determine  the  facts,  but  to  so  modify 
the  regimen  of  the  apparatus  that  as  many  as  possible  of  the  un- 
favorable conditions  may  be  eliminated  and  the  favorable  conditions 
made  still  more  so.  The  business  of  the  engineer  in  the  second 
case  is  to  report  on  the  facts  only.  It  is  evident  that  the  character 
of  the  tests  made  v.ill  differ  in  the  two  cases.  In  the  one  case  all 
the  facts,  or  as  many  as  possible,  must  be  obtained,  while  in  the 
other  only  such  as  pertain  to  the  guarantee. 

In  making  the  first  set  of  tests  the  data  obtained  must  be  correct, 
or  the  object  of  the  test  will  not  be  attained;  in  making  the  second 
set  of  tests  the  data  should  be  as  honestly  obtained  as  in  the  first. 
The  position  of  the  engineer  is  quite  a  different  one  in  the  two  cases: 
in  the  first  he  must  be  honest  with  himself,  and  he  has  the  confi- 
dence of  I'.is  employer  or  client;  while  in  the  second  case,  if  acting 
alone,  he  is  liable  to  be  looked  on  as  the  servant  of  the  party  who 
first  suggested  him,  or,  if  acting  with  others,  is  very  likely  to  be  con- 
sidered as  a  partisan.  When  the  engineer  finds  that  the  latter  is  his 
position — as,  I  am  sorry  to  say,  some  do — he  is  too  likely  to  be  a 
quibbler,  straining  every  point  that  his  employer  may  come  out 
ahead;  and  one  does  not  wonder  that  many  so-called  tests  are 
looked  on  with  suspicion.  The  position  oi  the  engineer  in  a  case 
like  the  last  is  not  at  all  an  enviable  one.  and  he  must  first  know 
what  is  right  and  then  do  what  he  knows  to  be  right. 

The  actual  testing  of  boilers  and  engines  is  really  a  very  simple 
matter.  Direct  methods  of  measuring  the  quantities  to  be  dealt  with 
are  always  to  be  chosen  rather  than  indirect  ones,  and  care  should 
be  taken  to  see  that  the  apparatus  in  use  is  as  nearly  correct  as  can 
be  obtained. 

As  tests  of  the  second  class  above  referred  to  are  entirely  covered 
by  the  first  one,  it  is  with  that  one  alone  that  we  will  deaL 

We  will  first  take  up  a  boiler  which  has  been  erected  and  is  about 
to  be  tested.  The  maker  wants  to  know  whether  it  is  in  the  best 
possible  condition,  and  he  wants  to  be  able  to  tell  this  in  the  least 
possible  time.  There  are  usually  two  things  required — first,  that  the 
boiler  shall  be  able  to  do  a  certain  maximum  amount  of  work;  and. 
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secondly,  that  under  certain  definite  conditions — as,  for  instance, 
when  evaporating  some  part,  say  75  or  80  per  cent,  of  the  niaxi- 
niuni  amount — it  will  do  so  with  a  given  economy — as,  lor  instance, 
utilizing  65  or  70  per  cent  of  the  heat  in  the  coal,  and  using  a  cer- 
tain grade  of  coal.  Unfortunately,  it  is  not  a  very  easy  matter  to 
state  these  conditions  in  such  a  way  that  they  are  entirely  definite, 
and  in  many  cases  the  results  will  vary  with  the  meanings  and  lim- 
itations set  to  the  terms  of  the  contract. 

For  instance,  if  the  contract  says  that  70  per  cent  of  the  heat  in 
the  coal  is  to  be  utilized,  what  does  this  mean?  and  how  is  it  to  be 
determined?  Is  the  moisture  in  the  coal  to  be  determined  during 
the  test  by  actually  drying  a  large  quantity,  or  by  the  chemist's 
method,  using  a  few  grams?  If  by  the  first  method,  is  it  to  be  done 
by  placing  in  the  hottest  part  of  the  boiler  room  or  over  a  slow  fire? 
It  is  safe  to  say  that  any  one  of  these  methods  will  give  a  different 
result  and  a  correspondingly  different  value  to  the  amount  of  heat 
that  must  be  utilized. 

Again,  is  the  evaporation  of  this  water  to  be  allowed  for  or  not? 
How  is  the  heat  in  the  coal  to  be  determined — by  chemical  analysis 
or  by  actual  burning  in  a  calorimeter?  Is  the  heat  to  be  counted 
down  to  the  initial  temperature  of  the  coal,  which  is  the  value  usu- 
ally obtained  from  the  ordinary  formulae,  or  by  the  calorimeter,  or 
only  to  the  temperature  of  the  steam?  If  by  the  first  method,  the 
lower  the  boiler  pressure,  the  lower  the  actual  efficiency;  and  if  by 
the  second,  the  greater. 

It  is  clear  that  if  the  basis  on  which  the  efficiency  is  based  is 
clearly  stated,  there  can  be  no  such  questions  arise;  but,  ordinarily, 
they  are  all  open  questions  for  the  engineer  to  decide. 

As  what  we  are  after  are  the  exact  facts,  it  is  probable  that  they 
will  be  most  nearly  reached  by  methods  that  lie  between  those 
ordin;  rily  in  vogue.  That  is,  the  amount  of  moisture  in  the  coal 
should  be  determined  by  the  chemist's  method — heating  to  some- 
thing over  212"  F.— but  on  nuich  larger  samples,  and  before  they 
are  crushed  for  chemical  analysis. 

The  heat  in  the  coal  is  probably  most  nearly  exactly  determined 
if  the  coal  is  burned.  The  constants  in  the  formulae  we  have  are 
not  determined  for  the  class  of  coals  we  use,  and  there  is  a  consid- 
erable difference  in  opinion  as  to  what  the  terms  mean,  anyway. 

Knowing  what  we  have  to  work  with,  the  results  obtainable  in 
the  actual  boiler  depend  partly  on  the  fireman.  The  latter  factor  is 
the  one  that  makes  the  boiler  tests  unsatisfactory  as  compared  with 
an  engine  test.  Bad  results  may  be  obtained  from  a  good  fireman, 
but  the  reverse  is  seldom  the  case.  It  has  not  been  possible  until 
within  a  short  time  to  measure  the  efficiency  of  the  fireman  as  one 
of  the  factors  in  a  boiler  test,  but  it  is  believed  that  such  data  will 
soon  be  available.  Assuming  that  a  proper  fireman  has  been  se- 
lected to  do  the  work,  it  is  sufficient  simply  to  know  the  quantity  of 
coal  and  water  fed  to  a  boiler,  together  with  the  minor  data  usually 
taken,  as  we  supply  the  boiler  with  many  more  pounds  of  air  than 
we  do  of  coal  and  water  combined,  and  it  is  possible  that  a  boiler  is 
inefficient  because  of  its  air  supply  in  more  cases  than  most  of  us 
dream  of.  Ordinarily,  we  supply  one  pound  of  coal,  say  eight  pounds 
of  water,  and  twenty  pounds  of  air;  and  it  is  as  necessary  to  have  a 
check  on  the  air  supplied  as  on  the  coal  or  water.  It  has  not  been 
possible  to  keep  a  very  close  watch  on  this  until  a  method  of  con- 
tinuously gaging  the  air  was  perfected,  but  it  looks  now  as  though 
such  an  apparatus  is  at  hand. 

The  amount  of  air  supplied  increases  the  quantity  of  heat  carried 
to  the  chimney  for  a  given  temperature;  or,  if  the  air  supply  can  be 
reduced,  allows  a  higher  stack  temperature  with  less  loss,  which 
would  mean  a  greater  capacity  with  the  same  economy,  or  the  same 
capacity  with  greater  economy. 

To  come  down  to  details,  the  water  should  be  weighed,  and  it  is, 
perhaps,  worth  noung  that,  except  for  rough  tests,  the  tank  should 
never  be  allowed  to  fill  to  a  certain  mark,  and  the  number  of  such 
tanks  recorded.  One  of  the  most  celebrated  series  of  tests  ever 
made  is  under  the  cloud  of  being  worthless  because  of  an  incorrect 
tally  of  water  tanks  used  on  the  test.  The  noting  of  the  time  at  which 
anything  is  done  is  a  good  check  on  errors  of  this  kind. 

It  is  a  wise  plan  to  keep  the  time  that  water  passes  a  definite  mark 
in  the  lower  tank,  as  this  gives  the  rate  at  which  the  water  is  fed  into 
the  boiler,  and  allows  a  test  to  be  started  or  stopped  at  any  time. 

Coal  and  ashes  should,  of  course,  be  weighed,  and  when  a  number 
of  boilers  are  being  tested,  it  is  worth  while  keeping  separate  ac- 
counts to  locate  any  difficulty  that  may  arise. 


The  only  feasible  way  of  determining  the  air  supplied  to  a  boiler 
is  by  the  use  of  such  apparatus  as  an  econometer.  The  method  of 
testing  flue  gases  chemically  is  slow,  and  does  not  show  the  momen- 
tary changes  taking  place,  and  has  always  been  found  to  be  unsatis- 
factory. 

This  apparatus  also  enables  us  to  determine  the  quantity  of  air  in 
the  flues  at  various  points  of  their  length,  thus  telling  whether  the 
air  comes  in  at  a  proper  place  or  not. 

There  are  two  other  pieces  of  apparatus  of  value  in  testing  boilers, 
but  ordinarily  their  use  is  perfunctory;  these  are  the  stack  thermom- 
eter and  the  draft  gage.  Generally,  these  readings  are  taken  and 
set  down  and  nothing  further  done  with  them.  The  thermometer 
should  give  the  total  pressure  available  for  forcing  air  through  the 
fire,  and  the  draft  gage  the  amount  required  to  overcome  the  re- 
sistance of  fire  and  passages,  and  to  give  the  air  velocity.  There  is 
not,  necessarily,  any  relation  between  the  quantities.  With  a  stack 
150  ft.  high,  and  with  an  outside  temperature  of  60°, the  pressure  due 
to  the  height  of  the  chimney  would  vary  with  the  temperature. 
Thus,  with  an  inside  temperature  of  600°  the  total  pull  of  the  chim- 
ney is  .91,  while  with  400"  it  would  be  .71  in.  of  water.  I  mean  that 
with  this  temperature  in  the  stack,  and  with  the  grate  entirely  closed 
so  that  no  air  could  get  to  the  chimney,  this  would  be  the  pressure 
shown  by  a  draft  gage.  This  pressure  is  actually  used  up  in  over- 
coming the  grate,  fire  and  flue  friction,  and  in  giving  the  air  velocity. 
In  a  good  boiler  with  a  iso-ft.  stack  these  quantities  might  have 
the  values  of  i  for  the  flue  friction,  12  for  the  grate  and  fire  friction, 
and  I  for  the  portion  required  to  give  the  air  its  velocity.  As  the 
opening  through  the  grate  is  increased,  the  draft-gage  reading  will 
fall,  until,  finally,  if  <\11  the  resistance  to  the  entrance  of  the  air  to  the 
bottom  of  the  stack  were  removed,  the  draft  gage  would  read  sub- 
stantially zero.  A  high  reading,  therefore,  means  practically  that 
the  resistance  to  the  passage  of  air  through  the  grate  is  high  and 
nothing  more. 

The  volume  of  air  which  a  chimney  will  deliver  will,  therefore, 
not  increase  with  the  readings  of  the  draft  gage,  but  will  increase 
with  the  temperature  of  the  flue,  and  probably  decrease  with  the  in- 
creased reading  of  the  draft  gage,  which  differs  from  the  ordinarily 
accepted  ideas. 

One  other  point  worth  remembering  in  boiler  tests  is  the  desira- 
bility of  keeping  conditions  constant.  It  is  surprising  how  nearly  this 
can  be  accomplished  with  care  on  the  part  of  the  operator.  One  buys 
a  boiler  to  deliver  so  much  steam  at  a  definite  pressure.  Ordinarily, 
this  is  understood  to  be  the  average  an  hour  for,  say  10  hours.  For 
a  single  boiler  this  seems  to  be  a  mistake.  For  power  purposes  one 
does  not  want  3,500  lbs.  of  steam  one  hour  and  2,500  lbs.  the  next 
from  a  loo-h.  p.  boiler,  but  3,000  lbs.  each  hour;  nor  does  one  want 
a  boiler  which  will  blow  oflf  just  after  cleaning  fires,  and  have  the 
steam  pressure  drop  from  100  lbs.  to  60  lbs.  while  fires  are  being 
cleaned.  To  the  user  the  latter  condition  is  surely  not  satisfactory. 
It  is  not  a  difficult  matter,  when  testing  more  than  one  boilef,  to 
keep  the  conditions  substantially  uniform.  With  a  given  steam  press- 
ure a  steam  pump  can  be  made  to  deliver  practically  the  same  quan- 
tity of  water  each  five  or  ten  minutes.  With  a  reducing  valve,  or  By 
hand,  the  pressure  on  a  boiler  can  be  kept  practically  constant  and 
the  water  level  can  be  kept  practically  al  the  same  point  for  the  same 
condition  of  the  fire. 

There  is  one  more  detail  of  boiler  testing  that  is  worth  speaking 
of,  and  that  is  the  method  of  starting  and  stopping  a  test.  The 
method  of  hauling  fires  at  the  beginning  and  end  of  a  test  is  simply 
barbarous;  and  when  one  attempts  to  decide  that  there  are  so  many 
pounds  of  combustible  in  the  material  hauled  from  the  fire,  he  is, 
perhaps,  unconsciously  straining  his  judgment.  Whenever  one 
"judges,"  he  guesses,  and  that  is  outside  the  province  of  the  class  of 
tests  here  spoken  of.  The  other  standard  method  is  by  judging  the 
fire  at  the  beginning  and  end  of  the  test,  and  allowing  the  difference. 
In  a  capacity  test  the  allowance  makes  little  difference,  but  in  an 
economy  test  the  greater  the  allowance,  the  greater  the  economy. 

There  is  a  third  method  which  has  been  practiced  for  many  years 
which  is  fair  to  both  boiler  and  prospective  owner,  and  has  been  well 
thought  of  by  some  boiler-makers.  It  is  much  more  tiring  on  the 
engineer  conducting  the  test;  but  that  he  can  charge  for,  if  he 
pleases.  The  scheme  is  this:  Suppose  we  have  a  roo-h.  p.  boiler  to 
test  for  capacity,  test  to  run  from  8  a.  m.  to  6  p.  m.  The  coal  is  such 
that  the  fires  are  to  be  cleaned  twice  in  the  test.  Fire  should  be  on 
the  boiler  24  hours  before  the  test  begins.    Beginning  at  2  a.  m.,  the 
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boiler  slioiilil  1)1-  fired  at  aboiil  its  capacity.  RouKhly,  400  lbs.  of 
coal  should  be  burned  each  hour  from  2  a.  m.  until  7  a.  in.  It  is  not 
necessary  that  any  account  should  be  taken  of  water,  nor  any  other 
data  for  test  purposes.  All  we  want  is  heavy,  dirty  fires  at  7  a.  m. 
At  6.30  the  water  level  is  brought  to  the  point  at  which  it  is  to  be 
carried,  and  is  kept  there,  and  all  conditions  brought  to  running 
conditions.  At  7  begin  cleaning  fires.  I'ul,  say,  400  lbs.  of  coal  on 
llie  lloor  ?nd  allow  the  iirenian  to  use  it  to  the  best  advantage.  Note 
llie  lime  he  begins  using  the  next  lot  of  coal.  Say  this  is  8  a.  m. 
This  is  the  lime  at  which  the  test  really  begins.  At  S  p.  ni.  clean 
fires  again  and  weigh  out  400  lbs.  of  coal,  the  same  amount  as  in 
the  morning.  Sec  that  it  is  all  used  up  by  6  p.  m.,  when  the  test 
ends.  The  fire  at  the  end  of  the  test  will  then  be  as  nearly  in  the 
same  condition  as  at  the  beginning  of  the  (est  as  it  is  possible  to 
make  it,  barring  the  fatigue  of  the  fireman. 

This  seems  more  intricate  than  the  standard  luclliods,  but  ncitlKr 
the  boiler  nor  the  results  can  be  jockeyed. 

In  this  connection  emphasis  should  be  put  on  keeping  the  water 
level  cdiislaiil.  This  is  particularly  necessary  at  the  beginning  and 
end  of  the  test,  and  unless  the  person  making  the  test  stands  over 
the  pump  at  this  time,  it  is  not  likely  to  be  done.  We  have  all  seen 
the  water  level  kept  below  the  mark,  and  at  the  end  of  the  test  the 
pump  started  as  fast  as  it  will  go  to  bring  the  level  to  the  right 
place;  and  we  have  all  seen  the  feed-pump  stopped  at  the  beginning 
of  the  test,  to  bring  the  water  down  to  right  starting-point.  The 
result  is  that  at  the  beginning  of  the  test  the  boiler  had  the  least 
weight  of  water  in  it,  and  at  the  end  the  most,  the  difference  being 
apparently  evaporated,  but  in  reality  being  in  the  boiler. 

In  engine  testing  very  much  the  same  character  of  tests  are  made. 
One  is  to  determine  whether  certain  results  are  obtained  or  not;  the 
other  to  determine  whether  the  economy  of  the  engine  can  be  im- 
proved— that  is,  to  put  the  engine  in  its  best  shape.  As  in  boiler 
testing,  these  tests  are  ordinarily  made  by  different  persons,  and  the 
second  requires  much  the  greater  engineering  skill. 

We  are  all  sufliciently  familiar  with  indicator  cards  to  know  that 
all  they  give  is  the  relation  between  the  pressure  in  the  cylinder  and 
the  volume  swept  through.  The  horse-power,  the  general  condi- 
tions of  the  distribution  of  steam,  can  be  determined,  but  the  econ- 
omy of  the  engine  is  still  an  unknown  matter.  It  is  absolutely  im- 
possible to  tell  how  much  steam  is  being  used  by  the  engine  from 
the  cards.  The  volume,  or  weight,  actually  in  the  cylinder  in  the 
shape  of  steam  can  be  determined,  but  it  is  well  known  that  there  is 
a  large  amount  of  moisture  in  the  shape  of  water  actually  passing 
through  the  cylinder,  and  this  may  be  from  25  to  40  per  cent  of  all 
the  steam  used,  if  the  engine  is  known  to  be  tight. 

To  determine  the  weight  of  steam  used  there  is  only  one  thing  to 
be  done  if  satisfactory  results  are  desired,  and  that  is  to  weigh  the 
steam  after  it  has  passed  through  the  engine  and  been  condensed  in 
a  surface  condenser.  This  credits  the  engine  with  all  leaks  between 
the  engine  and  condenser;  but  this  can  not  be  avoided.  It  often 
happens  that  this  is  not  practicable,  and  we  must  weigh  the  water 
fed  to  the  boiler.  .As  the  steam  line  is  generally  much  longer  and 
much  more  complicated  than  the  exhaust  line,  the  error  against  the 
engine  this  time  is  much  greater  than  the  error  in  its  favor  when  a 
condenser  is  used. 

It  is  often  suggested  that  the  line  leakage  can  be  determined  by 
shutting  down  the  engine  and  noting  the  difference  in  water  level  in 
the  boiler  some  time  after  the  test  is  ended.  One  does  not  try  this 
experiment  very  often,  as,  from  what  has  been  said  on  the  question 
of  water  level  in  boilers,  it  is  easily  seen  that  for  a  long  time  after 
the  plant  has  been  shut  down  the  water  level  is  as  likely  to  go  up  as 
to  go  down;  and  the  going  down,  when  it  does  occur,  is  as  likely  to 
be  due  to  a  cooling  boiler  as  to  leaks. 

To  analyze  the  heat  losses  in  the  engine  with  a  view  to  improving 
the  economy,  recourse  is  had  to  Hirn's  analysis,  or  to  the  eutrophy- 
teinperature  diagram  first  put  in  practical  form  by  S.  A.  Reeve; 
these  methods  were  described  by  the  author. 

Another  point  often  desired  in  engine  testing  is  to  determine  the 
regularity  of  speed.  In  the  use  of  some  engines  this  is  a  matter  of 
moment,  while  with  others  it  is  not.  In  specifications  one  finds 
such  a  clause  as  "the  speed  shall  not  vary  over  3  per  cent";  in  oth- 
ers the  same  clause,  but  the  additional  words  "from  the  rated  speed." 
Both  are  clear,  but  the  additional  words  double  the  possible  varia- 
tion. Of  course,  a  continuous  record  would  be  desirable;  but,  gen- 
erally, records  of  this  class  are  qualitative  rather  than  quantitative, 


and  the  calibration  of  the  apparatus  is  not  at  all  convenient,  and, 
finally,  the  calibration  comes  down  to  some  system  of  counting. 
I'ractically,  wc  can  conveniently  count  the  number  of  turns  and  sep- 
arate them  into  intervals  as  small  as  wc  please.  The  average  for 
each  such  time-interval  is  usually  taken  for  the  speed  during  that 
interval.  With  a  well-regulated  engine,  the  variations  in  the  speed 
taken  in  this  way  are  not  great,  do  not  occur  suddenly,  and  do  not 
have  a  very  great  effect  on  the  running  of  the  plant.  For  lighting 
purposes  especially,  the  variation  in  speed,  due  to  sudden  changes 
of  load,  is  of  more  moment.  I'robably  the  best  way  to  judge  of  the 
effects  of  such  a  change  in  speed  is  by  the  indicator.  By  opening  a 
switch  to  throw  off  any  desired  proportion  of  the  load  and,  at  the 
same  time,  throwing  in  the  indicator,  a  series  of  diagrams  will  be 
traced  showing  the  rapidity  with  which  the  governor  acts.  Cards 
l.iken  just  before  and  just  after  such  a  change  in  load  will  locate  on 
llic  varying  card  the  initial  and  final  conditions  which,  with  a  hunt- 
ing governor,  arc  not  generally  the  greatest  and  least  diagram 
drawn. 

The  net  horse-power  delivered  by  an  engine  is  often  desired. 
There  is  only  one  way  of  properly  determining  this,  and  that  is  by 
using  a  Prony  brake.  Up  to,  perhaps,  150  or  200  h.  p.  this  can  be 
satisfactorily  managed;  but  for  larger  engines,  and  for  engines  di- 
rectly connected  to  the  apparatus  driven,  the  thing  usually  done  is 
to  run  the  engine  light  and  assume  that  this  is  always  the  work  used 
up  in  friction.    This  is  not  always  a  safe  course,  however. 

*       * 
* 

THE  FAMOUS  FILTER. 


The  accompanying  illustration  shows  the  construction  and  opera- 
tion of  the  "Famous"  oil  filter  which  is  made  by  Famous  Filter 
Company  of  314  North  Main  street,  St.  Louis.  The  one  illustrated 
is  the  latest  of  the  company's  designs  and  is  known  as  the  "99"  type- 
The  waste  oil  to  be  purified  is  poured  into  the  removable  strainer 
which  retains  all   of  the   coarser  impurities;   from  this  strainer  it 

passes  down  through  the 
settling  and  refining 
chamber,  being  kept  away 
rom  the  filtering  materi- 
al by  the  shield  hanging 
in  this  chamber.     The  oil 
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REMOVABLE  STRAINER 


r\  is  heated  by  a  steam  jacket 
Ul  fusing  either  live  or  ex- 
♦  haust  steam);  between  the 
oil  chamber  and  the  steam 
jacket  is  an  air  jacket 
through  which  air  cir- 
culates; by  screwing  bush- 
ings of  diflFcrent  sizes  into 
the  air  outlets  at  the  top 
of  the  jacket  the  volume 
of  air  passing  through  the 
jacket  is  easily  regulated,  and  the  temperature  of  the  oil  thereby 
controlled,  and  limited  to  the  maximum  suitable  to  the  grade  of  oil 
filtered.  The  oil  being  rendered  fluid  by  thus  heating  it,  dirt,  water, 
and  other  impurities  readily  settle  and  are  drawn  off  through  the 
faucets  near  the  bottom.  After  being  thus  settled  the  comparatively 
clean  oil  rises  on  the  inner  side  of  the  deflecting  shield  and  as  shown 
by  the  arrows  passes  through  the  filtering  chamber  which  is  filled 
with  compressed  white  waste.  The  bottom  of  the  filtering  chamber 
is  a  perforated  cone  covered  with  white  waste. 

It  would  be  difiicult  to  imagine  a  more  perfectly  arranged  oil 
cleaning  apparatus;  the  oil  is  first  strained  and  settled,  thus  remov- 
ing by  far  the  greater  portion  of  the  impurities,  and  finally  filtered 
by  the  capillary  action  of  cotton  waste. 


On  January  28.  a  58-in.  pulley  of  38  in.  face,  mounted  on  a  6-in. 
shaft,  in  the  power  house  of  the  Consolidated  Electric  Light  Com- 
pany, Birmingham,  Ala.,  burst,  bending  the  shaft  and  wrecking  the 
line  shaft  foundation.  Six  generators,  aggregating  920  k.  w.,  were 
run  from  this  shaft.  Repairs  could  not  be  made  in  less  than  a  week, 
and  one  result  of  the  accident  was  that  the  Birmingham  Railway  & 
Electric  Company,  which  rents  power  from  the  Light  Company,  was 
greatly  inconvenienced. 
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Designing  Boilers  for  a  Small  Street  Railway  Plant. 


BY  WILLIAM  KENT,  M.  E. 


PART  II. 


QUALITY   OK   COAL. 

Of  the  several  variable  elements  which  enter  into  the  problem  of 
estimating  the  probable  evaporation  from  and  at  212°  per  pound  of 
coal,  which  as  above  stated  may  range  from  12  down  to  less  than 
5  pounds,  the  first  to  be  considered  is  the  quality  of  coal.  We  may 
consider  all  coal  as  containing  three  constituent  substances,  two  of 
them  being  useless  or  worse  than  useless,  viz.,  moisture  and  ash, 
and  one  useful,  the  combustible. 

Moisture  is  of  two  kinds:  ist,  surface  moisture  which  may  be 
derived  from  water  in  the  mine  or  from  rain,  and  which  may  be 
dried  out  by  exposing  the  coal  to  an  ordinarily  dry  atmosphere, 
and  2nd,  inherent  moisture,  which  exists  in  a  lump  of  apparently 
dry  coal  and  which  may  be  entirely  expelled  from  the  lump  by 
heating  it  to  a  temperature  of  240°  or  upwards.  The  quantity  of 
this  inherent  moisture  varies  from  less  than  I  per  cent  in  anthra- 
cite to  as  much  as  14  per  cent  in  some  Illinois  coals.  This  moisture 
is  contained  in  the  coal  as  it  is  in  wood,  and  if  it  is  dried  out  by 
heating  to  a  high  temperature  it  will  be  absorbed  again  from  the  at- 
mosphere upon  long  exposure. 

The  ash  in  marketable  coal  may  also  be  of  two  kinds:  ist,  that  ex- 
isting in  the  lumps  of  coal,  and  which  may  be  found  only  by  burn- 
ing the  coal,  and  2nd,  that  which  comes  from  seams  of  clay,  slate, 
iron  pyrites,  etc.,  between  the  seams  of  coal  or  from  the  top  or 
bottom  of  the  coal  seam.  The  quantity  of  this  latter  kind  of  ash 
depends  largely  upon  the  care  with  which  the  coal  is  prepared  at 
the  mine.  Some  of  it  may  be  removed  by  screening,  jigging  or 
washing. 

The  combustible  portion  of  the  coal  may  be  divided  into  two 
subdivisions:  Ist,  volatile  matter  which  may  be  driven  off  by  heat- 
ing the  coal  to  a  red  heat,  and  2nd,  fixed  carbon,  which  is  burned 
away  by  air  at  a  very  high  temperature.  A  lump  of  coal  which  has 
all  the  moisture  and  all  the  volatile  matter  driven  off  becomes  coke, 
which  contains  the  fixed  carbon  and  the  ash. 

Finally,  both  the  percentage  of  the  volatile  matter  and  its  nature 
vary  according  to  the  geographical  location  of  the  coal  mine.  The 
quantity,  expressed  as  a  percentage  of  the  total  combustible  (that 
is  the  coal  after  subtracting  the  moisture  and  ash)  varies  from  2 
or  3  per  cent  in  the  hardest  anthracites  to  over  50  per  cent  in  somt 
western  coals  and  lignites.  The  quality  of  the  volatile  matter  varies 
from  being  almost  entirely  a  hydrocarbon,  similar  in  composition 
to  marsh  gas,  CH.,  containing  3  parts  by  weight  of  carbon  to  I  of 
hydrogen,  in  those  coals  containing  less  than  25  per  cent  of  volatile 
matter  in  the  combustible,  to  a  combination  of  hydrocarbon  with 
oxygen,  in  coals  containing  larger  percentages  of  volatile  matter. 
Generally  the  relative  proportion  of  oxygen  increases  with  the  in- 
crease of  volatile  matter,  but  it  does  not  follow  any  fixed  law,  vary- 
ing with  the  location  of  the  mine. 

Sulphur,  in  the  form  of  iron  pyrites,  a  very  objectionable  constit- 
uent of  marketable  coal,  comes  usually  from  thin  seams  of  pyrites 
in  the  mine.  Its  quantity  varies  from  less  than  0.5  per  cent  in  some 
anthracite  and  semi-bituminous  coals  to  upwards  of  4  per  cent  in 
some  bituminous  coals.  It  is  found  in  the  greatest  quantity  in  the 
slack,  or  screenings,  of  soft  coal,  from  which  it  may  to  some  ex- 
tent be  removed  by  jigging.  It  is  objectionable  because  it  is  the 
chief  cause  of  the  formation  of  clinkers  on  the  grates,  the  iron  left 
after  the  volatilization  of  the  sulphur  combining  with  the  silica  and 
alumina  of  the  ash  to  form  a  fusible  slag  or  glass  which  chokes  the 
air  supply  and  diminishes  the  coal-burning  capacity  of  the  furnace. 

Coals  are  classified  according  to  their  general  character  into  an- 
thracite, semi-anthracite,  semi-bituminous  and  bituminous  coals. 
Anthracites  are  distinguished  by  containing  less  than  7%  per  cent 
volatile  matter  in  the  combustible  and  by  being  low  in  moisture. 
The  ash  and  sulphur  vary  in  diflferent  mines,  and  with  the  sizes  in- 
to which  the  coal  is  divided  by  screening.  The  dirt,  slate  and  iron 
pyrites  are  screened  and  picked  from  the  larger  sizes,  which  are 
commonly  used  for  domestic  purposes  and  for  locomotives  and 
steamboats,  and  not  for  stationary  boilers,  for  which  they  are  usual- 


ly too  high  priced.  The  smaller  fragments  of  dirt,  etc.,  are  there- 
fore found  in  the  smaller  sizes  of  coal,  and  usually  the  smaller  the 
size  of  the  coal  the  greater  quantity  of  ash  it  contains. 

The  semi-anthracites  are  found  in  a  limited  district  of  Pennsyl- 
vania. They  contain  from  yyi  to  12'^  per  cent  of  volatile  matter, 
and  since  this  volatile  matter  has  a  higher  heating  value  per  pound 
than  fixed  carbon,  they  are  worth  more  per  ton  than  the  anthra- 
cites, provided  they  have  the  same  ash  moisture  and  sulphur,  but 
these  vary  with  different  mines. 

The  semi-bituminous  coals  contain  from  12Y2  to  25  per  cent  vol- 
atile matter  in  the  combustible.  They  are  mined  over  a  large  terri- 
tory, chiefly  east  of  the  Allegheny  mountains,  from  Pennsylvania 
to  Virginia,  and  include  the  Clearfield,  Broad  Top,  Somerset  Coun- 
ty and  Cambria  County  coals  in  Pennsylvania,  the  Cumberland 
coals  in  Maryland,  the  New  River  coal  in  West  Virginia  and  the 
Pocahontas  coal  in  Virginia.  These  coals  are  all  usually  low  in 
moisture,  ash  and  sulphur,  varying,  however,  in  different  mines  and 
according  to  the  care  taken  in  mining  and  preparing  for  shipment. 
They  are  all  characterized  by  high  heating  value  per  lb.  of  com- 
bustible, since  the  volatile  matter  is  low  in  oxygen  and  has  a  heat- 
ing value  of  much  higher  per  lb.  than  the  fixed  carbon.  These 
coals  are  by  far  the  best  steam  coals  in  the  United  States,  and  rank 
with  the  best  coals  in  Europe.  They  are  very  free  burning,  and 
those  that  are  low  in  ash  may  be  burned  at  rapid  rates  of  combus- 
tion without  clinkering  the  grates. 

The  bituminous  coals,  which  contain  from  25  to  50  per  cent  vol- 
atile matter,  referred  to  total  combustible,  are  of  a  great  range  of 
quality,  depending  upon  the  district  in  which  they  are  mined,  which 
covers  most  of  the  coal-bearing  areas  of  the  United  States  west  of 
the  Allegheny  mountains.  Generally  speaking,  the  amount  of  vola- 
tile matter  increases  as  we  go  westward  and  northward  from  the 
AUeghenies,  and  as  the  volatile  matter  increases  so  does  the  per- 
centage of  oxygen  in  that  volatile  matter,  thus  making  it  of  lower 
heating  value.  To  this  rule,  however,  there  are  some  exceptions, 
as  of  two  coals  containing  the  same  percentage  of  volatile  matter 
in  the  combustible,  one  may  be  higher  in  oxygen  and  therefore 
lower  in  heating  value  than  the  other.  The  percentage  of  inherent 
moisture  also  generally  increases  as  we  go  westward,  ranging  from 
less  than  2  per  cent  in  some  coals  mined  near  Pittsburg  to  12  per 
cent  or  14  per  cent  in  some  coals  in  Illinois. 

If  we  have  an  ultimate  analysis  of  a  coal  we  may  calculate  its 
heating  value,  within  a  probable  limit  of  error  of  2  per  cent,  by 
means  of  Dulong's  formula,  viz.:  Heat  units  per  lb.  =  .01  [14,600 
C-f62.ooo  (H— 0-^8)  -f  4,000  S]  in  which  C,  H,  O  and  S  are  re- 
spectively the  percentages  of  carbon,  hydrogen,  oxygen  and  sulphur 
in  the  coal. 

If  we  have  a  proximate  analysis,  giving  the  moisture,  volatile 
matter,  fixed  carbon  and  ash,  we  may  calculate  the  probable  heat- 
ing value  within  a  limit  of  error  of  not  over  3  per  cent,  except  as 
stated  below,  by  reference  to  the  following  table: 


APPROXIMATE 

HEATING   VALUE   OF  THE  COMBUSTIBLE  PORTION 

OF  COAL. 

Composition 

Beating  Value 
per  pound 

Equivalent  water 

evaporated  from 

Fixed 
Carbon 

Volatile 

Matter 

Heat  Units 

and  at  212°  per 
poand  combustible 

97 

3 

14,940 

15.47 

94 

6 

is,2in 

15.76 

90 

10 

i.';,4so 

16.03 

87 

13 

1!;,660 

16.21 

80 

20 

15,840 

16.40 

72 

28 

15,660 

16.21 

68 

32 

15,480 

16.03 

63 

37 

15,120 

15.65 

60 

40 

14,760 

15.28 

57 

43 

14,220 

14.73 

S5 

4S 

13,860 

14.35 

S3 

47 

13,320 

13.79 

SI 

49 

12,420 

12.86 
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The  flgtiits  in  the  last  column  are  obtained  from  llic  figures  of 
llie  preceding  cohinin  by  dividing  by  9657.  I'le  number  of  heat  units 
etjuivalciit  to  the  evaporation  of  i  lb.  of  water  from  and  at  2i2'\ 

By  "combustible"  here  is  meant  what  remains  after  subtracting 
the  moisture  and  ash.  Thus  if  a  coal  contains  4  per  cent  moisture, 
6  per  cent  ash,  72  per  cent  fixed  carbt)n  and  18  per  cent  volatile  mat- 
ter, the  fixed  carbon  in  the  combustible  is  72^90=80  per  cent,  and 
the  volatile  matter  l8-=-.90=20  per  cent,  and  ils  apinoximale  heating 
value  is  .90X15,840=14,256  heat  units  per  lb. 

The  above  table  may  be  considered  accurate  within  I'/j  per  cent 
for  those  coals  containing  over  72  per  cent  fixed  carbon  in  the  com- 
bustible, and  wilhiu  3  per  cent  for  coals  containing  from  72  per  cent 
to  62  per  cent,  but  below  62  per  cent  it  is  apt  to  have  an  error  of  4 
or  5  per  cent,  since  of  the  coals  containing  over  38  per  cent  of  vola- 
tile matter  in  the  combustible,  the  quality  of  the  volatile  matter 
may  vary  greatly,  being  much  liiglu-r  in  oxygen  in  some  coals  than 
in  others. 

It  has  been  shown,  however,  by  the  recent  researches  of  Profes- 
sors Lord  and  Haas,  of  Columbus,  O.,  that  the  highly  bituminous 
coals  of  any  given  seam  mined  in  one  district  have  a  remarkably 
uniform  healing  value  per  lb.  of  combustible,  so  that  knowing  the 
average  heating  value  per  lb.  of  combustible  of  the  coal  of  any 
given  seam  and  district  and  the  percentage  of  moisture  and  ash  in 
a  given  lot  of  such  coal,  we  may  calculate  the  heating  value  of  that 
lot  by  multii)lying  the  average  heating  value  of  the  combustible  by 
the  percentage  of  combustible,  that  is  100  per  cent  minus  the  sum  of 
the  percentages  of  moisture  and  ash. 

The  healing  value  per  lb.  of  combustible  of  coals  of  difTcrent  dis- 
tricts may  be  taken  approximately  as  follows: 


Atithr.iciit',  I*a 

Semi-aiilliracUe,    Loyalsocl*   and 
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Heat  Units 
per  pound 
combustible 
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15,300 
15,000 
14,8(X) 
14,800 
14,500 
15,200 
14,600 
14,200 
14,-110 
14..1I10 
l.vSKl 
ll.l««l 

to 
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Equivalent 

evaporation 

from  and  at 

21'"' 


15.42 
16.05 


ll,,,!(P 
15.84 
15. M 
15.32 
15.32 
15.01 
15.74 
15.11 
14.70 
15.22 
14.80 
14.2') 
11. 30 

to 
13.35 


The  heating  value  of  the  coals  may  be  found  by  multiplying  the 
heat  units  per  lb.  combustible  by  the  proportion  of  combustible  in 
I  lb.  of  coal,  that  is  100  per  cent  less  the  moisture  and  ash.  The 
ash  will  vary  from  4  or  5  per  cent  in  a  carefully  prepared  lot  of 
semi-bituminous  coal  to  25  per  cent  or  more  in  some  lots  of  western 
bituminous  slack  coal.  The  fine  sizes  of  anthracite  will  contain 
from  12  per  cent  of  ash  in  washed  coal  or  yard  screenings  to  25  per 
cent  in  culm  or  in  poor  lots  of  buckwheat  and  rice.  The  surface 
moisture  in  fine  sizes  of  anthracite  may  be  fr  'i  6  to  8  per  cent  in 
wet  weather,  the  inherent  moisture  in  lumps  of  anthracite  being 
usually  below  i  per  cent,  and  that  in  semi-bituminous  coal  will  vary 
usually  between  the  same  limits.  In  the  bituminous  coal  the  in- 
herent moisture  varies  with  the  district,  ranging  from  i  to  2  per 
cent  in  Western  Pennsylvania  coals,  4  to  7  per  cent  in  Ohio  coals, 
and  7  to  14  per  cent  in  different  varieties  of  Illinois 
coals,  the  surface  moisture  varying  from  o  in  lump  coal  in  dry 
weather  to  6  or  8  per  cent  in  fine  slack  in  wet  weather.  The  range 
of  heating  values  of  different  coals  mined  east  01  the  Mississippi  is 
between  that  of  a  semi-bituminous  coal  containing  say  4  per  cent 
ash,  2  per  cent  moisture  and  94  per  cent  combustible  of  15.840  heat 
units,  or  .94X15.840=14,890  heat  units,  to  that  of  a  poor  grade  of 
Illinois  slack  containing  say  25  per  cent  ash,  15  per  cent  moisture 
and  60  per  cent  combustible  of  14,000  heat  units,  or  .60X14.000= 
8,400  heat  units  per  lb.  of  coal.  The  relative  heating  value  of  the 
two  coals  is  in  the  ratio  of  i  to  1.77,  but  this  is  not  a  fair  measure  of 
their  commercial  value  for  use  in  steam  boilers.    It  may  be  easy  to 


obtain  in  the  slcam  as  much  as  75  per  cent  of  the  healing  value  of 
the  belter  coal,  in  any  well  proportioned  boiler,  but  it  may  not  be 
easy  to  obtain  more  than  50  per  cent  of  the  heating  value  of  the 
poorer  coal.  The  relative  commercial  value  of  the  poorer  of  the 
two  coals  will  therefore  be  not  greater  than  the  ratio  of  .50X8,400 
'"  .7SX '4.890  or  I  to  2,66,  as  compared  with  the  better  coal. 

Published  analyses  of  western  bituminous  coals  arc  apt  to  be  in 
error  as  regards  the  moisture,  since  it  has  only  recently  been  dis- 
covered that  the  inherent  moisture  cannot  Oe  determined  by  heating 
the  coal  to  212",  as  was  formerly  the  custom  of  the  chemists,  and 
that  a  temperature  of  from  240"  to  280"  is  rc'iuircd  to  drive  out  the 
moisture  from  a  lump  of  coal. 

Having  determined  the  heating  value  of  the  coal  which  is  intend- 
ed to  be  used  in  the  proposed  boiler  plant,  the  next  thing  to  be  con- 
sidered is  the  percentage  of  that  heating  value  which  may  be  util- 
ized by  the  boiler  in  making  steam,  or  what  is  known  as  the  "cfTi- 
ciency"  of  the  boiler  and  the  furnace.  With  anthracite  of  large  size, 
such  as  egg  coal,  it  is  barely  possible,  with  a  slow  rate  of  driving 
and  with  the  most  careful  firing,  to  reach  an  efficiency  of  80  per 
cent,  but  75  per  cent  is  rarely  exceeded.  With  the  smaller  sizes  70 
per  cent  is  as  much  as  can  be  expected,  and  this  figure  is  greatly  re- 
duced with  small  sizes  and  with  ordinary  firing.  With  semi-bitum- 
inous coals  75  per  cent  is  about  the  maximum  that  may  be  expected, 
and  with  bituminous  coals  it  is  not  easy  to  obtain  70  per  cent,  on 
account  of  the  difficulty  of  burning  all  the  volatile  matter,  which 
difficulty  increases  with  the  percentages  of  volatile  matter  and  of 
moisture.  Perhaps  50  per  cent  is  an  average  figure  for  the  efficiency 
of  a  boiler  provided  with  an  ordinary  furnace,  using  a  poor  grade  of 
highly  bituminous  coal  in  everyday  practice,  and  driven,  as  is  usual, 
at  an  irregular  rate.  With  careful  and  steady  firing  this  may  be  in- 
creased to  55  per  cent, and  it  is  possible  with  well-designed  fire-brick 
furnaces  or  mechanical  stokers,  with  expert  handling,  to  raise  it  to 
65  per  cent  or  even  70  per  cent,  when  the  boiler  is  not  driven  be- 
yond its  most  economical  rate. 

RKI.ATION   OF   ECONOMY   TO   RATE   OF    DKIVINC. 

With  a  boiler  properly  designed  and  proportioned,  and  with  a 

furnace  adapted  to  burn  coal  to  the  best  advantage,  it  is  generally 
found  that  the  highest  economy  of  coal  is  obtained  when  the  boiler 
is  driven  at  a  rate  equivalent  to  the  evaporation  of  3  lbs.  of  water 
from  and  at  21 2°  per  hour  per  sq.  ft.  of  heating  surface.  When 
driven  at  a  slower  rate  than  this  the  economy  decreases  on  account 
of  the  loss  by  radiation  becoming  a  greater  percentage  of  the  whole 
amount  of  heat  generated  in  the  furnace  and  to  the  difficulty  of 
burning  the  coal  properly  with  diminished  draft.  When  driven  at  a 
higher  rate  the  economy  usually  decreases  on  account  of  the  in- 
creased temperature  of  the  chimney  gases,  due  to  the  extent  of 
heating  surface  being  insufl'icient  to  absorb  the  additional  heat  gen- 
erated. Apparent  exceptions  to  this  rule,  showing  a  higher  econ- 
omy at  a  rate  of  driving  in  excess  of  3  lbs.  evaporated  per  sq.  ft.  of 
heating  surface  per  hour  may  be  due  either  to  more  perfect  burning 
of  the  volatile  gases  of  the  coal  at  high  rates  of  combustion,  or  to 
such  a  design  of  the  gas  passages  through  the  boiler  that  the  gases 
are  apt  to  be  "short-circuited"  at  the  slower  rates  of  driving,  their 
volume  in  transit  to  the  chimney  being  insufficient  to  fill  all  the  gas 
passages,  and  the  gases  choosing  certain  paths  of  least  resistance. 

The  relation  of  economy  to  rate  of  driving  with  anthracite  coal  is 
well  shown  by  the  accompanying  diagram.  The  upper  line  shows 
the  highest  results  that  were  obtained  at  five  different  rates  of  driv- 
ing, with  five  different  boilers,  in  the  tests  made  with  good  anthra- 
cite egg  coal  at  the  Centennial  exhibition  in  1876.  These  results 
have  never  been  surpassed  with  anthracite  coal,  and  they  represent 
the  very  highest  results  that  can  be  expected  with  any  boiler  with 
that  kind  of  coal.  They  may  be  increased,  measured  in  pounds  of 
water  per  lb.  of  combustible,  from  5  to  8  per  cent  with  the  best  semi- 
bituminous  coal,  with  furnaces  especially  adapted  to  burn  the  vola- 
tile matter  and  with  expert  firing. 

The  lowest  line  shows  the  results  obtained  by  two  boilers  in  the 
Centennial  tests,  using  the  same  coal.  The  low  figures  are  not 
easily  explained,  but  may  have  been  due  to  improper  firing.  The 
two  lines  marked  "Barrus,  Best  Results,"  and  "Barrus,  Average 
Results,"  are  plotted  from  figures  given  by  Mr.  George  H.  Barrus, 
in  his  book  on  "Boiler  Tests."  representing  the  figures  obtained  in 
many  tests  of  different  boilers  with  anthracite  coal.  The  line 
marked  "Barrus,  Buckwheat  Coal,"  is  plotted  from  tests  made  with 
the  Stirling  water  tube  boilers  at  the  mines  of  the  Lehigh  Coal  Co. 
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Wilkcsbarre,  Pa.  The  lines  on  the  diagram  all  show  a  falling  off 
of  economy  with  a  rapid  rate  of  driving.  Comparing  the  points  on 
the  curve  corresponding  to  3  and  6  lbs.  of  water  evaporated  from 
and  at  212°  per  sq.  ft.  of  heating  surface  per  hour,  the  maximum 
Centennial  tests  show  a  falling  off  of  about  11  per  cent,  Barrus' 
best  results  about  14  per  cent,  Barrus'  average  results  15  per  cent, 
and  the  buckwheat  coal  tests,  26  per  cent.  The  lowest  result  is  ex- 
plained as  being  due  to  unskillful  firing  and  to  uneven  adjustment 
of  the  air  spaces  in  the  grate  bars.  The  temperature  of  the  waste 
gases  in  this  test  was  always  above  800"  F,  and  during  part  of  the 
time  flame  issued  out  from  the  top  of  the  stack. 

Comparing  the  line  joining  the  two  lowest  Centennial  tests  with 
the  line  of  the  ma.ximuni  Centennial  tests  we  find  that  at  a  rate  of 
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Lbo.  Water  ETsporated  per  Sqaon  Foot  of  Heatlog  Siirfco«  per  BoQt. 


RELATION  OF  ECONOMY  TO  RATE  OF  DRIVING— ANTHRACITE 
COAL. 


2  lbs.  per  sq.  ft.  of  heating  surface  per  hour  the  former  is  17  per  cent 
below  and  at  4  lbs.  22  per  cent  below  the  latter,  showing  what  a 
large  difference  of  economy  may  occasionally  be  found  between 
different  boilers  at  the  same  rate  of  driving  and  using  the  same 
coal. 

No  similar  series  of  curves  representing  the  performance  of  dif- 
ferent boilers  with  bituminous  coal  has  yet  been  published,  but 
there  is  every  reason  to  believe  that  the  same  law  of  falling  off  of 
economy  with  rapid  driving  will  be  found  to  be  true  with  bitumin- 
ous as  with  anthracite  coal,  but  with  many  apparent  exceptions,  as 
before  stated,  due  to  more  perfect  combustion  of  the  coal  at  higher 
rates  of  combustion,  and  to  the  flues  or  other  gas  passages  being 
proportioned  better  for  fast  than  for  slow  driving. 

It  may  be  expected  therefore  that  with  any  kind  of  coal  the  evap- 
oration per  pound  of  coal  will  be  in  the  neighborhood  of  15  per 
cent  less  with  a  rate  of  evaporation  of  6  lbs.  of  water  from  and  at 
212°  per  sq.  ft.  of  heating  surface  per  hour  than  at  a  rate  of  3  lbs., 
the  rate  for  maximum  economy. 

(To  be  continued.) 


It  is  announced  that  all-night  street  cars  are  to  be  run  in  Balti- 
more, which  has  heretofore  been  about  the  only  large  city  in  Amer- 
ica without  them. 


The  Barney  &  Smith  Car  Company  has  recovered  a  verdict  of 
$21,731  against  the  Rapid  Transit  Railway  Company,  of  Syracuse, 
and  W.  R.  Kimball,  vice-president,  for  cars  bought  while  the  road 
was  in  the  hands  of  a  reorganization  committee. 


The  Altoona  (Pa  )  &  Logan  Valley  Electric  Railway  Company  is 
making  a  substantial  addition  to  its  power  plant,  and  will  install  new 
G.  E.  500-k.  w.  generator  direct  connected  to  a  7S0-h.  p.  Allis  en- 
gine before  the  summer  season  opens.  New  shops  are  also  contem- 
plated. 


BV  ROBERT  M  A.  LLOYD. 


Au  abstract  of  a  paper  read  before  llie  American  Iilslitute  of  Electrical 
Engineers. 

The  average  load  on  a  railway  power  station  for  a  given  period 
is  much  less  than  the  maximum  load  occurring  during  that  period 
and  much  more  than  the  minimum,  but  it  is  not  generally  under- 
stood that  the  maximum  load  for  the  same  period  is  apt  to  be  far 
below  the  capacity  of  the  generating  plant  in  operation.  As  an  illus- 
tration of  this  fact  I  show  in  Fig.  i  some  data  on  a  typical  railway 
plant  when  35  cars  were  running.  We  have  not  discovered  any  rail- 
way plant  where  this  is  not  true,  and  I  believe  that  the  data  on  most 
of  the  railway  plants  of  this  country  will  confirm  my  statement.  The 
first  explanation  of  this  would  be  that  such  a  surplus  capacity  is 
necessary  for  reserve  to  meet  emergencies,  but  I  do  not  find  it  to  be 
a  useful  reserve,  and  shall  refer  particularly  to  Fig.  i,  taking  this 
station  because,  from  the  standpoint  of  the  manager,  engineers  and 
attendants,  it  is  dangerously  overloaded  and  has  no  reserve.  In  fact, 
it  was  necessary  to  add  to  the  capacity  at  once  to  make  it  safely 
operative. 

I  obtained  these  data  on  the  day  of  heaviest  travel  in  the  whole 
year.  It  will  be  noticed  that  the  highest  point  reached  was  within 
the  capacity  of  the  main  station,  and  yet  it  was  necessary  to  start 
up  an  auxiliary  station.  The  central  solid  line  shows  the  average 
load,  and  the  upper  and  lower  lines  show  the  limits  of  the  fluctu- 
ations occurring  from  moment  to  moment.  The  method  pursued  in 
getting  these  curves  was  to  divide  the  day  into  half  hours,  and  dur- 
ing the  first  five  minutes  of  each  half  hour  take  the  highest  and  low- 
est ammeter  reading  in  each  minute;  these  readings  are  plotted  in 
the  upper  and  lower  curves;  also  to  take  ammeter  readings  every 
five  seconds,  and  obtain  the  average  of  these  readings  as  the  point 
in  the  curve  of  averages.  Another  convenient  method  of  obtaining 
the  curve  of  averages  is  by  wattmeter  readings.  Among  some  of  the 
interesting  features  in  this  diagram  may  be  noticed  the  fact  that  the 
nominal  capacity  of  the  generating  apparatus  was  about  400  k.  w.  in 
excess  of  its  maximum  output  occurring  at  about  8  o'clock  in  the 
evening,  and  that  the  average  output  at  this  time  was  about  two- 
thirds  of  the  maximum.  The  excess  of  nominal  capacity  was  not 
so  great  at  7  o'clock  in  the  morning,  or  two  in  the  afternoon,  when 
other  high  points  occurred,  but  as  it  was  known  that  the  morning 
peak  would  be  of  short  duration,  the  engineer  decided  to  run 
through  it  without  the  auxiliary  station,  and  in  the  afternoon  the 
load  increased  more  rapidly  than  was  expected,  and  the  auxiliary 
was  not  ready  to  go  into  operation  on  short  notice,  consequently 
obliging  the  main  station  to  groan  under  a  dangerous  load  for  an 
hour  or  so. 

It  will  doubtless  occur  to  some  that  this  station  apparatus  has 
been  overrated,  or  that  the  engineer  was  incapable  or  over-cautious, 
but  the  fact  remains  that  similar  data  are  obtained  in  very  many 
■  stations,  and  that  in  many  cases  the  apparatus  has  been  subjected 
to  satisfactory  tests  before  acceptance  by  the  purchasers.  It  may  be 
possible  to  build  engines  which  regulate  at  all  conditions  of  load  and 
at  the  same  time  use  steam  satisfactorily  at  maximum  load,  but  I  do 
not  find  such  engines  commonly  in  use.  Further  than  this  there  are 
many  very  good  engines  in  use  which  cannot  be  safely  operated  at 
anything  like  maximum  load  if  that  load  is  liable  to  sudden  varia- 
tions. I  realize  that  you  may  suggest  all  sorts  of  schemes  for  get- 
ting a  better  output  from  the  plant  illustrated  by  this  curve,  and  you 
may  wish  to  ask  some  questions  about  this  apparatus,  but  experi- 
ence convinces  me  that  the  men  who  are  most  likely  to  be  con- 
sulted about  such  a  station  will  recommend  more  generating  plant, 
and  the  truth  is  that  there  are  so  many  good  salesmen  pushing  en- 
gines and  dynamos  that  station  managers  frequently  fail  to  get  full 
duty  from  the  machinery  which  they  are  operating  already.  It  is 
not  merely  that  the  storage  battery  has  been  neglected,  but  any  of  us 
can  see  in  railway  power  houses  throughout  the  country,  where  the 
managers  have  been  persuaded  to  increase  their  generating  plant 
when  attention  to  a  few  details  such  as  steam  piping  would  have 
brought  their  output  up  to  requirements.  Assuming,  however,  a 
station  equipped  with  the  best  obtainable  apparatus,  and  operated 
under  the  most  advanced  laws  of  station  practice,  in  the  absence  of 
a  storage  battery,  there  would  still  be  much  more  apparatus  run- 
ning than  would  appear  necessary  from  the  load  diagrams. 
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The  gtiKT.ilor  salesman  says  in  reply  In  this  pri)|)OBilion  that  his 
apparadis  is  cheap,  and  that  it  is  grjod  to  have  plenty  of  il,  l)Ut  one 
Kcncrally  finds  that  where  there  is  plenty  ot  apparatus  available, 
the  engineer  is  tempted  to  keep  Ion  iinieli  o(  it  rimninK,  and  there- 
fore running  at  low  efficiency. 

Of  course  railway  power  stations  have  individual  characteristics, 
and  it  will  not  do  to  assume  that  they  all  need  storage  batteries,  but 
there  arc  certain  features  ot  railway  power  retjuireinent,  which  are 
common  to  the  problem  everywhere,  and  which  invite  consideration 
for  the  storage  ballery. 

In  my  endeavor  to  point  out  some  of  the  uses  for  a  storage  bat- 
tery I  shall  take  as  a  typical  station  that  shown  in  Tig.  i.  It  is  lo- 
cated in  a  Pennsylvania  town  of  50,000  inhabitants.  The  railways 
radiate  from  the  center  of  the  town  to  distances  of  three  to  nine 
miles.  There  are  six  branches  and  the  power  station  is  located  two 
miles  out  on  the  longest  branch.  It  has  railroad  and  water  front- 
age. The  small  au.xiliary  power  house  is  the  result  of  a  recent  con- 
solidation and  is  close  to  the  main  house.  There  are  three  distinct 
ways  of  using  a  storage  battery  with  this  power  i)Iant.  Taking  up 
the  figure  we  find  first  the  great  lluctuation  between  night  and  day 
load;  second  by  the  fluctuations  occurring  from  moment  to  moment. 
Wc  shall  call  a  battery  of  sufficient  capacity  to  level  off  the  night 


in  generating  apparatus  alone  and  presumably  necessary  if  no  bat- 
tery is  used.  This  battery  will  have  all  the  advantages  of  the  small 
plant  with  wider  limits  of  operation.  The  station  circuit  breakers 
may  be  set  650  amperes  higher,  and  there  will  be  greater  conven- 
ience throughout  the  station  in  operating  at  a  fixed  load.  There 
will  be  a  marked  cfTect  on  the  efficiency  of  all  departments  of  the 
station,  and  all  the  apparatus  will  yield  a  higher  output  in  propor- 
tion to  investment  and  cost  of  operation. 

Line  C  at  650  amperes  shows  the  average  load  for  24  hours,  and  a 
"large"  battery  capable  of  leveling  off  this  load  will  have  a  capacity 
of  3,000  ami)ere  hours.  It  will  cost  approximately  twice  as  much  as 
the  "  medium"  battery,  and  will  have  all  of  its  advantages.  It  will 
cost  as  much  ,is  the  generating  machinery  displaced  by  it.-  It  will 
add  largely  to  the  flexibility  of  the  station.  This  battery  could  be 
discharged  monieniarily  at  3,000  amperes,  which  will  put  the  cir- 
cuit-breaker limit  of  the  station  at  about  3,600  amperes,  instead  of 
2,300,  with  all  the  present  apparatus.  It  may  be  discharged  at  1,500 
amperes  for  one  hour,  which  will  be  sufficient  to  cover  load  peaks 
thai  would  stall  the  I,t50-k.  w.  generating  plant  completely. 

In  cases  of  extreme  necessity  the  entire  system  might  be  carried 
by  this  battery  for  several  hours.  The  ability  to  carry  sharp  peaks 
is  a  distinct  addition  to  the  earning  power  of  the  system.  Such  peaks 
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and  day  fluctuations  "large;"  a  battery  for  levelling  the  hour  to  hour 
fluctuations  "medium,"  and  a  battery  to  level  the  momentary  fluctu- 
ations "small."  It  will  be  seen  at  a  glance  that  the  small  battery 
will  reduce  the  requirements  of  the  generating  plant  to  a  capacity 
sufficient  to  meet  the  demands  of  the  average  load  shown  in  curve 
A.  The  battery  must  be  able  to  discharge  at  650  amperes  for  mo- 
mentary periods,  i)ut  its  capacity  in  ampere  hours  is  unimportant. 
It  will  cost  less  than  generating  capacity  for  the  same  work,  and  a 
large  part  of  the  excess  of  capacity  over  requirements  shown  in  the 
diagram  will  be  saved.  It  will  save  some  depreciation  on  the  gen- 
erating apparatus,  and  its  own  depreciation  will  not  cost  more  than 
the  depreciation  of  generating  apparatus  ot  similar  capacity.  It  will 
have  sufficient  storage  capacity  to  run  a  few  night  cars  and  lights 
when  the  engines  are  shut  down.  If  located  at  a  point  nearer  the 
center  of  feeder  distribution  than  the  location  of  the  generating 
station,  a  saving  in  copper  will  be  effected.  Inasmuch  as  the  invest- 
ment will  not  be  increased  by  including  such  a  battery  in  this  rail- 
way outfit  all  the  saving  in  fuel  due  to  a  steadier  load  and  the  oper- 
ation of  less  generating  machinery  will  be  clear  gain  to  the  credit  of 
the  battery. 

Line  B  at  810  amperes  shows  the  average  load  for  18  hours  of  the 
day  and  a  "  medium"  battery  to  reduce  the  load  to  this  straight  line 
would  have  a  capacity  of  1.300  ampere  hours.  It  will  cost  about 
twice  as  much  as  a  "small"  battery,  but  will  not  add  enough  to  the 
cost  of  the  installation  to  bring  the  investment  up  to  the  total  now 


often  signify  the  collection  of  fares,  which  would  be  lost  if  the  sys- 
tem were  not  flexible,  and  some  managers  keep  up  enough  station 
capacity  to  carry  a  few  holiday  crowds,  while  for  99  per  cent  of  the 
whole  year  it  is  earning  nothing.  Other  managers  do  not  attempt 
to  carry  special  crowds.  The  large  battery  will  give  the  manager 
an  opportunity  to  get  all  the  money  that  can  be  made  out  of  such 
business  without  feeling  that  he  has  made  any  investment  tor  the 
purpose.  Of  course,  the  capacity  of  the  system  is  limited  also  by 
the  investment  in  copper,  but  in  many  cases  the  battery  may  be  lo- 
cated so  as  to  facilitate  the  distribution  of  power. 

There  is  no  reason  why  a  railway  power  station  of  this  capacity, 
running  night  and  day  at  a  constant  load,  should  not  attain  a  fuel 
economy  as  high  as  that  of  the  well-known  Chestnut  Hill  pumping 
station,  at  Boston,  which  would  be  equivalent  in  electrical  work  to 
557  watt-hours  per  pound  of  coal.  Curve  A,  Fig.  i.  shows  for  one 
day's  work  7,800,000  watt-hours,  which  required  at  the  above  rate 
seven  tons  of  coal,  and,  assuming  that  the  battery  would  only  have 
75  per  cent  efl^iciency,  and  that  25  per  cent  of  the  entire  day's  work 
would  go  through  the  batter}-,  one-half  ton  of  coal  would  be  added 
to  this  consumption,  making  7^-2  tons  of  coal  a  day  for  this  plant 
running  with  a  large  batten-. 

The  battery  efficiency  in  such  ser\-ice  as  this  has  been  found  in 
most  cases  much  higher  than  75  per  cent,  and  in  same  cases  over 
90  per  cent,  so  my  estimate  is  clearly  on  the  safe  side. 

On  the  day  when  these  data  were  obtained  15  tons  of  coal  was 


192 


^titel%ilu^\S\gvlcW* 


burned,  or  twice  as  much  as  would  be  necessary  with  the  battery 
outfit.  The  battery  would  therefore  save,  at  $2  a  ton,  $5,474  per  an- 
num in  coal  alone. 

The  number  of  men  in  the  station  is  now  the  same  night  and  day, 
and  there  would  certainly  be  no  increase  in  the  labor  item,  whereas 
it  is  probable  that  one  man  on  each  shift  might  be  dispensed  w^ith  if 
the  plant  were  reduced  by  the  battery,  in  which  case  there  would  be 
another  saving  of  $1,200  per  annum.  The  battery  would  also  save 
water,  oil,  waste,  etc.,  and  there  would  be  minor  advantages,  such  as 
more  constant  potential  on  the  line,  less  annoyance  from  circuit- 
breakers,  no  fear  of  sudden  demands  on  the  generating  apparatus 
and  the  disagreeable  possibilities  incident  thereto. 

In  the  following  table  some  figures  are  t.ibulated  for  the  purpose 
of  comparing  four  different  layouts  to  meet  the  requirements  of  the 
railway  system  referred  to  in  Fig.  i : 
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I  have  assumed  $100  per  kilowatt  as  the  cost  of  complete  station 
apparatus  without  batteries.  This  figure  might  have  seemed  high  a 
year  ago,  but  in  view  of  the  rising  prices  of  such  material  I  think  it 
is  only  conservative.  . 

In  regard  to  the  "small"  battery,  there  is  no  doubt  of  its  ad- 
vantages in  many  cases,  but  for  new  installation  it  is  not  always  the 
most  economical  battery.  It  seems  to  me  hardly  worth  while  in 
laying  out  a  new  station  to  put  in  a  battery  for  the  purpose  of  re- 
ducing the  railway-power  curve  to  the  characteristics  of  electric 
light  practice,  w-hen  by  going  a  few  steps  further  it  may  be  refined 
to  a  practice  comparable  with  marine  engineering. 

It  might  appear  ;:t  first  thought  that  a  battery  of  sufficient  capac- 
ity to  insure  a  full  load  for  the  generating  units  at  all  times  would 
save  as  much  fuel  as  a  battery  large  enough  to  level  oflf  the  24-hour 
service,  but  it  is  very  difficult  to  follow  the  power  requirements  from 
hour  to  hour  in  such  a  way  as  to  make  ideal  use  of  a  battery, 
whereas,  with  a  "large"  battery,  it  would  be  possible  for  the  ordi- 
nary station  engineer  to  adjust  his  load  so  as  to  operate  all  of  his 
apparatus  to  the  best  advantage  all  the  time. 

I  have  carefully  analyzed  the  figures  in  R.  W.  Conant's  very  inter- 
esting paper,  before  the  A.  S.  R.  A.,  and  am  compelled  to  differ 
from  him  at  some  points,  and  refer  to  them  in  order  to  meet  in  ad- 
vance any  criticism  of  my  paper  which  may  be  based  on  his  tables. 
In  the  first  place,  he  assumes  that  his  standard  station  can  be 
worked  all  the  year  round  with  a  load  factor  of  33  1-3  per  cent, 
which  is  entirely  too  high;  20  per  cent,  or  25  per  cent,  would  be 
more  normal.  I  suspect  that  Mr.  Conant's  load  factors  have  been 
obtained  by  indicator  cards,  instead  of  wattmeters.  In  Mr.  Con- 
ant's table  none  of  the  stations  shows  a  better  figure  for  coal  than 
three  pounds  per  kilowatt-hour,  while  his  standard  station  is  put 
down  for  2.2  pounds,  without  any  intimation  of  the  process  for  at- 
taining such  a  good  result.  The  question  as  to  how  the  cost  of  re- 
pairs and  depreciation  of  the  entire  plant  would  be  affected  by  a 
large  battery  is  particularly  debatable  ground.  Mr.  Conant  allows 
2  per  cent  for  depreciation  beyond  the  normal  running  repairs.  He 
estimates  the  entire  plant,  including  buildings,  to  last  50  years.  His 
statement  that  the  machinery  now  being  installed  will  last  much 
has  nothing  to  back  it  up  except  faith  in  the  promises  of  the 
builders. 

I  propose  to  allow  10  per  cent  per  annum  for  repairs  and  deprecia- 
tion on  the  entire  station  apparatus,  including  batteries.    I  have  not 


seen  any  boilers  that  arc  likely  to  last  50  years,  and  there  is  plenty 
of  evidence  that  all  the  best  engines  and  boilers  in  this  class  of  ser- 
vice today  will  go  to  pieces  in  a  life  of  from  10  to  20  years.  The 
particularly  hard  usage  to  which  most  of  them  are  subject  is  not 
only  steadily  wearing  them  out,  but  producing  a  state  of  constant 
danger  and  not  infrequent  accidents.  I  am  sure  this  is  becoming 
well  understood  among  railway  men,  and  some  of  the  best  man- 


FIG.  2-BATTERY  KKGULATION  ON  BUFFALO  RAILWAY. 

agers  are  writing  oflf  to  depreciation  10  per  cent  per  annum.  More- 
over, who  can  say  that  improvements  will  not  be  made  in  the  next 
10  years,  as  in  the  past,  and  that  engines  and  boilers  may  not  be 
out  of  date  before  they  are  used  up? 

It  is,  of  course,  well  known  that  whatever  the  rate  of  depreciation 
may  be  without  batteries,  it  will  be  lowered  by  giving  the  generat- 
ing apparatus  a  constant  load;  my  belief  is,  therefore,  that  the  stor- 
age battery  will  not  increase  the  rate  of  depreciation  for  the  entire 
plant.  If  it  can  be  shown  that  interest  and  depreciation  for  a  plant 
of  given  load  dimensions  are  practically  equal,  with  or  without  a 
large  battery,  it  is  evident  that  the  great  saving  in  fuel  alone  will  de- 
termine the  superiority  of  the  battery  system. 

I  have  so  far  considered  the  battery  only  at  the  central  generating 
station,  so  that  all  the  advantages  due  to  locating  it  at  proper  points 
in  the  distribution  system  are  additional  arguments  in  its  favor.    In 
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FIG.  3-BARRE-MONTPELIER    TRACTION  COMPANY. 

many  cases  the  saving  in  copper  may  be  greater  than  the  sum  in- 
vested in  the  battery,  and  the  flexibility  of  the  system  improved  in 
places  where  it  would  not  pay  to  install  sufficient  copper  to  meet  the 
irregular  demands  of  travel. 

The  reserve  qualities  of  the  storage  battery  are  unique.  It  might 
be  supposed  that  3  mere  reservoir  which  is  quickly  drained  would 
be  of  little  value  compared  to  a  lot  of  extra  generating  apparatus 
standing  idle,  but  experience  is  demonstrating  every  day,  in  exist- 
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ing  plants,  that  llic  reserve  which  is  needed  most  is  the  reserve 
whicli  is  not  only  ready  (or  emergencies,  but  actually  alive  to  any 
demand  witliont  the  direction  of  a  luiinan  mind. 

Most  of  what  has  been  said  of  the  storage  battery,  as  applied  to 
the  power  station  illustrated  by  the  curves  in  Vig.  i,  is  true  of  its 
application  to  railway  power  stations  in  general.  The  use  tt{  water 
power  introduces  a  factor  in  the  problem  more  variable  than  fuel, 
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and  I  shall  not  attempt  the  discussion  of  it.  Alternating  currents 
lend  themselves  readily  to  the  development  of  storage  battery  appli- 
cations on  account  of  the  mutually  helpful  combination  of  battery 
and  rotary  at  sub-stations.  Up  to  the  present  time,  each  of  the  large 
batteries  installed  for  railway  work  has  been  obliged  to  meet  differ- 
ent conditions  and  requirements,  but  they  are  all  serving  their  re- 
spective purposes  well,  and  showing  many  dififerent  fields  of  use- 
fulness. 

Most  Oi'  us  feel  that  the  electric  railway  and  electric  lighting  in- 
terests arc  destined  to  get  into  closer  relations,  and  the  generating 
station  of  the  future  may  be  required  to  furnish  all  the  electricity 
used  within  large  areas  for  every  purpose. 

Coming,  finally,  to  a  problem  which  has  been  the  subject  of  some 
newspaper  discussion  of  late,  I  trust  you  will  pardon  me  for  treat- 


ing of  work  with  v/hich  I  have  no  connection.  Electricity  has  so 
many  advantages  over  any  other  medium  for  transmission  and  stor- 
age of  energy  that  I  assume  its  use  to  be  firmly  established,  and 
cannot  conceive  of  any  lasting  rivalry  by  the  other  contestants  now 
in  the  same  fields.  I-'urlhcr  than  this,  without  saying  anything  for 
or  against  monopolies,  I  believe  that  all  the  energy  supplied  by 
means  of  electric  currents  to  consumers  of  every  nature  in  the 
(Jrcatcr  New  York  should  radiate  from  two  or  three  central  stations, 
and  that  these  should  be  electrically  tied  together.  The  sub-sta- 
tions would  naturally  consist  of  rotaries  and  storage  batteries.  It 
may  not  be  possible  to  lay  out  each  sub-station  so  that  the  rotaries 
would  run  at  a  constant  load  for  24  hours  a  day,  but  it  seems  to  me 
quite  probable  that  such  an  arrangement  would  eventually  be 
reached,  and  this  would,  of  course,  give  the  generating  stations  a 
constant  load. 

At  the  present  time  the  load  curves  of  the  electric  railways  are  very 
uiicirtain,  and  peaks  are  likely  to  occur  at  almost  any  time  of  day, 
while  the  addition  of  the  peak  due  to  electric  lighting  in  the  early 
evening  would  not  add  in  large  proportion  to  the  railway  peak,  but 
electric  lighting  is  capable  of  more  general  application,  and  it  is 
po.ssible  that  within  a  few  yars  the  distribution  in  the  borough  of 
Manhattan  may  reach  from  three  to  five  hundred  thousand  kilo- 
watts at  the  highest  part  of  the  lighting  curve,  which  will  probably 
be  as  great  as  the  railway  load  when  the  elevated  railway  and  the 
underground  rapid  transit  are  included.  These  peaks  will  often  oc- 
cur at  the  same  time  of  day,  and  so  there  is  no  possibility  of  im- 
proving the  load  factor  of  either  system  by  splicing  the  two  to- 
gether. It  follows,  therefore,  that  what  is  true  of  the  relation  of  a 
storage  battery  to  the  economy  of  the  generating  station  for  power 
or  light  separately  will  be  true  of  the  resultant  of  their  combination. 

The  railway  and  light  iieople  recognize  the  importance  of  leveling 
up  some  portions  of  their  load  curves,  but  I  estimate  that  the  great- 
est saving  is  to  bo  obtained  by  operating  for  a  constant  load  24 
hours  per  day.  However  high  would  be  the  economy  of  such  large 
.■stations,  I  am  sure  it  would  be  higher  with  large  batteries  than  with- 
out. Certainly  the  economy  of  the  Boston  pumping  station  as  to 
fuel  consumption  should  be  surpassed.  It  must  not  be  assumed 
that  a  high  load  factor  for  the  system  is  an  advantage.  It  is  all  right 
for  the  generating  plant  and  for  the  copper  feeders,  but  the  kilo- 
watt-hours that  bring  in  the  most  money  may  spoil  the  looks  of  the 
load  diagrams  and  kill  the  load  factor.  What  is  required  to  earn 
dividends  is  a  prolitable  load  factor  outside  of  the  stations,  whether 
high  or  low,  and  the  highest  possible  load  factor  at  the  dynamo  ter- 
minals. The  large  storage  battery  meets  these  two  requirements 
perfectly.  A  load  factor  of  100  per  cent  may  be  maintained  at  the 
dynamo  and  current  may  be  sold  to  the  consumer  regardless  of  the 
time  of  day. 

With  a  million  kilowatts  in  view  for  the  borough  of  Manhattan, 
it  would  be  necessary  to  generate  an  approximately  constant  force 
of  300,000  k.  w.  A  million  kilowatts  in  station  plant,  without  the 
battery  factor,  would  cost  $100,000,000. 

The  same  capacity,  including  the  proportion  of  battery  now 
deemed  advantageous  by  some  oi  the  engineers  in  touch  with  these 
problems,  w-ould  be  divided  as  to  cost  into  $70,000,000  of  generating 
plant  and  $30,000,000  of  battery  plant.  Finally,  the  same  capacity, 
if  divided  in  the  proportions  which  seem  to  me  most  productive  for 
the  investment,  would  cost  $30,000,000  in  generating  plant  and  %70,- 
000,000  in  battery.  This  is  quite  a  large  battery  plant,  and  as  there 
would  be  more  than  two  parts  battery  to  one  part  generator,  I  am 
fearful  of  the  jealousy  which  such  a  reversal  of  engineering  practice 
would  create. 

In  conclusion,  I  wish  to  state  that  nothing  in  this  paper  should  be 
regarded  as  emanating,  officially  or  unofficially,  from  the  company 
with  which  I  am  connected.  The  accompanying  diagrams.  Figs.  3 
to  6,  inclusive,  show  railwaj-  power  cuires,  with  and  without  bat- 
teries. If  they  do  not  indicate  attainment  of  perfect  results  by  the 
battery,  it  is  not  because  perfect  regulation  is  impossible,  but  be- 
cause the  engineer  is  well  pleased  with  what  he  has,  and  does  not 
strive  for  greater  refinement.  Fig.  2  shows  the  application  of  stor- 
age brtteries  to  a  large  railway  installation,  in  which  part  of  the 
power  is  generated  at  a  waterfall.  It  shows  what  may  be  done  by 
what  I  have  called  a  "'medium"  battery. 


The  Southbridge  (Mass.)  &  Sturbridge  Street  Railway  Company 
is  attaching  vestibules  to  its  cars. 
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A  "SLOW  FEED"  CONTROLLER  HANDLE. 


Thtre  are  hundreds  of  devices  on  the  market  to  save  fuel  and 
labor  in  the  power  station,  and  street  railway  managers  eagerly  ac- 
cept any  scheme  to  reduce  the  coal  bill,  but  nearly  every  one  has 
as  yet  overlooked  the  consumer,  i.  e.,  the  controller.  W.  G.  Wagcn- 
hals,  general  manager  of  the  Millcreek  Valley  Street  Railway  Com- 
pany, of  Cincinnati,  has  been  among  those  who  have  been  seeking 
for  some  means  of  compelling  the  motormen  to  handle  their  con- 


FIG.  1— WAGENHALS  CONTROLLER  HANDLE. 

trollers  properly.  After  a  careful  study  of  the  subject  for  the  past 
ten  years  he  has  invented  a  handle  whicli  serves  the  purpose  admir- 
ably. 

The  average  motorman  will  feed  the  current  into  his  motors  in 
such  a  manner  as  to  cause  heating,  breaking  down  the  insulation 
of  the  windings  and  making  the  deterioration  of  street  railway  appa. 
ratus  a  constant  nightmare  to  the  manager.  The  motors  not  only 
suffer,  but  the  generators  as  well.    The  ordinary  series-parallel  con- 


FIG.  2-CONTROLL1:R   with   sLiiW   ITiED  HANDLE. 

troller  has  nine  points,  and  the  average  motorman  will  cover  these 
in  from  four  to  six  seconds.  At  this  rate  something  must  suffer, 
and  it  is  the  motors.  With  this  device  it  is  in  the  hands  of  the  man- 
ager to  regulate  the  number  of  seconds  in  which  the  motorman 
shall  feed  his  controller  to  the  last  notch,  8,  lo  or  20  seconds,  just 
as  he  wishes  to  set  it,  and  when  once  set  it  can  not  be  tampered 
with. 

The  construction  of  the  handle  is  such  that  all  wearing  surfaces 
can  be  taken  up  and  the  clutch  which'  regulates  the  feed  and  its 


pawl  are  made  of  case  hardened  steel.  There  is  no  possibility  of 
any  of  the  mechanism  interfering  with  the  shutting  off  of  the  con- 
troller; any  number  of  notches  can  be  left  open  for  free  use  as  with 
the  ordinary  handle.  The  first  and  second  notches  have  been  so 
arranged  on  the  controllers  of  the  Millcreek  Valley  cars.  In  using 
the  handle  the  motorman  presses  a  button  on  top  of  handle  with 
his  thumb  and  when  the  clutch  clears  the  notch  he  passes  over  the 
same  before  he  can  pass  to  next  notch.  The  clutch  drops  automat- 
ically so  that  he  must  repeat  the  operation  in  order  to  pass  over  the 
next  notch.  A  simple  mechanism  controls  the  time  from  one  notch 
to  the  next.  The  whole  device  is  composed  of  a  few  parts,  with 
nothing  that  is  liable  to  get  out  of  order. 

.•\nother  feature  which  will  be  advantageous,  and  that  is,  no  al- 
teration is  necessary  to  adapt  it  to  the  use  of  a  controller.  The 
old  handle  is  lifted  off  the  post  and  the  new  handle  put  on,  and  this 
has  the  same  movement  as  the  ordinary  oni.',  with  the  exception 
of  the  button  on  the  handle. 

With  handles  of  this  kind  in  use  on  a  road,  instead  of  the  fluctu- 
ating current  consumption  so  noticeable  in  street  railway  work, 
there  is  a  steady  even  load.  Tests  have  been  made  which  show  that 
with  the  ordinary  arrangement  of  the  controller  handle  as  high  as 
250  amperes  would  flow  in  the   motor  circuits,  whereas  with  the 


FIG.  3-WAGENHALS  HEADLICHT. 

"slow  feed"  handle  no  more  than  125  amperes  could  be  used.  This 
would  indicate  that  nearly  double  the  number  of  cars  could  be 
operated  from  the  same  sized  station  on  account  of  the  even  con- 
sumption of  current.  Fig.  i  shows  the  controller  handle  before  it 
is  placed  on  the  controller,  and  Fig.  2  shows  it  in  position. 

Mr.  Wagenhals  has  also  designed  an  electric  headlight  which  is 
especially  adaptable  for  suburban  and  interurban  cars  on  account 
of  its  great  brilliancy.  It  consists  of  an  enclosed  arc  light  in  a  par- 
abolic reflector.  The  connections  to  the  car  circuit  are  readily 
made  at  the  dash.  The  appearance  of  the  headlight  may  be  noted 
from  Fig.  3. 

The  Wagenhals  Manufacturing  Company  has  been  organized  in 
Cincinnati  to  place  these  specialties  on  the  market.  The  company 
is  under  the  direction  of  Mr.  Wagenhals,  but  he  does  not  propose 
to  leave  his  present  position,  and  will  turn  over  the  active  business 
management  to  his  associates. 


John  L.  Williams  &  Sons,  of  Richmond,  and  Mittendorf,  Oli- 
ver &  Co.,  of  Baltimore,  have  purchased  control  of  the  Piedmont 
Traction  Company  and  the  Virginia  Electric  Company,  which  own 
the  street  railway  at  Petersburg,  Va.,  and  will  at  once  proceed  to  re- 
build and  give  Petersburg  a  modern  electric  railway  system. 


RECENT  STREET  RAILWAY   DECISIONS. 
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F.DITKI)   l!V  J.   I..   KOSKNnKRCER,  ATTORNEY  AT  LAW,  CHICAGO. 


$iS,<j4i.2S   FOR  A   CHILD'S   LEG. 


Kalfur  V.  Uroadway  Kerry  &  Metropolitan  Avenue  Railroad  Com- 
pany (N.  Y.),  54  N.  Y.  Siipp.  soj.  November  22,  1898. 
Not  being  prepared  to  say  that  a  verdict  of  $15,941.25  was  exces- 
sive compensation  for  the  loss,  pain  and  SMfTering  wliicli  had  to  be 
endured  by  a  boy  who  was  so  iieglijienlly  injured  when  18  months 
old  that  his  leg  had  to  be  amputated  above  the  knee,  the  second 
appellate  division  of  the  supreme  court  of  New  York  affirms  a  judg- 
ment for  that  amount,  entered  in  behalf  of  the  plaintiflf  in  this  case, 
notwithstanding  tlic  trial  judge  evinced  the  feeling  that  it  was  too 
much,  and  seemed  afraid  to  exercise  his  discretion  to  reduce  the 
amount.     Goodrich,   P.  J.,  dissents. 


DKNlliS  DKCIDING  THAT  DERAILMENT  OF  CAR  DOES 
NOT  INDICATE   NEGLIGENCE. 


Stevenson  v.  Second  Avenue  Railroad  Company  (N.  Y.),  54  N.  Y. 
Supp.  815.  December  9,  i8g8. 
The  first  appellate  division  of  the  supreme  court  of  New  York 
takes  up  here  the  suggestion  that,  contrary  to  other  decisions,  it  had 
held,  in  Hastings  v.  Railroad  Company, 7  App.Div.312,  40N.Y.  Sujjp. 
9.5,  that  the  mere  derailment  of  a  street  car  is  not  sufficient  proof, 
prima  facie,  of  negligence;  and  it  declares  that  it  did  not  so  decide. 
What  was  there  said  in  regard  to  the  derailment  of  a  street  car,  it 
explains,  had  reference  to  the  claim  made  by  counsel  that  the  ruling 
in  Edgcrton  v.  Radroad  Company,  39  N.  Y.  227,  was  applicable, 
namely,  that  proof  that  a  car  left  the  track  is  prima  facie  evidence 
of  negligence.  Its  criticism  in  the  Hastings  case,  it  says,  was  as  to 
the  pertinency  of  the  Edgerton  case  as  a  controlling  authority,  and 
what  followed  was  merely  to  illustrate  why  the  rule  as  to  railroads 
operated  by  steam  should  not  in  every  case,  and  as  a  matter  of  law, 
be  applie  1  to  a  street  car  leaving  the  track. 


AS    TO    WITNESSES    TALKING    WITH    COUNSEL    AND 
BEING  PROMISED  PAY  FOR  LOST  TIME. 


North  Chicago  Street  Railroad  Company  v.  Anderson  (111.),  52 
N.  E.  Rep.  21.  October  24,  1898.  Rehearing  denied  Decem- 
ber 9,  1898. 
The  supreme  court  of  Illinois  holds  that,  the  trial  judge  being 
asked  to  instruct  the  jury  that  "the  fact  that  a  witness  has  been 
promised  pay  for  time  lost  while  attending  the  trial  of  this  case 
does  not  m  any  wise  tend  to  impeach  his  credibility  as  a  witness," 
it  was  not  prejudicial  for  the  judge  to  modify  this  by  an  addition 
advising  the  jury  that  they  might  consider  the  fact  that  the  witness 
had  been  promised  pay,  together  with  all  the  other  facts  in  evidence, 
in  dctermming  the  weight  of  the  testimony  of  the  witness.  It 
thinks  that  this  is  a  matter  to  be  treated  much  as  it  w-ould  be  proper 
to  treat  the  fact  that  a  witness  had  talked  with  an  attorney  repre- 
senting one  of  the  parties  in  the  case.  It  says  that  it  is  perfectly 
proper  for  counsel  to  interview  witnesses,  but  it  also  holds  that 
such  fact  may  be  shown  and  considered  by  the  jury,  together  with 
all  the  other  facts  in  evidence  in  determining  the  weight  of  the 
testimony  of  such  witness. 


LIABILITY  FOR  MOTORMAN'S  INVITATION  TO  LEAVE 
CAR  BY  FRONT  DOOR. 


Sowash  V.  Consolidated  Traction  Company  (Pa.),  41  .A-tl.  Rep.  743. 
November  14  1898. 
Two  separate  actions  were  brought  against  the  traction  company, 
the  plaintififs  being  husband  and  wife.  These  two  cases  were  con- 
solidated into  one,  and  tried  at  the  same  time  and  before  the  same 
jury.  There  was  evidence  that  the  motorman  opened  the  front  door 
of  the  car,  and  invited  Mrs.  Sowash  to  leave  the  car  from  the  front 
platform.  She  testified  that  she  followed  his  direction,  and  de- 
scended 10  the  ground  from  the  steps  of  the  front  platform.     That 


ground  was  broken,  and  the  night  was  dark,  and  Mrs.  Sowash  tes- 
tified that,  within  a  very  few  steps,  she  caught  her  loot  in  some  way, 
and  fell  to  the  ground,  and  sustained  her  injuries. 

As  there  was  no  proof  of  any  contributory  negligence  on  her  part, 
the  supreme  court  of  Pennsylvania  says  that  if  the  jury  believed  her 
story,  she  was  entitled  to  recover  damages,  and  her  husband  also. 
The  case,  it  holds,  nuist  necessarily  have  been  submitted  to  the  jury, 
and  could  not  have  been  taken  from  them  without  error.  So  it 
afllrms  judgments  for  the  plaintififs. 


BOARDING  OF  CARS  AT  PLACES  OF  OBSTRUCTION. 


Dean  v.  Third  Avenue  Railroad  Company  (N.  Y.),  54  N.  Y.  Supp. 
490.     November  22,  1898. 

The  second  appellate  division  of  the  supreme  court  of  New  York 
suggests  that  it  would  hardly  do  to  hold  that  the  persons  operating 
street  cars  in  our  great  cities  arc  not  under  some  obligation  to  an- 
ticipate that  intending  passengers  may  get  on  board,  or  attempt  to 
get  on  board,  when  the  cars  are  stopped  by  reason  of  temporary 
obstructions,  or  for  any  other  cause,  at  places  where  stops  are  not 
ordinarily  made. 

This  was  brought  out  by  the  contention  of  counsel  that,  recog- 
nizing the  rule  that  a  street  railway  company  must  give  an  intend- 
ing passenger  a  reasonable  time  to  board  a  car,  this  applies  only  to 
regular  stopping  places  or  crossings,  and  to  cases  in  which  the  em- 
ployes of  the  company  have  actual  notice  that  there  is  an  intending 
passenger  who  is  attempting  to  board  the  car. 

The  trial  judge  had  instructed  the  jury,  in  substance,  that  liabil- 
ity might  be  imputed  to  the  defendant  if  the  conductor,  in  the  exer- 
cise of  reasonable  care,  ought  to  have  seen  whether  or  not  any  one 
was  about  to  get  on  the  car  while  it  was  temporarily  stopped  by 
reason  of  the  obstruction  in  front  of  it,  and  not  have  let  it  start  too 
soon  for  the  person,  which  view  the  appellate  division  seems  to 
adopt,  when  it  not  only  refuses  the  company  a  new  trial  but  makes 
the  intimation  above  set  forth. 


PROPERTY  RIGHTS  IN  RIGHTS  OF  WAY. 


Birmingham  Traction  Company  v.  Birmingham  Railway  &  Electric 
Company  (Ala  ),  24  So.  Rep.  368.    August  15.  1898. 

The  supreme  court  of  Alabama  holds  that  a  [street]  railroad  cor- 
poration, in  possession  of  and  owning  a  right  of  way,  has  such  prop- 
erty rights  and  interests  that  the  crossing  of  it  by  another  [street] 
railroad  corporation  is  the  taking  of  property,  within  the  meaning 
of  the  state  constitution  and  laws,  which  require  just  compensation 
to  be  paid  "before  such  taking"  to  the  owner,  and  it  insists  that  the 
payment  of  the  money  before  the  taking  is  a  condition  precedent 

The  court  further  holds  that  whenever  any  person,  corporation, 
or  authority,  vested  with  the  power  of  eminent  domain,  undertakes 
to  exercise  such  power,  by  appropriating  private  property  to  its 
own  use  or  benefit,  with  first  compliyng  with  the  constitution,  a 
court  of  equity  has  jurisdiction  to  enjoin  such  undertaking,  until 
compensation  has  been  first  paid  to  the  owner,  his  title  or  interest 
being  admitted  or  clear,  and  that  without  regard  to  the  solvency  or 
msolvency  of  the  party  or  corporation  proposing  to  exercise  such 
authority. 

Moreover,  the  court  holds  that  the  refusal  of  a  [street]  railroad 
company  whose  right  of  way  it  is  wanted  to  cross  to  consent  to  any 
proposition,  or  agree  to  any  amount,  does  not  authorize  another 
street  railroad  company  to  proceed  across  its  right  of  way  without 
condemnation  proceedings  and  payment  of  compensation. 


SUFFICIENT  CONSENT  TO  SUSTAIN   RIGHT  OF  COM- 
MON TRACKAGE. 


Staten  Island  Midland  Railroad  Company  v.  Staten  Island  Elec- 
tric Railroad  Company  (X.  Y.).  54  N.  Y.  Supp.  598.     Novem- 
ber 22,  1898. 
Assuming  that  the  control  which  the  board  of  supervisors  exer- 
cised over  county  roads  made  its  consent  necessary  to  the  operation 
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of  a  railroad  upon  a  county  road  witliin  a  village,  the  second  appel- 
late division  of  the  supreme  court  of  New  York  holds  that  the  ac- 
tion of  the  board  in  question  in  adopting  a  resolution  granting  a 
franchise  to  the  defendant  upon  conditions  providing  for  common 
trackage  in  favor  of  a  connecting  company  situated  like  the  plamtiff, 
and  the  subsequent  action  of  the  board  in  granting  to  the  plaintiflf 
authority  to  construct  its  railroad  to  the  very  head  of  the  street 
where  were  the  tracks  of  the  defendant  on  which  the  plaintiff  desired 
to  exercise  the  right  of  common  trackage,  must  be  regarded  as 
constituting  a  consent  that  the  plaintiff  should  operate  its  line  over 
said  street. 

Moreover,  upon  the  ground  that  if  the  defendant  could  give  its 
consent  afterwards,  it  could  give  its  consent  in  advance  of  the  con- 
struction of  its  own  line,  authorizing  another  company  to  operate 
its  railroad  in  a  certain  street  over  the  same  tracks,  and  that  being 
what  it  deems  that  the  defendant  did  by  entering  into  a  certain  con- 
tract and  stipulations  with  the  iiumicipal  authorities,  the  court  holds 
that  the  conditions  in  such  contract  would  not  be  void  but  would  be 
available  to  the  plaintiff  or  any  other  corporation  coming  within 
the  terms  of  the  contract. 


ADMISSIBILITY  OF  EVIDENCE-AS  TENDING  TO  SHOW 
RIGHT  TO  RIDE  ON  TRANSFER. 


Woods  V.  ButTalo  Railway  Company  (N.  Y.),  54  N.  Y.  Supp.  735. 
December  9,  1898. 
In  an  action  brought  to  recover  damages  for  a  personal  injury 
alleged  to  have  been  inflicted  in  the  ejection  of  the  plaintiff  from  a 
car  for  refusal  to  pay  his  fare,  where  the  conductor  maintained  that 
the  transfer  offered  had  expired,  the  fourth  appellate  division  of  the 
supreme  court  of  New  York  holds  that  it  would  undoubtedly  have 
been  competent  to  prove  that  the  plaintiff  told  the  conductor  at  the 
time  that  he  took  the  first  passing  car  after  receiving  his  transfer; 
and  if  a  witness  had  been  produced  who  knew  that  fact,  it  would  have 
been  competent  for  him  to  testify  that  he  told  the  conductor  that 
the  plaintiff  took  the  first  passing  car  after  receiving  his  transfer. 
This,  it  says,  would  have  been  competent,  as  tending  to  show  that 
the  plaintiff  was  acting  within  his  right,  and  for  the  purpose  of 
showing  that  the  defendant's  agent  had  notice  that  the  plaintiff 
claimed  to  be  acting  within  his  right.  But  this,  the  court  holds,  falls 
far  short  of  rendering  it  competent  for  the  plaintiff  to  testify  that 
an  unknown  person  standing  by  told  the  conductor  that  the  plain- 
tiff took  the  first  passing  car,  which  related  to  a  past  transaction. 
This,  it  maintains,  would  not  be  a  statement  of  a  third  person  char- 
acterizing an  act  occurring  at  the  time,  but  a  statement  of  an  al- 
leged past  act,  and  the  defendant  would  not  waive  its  objection  to 
this  incompetent  evidence  by  showing  that  no  such  statement  was 
made  by  a  man  sitting  or  standing  near  the  plaintiff.  Moreover,  it 
holds  that  the  evidence  would  be  wholly  incompetent  as  mere  hear- 
say. 


MUST  LOOK  CAREFULLY  AND  NOT  CARELESSLY  FOR 

CARS. 


Jewett  V.  Paterson  Railway  Company  (N.  J.),  41  Atl.  Rep.  707.  No- 
vember 4,  1898. 

The  court  of  errors  and  appeals  of  New  Jersey  thus  summarizes 
this  case:  The  plaintiff,  at  a  little  after  9  o'clock  on  a  dark  night, 
was  approaching  on  foot  a  trolley  road  having  a  single  track,  wlHch 
he  intended  to  cross.  His  line  of  approach  was  northwesterly,  and 
diagonal  to  the  track.  When  he  had  somewhat  more  than  50  feet 
to  walk  before  crossing  the  track,  he  saw  a  car  somewhat  more  than 
250  feet  south  of  the  place  of  crossing.  He  testified  that,  when  from 
four  to  six  feet  distant  from  the  track,  he  turned  his  head,  looked  for 
the  car  south  along  the  track  75  or  100  feet,  and  did  not  see  it;  that 
he  was  then  going  diagonally  across;  that,  the  first  thing  he  knew, 
the  car  was  on  him,  and  knocked  him  down;  and  that  he  was  about 
the  middle  of  the  track  when  he  was  struck.  The  track  to  the  south 
was  straight  for  more  than  250  feet,  and  the  view  of  it  was  un- 
obstructed. 

The  court  holds  that  facts  within  the  knowledge  and  observation 
of  the  plaintiff,  who  must  be  assumed  to  have  moved  at  the  rate  of 
an  ordinary  walk,  made  it  probable  that  the  car,  coming  from  a 
quarter  towards  which  his  back  was  partly  turned,  would  be  dan- 
gerously near  to  him  before  he  got  across  the  track;  that  it  was 


therefore  his  duty  to  look  for  the  car  before  he  attempted  to  cross; 
that  the  car,  moving  at  any  rate  of  speed  that  was  attributable  to  it 
under  the  evidence,  must  have  been  so  near  to  the  plaintiff,  when  he 
looked  for  it  before  going  on  the  track,  that  if  he  had  not  looked 
carelessly,  he  would  have  seen  it,  and  have  been  warned  of  immi- 
nent danger;  that  his  failure  to  receive  warning  was  therefore  due  to 
his  own  negligence;  and  that  a  nonsuit  was  properly  granted. 


TOO  VAGUE  AN  ACT  TO  REGULATE  GRANTING  OF 
FRANCHISES. 


State  V.  West  Side  Street  Railway  Company  (Mo.),  47  S.  W.  Rep. 
959.     November  16,  i8y8. 

The  supreme  court  of  Missouri  says  that  the  attempt  at  legisla- 
tion manifested  in  the  Missouri  act  of  April  9,  1895,  wherein  the 
method  of  granting  franchises  of  many  different  kinds  was  sought 
to  be  regulated  by  one  general  provision,  is  so  indefinite  and  un- 
certain, by  reason  of  the  effort  to  regulate  the  disposition  of  a  great 
number  of  franchises  by  one  general  rule,  that  it  must  hold  it  in- 
capable of  practical  operation  and  enforcement,  and,  consequently, 
void. 

This  act  declared  that  the  privilege  of  constructing  railroads, 
street  railways,  electric  light  plants,  gas  works,  waterworks,  tele- 
graph and  telephone  lines  and  extensions  thereof,  "above,  across, 
along,  beneath  or  through  any  highway,  road,  avenue,  alley,  park, 
square,  street  or  other  public  land"  must  be  sold  at  public  auction 
to  the  responsible  party  who  would  give  the  largest  percentage  year- 
ly of  the  gross  receipts  derived  from  such  use  and  occupation. 

It  will  be  seen,  at  a  glance,  says  the  court,  that  it  is  utterly  im- 
possible to  give  this  act  any  reasonable  or  sensible  construction  as 
applied  to  railroads.  There  cannot  be  any  competition,  in  the  very 
nature  of  the  case,  for  the  privilege  of  constructing  and  operating 
that  part  of  a  continuous  line  of  railroad  located  within  the  limits 
of  the  highway  or  streets,  as  distinct  from  the  entire  road,  which 
may  extend  over  many  miles.  And  much  of  what  is  to  be  said  about 
railroads,  the  court  considers,  applies  with  equal  force  to  "exten- 
sions" of  street  railways,  etc.  The  privilege  of  making  an  exten- 
sion can  only  be  conferred  upon  the  owner  of  that  which  is  to  be 
extended.  If  granted  to  any  one  else,  it  must  necessarily  be  an  in- 
dependent enterprise. 

Tlien,  too,  the  court  says,  an  extension  of  a  street  railway  gives 
an  increased  distance  over  which  people  may  be  carried  for  a  single 
fare,  and  the  act,  as  in  case  of  railroads,  gives  no  rule  by  which  to 
determine  the  amount  of  the  gross  receipts  to  be  credited  to  the 
new  portion  of  the  line. 

The  court  further  finds  an  insuperable  obstacle  in  the  way  of  any 
attempt  to  enforce  this  act,  even  as  against  a  new  street  railway,  in 
that  it  seemed  to  contemplate  that  the  bid  should  be  a  percentage 
only  of  the  receipts  derived  from  the  use  and  occupation  of  the 
public  property,  but  failed  to  state  how  and  by  whom  the  proper 
proportion  of  the  gross  earnings  that  should  be  attributed  to  such 
use  and  occupation  should  be  determined. 

Again,  the  percentage  was  to  be  increased  in  "each  period  of  five 
years"  "to  correspond  with  the  increase  in  the  value  of  the  land  thus 
occupied  and  used,"  and  the  court  criticises  the  act  for  giving  no 
intimation  by  whom  or  in  what  manner  this  increase  was  to  be  set- 
tled and  determined,  adding  that  there  was  painful  obscurity,  too, 
as  to  what  was  meant  by  the  "increase  in  the  value  of  the  land  thus 
occupied  and  used,"  so  that  it  declares  that  it  could  not  be  stated 
what  meaning  should  be  ascribed  to  this  part  of  the  act. 

Thus  does  the  court  show  that  the  provisions  of  this  act  were  so 
obscure  as  to  make  it  impossible  to  ascertain  and  declare  their 
proper  meaning. 


Flooded  streets  in  Chester,  Pa.,  have  caused  the  Chester  Trac- 
tion Company  to  lose  at  least  $1,000  by  the  burning  out  of  motors. 


The  city  council  of  Nashville,  Tenn.,  is  engaged  in  a  discussion 
with  the  Nashville  Street  Railway  and  the  Nashville  &  Suburban 
Railway  Companies  as  to  whether  two  or  three  tracks  shall  be  laid 
over  the  Broad  street  viaduct,  recently  built.  The  former  company 
permitted  the  latter  to  use  its  tracks  when  the  city  decided  to  use 
the  viaduct,  and  has  fouiu  by  experience  that  the  joint  use  of  the 
tracks  causes  inconvenience  and  delay. 
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C.   S.   KNIGHT  BECOMES   MANAGER   OP' 
SIEMENS-HALSKE. 


THE  ALLEN  LAW   REPEALED. 


C.  S.  Kiiighl,  Olio  of  the  best  known  men  in  llic  electrical  frater- 
nity, has  been  elected  vice-president  and  general  manager  of  the 
Sieiiiens-IIalsUe  Company,  of  America,  and  has  entered  upon  his 
new  duties  in  the  general  offices  in  the  Monadnock  building,  Chi- 
cago. 

The  appointment  of  Mr.  Knight  is  the  inauguration  of  a  new  and 
vigorous  business  policy  on  the  part  of  his  company,  which,  while 
it  has  been  doing  a  quite  extensive  business,  and  steadily  making  it- 
self felt  in  the  quality  of  its  products,  has  not  endeavored  to  secure 
business  to  any  great  extent  outside  of  certain  lines.  As  our  read- 
ers may  l:now,  the  company  has  the  use  in  America  of  all  the  data, 
patents  and  patterns  owned  by  the  parent  company  in  Berlin,  which 
has  the  most  extensive  electrical  works  in  the  world,  and  which  also 
stands  at  the  head  in  the  quality  of  its  products.  It  is  one  of  the 
cardinal  principles  of  the  home  company  never  to  allow  a  piece  of 
apparatus  to  go  on  to  the  market  until  it  has  been  tested  in  private 
to  an  extent  which  warrants  the  makers  to  absolutely  guarantee 
what  it  will  do.  Hence  the  name  Sieinens-Halske  has  long  since 
beccme  a  synonym  for  the  best. 


With  extensive  manufacturing  facilities  in  Chicago  which  enable 
the  production  of  its  machinery  to  great  advantage,  and  a  corps  of 
highly  experienced  men  both  in  its  administrative  and  mechanical 
departments,  it  will  now  become  one  of  the  leading  factors  in  the 
production  of  electrical  apparatus.  Many  of  its  present  installations 
are  of  national  renown,  and  with  the  record  of  the  past,  and  present 
facilities,  it  will  from  now  on  take  a  front  rank.  The  sales  depart- 
ment has  been  reorganized,  and  includes  some  of  the  strongest  men 
in  the  country.  Certainly  no  better  selection  could  have  been  made 
for  general  manager. 

Mr.  Knight  was  born  at  Columbus,  Ohio,  and  passed  his  early  life 
there;  he  entered  the  service  of  what  are  now  the  Pennsylvania  lines 
west  of  Pittsburg  in  i860,  and  continued  in  the  transportation  de- 
partment of  the  railroad  until  1S81.  After  this  he  was  for  five  years 
engaged  in  the  gas  business  at  Ft.  Wayne,  Ind.;  at  the  end  of  that 
period  Mr.  Knight  became  interested  in  the  Ft.  Wayne  Electric 
Company.  When  this  company  was  thrown  into  the  hands  of  a  re- 
ceiver in  June,  1894,  and  the  Ft.  Wayne  Electrical  Corporation  or- 
ganized for  the  purpose  of  operating  the  business  under  contract 
with  the  receiver,  Mr.  Knight  was  chosen  a  director  of  the  new 
concern.  This  connection  continued  until  February  i,  of  this  year, 
when  he  resigned  the  vice-presidency  of  the  corporation.  He  is  a 
broad  gaged,  progressive  man,  with  a  very  wide  acquaintance  in  the 
electrical  and  street  railway  field,  and  has  hosts  of  friends,  all  of 
whom  will  wish  him  a  full  measure  of  success  in  his  new  work. 


The  Illinois  legislature  on  March  2  passed  an  act  repealing  the 
Allen  law,  and  this  was  approved  by  the  governor  on  March  7. 
The  repealing  act  restores  the  horse  and  dummy  law  of  1874,  with 
slight  modifications  to  include  electric  and  cable  power,  thus  limit- 
ing the  terms  of  franchises  to  20  years.  The  Allen  law  was  not  the 
vicious  measure  its  traducers  claimed  it  to  be,  and  the  action  of  the 
republican  legislature  was  doubtless  taken  at  the  instance  of  the 
leaders  of  that  pany  in  Chicago,  who  feared  that  their  opponents 
would  seek  to  make  the  non-repeal  of  the  Allen  law  an  issue  in  the 
coming  city  election. 

The  Allen  law,  while  permitting  a  so-year  grant,  placed  no  limit 
on  the  amount  which  the  city  could  demand  for  new  franchises. 
One  feature  only  of  the  law  remains,  and  while  even  this  is  some- 
what in  doubt,  we  believe  it  will  he  found  to  be  still  in  force,  though 
the  supreme  court  may  have  to  pass  on  the  question.  It  is  the  sec- 
tion in  regard  to  consents,  and  reads  as  follows: 

"The  city  council  or  board  of  trustees  shall  have  no  power  to 
grant  the  use  of  or  the  right  to  lay  down  any  railroad  tracks  in  any 
street  of  the  city  to  any  steam,  dummy,  electric,  cable,  horse  or 
other  railroad  company,  whether  the  same  shall  be  incorporated 
under  any  general  or  special  law  of  the  state  now  or  hereafter  in 
force,  except  upon  the  petition  of  the  owners  of  the  land  represent- 
ing more  than  one-half  of  the  frontage  of  the  street,  or  so  much 
thereof  as  is  sought  to  be  used  for  railroad  purposes,  and  when  the 
street  or  part  thereof  sought  to  be  used  shall  be  more  than  one  mile 
in  extent,  no  petition  of  land  owners  shall  be  valid  unless  the  same 
shall  be  signed  by  the  owners  of  the  land  representing  more  than 
one-half  of  the  frontage  of  each  mile,  and  of  the  fraction  of  a  mile, 
if  any,  in  excess  of  the  whole  miles,  measuring  from  the  initial  point 
named  in  such  petition,  of  such  street,  or  of  the  part  thereof  sought 
to  be  used  for  railroad  purposes." 


VIRGINIA  STATE  ASSOCIATION. 


The  Virginia  Street  Railway  and  Electric  Association,  which  was 
organized  last  December,  has  already  got  down  to  work,  and  Sec- 
retary Woodson,  of  Lynchburg,  has  made  the  assignments  for  pa- 
pers to  be  read  at  the  first  annual  meeting  which  is  set  for  May  16, 
1899,  at  Richmond.  There  are  nine  members  to  date,  which  is  an 
excellent  start.    The  papers  and  assignments  are: 

"Care  01  Car  Ejuipment  and  Their  Repairs,"  E.  J.  Willis,  gen- 
eral manager,  Richmond  Traction  Company. 

"Park  -Attractions  and  Amusements,"  E.  R.  Williams,  president 
Richmond  Tractio-i  Company. 

"Track  Bonding,"  R.  D.  Appcrson,  general  manager,  City  Street 
Car  Company,  Staunton. 

"Methods  of  Improving  the  Electric  Lighting  Business,"  H.  P. 
Woodson,  secretary,  Lynchburg  &  Rivermont  Street  Railway, 
Lynchburg. 

■Road  Bed  and  Its  Maintenance,"  D.  W.  Flickwin,  receiver,  Roa- 
noke Street  Railway. 

The  indications  aie  for  a  good  meeting. 

The  new  olTicers  of  the  X'irginia  Street  Railway  &  Electrical  As- 
sociation are  as  follows:  President,  R.  D.  Apperson,  general  man- 
ager of  the  City  Street  Car  Company,  of  Staunton;  vice-president, 
E.  Randolph  Williams,  president  of  the  Richmond  Traction  Com- 
pany; secretary  and  treasurer,  H.  P.  Woodson,  president  of  the 
Lynchburg  &  Rivermost  Street  Railway  Company.  The  executive 
committee  consists  of  the  ofScers  named  above  and  R.  L.  Williams, 
of  Norfolk,  and  D.  W.  Flickwir,  Roanoke. 


VESTIBULES  IN  NEW  YORK. 


The  street  railway  employes  of  Binghamton,  X.  V.,  are  seeking 
to  have  the  railroad  law  of  the  state  amended  so  as  to  require  all 
street  cars  (except  trailers)  to  be  equipped  with  vestibules  between 
November  i  and  May  i.  The  penalty  suggested  is  $25  per  day  per 
car.  Up  to  the  present  time  they  have  not  succeeded  in  securing 
the  introduction  of  their  bill  in  the  legislature. 


The  Fitchburg  (Mass.)  &  Leominster  Street  Railway  -Association 
gave  its  third  annual  concert  and  ball  in  Fitchburg  on  February  8. 
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THE  STERLING  DOUBLE  REGISTER. 


NEW^COMPANY  AT  INDIANAPOLIS. 


In  buying  (are  registers  many  purchasers  consider  quality  first 
and  the  price  second,  but  some  see  no  difference  in  registers  and  the 
initial  cost  alone  governs  their  selection.  The  latter  soon  learn  that 
a  cheap  register  is  dear  at  any  price  and  that  the  first  cost  is  greatly 
augmented  by  the  cost  of  maintenance. 

The  Sterling  Supply  &  Manufacturing  Company  owns  several  of 
the  oldest  as  well  as  many  of  the  latest  patents  on  fare  registers  and 
there  is  no  necessity  for  any  intricate  mechanism  to  avoid  other  pat- 
ent claims.    The  Sterling  register  is  notable  for  its  simple  and  sci- 


STERLING  DOUBLE  REGISTER. 

entific  construction.  The  accompanying  illustration  shows  the  latest 
model  of  the  Sterling  double  register  which  has  the  following  salient 
features:  It  is  strictly  a  double  register;  two  distinct  registers  in  one 
case.  It  is  operated  through  a  train  of  gears  and  not  entirely  by 
springs.  The  gear  connection  between  the  trip  and  totalizer  wheels 
is  positive,  no  cams  or  dogs  being  employed.  Every  working  part 
is  a  carefully  tested  steel  casting  and  all  parts  are  interchangeable. 
The  indicators  are  very  plain  and  easily  read  from  a  distance.  The 
inner  mechanism  is  complete  and  simple  and  the  outer  finish  and 
appearance  is  durable  and  handsome.  The  parts  are  all  carefully 
made  of  the  very  best  material  and  is  the  result  of  mechanical  in- 
genuity and  skill. 

•—*■ 

FALK  COMPANY  ABSORBS  WESTERN  GEAR. 


The  Falk  Company,  Milwaukee,  has  dropped  the  word  "manu- 
facturing" from  its  corporate  name,  and  has  secured  the  plant  and 
business  of  the  Western  Gear  Company,  of  that  city.  All  the  offi- 
cers and  skilled  employes  identified  with  the  Gear  Company  are 
now  transferred  to  the  Falk,  which  will  Continue  the  manufacture  of 
gears  and  pinions  on  a  larger  scale  than  before.  It  will  also  engage 
in  the  manufacture  of  steel  castings  by  the  open  hearth  process  and 
is  now  erecting  its  foundry  for  that  purpose.  The  new  works  will 
also  afford  enlarged  facilities  lor  the  special  work  in  switches,  frogs 
and  crossings.  The  company  will  also  contract  for  the  construction 
of  electric  railw.iys,  and  of  course  give  a  large  share  of  attention  to 
the  Falk  cast-welded  joint.  With  its  greatly  increased  facilities  and 
the  same  strong  administration  the  Falk  Company  cannot  fail  to 
continue  to  grow  and  become  each  year  a  stronger  factor  in  its  spe- 
cial lines. 

»  »  » 

Congressman  Charles  L.  Henry,  of  Anderson,  Ind.,  president  and 
general  manager  of  the  Anderson  Electric  Street  Railway  Com- 
pany, has  filed  a  petition  with  the  commissioners  of  Marion  county 
for  a  right  of  way  over  Pendleton  pike  for  an  electric  line  from  An- 
derson to  Indianapolis. 


A  syndicate  headed  by  Hugh  J.  McGowan,  of  Kansas  City,  has 
purchased  the  stock  of  the  Citizens'  Street  Railroad  Company,  of 
Indianapolis,  and  also  acquired  the  interests  of  the  City  Railway 
Company,  and  w-ill  consolidate  these  companies,  concerning  the 
rights  of  which  there  has  been  so  much  litigation  and  legislation, 
into  the  Indianapolis  Street  Railroad  Company. 

The  details  of  the  organization  and  the  agreement  which  will  be 
made  with  the  city  have  not  yet  been  completed,  but  it  is  announced 
that  H.  P.  Wasson,  of  Indianapolis,  will  be  president  of  the  com- 
pany, and  H.  P.  Wasson,  Dr.  Henry  Jameson.  Harold  B.  Hibben, 
Hugh  J.  McGowan,  of  Kansas  City,  and  Randall  Morgan,  of 
Philadelphia,  directors. 

As  a  result  of  this  sale  by  the  old  company  the  argument  of  the 
street  railway  case  now  pending  in  the  United  States  Supreme 
Court  was  postponed. 


RHODE  ISLAND  STREET  RAILWAY  LAW. 


June  IS,  1898,  the  Rhode  Island  legislature  passed  an  act  provid- 
ing for  a  tax  on  street  railways,  the  provisions  of  which  are  in  sub- 
stance as  follows: 

Section  i.  Street  railway  companies  accepting  the  provisions  of 
the  act  are  to  pay  .-.  state  tax  determined  as  follows:  If  the  annual 
dividend  on  the  capital  stock  outstanding  is  8  per  cent  or  less,  the 
tax  shall  be  I  per  cent  of  the  gross  earnings.  If  the  dividend  is  in 
excess  of  8  per  cent  on  the  capital  stock  the  tax  shall  be  equal  to 
such  excess,  but  in  no  case  is  the  tax  to  be  less  than  i  per  cent  of 
the  gross  receipts.  This  tax  is  in  lieu  of  all  other  state  taxes  of 
every  kind,  but  the  act  does  not  affect  the  taxing  power  of  munici- 
palities, nor  any  obligations  of  the  municipalities  or  street  railways 
now  existing  by  virtue  of  agreements. 

Section  2.  Companies  accepting  the  provisions  of  this  act  shall 
have^  the  right  to  operate  all  the  lines  operated  at  the  time  of  the  ac- 
ceptance of  the  act  or  acquired  later,  provided  that  "every  street 
railway  company  accepting  the  provisions  of  this  act  shall,  so  long 
as  it  continues  to  enjoy  the  rights,  privileges  and  franchises  afore- 
said, continue  to  pay  to  the  several  cities  and  towns,  notwithstand- 
ing the  expiration  of  any  existing  contracts  or  agreements,  such 
sums  as  are  now  or  may  be  required  thereunder  until  new  contracts 
or  agreements  shall  be  made,  and  such  sums,  not  less,  however, 
tlian  those  paid  at  the  expiration  of  such  existing  contracts  or 
agreements,  as  may  thereafter  be  agreed  upon  from  time  to  time." 

Section  3.  City  and  town  councils  may  order  the  revocation  of 
location  and  the  right  to  use  any  portion  of  a  street  provided  the 
company  interested  shall  be  given  a  right  in  another  street  as  nearly 
similar  in  public  convenience  as  possible;  orders  of  revocation  must 
be  passed  upon  by  the  railroad  commissioner  and  from  his  decision 
an  appeal  lies  to  the  appellate  division  of  the  supreme  court  which 
finally  determines  .ill  matters  of  law  and  fact  involved. 

Section  4.  Companies  may  increase  their  capital  stock  to  meet 
the  cost  of  extensions  and  new  equipment  upon  the  approval  of  the 
railroad  commissioner. 

Section  5.  This  section  deals  with  the  methods  of  computing  the 
tax. 

Section  6.  Companies  leasing  their  roads  to  companies  who  pay 
the  tax    are  exempt. 

Section  7.  This  act  applies  to  companies  which  accept  its  provi- 
sions in  writing,  and  when  so  accepted  it  shall  constitute  a  contract 
which  shall  not  be  altered  or  amended  without  the  consent  of  both 
parties.  Existing  companies  accepting  this  act  shall  do  so  on  or 
before  October  i,  iSg8. 

Five  companies  which  do  the  bulk  of  the  street  railway  business 
in  the  state  have  accepted  the  act.  By  a  careful  reading  of  the  words 
quoted  in  section  2  it  is  seen  that  so  long  as  the  ruling  in  the  Dart- 
mouth College  caie  is  law,  the  five  companies  cannot  have  their 
burdens  increased  save  by  their  own  consent. 
'•'•*~^ 

The  first  meeting  of  the  board  of  directors  of  the  Charleston  (S. 
C.)  Consolidated  Railway,  Gas  &  Electric  Company  was  held  Feb- 
ruary 21.  This  company  has  acquired  the  property  of  the  Charles- 
ton City  Railway,  the  Charleston  &  Seashore  Railroad,  and  the  gas 
and  electric  light  companies  of  the  city.  The  consolidation  was  ar- 
ranged through  the  Guaranty  Trust  Company,  of  Baltimore. 
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STEAM  SWITCH-BACK   MERRY-GO-ROUND. 


It  is  the  constant  dropping  of  the  nickels  which  keeps  50,000 
street  cars  going  in  this  country.  The  5-ccnt  pieces  become  dollars 
with  remarkable  rapidity,  and  in  no  wise  is  this  more  clearly  shown 
than  in  the  operation  of  a  merry-go-round  in  a  well  appointed  street 
railway  park.  The  steam  switch-back  merry-go-round  herewith 
illustrated  was  i)atcnted  and  is  made  by  Norman  &  Evans,  of  Lock- 
l)ort,  N.  Y.  These  machines  are  enormously  profitable  when  prop- 
erly managed.     As  much  as  $562  has  been  taken  in  during  one  day's 


NORMAN  i  EVANS  M  f.KK  V-1'.O-KOUND. 

operation,  and  at  a  summer  resort  one  earned  $2,850  above  all  ex- 
penses in  two  weeks. 

This  merry-go-round  has  an  undulatory  rotary  motion  and  car- 
ries eight  cars,  designed  to  represent  Venetian  gondolas.  Each  car 
will  carry  12  passengers,  making  a  total  seating  capacity  for  96.  The 
decorations  arc  highly  artistic,  and  in  the  center  is  a  military  band 
organ  which  can  be  made  to  play  continuously  whether  the  machine 
is  in  motion  or  not.  The  entire  merry-go-round  can  be  packed  for 
transportation  on  a  single  flat  car  and  can  be  erected  at  its  destina- 
tion in  a  few  hours. 


IMPROVEMENTS  AT  LYNCHBURG,  VA. 


The  Lynchburg  &  Rivermont  Street  Railway  Company  is  making 
an  important  extension  of  one  and  one-half  miles  to  its  line  and  is 
buililing  terminal  station  and  pavilion.  This  combination  pavilion 
and  station  building  will  be  in  the  public  park  and  the  new  extension 
will  connect  it  with  the  main  line. 

The  company  owns  also  a  30-acre  park  at  Rivermont,  which  is 
beautifully  located  on  the  highest  point  of  land  within  10  miles  of 
the  city,  and  well  wooded  with  oak.  This  park  has  proved  a  favorite 
spot  tor  the  inhabitants  of  Lynchburg  in  the  summer  season,  and 
will  grow  in  favor  as  the  company  is  able  to  improve  the  place. 
The  greatest  attractions,  however,  and  always  will  be,  are  those  fea- 
tures furnished  by  nature.  Beside  being  covered  with  oak  trees  it  is 
on  a  bluflf  at  the  foot  of  which  runs  the  James  river.  To  the  north 
and  west  can  be  seen  ranges  of  the  Blue  mountains. 


The  Lynchburg  Electric  Railway  Company  has  contracted  for 
material  to  rebuild  its  road  and  also  about  a  mile  of  new  track.  The 
new  company  expects  to  make  the  property  of  the  old  Lynchburg 
Electric  Company  the  best  in  the  state.  The  Virginia  Paving  Com- 
pany has  the  contract  for  rebuilding  the  track  and  overhead  work 
under  the  supervision  of  the  New  England  Engineering  Company. 
The  Pennsylvania  Steel  Company  will  furnish  the  rails  and  Jack- 
son &  Sharp  will  furnish  12  new  cars,  mounted  on  Peckham  trucks. 

The  company  has  secured  the  West  Lynchburg  Hotel  and  65 
acres  of  wooded  land  adjoining  to  be  used  for  an  amusement  ground 
or  park.  When  the  grounds  are  improved  the  place  will  be  one  of 
the  prettiest  places  in  central  Virginia. 


The  comiiany  has  two  power  stations,  a  small  water  plant  which 
furnishes  power  for  the  incandescent  and  arc  lights  and  a  steam 
plant  to  furnish  power  for  street  railway  and  commercial  power 
for  electric  fans,  printing  presses,  carriage  factories,  machine  shops, 
etc.    The  demand  lor  electric  power  is  growing  rapidly. 


REQUIREMENTS  FOR  BROOKLYN   HEIGHTS 
EMPLOYES. 

The  Brooklyn  Heights  Railroad  Company,  of  Brooklyn,  N.  Y., 
has  fcund  men  of  more  than  average  height  and  weight  arc  re- 
quired for  motormcn  on  its  large  and  heavy  cars,  and  has  accord- 
ingly fixed  its  minimum  re(|uirements  as  to  height  of  motormcn 
at  5  ft.  8  in.,  and  the  weight  at  from  160  lbs.  to  200  lbs. 

The  physical  examination  insisted  upon  is  for  the  lest  of  eye- 
sight, hearing,  lung  and  heart  troubles,  etc.— in  short,  what  would 
be  reiiuired  of  every  man,  wherever  employed  in  a  position  of  re- 
sponsibility. 

The  requirements  and  regulations  enforced  when  selecting  em- 
ployes are  merely  a  recapitulation  of  the  foregoing.  The  en- 
deavor is,  so  far  as  is  possible,  to  pick  applicants  for  the  position 
..i  conductor  from  among  men  who  have  had  some  experience  in 
liandling  money  and  accounts,  who  are  alert,  courteous,  cool  in 
emergencies,  and  of  unfailing  good  temper;  motormcn  arc  se- 
lected from  among  drivers,  laborers  of  the  better  class,  cx-stcam 
railroad  men,  and  men,  generally,  who  are  quick,  possessed  of  keen 
judgment,  and  responsive  to  the  wants  of  the  company. 


ILLUMINATING  TORCHES. 


The  accompanying  illustration  shows  the  No.  6  illuminating  torch 
for  gasoline  which  is  made  by  Chas.  G.  Smith,  350-.352  Ptarl  street. 
New  York,  who  is  perhaps  better  known  to  the  trade  as  "Smith  of 
New  York."  This  is  a  particularly  reliable  piece  of  apparatus  and 
can  always  be  depended  upon  to  be  in  working  order;  the  advan- 
tages of  the  gasoline  torch  over  that  using  kerosene  is  its  greater 
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cleanliness  and  ease  of  operation.  Needless  to  say  it  is  a  safe  torch. 
The  one  shown  is  of  5.000  candle  power.  The  gasoline  is  carried  m 
a  tank  made  of  heavy  galvanized  iron  of  any  capacity  desired;  the 
tanks  are  designed  to  withstand  a  pressure  of  200  lbs.  per  sq.  in. 
The  small  pump  shown  at  the  side  of  the  tank  is  used  to  provide  the 
necessary  working  pressure,  which  is  only  40  lbs. 

The  torches  are  particularly  adapted  for  extraordinary  park  illum- 
inations, and  for  use  when  construction  work  is  in  progress  at  night 
or  in  tunnel. 


The  newly  reorganized  Saginaw  (Mich.)  Valley  Traction  Com- 
pany has  recently  moved  its  offices  into  a  new  suite  of  rooms,  on 
East  Genesee  street,  Saginaw. 


A  bill  is  pending  in  New  Jersey  to  permit  city  councils  to  impose 
license  fees  of  from  $25  to  §50  per  car  on  the  street  railways  operat- 
ing in  their  respective  jurisdictions. 
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REMOVING  SNOW  ON   CHICAGO   SUBURBAN 
LINES. 


Fighting  snow  on  some  of  the  Chicago  suburban  roads  is  serious 
matter  at  times,  for  many  of  the  lines  pass  through  strips  of  prairie 
country  where  the  snow  drifts  on  to  the  track,  often  forming  great 
banks  through  which  the  plows  have  to  cut,  and  furthermore,  it  is 
hard  to  keep  the  tracks  clear  on  account  of  the  long  headway  of  the 
cars.  Almost  all  of  the  35  miles  of  track  of  the  Chicago  Electric 
Traction  Company  is  laid  through  the  sparsely  settled  suburban 
districts.  General  Manager  Gilbert  finds  that  a  heavy  sweeper  is 
the  most  satisfactory  means  of  contending  with  light  snows  or  to 
keep  the  tracks  clear  during  a  storm.  For  this  purpose  the  Mc- 
Guire  Manufacturing  Company  built  a  specially  designed  sweeper. 

The  sweeper,  shown  to  the  left  in  the  illustration,  is  the  largest  the 
company  ever  made,  and  is  perhaps  the  largest  in  operation.  It  is 
32  ft.  in  length  and  weighs  complete,  with  equipment,  46,000  lbs. 
There  are  three  so-h.  p.  Walker  motors,  two  of  which  are  mounted 
on  the  car  axles  and  furnish  the  motive  power;  the  third  is  mounted 
on  a  shaft  which  runs  lengthwise  of  the  car  body  and  drives  the 
brushes  through  bevel  gears  and  vertical  shafting.  There  are  two 
clutches  on  this  shaft  so  that  the  brushes  at  either  end  may  be 
driven.  The  brushes  are  mounted  on  adjustable  bearings  which  can 
be  moved  vertically  by  a  chain  and  hand  wheel.  A  crew  of  three 
men  work  the  sweeper  satisfactorily.     Snow-falls  up  to  7  in.  deep 


aged  when  striking  a  rigid  obstruction.  There  is  no  truck,  the  axle 
boxes  being  attached  to  the  sills  of  the  car  body.  Two  W.  P.  50 
motors,  one  on  each  axle,  supply  the  motive  power.  Every  part  of 
the  plow  is  made  very  heavy  and  to  add  additional  weight  about  a 
ton  of  iron  ballast  is  placed  in  each  corner. 


PRACTICE  VS.   LABORATORY  TESTS  ON 
LIGHTNING  ARRESTERS. 


Due  consideration  should  be  given  laboratory  tests  and  the  re- 
sults derived  therefrom,  but  often  practical  operation  has  varied 
widely  from  what  was  expected  from  experiments  previously  con- 
ducted. It  is  the  practice  that  makes  perfect.  In  no  industry  has 
this  proven  so  true  as  in  the  electrical,  and  the  extreme  perfection 
of  electricJ  machinery  is  due  largely  to  the  correction  of  defects  de- 
veloped in  practice.  To  no  piece  of  apparatus  does  this  apply  with 
more  force  than  to  the  lightning  arrester.  For  a  long  time  it  was 
looked  upon  as  a  luxury  and  a  nonessential,  but  experience  has 
taught  th^t  they  are  absolutely  necessary  for  the  protection  of  the 
expensive  electrical  machinery. 

Lightning  arresters  have  to  deal  with  the  forces  of  nature  and 
therefore  in  principle  must  be  in  accord  with  natural  laws.  If  for 
the  protection  of  the  dynamo  or  motor,  a  piece  of  wood  properly 
treated,  or  if  a  piece  of  iron  and  carbon  work  in  unison  with  nature. 


SWEEPER  .\ND  PLOW-CHlC.\GU  KLKCTRIC  TRACTIO.N   LO.Ml'A.Nb. 


are  taken  care  of  by  this  machine.  The  sweeper  can  be  operated 
from  cither  end,  there  being  a  controller  and  hand  wheel  front  and 
back,  and  a  third  controller  near  one  end  connected  to  the  motor 
actuating  the  brushes.  Three  sets  of  standard  car  storage  batteries 
are  carried  by  the  iweeper. 

The  other  illustration  shows  a  Brill  snow  plow  which  has  been  in 
operation  for  the  past  year  and  a  half.  This  plow  is  32  ft.  long  from 
tip  to  tip  and  weighs  40,000  lbs.  Two  SO-h.  p.  Walker  motors  fur- 
nish the  motive  power  and  three  sets  of  car  batteries  furnish  the 
current.  Each  plow  share  is  mounted  on  three  standards  and  can  be 
raised  or  lowered  by  a  chain  and  hand  wheel.  The  wing  used  for 
pushing  the  snow  out  from  the  side  of  the  tracks  is  shown  plainly 
in  the  half-tone.  This  plow  has  successfully  cleared  the  tracks  of 
the  heaviest  drifts.  Last  year  there  was  one  7  ft.  deep  and  500  ft. 
long  which  was  quickly  and  easily  removed. 

The  large  home  made  snow  plow  of  the  Calumet  Electric  Railway 
Company,  described  and  illustrated  in  the  Review  for  March,  1897, 
has  accomplished  some  unsually  heavy  work.  On  one  of  the 
outer  lines  a  snow  drift  16  ft.  high  accumulated  over  both  tracks. 
The  plow  succeeded  in  clearing  one  track  and  then  by  means  of  the 
side  wings  about  a  foot  on  top  of  the  drift  over  the  other  track  was 
removed.  It  passed  back  and  forth  cutting  into  the  drift  each  time 
one  or  two  feet  until  the  second  track  was  uncovered.  General 
Manager  Sloan  considered  this  plow  a  success  and  ordered  two 
others  of  similar  design  built  under  the  direction  of  W.  A.  Harding, 
master  mechanic.  The  body  is  8  ft.  6  in.  across  and  12  ft.  long  and 
the  frame  is  of  rigid  cross  construction  to  prevent  tipping.  Each 
share,  9  ft.  in  length,  is  set  at  an  angle  of  55°  and  consists  of  five 
segments  with  spring  suspension  to  prevent  them  from  being  dam- 


accept  the  one  which  successfully  does  the  work  regardless  of  the- 
oretical considerations.  Arguments  have  been  made  against  light- 
ning arresters  with  moving  parts,  but  practice  has  shown  many  of 
these  fallacious.  The  Garton  arrester  comprises  moving  parts,  but 
it  is  so  simple  and  the  parts  so  arranged  that  all  the  difficulties 
anticipated  in  a  device  of  this  character  are  entirely  obviated.  The 
most  convincing  proof  that  moving  parts  are  not  always  objection- 
able is  in  the  success  of  the  Garton  arrester  under  the  most  trying 
conditions. 

Every  operation  of  this  arrester  cleans  the  contacts  and  discharge 
points,  thereby  keeping  the  conductivity  at  a  ma.ximum  and  the  re- 
sistance at  a  minimum.  The  arrester  is  so  quick  in  its  action  that 
discharges  in  rapid  succession  are  taken  care  of  with  the  greatest 
ease.  After  a  discharge  the  Garton  arrester  increases  the  resistance 
in  the  circuit  and  chokes  and  disrupts  the  current  flow.  This  opera- 
tion is  done  so  quickly  that  a  sensitive  plate  is  incapable  of  detect- 
ing any  motion,  as  may  be  seen  in  the  illustrations  from  photo- 
graphs in  the  catalog. 

The  Garton-Daniels  Electric  Company,  of  Keokuk,  la.,  has  is- 
sued a  new  catalog.  No.  22,  setting  forth  the  merits  of  the  Garton 
arrester  and  presenting  some  valuable  information  regarding  pro- 
tection from  lightning.  This  catalog  is  very  complete  and  hand- 
somely illustrated  and  may  be  had  for  the  asking. 


The  Marion  county  (Ind.)  commissioners  have  been  petitioned  by 
P.  H.  Fitzgerald,  Sterling  Holt,  J.  C.  Tarkington  and  Joseph  Elli- 
ott for  a  franchise  for  an  electric  line  to  connect  Indianapolis  with 
Martinsville  via  Maywood,  Valley  Mills,  West  Newton,  Friends- 
wood  and  Mooresville. 
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CAST  STEEL  IN  TRUCK  FRAMES. 


Ill  Ihc  ]-;i;viEVV  for  December,  1898,  page  916,  was  illustrated  the 
McGuire  No.  35  truck,  which,  with  the  exception  of  the  journal 
boxes,  is  made  of  steel— cast  or  rolled.  The  McGuiro  Company  has 
recently  issued  a  circular  relating  to  the  use  of  cast  steel  in  truck 
manufacture,  from  which  we  take  the  following: 

"Since  it  has  become  a  fact  that  cast  steel  can  be  made  to  equal 
rolled  steel  and  that  it  is  susceptible  of  being  worked  in  a  forge  in 
the  same  manner  as  the  ordinary  bar  steel,  and  since  the  old  difli- 
culty  with  cast  steel — that  of  blow  holes  and  shrinkage  cracks— has 
been  entirely  overcome,  we  have  adopted  this  metal  in  double  and 
single  trucks.  The  advantage  is  easily  comprehended,  the  minim- 
izing of  parts  being  greater  than  by  any  other  method.  It  sim- 
plifies, strengthens,  adds  life,  and  absolutely  avoids  any  cost  of 
maintenance  as  far  as  the  frames  of  the  trucks  are  concerned. 

"  The  stcain  railroads  of  the  country,  after  half  a  century  of  ex- 
perience. :re  getting  away  from  the  composite  truck  with  all  possi- 
ble speed. 

"A  side  of  our  No.  35  truck  was  placed  on  two  supports — one  on 
each  pedestal  opening,  and  a  pressure  of  55  tons  placed  in  the  mid- 
dle, with  ;>  deflection  of  '/g  in.  with  no  permanent  set;  at  63  tons  the 
deflection  was  %  in.  and  the  permanent  set  %  in.  At  70  tons,  a  per- 
manent set  of  I'A  '"•  without  sign  of  fracture,  was  noted,  and  the 
tensile  member  parted  at  72  tons,  making  a  total  of  288,000  lbs.  for 
one  truck,  or  a  total  of  576,000  lbs.  per  car,  giving  a  safety  factor 
for  the  truck  side  of  14.4,  assuming  the  load  to  be  40,000  lbs.;  the 
bolster  and  transom  arc  equally  as  safe.  All  the  important  pieces  in 
the  truck  are  given  physical  test  of  three  times  the  actual  load  before 
being  used.  Side  frames  i.^4  '"■  by  4  '"•  ^^c  welded  every  day  in  the 
shops  of  the  company,  with  the  same  facility  and  results  that  could 
possibly  be  obtained  from  the  very  best  rolled  steel." 

The  con:pany  has  orders  from  the  following  companies:  North- 
western Elevated  Railroad  Company,  Chicago  (entire  new  equip- 
ment), Colorado  Springs  Rapid  Transit  Company,  Danville  Gas, 
Electric  Light  &  Street  Railway  Company,  Syracuse  Rapid  Transit 
Company,  St.  Joseph  &  Benton  Harbor  Electric  Railway.  South 
Bend  Street  Railway  Company,  Peoria  &  Prospect  Heights  Railway 
Company,  Benton  Power  &  Traction  Company,  and  the  Monon- 
gahcla  Street  Railway  Coinpany,  which  goes  to  show  that  cast  steel 
is  fast  coming  into  general  use  and  will  command  the  attention  of 
railway  people  generally. 


SPOKANE'S  MAYOR  FAVORS  FREIGHT. 


Spokane,  Wash.,  as  all  who  have  ever  visited  that  thriving  city 
know,  is  destined  to  become  a  large  manufacturing  center  on  ac- 
count of  its  location  and  nature's  ready  made  water  power.  Already 
desirable  industries  have  located  there  and  others  will  not  be  slow 
to  favorably  consider  a  city  where  there  is  such  evidence  of  extend- 
ing a  broad  gage  policy. 

In  his  aimual  address  lo  the  Chamber  of  Commerce,  Mayor  Olm- 
sted defined  his  policy  in  the  following: 

"There  arc  industries  wdiich  are  prepared  to  come  here  when  the 
question  of  cheap  transportation  from  the  factories  to  the  railroad 
depots  is  settled  to  their  liking. 

"Personally  I  see  no  reason  why  freight  should  not  be  hauled  over 
the  suburban  streets,  if  it  will  help  to  build  up  the  town.  I  do  not 
think  any  one  would  be  disturbed  by  having  this  done  between  the 
hours  of  I  o'clock  at  night  and  6  o'clock  in  the  morning.  Provided, 
of  course,  that  this  traffic  was  carried  by  electricity.  I  should  be 
opposed  to  steam  engines  on  the  city  streets  on  account  of  the 
smoke,  the  noise  and  the  tendency  to- frighten  horses. 

"While  in  Seattle  I  have  noticed  the  freight  cars  being  loaded  at 
all  hours  of  the  day  and  in  a  good  part  of  the  city.  too.  In  San 
Francisco  they  run  the  mail  ears  over  the  street  railway,  and  I  don't 
sec  that  freight  cars  would  be  any  different.  Everything  of  this  kind 
helps  to  attract  manufacturing  men,  and  the  more  facilities  that  are 
offered  will  lead  to  the  location  of  factories  here." 

The  right  by  which  freight  is  now  hauled  over  Front  street  from 
the  C.  &  C.  Mill  to  the  railroad  was  granted  by  a  franchise  given  the 
Spokane  Street  Railway  Company  March  6.  1894,  and  it  gives  them 
the  privilege  of  hauling  cereals  and  the  products  of  cereals  along 
and  over  certain  streets. 

It  is  expressly  provided  that  the  cars  used  shall  not  exceed  in 


length  24  feet  and  shall  be  of  light  construction,  similar  to  the  elec- 
tric cars  used  on  suburban  travel,  and  shall  be  equipped  with  elec- 
tric motors  similar  to  those  used  on  cars  with  a  maximum  carrying 
capacity  of  ten  ton' ;  and  the  speed  at  which  the  cars  are  to  run  shall 
not  cxeceed  five  miles  per  hour,  and  all  street  passenger  cars  and  the 
fire  department  apparatus  shall  have  the  right  of  way  over  the 
freight  cars. 

The  president  of  the  city  council  and  a  number  of  the  aldermen 
expressed  themselves  as  heartily  in  favor  of  the  plan. 


GRINDING  FLAT  WHEELS. 


The  flat  wheel  question  is  one  of  the  most  serious  and  annoying 
features  which  the  railway  manager  has  to  meet  and  much  time  and 
money  has  been  devoted  to  it.  The  Wheel 
Truing  Brake  .Shoe  Company  has  apparently 
solved  the  problem.  This  company  makes  a 
shoe  which  is  interchangeable  with  the  shoe 
whose  place  it  is  to  take  while  doing  its 
wi-rk,  and  is  like  it  in  every  respect,  except 
that  it  contains  pockets  filled  with  a  grinding 
material.  When  a  wheel  becomes  flattened 
the  regular  brake  shoe  is  removed  and  the 
wheel  truing  brake  shoe  is  put  on  in  its  place. 
The  car  is  then  run  as  usual,  and  every  time 
the  motorman  applies  his  brake  the  wheel  is 
being  ground  down.  Of  course  the  shoe 
grinds  only  when  the  brake  is  applied,  and 
as  that  is  but  a  short  time  and  at  intervals 
it  takes  some  little  time  to  complete  the  tru- 
ing process,  especially  if  the  flat  is  a  bad  one. 
Usually  a  days  run  will  true  up  a  wheel. 
The  shoe  being  a  part  of  a  true  circle  must  of  necessity  make  the 
wheel  perlectly  round.  The  shoe  can  be  put  on  and  taken  cflf  as 
easily  and  quickly  as  the  ordinary  shoe,  which  means  a  great  saving 
of  time;  it  can  also  be  used  in  the  barns  when  the  car  is  out  of  ser- 
vice. 


THE  ALBANY  LUBRICATORS. 


The  regular  style  of  spindle  compound  cup  here  illustrated  is 
made  by  the  Albany  Lubricating  Compound  Company,  Adam 
Cook'3  Sons,  proprietors,  313  West  street.  New  York.  As  may  be 
seen  from  the  section,  a  hole  is  bored  through  both  the  cup  and 
brass  of  sufficient  size  to  allow  the  outside  tube  of  the  cup  passage 
to  the  shaft,  but  only  the  inside  spindle  rests  on  the  shaft,  the  outer 
tube  being  about  '^  in.  above.  The  inside  spindle  is  removed  and  the 

cup  filled  with  the  compound. 
It  is  only  necessary  to  replace 
the  spindle  with  a  few  churning 
motions  and  the  cup  is  ready 
for  use.  These  cups  require  a 
minimum  of  attention,  one 
charge  of  lubricating  com- 
pound lasting  from  one  to  four 
months. 

When  the  Albany  com- 
pound is  used  in  the  cups  no 
drip  pan  is  required,  for  it  is 
self  acting  and  runs  only  when 
the  shaft  is  in  motion.  This 
compound  is  especially  desira- 
ble for  dynamos,  motors,  heavy 
cable  machinery  and  other 
and  fully  illustrating  the  cups  and  compounds,  has  been  published 
four  regular  grades,  depending  upon  the  temperature  and  the  speed 
of  the  machineiy.  .'^n  interesting  booklet,  giving  much  information 
and  fully  illustrating  the  cups  and  compounds  has  been  published 
by  Adam  Cook's  Sons. 


At  the  annual  meeting  of  the  Hamilton  &  Dundas  (Ont.)  Street 
Railway  a  5  per  cent  dividend  was  declared  on  the  outstanding 
stock;  the  surplus,  after  meeting  fixed  charges  and  dividends,  was 
$2,6/1  for  the  year  iSga 
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SANS  SOUCI  PARK,  CHICAGO. 


Chicago  has  a  magnificent  system  of  parks  and  boulevards  on 
the  north,  west  and  south  sides  of  the  city.  In  the  parks  are  zoo- 
logical and  botanical  gardens,  immense  pleasure  grounds,  lakes 
for  boating  and  fields  for  all  kinds  of  summer  sports.  These  parks 
have  excellent  street  railway  facilities  and  the  cars  arc  liberally 
patronized  by  those  seeking  fresh  air  atid  recreation  in  the  summer. 
The  bounty  of  the  municipality  has  made  it  unnecessary  for  the 


Last  summer  W.  II.  Carter,  who  has  been  connected  willi  llio 
Chicago  City  Railway  Company  since  1892,  saw  the  need  of  such 
an  amusement  resort  and  began  investigations.  He  secured  a 
lo-year  lease  on  the  tract  of  ground  and  with  the  encouragement 
and  assistance  of  the  railway  company  commenced  the  improve- 
ments. The  work  of  building  began  late  last  fall  and  has  pro- 
ceeded as  the  weather  permitted  through  the  winter.  The  pavilion, 
cafe  and  theater,  combined  in  one  large  building,  145x180  ft.,  was 
designed  and  erected  under  the  supervision  of  Robert  Hotchkin, 
architect.  It  consists  of  two  substantial  brick  wings,  one  for  the 
stage  and  accompanying  compartments,  and  the  other  for  the  cafe 
and  refreshment  rooms.  The  two  are  connected  by  an  iron  trussed 
roof.  The  theater  will  have  a  seating  capacity  of  about  1,000.  Ex- 
tending around  the  entire  building  on  the  first  and  second  floors 
are  ao-ft.  verandas,  and  outside  the  building  will  be  a  finely  paved 
terrace.  There  will  be  350  tables  and  2.500  chairs  and  refreshments 
of  every  kind  will  here  be  served.  For  protection  on  windy  or 
rainy  days  heavy  canvas  curtains  will  be  hung  on  the  veranda 
posts  and  these  can  be  let  down  and  fastened  when  desired. 

The  band  stand  is  a  neat  structure  adjoining  the  pavilion,  as  may 
be  seen  in  the  illustration.  A  band  of  30  pieces  has  been  engaged 
to  play  afternoons  and  evenings  for  the  entire  summer.  Just  west 
of  the  band  stand  and  within  view  of  the  pavilion  verandas  will  be 
a  hippodrome  track  and  arena  where  outdoor  exhibitions  will   be 


ENTRANCE  TO  THE  PARK. 


Street  railway  companies  to  maintain  large  pleasure  resorts.  From 
the  standpoint  of  popular  amusements  there  is  but  one  deficiency  in 
the  municipal  parks  and  that  is  the  pleasure  seekers  like  excitement 
and  exhilaration  as  well  as  rest;  they  wish  to  see  summer  vaudeville, 
shoot  the  chutes,  ride  on  the  merry-go-round  and  have  a  chance 
to  spend  some  money  on  frivolous  amusements.  To  meet  such 
demand  the  Chicago  companies  encouraged  private  enterprise  along 
these  lines,  such  1;  the  Ferris  Wheel  park  on  the  north  side,  and 
spectacular,  pantomime  and  pyrotechnic  displays  in  other  parts  of 
the  city. 

The  most  elaborate  and  permanent  undertaking  of  this  kind  is 
the  new  Sans  Souci  park  on  the  south  side.     It  has  an  ideal  loca- 


TEMPLE  OF  PALMISTRY. 

tion,  being  right  at  the  west  entrance  of  the  famous  Midway,  and 
on  the  southern  boundary  of  Washington  park.  It  occupies  10 
acres  between  Langley  and  Cottage  Grove  avenues  and  60th  and 
6ist  streets.  The  Cottage  Grove  cable  line  passes  along  its  east 
boundary,  and  on  the  south  is  the  6ist  street  electric  line  of  the 
Chicago  City  Railway  Company.  Cable  trains  and  electric  cars 
will  pass  the  park  every  two  or  three  minutes  at  busy  periods,  so 
that  there  will  be  ample  facilities  for  transporting  large  crowds. 
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JAPANESE  THEATER  AND  TEA  GARDEN. 

given,  such  as  triincd  horses  and  aerial  acts,  with  a  change  of 
program  each  week. 

It  is  the  policy  of  the  management  to  let  as  many  concessions  for 
new  and  high  class  attractions  as  possible.  Chief  among  these  is 
the  Japanese  tea  garden  which  will  be  under  the  auspices  of  the 
Japanese  Central  Tea  Association,  and  will  be  similar  to-  the 
garden  at  the  Omaha  Exposition,  but  on  a  larger  scale.  This 
association  is  supported  by  the  government  of  Japan,  and  in  reality 
represents  the  agricultural  department  of  that  country  in  promoting 
foreign  trade  in  teas.  There  will  be  two  handsome  buildings  with 
a  garden  about  them  laid  out  and  decorated  in  characteristic  Ori- 
ental fashion.  In  the  Japanese  theater  there  will  be  given  dancing 
exhibitions,  musical  entertainments  and  Japanese  dramas.  The 
two  illustrations  show  features  of  the  entertainments;  to  the  left 
are  the  Geishas  or  dancing  girls,  and  the  view  on  the  right  is  from 
a  photograph  of  the  "gonin-bayashi,"or  band  of  five  musicians  play- 
ing on  instruments  peculiar  to  the  Japanese.  Such  exhibitions  will 
not  only  be  of  interest,  but  will  have  an  educational  value  as  well. 
There  will  be  several  jinrikishas  in  the  garden,  and  the  pleasant 
sensation  of  riding  in  one  of  these  easy  going  conveyances  may  be 
had  for  a  small  fee. 

The  Temple  of  Palmistry  is  a  very  artistic  building,  decorated  in 
stafif  which  will  attract  many  who  are  eager  for  a  vision  of  the 
future.  The  Temple  of  Illusions  will  contain  a  series  of  popular 
and  mystifying  exhibitions.  An  arcade,  48x120  ft.,  has  been  built 
especially  for  minor  concessions,  and  will  be  divided  into  compart- 
ments 12  ft.  wide  and  running  the  width  of  the  building,  for  shoot- 
ing and  photograph  galleries,  phonograph  stalls  and  the  like.  A 
large  shed,  100x250  ft.,  has  been  constructed  on  the  north  side  of 
the  park  to  shelter  carriages  and  bicycles,  all  being  cared  for  free 
of  charge. 
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The  main  entrance  to  the  park  will  be  on  Cottage  Grove  avenue, 
and  at  this  point  a  fine  gateway  is  building.  C.  E.  Lund,  land- 
scape engineer,  has  spent  much  time  and  labor  in  laying  out  and 
beautifying  the  grounds,  A  large  number  of  elm,  ash,  hard  maple, 
linden,  white  birch.  Norway  maple  and  Carolina  poplars  have  been 
planted.  Some  of  these  trees  are  12  in.  in  diameter  and  40  ft.  high, 
and  were  hauled  for  a  distance  of  25  miles  on  wagons.       Shrubs, 


and  C.  J.  Rcilly,  superintendent  of  motive  power  of  the  Chicago 
City  Railway  Company,  and  the  pipe  fitting  and  machine  work 
was  all  done  in  the  repair  shops  of  the  company.  The  fountain  will 
be  50  ft.  in  outside  diameter  and  will  have  walls  3  ft.  thick.  The 
arrangement  of  the  water  pipes  and  the  19  light-wells  is  plainly 
shown  in  the  plan  and  enlarged  section  of  the  fountain.  The 
water  is  pumped  out  of  the  lake,  which  is  at  present  supplied  from 


SANS  SOUCI  PARK— THEATER  AND  BAKU  STAND. 


flowers  and  vines  have  been  selected  so  that  there  will  be  blooming 
plants  from  June  to  late  in  the  fall. 

A  concession  has  been  granted  for  a  Venetian  gondola,  which  is 
an  improved  type  of  merry-go-round,  and  this  will  be  located  near 
the  Japanese  theater.  A  small  zoo  will  be  maintained,  including 
birds,  monkeys  and  other  small  animals.  An  artificial  lake  is  on 
the  north  side,  and  here  will  be  black  African  geese,  white  ducks 
and  other  water  fowl.  A  crew  of  log  rollers  has  been  engaged  to 
give  exhibitions  on  the  lake.    These  men  will  show  how  logs  are 


the  city  mains,  but  eventually  it  will  come  from  two  6-in,  artesian 
wells.  The  power  house  and  operating  station  is  on  the  north  shore 
of  the  lake.  Two  railway  motors  drive  Quimby  pumps,  supplying 
300,000  gals,  of  water  per  hour,  or  running  at  full  capacity  the 
fountain  jets  will  emit  5,000  gals,  of  water  per  minute.  The  current 
for  these  motors  is  to  be  taken  from  the  trolley  circuit 

Each  of  the  light-wells  is  2  it.  in  diameter  and  2  ft.  high,  and 
beneath  is  an  equipment  of  nine  colored  sashes.  These  are  moved 
by  a  motor  in  the  chamber  beneath  the  fountain  which  drives  ig 


THE  GEISHAS  DANCING  GIRLS  AND  JAPANESE  MUSICIANS. 


handled  in  the  water,  and  among  other  things  will  have  spirited 
contests,  trying  to  throw  each  other  into  the  water  by  rolling  the 
logs. 

The  electric  fountain  has  received  more  careful  consideration  in 
its  design  and  construction  than  any  other  feature  of  the  park,  and 
the  outcome  is  one  of  the  largest  and  finest  fountains  in  the  coun- 
try. The  design  is  tlie  joint  effort  of  C.  E.  Moore,  master  mechanic, 


shafts  connected  to  the  colored  sashes  by  a  pinion  and  rack.  Un- 
derneath each  light-well  is  an  arc  light  with  reflector  giving  10,000 
c.  p.  In  the  power  station  there  will  be  a  keyboard  wth  push  but- 
tons to  open  and  close  the  various  circuits,  and  in  this  way  the 
combinations  can  be  changed  with  great  rapidity.  Already  25  dif- 
ferent and  distinct  displays  have  been  planned.  Two  men  ordy  are 
required  to  attend  to  the  fountain  mechanism  when  in  operation. 
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The  park  being  so  easily  accessible  to  all  the  populous  districts  in 
the  southern  part  of  the  city  it  was  deemed  necessary  to  charge  an 
entrance  fee  to  draw  the  best  class  of  patrons.  In  the  afternoons 
the  admissions  will  be  lo  cents  and  at  night  15,  children  free. 
Reserve  scats  to  the  theater  entertainments  will  be  10  and  15  cents. 
The  arrangements  for  an  evening's  entertainment  will  be  a  concert 
by  the  band,  a  short  exhibition  of  the  electric  fountain,  the  theat- 
rical performance  and  another  concert  and  fountain  display.  The 
park  will  be  opened  May  20.     The  improvements  on  the  park  have 


CONSOLIDATION  AT  PORTLAND,   ME. 


The  Portland  Railroad  Company,  of  Portland,  Me.,  has  leased  the 
property  of  the  Portland  &  Cape  Elizabeth  Railway  Company  for  a 
term  of  999  years  from  March  i,  1899.  The  former  company,  which 
was  organized  in  1863,  owned  and  operated  28.9  miles  of  track, 
equipped  with  73  motor  and  38  trail  cars.  The  latter  company  was 
chartered  in  March,  1895,  and  in  November  of  that  year  acquired 
the  property  and  franchises  of  the  Cape  Elizabeth  Railway  Com- 


SANS  SOUCI  PARK— TOP  VIEW  AND  ENLARGED  SECTION  OF  ELECTRIC  FOUNTAIN. 


cost  not  less  than  $85,000;  the  theater,  $25,000;  the  fountain,  $25,000; 
the  other  buildings  and  ground  improvements  make  up  the  balance. 

W.H.Carter  is  the  proprietor  and 
manager  of  the  park,  and  J.  B. 
Sturtevant  is  the  superintendent. 
Mr.  Carter  is  a  street  railway 
man  of  long  experience.  He  was 
born  in  Union  county,  Ohio, 
and  moved  with  his  family  at  an 
early  age  to  a  Kansas  farm.  In 
1885  he  became  associated  in 
railway  work  with  M.  K.  Bowen, 
then  superintendent  of  the  Kan- 
sas City  Cable  Railway  Com- 
pany. When  Mr.  Bowen  re- 
ceived a  call  to  Chicago  in  1892 
Mr.  Carter  came  with  him  and 
became  one  of  the  division  su- 
perintendents of  the  Chicago 
\v.  n.  CARTER.  ^''y    Railway    Company.      Mr. 

Carter  is,  therefore,  closely  in 
touch  with  street  r.iilway  work,  and  thoroughly  understands  the  re- 
quirements of  his  new  undertaking. 


ST.  LOUIS  CABLE  MAY  GO. 


The  new  owners  of  the  Broadway  cable  line  in  St.  Louis  are  con- 
sidering changing  the  motive  power  to  electricity,  but  nothing  defi- 
nite has  been  decided  as  yet.  It  will  be  an  expensive  change  to 
make  in  any  event.  Capt.  Robert  McCulloch  states  that  the  practi- 
cability of  using  the  present  cable  conduit  in  connection  with  an  un- 
derground trolley  system  will  be  considered.  The  Broadway  line 
is  the  longest  and  oldest  single  line  in  the  city;  there  are  20  miles 
of  track  without  a  sharp  curve. 


The  city  council  of  Atlanta,  Ga.,  has  passed  an  ordinance  pro- 
viding suitable  penalties  for  the  misuse  of  transfer  tickets  which  are 
to  be  issued  by  the  street  railway  companies  of  that  city. 


pany,  and  has  at  the  present  time  15.72  miles  of  track  and  34  motor 
and  6  trail  cars;  in  addition  to  this  the  company  owns  the  Cape  Cot- 
tage park  property  on  which  is  erected  the  large  casino  illustrated  in 
the  Review  for  May,  1898,  page  327,  which  is  one  of  the  finest 
pieces  of  shore  property  in  New  England.  The  Portland  Railroad 
will  make  additions  to  its  central  power  station  and  operate  both 
systems  from  the  one  station. 

H.  R.  McLcod,  general  manager  of  the  Portland  &  Cape  Eliza- 
beth Railway  Company,  has  been  identified  with  the  Cape  property 
since  May,  1895,  having  had  the  entire  supervision  of  the  construc- 
tion of  the  system  and  its  operation. 


ADDITIONS  TO  ACCOUNTANTS'  ASSOCIATION. 


Secretary  Brockway  reports  a  steadily  growing  interest  in  the 
Accountants'  Association.  Members  are  already  beginning  to  ap- 
preciate the  value  of  being  able  to  secure  information  needed  out  of 
the  archives  which  the  association  is  building  up.  During  the  month 
of  February  new  members  were  added  as  follows: 

Vicksburg  Street  Railway,  Vicksburg,  Miss. 

North  Chicago  Street  Railroad,  Chicago. 

Savannrh,  Thunderbolt  &  Isle  of  Hope  Railway,  Savannah,  Ga. 

San  Diego  Street  Railway,  San  Diego,  Cal. 

Duluth  Street  Railway,  Duluth,  Minn. 

Glasgow  Corporation  Trams,  Glasgow,  Scotland. 


FAVORS  TROLLEY  FUNERALS. 


Dr.  C.  Herbert  Richardson,  of  Baltimore,  recently  presented  a 
paper  before  a  meeting  of  Methodist  Episcopal  clergymen  in  which 
he  suggested  the  advantages  of  trolley  funeral  trains,  and,  while  not 
urging  the  adoption  of  their  use,  recommended  the  plan  to  the  con- 
sideration of  the  public.  Trolley  funeral  cars  have  proved  so  pop- 
ular in  many  cities  that  there  appears  to  be  no  reason  for  not  using 
them  in  Baltimore. 

*  ■  » 

The  Columbus  (O.)  Street  Railway  Company  has  donated  $1,000 
to  the  Board  of  Trade  to  be  used  in  entertaining  visitors. 
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THE  BALTIMORE  CONSOLIDATION. 

•  incpiii. prriliiiii  cm  M.iiili  5  r,(  ilic  Uiiili-cl  Railways  &  ICIt-ctric 
laiiy,  rii  li.iiiimor; ,  marks  llic  final  slop  in  the  coiisolidalion  of 
rill  railw.iy  systems  nf  liallinKjrc.  Tin-  companii-s  altsorlicd 
K'  li.iltimorc  City  fassciiKc-r  Railway,  the  lialtinioix-  Central 
Igor  Railway  ami  llu-  H.illimiirr  Coiisi)li<latc(l  Railway;  the 
companies   inelmle    .1    rui-mlier   o(   snlisidiary   lines   and   coin- 

wliicli  became  merged  willi  tlieni  hy  former  consolidations, 
monn  tlu-se  are  the   liallimore.  (iardensville  &   lielair;   fJalti- 

Catonsville  &  l'".llicotl's  Mills;  Maryland  Traction,  fialti- 
it  Curtis  Bay,  (jwynn's  l'"alls.  Shore  f.ine,  I'indico  &  Pikes- 
VVailirook,  Gwymi  Oak  &  I'owh.atan,  and  Haltimore  &  North- 
(jnipanies.  The  Hallitnore,  Middle  River  &  .Sparrow's  Point 
ay  is  controlled  ihroiiuh  the  ownership  of  the  stock  and  bonds. 
■  new  company  is  capilali/ed  al  $.iH.ooo.ooo,  of  which  $14,000,- 
4  pii-  ceiil  cimnd.Uive  preferred  stock  and  $24,000,000  common 


w.  .\.  HOtlSE. 

stock.  Bonds  to  the  extent  of  $38,000,000  have  been  authorized; 
$'S.5.';o,oOd  of  the  bonds  will  be  retained  in  the  treasury  to  meet 
outstanding  obligations  of  the  old  roads,  and  $4,450,000  to  pay  for 
acquisitions  and  improvements. 

The  officers  of  the  United  Railways  &  Electric  Company  are: 

President,  Nelson  Pcrin,  formerly  president  of  the  City  &  Subur- 
ban Railway  Company  and  the  Baltimore  Consolidated  Railway 
Company. 

Vice-President.  Col.  Walter  S.  Franklin,  formerly  president  of  the 
Baltimore  City  Passenger  Railway  Company. 

General  Manager,  William  A.  House,  formerly  president  and  gen- 
eral manager  of  the  Baltimore  Traction  Company,  and  vice-presi- 
dent and  general  manager  of  the  Baltimore  Consolidated  Railway 
Company. 

Treasurer,  Briggs  C.  Keck,  formerly  cashier  of  the  City  &  Subur- 
ban Railway  Company  and  of  the  Baltimore  Consolidated  Railway 
Company. 

Secretary,  II.  C.  Mcjilton,  formerly  secretary  of  the  Consolidated 
Railway  Company. 

Directors,  E.  L.  Bartlett,  Alexander  Brown,  Col.  W.  S.  Franklin, 
W.  P.  Harvey.  George  C.  Jenkins.  Seymour  Mandelbaum.  Harry 
A.  Parr,  Nelson  Perin  and  George  R.  Webb. 


W.  .\.  House,  general  manager  of  the  consolidated  street  railway 
system  of  Baltimore,  has  been  closely  identified  with  the  street  rail- 
way interests  of  that  city  for  20  years,  in  which  time  he  has  risen, 
solely  by  reason  of  his  capacity,  energy  and  perseverance,  from  a 
subordinate  position  to  that  which  he  now  occupies. 

In  1879  Mr.  House  started  at  the  foot  of  the  ladder  with  the 
Peoples'  Passenger  Railway  Company,  when  his  chief  work  was  to 
empty  the  fare  boxes  in  cars;  he  worked  for  five  years,  Sunday 
aiul  holidays,  without  the  loss  of  a  day  from  any  cause,  and  at  the 
end  of  that  period  collapsed  completely  as  the  result  of  overwork. 
This  faithfulness  brought  its  reward  when  the  company  was  reor- 
ganized, and  Mr.  House  was  appointed  secretary  and  general  super- 
intendent.     In    1889    the    Baltimore    Traction    Company    secured 


two  oilier  lines,  and  Mr.  House  was  made  manaKer  of  the  new 
system;  other  roads  were  added  to  the  system  of  the  Traction  Com- 
pany, and  in  1892  a  great  impetus  was  given  to  the  business  by  the 
adoption  of  electricity  as  a  motive  power  . 

Throughout  the  period  of  improvement  and  extension  that  fol- 
lowed the  change  from  liorses  Mr.  House  prov<-<!  a  diligent,  alert 
and  indefatigable  olVicer,  and  in  |8<;S  was  chosen  vice-president; 
during  1896  he  served  as  president,  I'renident  Brown  having  re- 
signed, [n  1897  ihe  Traction  C<impany  was  consolidateil  with 
City  &  .Suburban  Railway  Company  as  the  Baltimore  Consolidated 
Railway  Company,  of  which  Mr.  Ilrjuse  was  chosen  vice-president 
and  general  manager,  and  now  upon  the  further  consolidation  of  the 
street  railways  of  Baltimore,  he  retains  the  position  of  manager 
with  \astlv  increased  interests  intrusted  to  his  care. 

All  of  his  career  and  successful  work  have  brought  out  in  bold 
relief  the  fact  that  he  is  possessed  of  the  three  primary  qualities 
essential  to  a  progressive  executive  officer.  These  <|ualities  arc 
honesty,  method  or  system,  and  persistent  industry.  The  diligent 
application  of  those  three  (jualitics  is  what  has  placed  Mr.  House 
in  the  list  of  Baltimore's  leading  and  most  reliable  railroad  men. 

<  «  > 

THE  SITUATION  IN  ST.   LOUIS. 


The  street  railways  of  St.  Louis  are  now  for  the  most  part  in  the 
control  of  three  syndicates:  The  Spencer  syndicate  has  the 
Southern  Electric  Railway  and  the  four  lines,  the  Cass  Avenue  & 
Fair  Grounds,  the  Citizens,  the  St.  Louis  Railroad  and  the 
JcfTerson  Avenue,  which  were  formerly  owned  by  the  National 
Railway  Company,  of  Chicago;  these  aggregate  88  miles  of  track. 
The  Turner  syndicate  controls  the  lines  of  which  C.  H.  Turner  is 
president,  the  St.  Louis  &  Kirkwood.  the  St.  Louis  &  Meramec 
River,  and  the  St.  Louis  &  Suburban,  which  together  comprise  57 
miles  of  track.  Brown  Brothers,  of  New  York,  control  the  Lindell, 
the  Missouri,  the  Union  Depot,  and  the  Midland  Street  Railway 
lines,  in  the  aggregate  201  miles.  A  rumor  to  the  effect  that  the 
People's  Railroad,  g'/z  miles,  which  was  sold  by  the  receiver,  F.  B. 
Browncll,  to  August  Gehner.  on  February  19,  would  be  consolidated 
with  the  Spencer  lin°s  is  denied. 

Jilson  J.  Coleman  has  been  appointed  general  manager  of  the 
Brown  syndicate  lines;  three  years  ago  Mr.  Coleman  was  obliged 
to  leave  the  Allcntown,  Pa.,  road  because  of  ill  health,  but  was 
afterwards  with  the  Nassau  lines  in  Brooklyn,  and  last  was  eastern 
representative  of  the  St.  Louis  Car  Company.  We  feel  sure  that 
all  of  Mr.  Coleman's  friends  will  be  glad  to  learn  of  his  return  to 
street  railway  work,  for  which  his  experience  so  well  fits  him. 


DAMAGES  FOR  USE  OF  TRACKS. 


Last  November  a  franchise  was  granted  the  Atlanta  Railway 
Company,  on  Mitchell  street.  Atlanta,  Ga..  but  from  Broad  to  Mad- 
ison avenue  this  street  was  occupied  by  the  tracks  of  the  Atlanta 
Consolidated  Street  Railway  Company.  Condemnation  proceedings 
were  instituted,  but  were  delayed  by  injunctions  of  the  federal  and 
state  courts.  The  case  was  referred  to  three  assessors,  who  re- 
cently decided  that  the  Atlanta  Railway  Company  should  pay  the 
Consolidated  Company  $2,951.65  damages,  itemized  as  follows:  For 
right  of  way  and  property  condemned.  $1,556.75:  for  use  of  poles' 
and  span  wires.  $50;  for  conseqential  damage  caused  by  interfer- 
ence at  switches  and  elsewhere.  $1,344.90.  It  was  decided  that  the 
only  safe  way  was  to  suspend  the  trolley  wires  of  both  companies 
from  the  same  span  wire.  The  Atlanta  Railway  Company  is  re- 
quired to  pay  one-half  the  future  expense  of  ta.xes.  assessments  for 
street  improvements,  repairs  and  renewals  of  the  property  con- 
demned. 


SOUTHWESTERN  CONVENTION. 


The  Southwestern  Gas,  Electric  &  Street  Railway  Association 
will  hold  its  annual  convention  in  the  city  of  Austin,  Texas,  on  April 
tg,  20  and  21.  This  association  was  formed  last  year  at  Laredo,  out 
of  the  three  conventions  indicated  in  the  present  name,  and  includes 
a  considerable  number  of  members  from  Mexico.  The  Austin  meet- 
ing promises  to  be  a  strong  one,  and  to  the  local  attractions  of  an 
electrical  nature  will  be  added  the  well  known  Austin  welcome  and 
hospitality. 
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KAST  CAPITOL  STREET,  WASHLN(;TON,  D.  C. 


SEVERE  SNOW   STORM  AT  WASHINGTON, 
D.   C. 


Through  the  courtesy  of  George  B.  Coleman,  general  manager  of 
the  Metropolitan  Railroad  Company,  of  Washington,  D.  C,  we 
have  received  a  number  of  photographs  taken  along  the  lines  of 
that  company  shortly  after  the  very  heavy  snow  storms  that  oc- 
curred in  the  first  half  of  February. 

On  Sunday,  Fcoruary  5,  1899.  there  was  four  inches  of  snow  on 
the  ground.  It  continued  to  snow  up  to  and  including  Saturday. 
There  were  twenty-four  inches  of  snow  on  the  ground  on  the  morn- 
ing of  the  nth.  Metropolitan  cars  had  been  operated  on  the  reg- 
ular schedule  during  all  this  time,  the  management  having  success- 
fully met  and  coped  with  all  difficulties.  On  Saturday,  the  nth,  it 
began  to  snow,  and  in  addition  the  wind  rose  until  it  was  blowing  at 
the  rate  of  forty  miles  an  hour.  This  storm  turned  into  a  regular 
blizzaid,  blocking  all  the  roads  in  this  section  of  the  country — both 


steam  and  street  railroad  lines.  From  Monday  morning  until 
three  o'clock  Tuesday  eleven  inches  of  snow  fell,  making  thirty- 
five  inches  of  snow.  The  storm  was  such  as  had  never  been  known 
in  that  section  of  the  country  before.  In  many  places  on  the  lines 
the  drifts  were  twelve  feet  deep,  and  nowhere  less  than  three  feet. 
It  was  a  physical  impossibility  to  keep  the  tracks  clean,  as  no  set  of 
men  could  have  withstood  the  cold,  snow  and  wind. 

During  the  storm  Mr.  Coleman  made  his  plans  for  opening  up 
the  next  day.  Having  secured  nearly  one  thousand  men  they  were 
started  at  both  ends  of  the  lines,  and  in  the  middle,  dividing  in  the 
middle  and  working  towards  each  end.  In  this  way  eleven  miles  of 
double  track — 24  ft.  wide — were  cleared  by  nine  o'clock  Tuesday 
night.  When  the  sweepers  were  run  out  and  the  track  cleared  for 
operation  the  next  morning,  it  was  found  upon  starting  that  the  slot 
was  entirely  filled  from  end  to  end.  This  was  a  problem  that  had 
never  been  anticipated,  and  the  officers  did  not  know  just  what  the 
result  would  be.     However,   operations  were  begun   with  a  dead 
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plow  ill  front,  altachcd  to  the  swcciJcr,  the  leads  from  the  motor 
which  op'-rated  the  brooms  being  carried  back  to  the  plows  of  the 
next  car.  This  train  was  made  up  of  three  motor  cars  and  one 
sweeper. 

fn  many  places  alonK  the  line  the  slot  was  found  to  have  been 
closed  with  solid  ice.  Whenever  this  was  the  case  gasoline  was 
sprinkled  along  the  slot  and  then  it  was  burned  out,  so  as  not  to 
injure  the  plow  in  any  way.  Apparently  the  snow  in  the  slot  had  no 
appreciable  effect  as  the  cars  were  running  the  next  morning.  The 
coitipany  did  not  lose  a  single  motor  during  the  entire  month. 

The  clearing  of  such  a  treinendous  quantity  of  snow  from  the 
tracks,  and  the  operation  of  cars  so  quickly,  was  commented  upon 
by  the  papers  of  the  city  in  a  manner  most  favorable  to  the  com- 
pany, and  it  was,  in  fact,  a  great  achievement. 

Two  of  the  engravings  show  views  in  front  of  the  office  of  the 
Metropolitan  Railroad  Company  on  East  Capitol  street,  between 
14th  and  isth  streets — one  before  and  the  other  after  the  tracks 
were  cleared.  In  the  group  No.  i  is  a  view  taken  at  the  corner  of 
First  and  East  Capitol  streets,  looking  west;  No.  2  shows  a  sweeper 
and  train  of  motor  cars  leaving  the  car  house;  No.  3  is  a  view  on 
East  Capitol  street,  between  rst  and  2d  streets;  No.  4  shows  East 
Capitol  street,  looking  east,  on  February  14,  1899;  No.  S  shows  the 
start  from  the  car  house  at  14th  and  East  Capitol  streets  on  the 
morning  of  February  14  (the  plow  in  front  of  the  sweeper  is  4  ft. 
high) ;  No.  6  is  a  view  of  ist  street  just  north  of  East  Capitol,  look- 
ing north. 

*  «  » 

GUSTAVE  SUCKOW. 


There  is  doubtless  no  one  who  is  better  known  to  the  street  rail- 
way managers  and  purchasing  agents  of  the  country  than  is  Gustave 
Suckow,  the  genial  general  manager  of  the  Vose  Spring  Company, 
of  25  Murray  street.  New  York.  Mr.  Suckow  grew  up  with  this 
company,  commencing  with  it  when  13  years  old,  and  has  been 
with  it  tor  over  22  years.  A  considerable  portion  of  this  time  he 
represented  the  company  on  the  road,  and  has  been  general  man- 
ager for  several  years. 

The  Vose  springs  have  been  on  the  market  for  many  years  and 
are  well  known  among  the  trade  for  their  quality  and  durability; 
the  name  "Vose"  stamps  them 
as  being  the  best.  Mr.  Suckow 
has  received  many  testimonial 
letters  from  customers  which 
show  the  high  repute  which  the 
goods  hold.  Though  the  com- 
pany is  an  old  one,  it  keeps 
abreast  of  the  times  and  does 
not  let  its  products  deteriorate 
from  the  high  standard  set  by 
the  late  Col.  Richard  Vose, 
whose  rule  of  action  was:  Good 
quality  and  good  workmanship 
will  hold  the  trade.  Many  of 
the  ideas  embodied  in  the  Vose 
springs  as  made  at  present  are 
the  result  of  the  experience  of 
Mr.  Suckow. 

Among  the  company's  prod- 
ucts arc  the  rubber  center  yoke  springs  which  claim  the  distinc- 
tion of  being  the  (  nly  ones  that  will  live  in  the  journal  boxes  of 
electric  cars,  the  Vose  patent  rubber  and  iron  core  springs,  the 
Vose  elliptic  springs,  coil  and  elliptic  springs  for  all  the  standard 
electric  trucks,  trolley  springs  and  bush  hdlder  springs,  rubber 
springs,  washers  and  cushions,  rubber  blocks  for  elliptic  springs, 
etc.;  a  complete  list  would  include  any  and  all  kind  of  springs.  Mr. 
Suckow  will  gladly  correspond  with  anyone  who  tinds  his  cars  not 
running  satisfactorily. 


GUST.WE  SUCKOW. 


There  is  a  bill  in  the  Missouri  legislature  providing  for  vestibules 
on  street  cars  during  the  winter  months,  under  a  penalty  of  from 
$5  to  $50  for  each  violation. 


CONSOLIDATION   IN   DENVER. 

The  Denver  City  Tramway  Company  was  incorporated  March  3 
and  efTecIs  the  consolidation  of  the  Denver  City  Railroad,  which 
now  has  5  miles  of  horse  railway,  11  miles  of  electric,  and  30  miles 
of  cable  railway,  and  the  Denver  Consolidated  Tramway  which  has 
i(x)  miles  of  electric  road.  C.  K.  Durliin,  general  superintendent 
of  the  latter  road,  advises  us  that  if  the  permission  of  the  city  au- 
thorities is  obtained  the  new  company  will  spend  half  a  million  dol- 
lars in  improvements  during  the  next  year,  putting  from  500  to  1,000 
men  at  work  at  once.  The  improvements  contemplated  comprise 
a  central  power  station  located  on  the  Platte  river  between  15th  and 
lylh  streets,  the  change  of  the  present  cable  lines  to  electric,  and  the 
rebuilding  of  the  Broadway  line. 

The  capital  of  the  new  company  is  $5,000,000  and  its, officers  arc: 
I'resident,  Rodney  Curtis;  vice-president,  William  N.  Bycrs;  secre- 
tary, W.  G.  Evans;  treasurer,  G.  E.  Ross-Lewin.  All  of  these  held 
similar  positions  with  the  Denver  Consolidated  Tramway  Company. 
No  changes  will  be  made  in  the  other  officers  or  employes  of  either 
of  the  old  companies. 


THE  TWIN   CITY   FENDER. 


As  noted  in  our  February,  1899,  issue  the  Twin  City  Rapid  Tran- 
sit Comp.my,  of  Minneapolis  and  St.  Paul,  by  means  of  safety  gates 
and  fenders  has  been  able  to  greatly  reduce  the  number  of  acci- 
dents involving  personal  injuries.  The  gates  were  fully  shown  in 
that  issue,  and  we  herewith  illustrate  one  type  of  the  fenders,  with 
which  nearly  all  the  company's  cars  are  equipped.  The  drawing 
shows  the  type  first  adopted  and  the  slight  modifications  since  made 
will  be  mentioned  later.  The  frame  is  made  of  extra  heavy  i-in. 
piping  and  fittings  bent  as  shown  in  the  diagram;  staples  of  K-'"- 
round  iron  are  spaced  5  in.,  center  to  center,  and  ^-in.  rope  run 


TWIN  CITY  FENDER. 


through  them  to  make  a  netting.  The  frame  is  hung  from  hooks 
and  held  in  its  normal  position  by  two  struts  of  V^-xn.  extra  heavy 
pipe,  one  at  each  side.  One  end  of  the  strut  is  fastened  to  the 
fender  frame  and  the  other  rests  in  a  cast  iron  pocket  bolted  to  the 
car  sill;  in  each  pocket  is  a  dog  which  when  pulled  out  (by  means 
of  the  mechanism  shown  in  the  cut)  when  the  motorman  presses 
the  tripping  lever  with  his  foot,  permits  the  strut  to  go  to  the  bot- 
tom of  the  pocket  and  the  fender  to  fall  to  the  rail.  Normally  the 
front  edge  of  the  fender  is  carried  6  in.  from  the  rail  on  level  track. 
The  newer  fenders  are  made  2  ft.  10  in.,  instead  of  3  ft.  6  in.,  long, 
and  the  front  corneis  are  bent  to  a  larger  radius  so  that  they  do  not 
project  so  much  as  that  shown.  Wire  is  substituted  for  rope,  and 
run  through  holes  in  the  pike  frame  instead  of  through  staples. 

These  fenders  are  made  by  the  company  in  its  own  shop,  after  its 
own  designs  and  at  small  expense. 


The  Buffalo  &  Niagara  Falls  Electric  Railway  has  subscribed 
$7,500  and  the  Lockport  Electric  Railway  $2,500  to  the  fund  for  the 
Pan-American  Exposition. 


The  Monongahela  Connecting  Railway  Companj'.  of  Pittsburg, 
has  been  authorized  by  the  city  council  to  build  an  overhead  bridge 
on  Second  avenue,  near  Bates  street,  in  order  to  do  away  with  a 
grade  crossing. 
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PERSONAL. 


Charles  S.  Butts  has  accepted  a  position  with  the  Toledo  Traction 
Company. 


It  is  announced  that  Tom  L.  Johnson  is  going  to  London  and  will 
endeavor  to  build  an  electric  line  in  that  city. 


Samuel  Oliver,  ot  Rapid  City,  S.  D.,  has  purchased  the  plant  and 
franchise^  ot  the  .■>turgis   Electric   Light  &  Railway  Company. 


George  B.  Hendricks,  superintendent  of  the  Fort  Worth  (Tex.) 
Street  Radway  Company,  resigned  March  i,  after  eight  years  of 
service. 


Col.  G.  W.  Parker,  has  been  elected  president  of  the  Springfield 
(Mo.)  Traction  Company,  to  succeed  his  son.  C.  M.  Parker,  who 
recently  resigned. 


John  M.  Blatt  resigned  as  superintendent  of  the  Milwaukee.  Ra- 
cine &  Kenosha  E'ectric  Railway  Company  on  March  i,  and  will 
return  to  Cleveland. 


Edwin  Warner  has  been  chosen  secretary  and  treasurer  of  the 
Birmingham  (Ala.)  Railway  &  Electric  Company,  and  has  taken 
charge  of  his  new  work. 


E.  L.  Smionton.  electrician  of  the  Lincoln  (111.)  Electric  Street 
Railway,  who  has  acted  as  superintendent  since  the  appointment  of 
a  receiver,  has  resigned  . 


I.  S.  Tivoli,  who  has  been  general  manager  of  the  tramways  of 
Alexandria,  Egypt,  has  resigned  and  is  now  engaged  in  the  commis- 
sion business  in  that  city. 


Charles  Alderman  has  resigned  as  city  engineer  of  Eau  Claire, 
Wis.,  to  undertake  construction  work  for  a  Boston  syndicate  now 
building  an  electric  railway  in  Ohio. 


John  Kerwin,  superintendent  of  construction  of  the  Brunswick 
Traction  Company,  New  Brunswick,  N.  J.,  has  returned  from  a 
two  months'  visit  to  England  and  Ireland. 


Mr.  Bradley,  formerly  with  the  Hull  (Que.)  Electric  Railway, 
has  been  appointed  superintendent  of  the  Cornwall  (Que.)  Electric 
Street  Railway,  and  assumed  his  duties. 


Ira  A.  McCorniack,  general  superintendent  of  the  Brooklyn 
Heights  Railroad,  while  working  on  one  of  the  sweepers  during 
the  storm  last  month  had  one  leg  badly  frozen. 


H.  G.  Fleming,  for  six  years  general  manager  of  the  Little  Rock 
(Ark.)  Traction  &  Electric  Company,  has  resigned,  and  is  suc- 
ceeded by  Walter  A.  Badger,  formerly  of  Boston. 


P.  J.  Callahan  has  been  promoted  from  chief  dispatcher  of  the 
United  Traction  Company,  Pittsburg,  to  the  superintendency;  he  is 
succeeded  by  John  Lowrie,  formerly  division  dispatcher. 


John  Murphy,  general  manager  of  the  United  Traction  Company, 
of  Pittsburg,  was,  March  i,  appointed  general  manager  of  the  Alle- 
gheny County  Light  Company;  he  will  fill  both  positions. 


T.  G.  Janney,  chief  engineer  of  the  electric  line  between  Chester, 
Pa.,  and  Wilmington,  resigned  March  i,  to  become  superintendent 
of  the  Bed  Rock  Dredging  Company,  Boise  Basin,  Idaho. 


Edwin  W.  Decker,  superintendent  of  the  Portland  (Me.)  &  Yar- 
mouth Electric  Radway  since  June  last,  resigned  on  March  i.  Gen- 
eral Manager  L.  B.  Wheilden  will  act  as  superintendent  also. 


Oscar  R.  Lewis,  assistant  superintendent  of  the  Pawtucket  (R.  I.) 
Street  Railway  Company,  was  married  to  Miss  Alice  M.  Wood, 
daughter  of  George  B.  Wood,  of  Leominster,  Mass.,  on  February 
J-',  1899. 


H.  H.  Archer,  formerly  superintendent  of  the  Wilmington  (Del.) 
City  Railway  Company,  has  accepted  a  position  with  an  English 
syndicate  as  manager  of  an  electric  railway  in  the  Island  of  Trinidad 
in  the  British  West  Indies. 


George  B.  M.  Harvey,  who  figured  in  the  purchase  of  the  Havana 
street  railways,  and  who  is  interested  in  various  other  electric  rail- 
way investments,  has  purchased  the  "North  American  Review." 
This  is  not  Mr.  Harvey's  first  venture  in  journalism,  for  he  was  a 
correspondent,  reporter  and  editor  at  an  early  age,  and  in  1893  be- 
came editor-in-chief  of  the  "New  York  World." 


S.  W.  Jamison,  treasurer  and  general  manager  of  the  Roanoke 
(Va.)  Street  Railway  Company,  has  resigned.  George  C.  Mc- 
Cahan,  secretary,  has  been  appointed  superintendent,  the  office  of 
manager  having  been  abolished. 


John  Clifford  has  been  promoted  to  superintendent  of  the  Wilkes- 
barre  (Pa.)  &  Wyoming  Valley  Traction  Company,  succeeding 
John  C.  Meixwell,  resigned.  Edward  Irvin,  of  Kingston,  succeeds 
Mr.  Cliflford  as  assistant  superintendent. 


W.  D.  Sargent,  president  and  general  manager  of  the  American 
Brake  Shoe  Company,  and  vice-president  and  general  manager  of 
the  Sargent  Company,  was  married  on  February  14  to  Miss  May 
Partridge,  daughter  of  the  well-known  capitalist  of  this  city. 


The  engagement  of  Henry  Nott  Ransom,  of  Albany,  to  Miss 
Alice  Gillet,  daughter  of  Mr.  and  Mrs.  Elmsie  Gillet,  of  New  York 
City,  has  been  announced.  Mr.  Ransom  has  represented  the  Con- 
solidated Car  Heating  Company  for  several  years  past,  and  is  very 
favorably  known  by  his  large  acquaintance. 


C.  C.  Rush,  who  recently  resigned  as  superintendent  of  the  Joliet 
(111.)  Railway  Company  to  accept  a  similar  position  in  Quincy,  111., 
has  been  reappointed  superintendent  at  Joliet,  and  will  manage  the 
two  systems,  making  his  headquarters  at  Joliet.  N.  C.  Draper,  who 
was  temporarily  manager  of  the  Joliet  road,  will  remove  to  Chicago. 


W.  S.  Dimmock,  general  superintendent  of  the  Omaha  &  Council 
BlufTs  Railway  &  Bridge  Company,  when  returning  home  on  Feb- 
ruary 16  was  startled  by  the  whistle  of  a  bullet  close  to  his  head;  no 
report  of  a  firearm  was  heard,  and  the  police  believe  that  a  boy  with 
an  air  gun  did  the  shooting. 


W.  J.  Johnston,  founder  and  for  25  years  publisher  of  the  "Elec- 
trical World,"  celebrated  the  quarter-centennial  issue  by  retiring 
•from  active  electrical  journalism.  Mr.  Johnston  had  built  up  in 
the  "World"  the  foremost  publication  in  its  field,  in  the  world,  and 
should  he  desire  to  rest  now  on  well-earned  laurels  we  wish  him 
long  life  to  enjoy  the  fruits  of  deserved  success. 


Albert  von  HofTman,  inventor  of  the  Falk  cast-welded  joint,  has 
started  on  a  trip  to  Mexico,  where  he  will  visit  all  the  larger  cities 
and  will  probably  extend  the  tour  to  include  the  large  cities  of 
South  America.  In  case  he  finds  the  opening  favorable  he  may 
decide  to  locate  in  the  City  of  Mexico,  and  in  that  event  will  rep- 
resent a  line  of  American  street  railway  supplies.  Mr.  Hoflfman 
speaks  a  number  of  languages  and  is  at  home  in  almost  any  part  of 
the  world. 


E.  K.  Stone,  who  for  several  years  past  has  been  prominently 
known  as  manager  of  the  lines  at  Quincy,  111.,  has  been  greatly  an- 
noyed on  account  of  the  blunder  of  several  publications  which  an- 
nounced his  death,  when  they  should  have  stated  it  to  be  that  of  his 
father.    The  initials  of  Mr.  Stone,  Sr.,  were  the  same,  and  the  elder 
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Slonc  many  years  ago  occupied  llic  posilion  to  which  the  son  suc- 
ceeded. The  Mr.  Stone  who  is  so  well  known  from  his  constant  at- 
tendance at  conventions,  is  we  are  glad  to  state  just  as  active  as 
ever. 


OBITUARY. 


H.  M.  BrinckerliofT,  electrical  engineer  of  the  Metropolitan  West 
Side  Klevated  Railway  Company,  of  Chicago,  has  been  appointeil 
superintendent  of  motive  power  and  way.  He  takes  up  the  work 
which  hitherto  has  been  performed  by  W.  E.  Baker,  who  resigned 
as  general  superintendent,  and  has  gone  to  New  York  to  supervise 
the  electrical  equipment  of  the  Manhattan  Elevated  Railway.  Mr. 
BrinckcrhofF  had  charge  of  the  electrical  construction  work  ol  the 
Metropolitan  Elevated  and  has  been  with  the  company  ever  smee. 
He  is  thoroughly  conversant  with  every  detail  of  the  work,  and  is 
fully  capable  of  managing  the  operating  department  of  this  fine 
property. 

ELECTIONS. 


.■\t  iIk'  annu.il  nioeling  of  the  Beaver  Valley  'rraclinii  Cunipany, 
Beaver  Falls,  Pa.,  held  on  Feb.  6th,  i8g9,  Hartford  P.  Brown  was 
chosen  secretary  and  general  manager,  J.  M.  Buchanan  president, 
M,,.,C»*Sfmpson  vice-president  and  S.  P.  Stone  treasurer.  The 
newly  elected  directors  arc:  Jno.  M.  Buchanan,  R.  S.  Kennedy,  A. 
M.  Jolly,  J.  P.  Stone,  Hartford  P.  Brown,  W.  C.  Simpson  and  T. 
P.  Simpson. 


The  first  meeting  of  the  reorganized  Fox  River  Electric  Rail- 
way Company  was  held  at  Green  Bay,  Wis.,  on  February  19,  and 
olliccrs  elected  as  follows:  President,  H.  S.  Eldred;  vice-president, 
A.  M.  Marphy;  secretary,  B.  L.  Parker;  treasurer,  Mitchell  Joan- 
nes; board  of  directors,  H.  S.  ICldred,  A.  M.  Murphy,  C.  E.  Vro- 
man,  J.  H.  Elmore  and  Mitchell  Joannes.  It  was  decided  to  retain 
the  services  of  C.  F.  Goodrich  as  superintendent  of  the  road  when 
the  company  assumes  full  control. 


The  annual  meetings  of  the  Milwaukee  (Wis.)  Electric  Railway  & 
Light  Company  and  the  Milwaukee  Heat,  Light  &  Traction  Com- 
pany were  held  on  February  20  and  directors  for  the  two  companies 
elected  as  follows:  Of  the  Railway  Company,  Henry  C.  Payne,  Mil- 
waukee, and  C.  W.  Wetmore  and  George  R.  Sheldon,  of  New  York, 
the  other  directors  of  the  company  holding  over;  of  the  Heat. 
Light  &  Traction  Company,  for  one  year,  William  Nelson  Crom- 
well, C.  W.  Wetmore  and  C.  A.  SpofTord,  New  York;  for  two 
years,  Charles  F.  Pfister,  Milwaukee,  and  George  R.  Sheldon  and 
Arnold  Marcus,  New  York;  for  three  years,  Henry  C.  Payne  and 
1'".  G.  BigeUnv,  .Milwaukee,  and  Silas  W.  Burt,  New  York. 


The  Peoria  (111.)  &  Pekin  Traction  Company  has  elected  the  fol- 
lowinij  officers:  President,  T.  J.  Miller;  vice-president,  W.  T.  Trum- 
bull, Salem,  Mass.;  secretary,  L.  E.  Meyers,  Chicago;  treasurer,  P. 

S.  Saltonstall,  Boston. 


The  stockholders  of  the  New  York  &  Philadelphia  Traction  Com- 
pany met  in  Trenton  last  month  and  chose  for  directors:  Gottfried 
Krueger,  Edward  H.  Radel,  Andrew  Radel,  J.  Blair  MacAfee  and 
Henry  Schnellbacker.  Officers  were  elected  as  follows:  President, 
Gottfried  Krueger;  vice-president,  J.  B.  MacAfee;  secretary  and 
treasurer,  E.  II.  Radel.  The  offices  of  the  company  were  removed 
from  Trenton  to   New  Brunswick. 


The  Lexington  (Ky.)  Railway  Company,  a  consolidation  of  for- 
mer Lexington  railway  companies,  at  its  annual  meeting  last  month 
chose  the  following  officers:  President,  C.  J.  Bronston;  vice-presi- 
dent, W.  J.  Loughridge;  secretary,  J.  C.  Rogers;  treasurer,  R.  P. 
StoU;  directors,  the  officers  and  C.  H.  StoU,  J.  T.  Shelby  and  J.  R. 
Allen. 


Th.;  Union  Street  Railway  Companj-,  recently  in  charge  of  Homer 
Loring  and  G.  B.  Morley  as  receivers,  and  the  Inter-Urban  Rail- 
way, of  Saginaw,  Mich.,  have  been  reorganized  and  consolidated, 
the  receivership  of  the  former  company  having  been  closed.  The 
new  company  is  ihe  Saginaw  Valley  Traction  Company,  and  its 
officers  are:  President,  Homer  Loring:  treasurer.  Frank  D.  Ewen; 
secretary,  Charles  S.  Smith;  superintendent,  Lloyd  M.  Richardson; 
chief  engnieer,  Henry  E.  Warren. 


I'Vedcric  Candce  Weir,  president  and     general  manager  of     the 
Weir  l'"rog  Company,  Cincinnati,  died  on  Wednesday,  March  I. 


Joseph  Ebbsmith,  who  has  been  connected  with  the  Birmingham 
Tramways  Company  and  other  tnglish  tramway  enterprises,  died 
last  month  at  Monte,  Grand  Canary,  at  the  age  of  50  years. 


John  H.  Callahan,  secretary  of  the  United  Traction  Company,  of 
Pittsburg,  died  at  his  home  on  February  13,  of  peritonitis.  Mr. 
Callahan  was  secretary  o(  the  Second  Avenue  Company  before  its 

consolidation  with  the  United. 


NEW   PUBLICATIONS. 


The  "Electrical  World"  and  "Electrical  Engineer"  consolidated 
under  the  joint  title  and  are  now  issued  weekly  as  one  publication, 
to  be  known  as  "Electrical  World  and  Electrical  Engineer,"  under 
the  editorship  of  T.  Commerford  .Martin  and  W.  D.  Weaver,  and 
the  business  management  of  James  M.  Wakeman,  until  recently  of 
the  "American  Machinist,"  and  A.  C.  Shaw. 


The  fourth  annual  report  of  the  Boston  Transit  Commission 
dealing  with  the  work  on  the  Boston  Subway  to  August  IS,  1898, 
has  been  published.  Like  the  former  reports  of  this  Commission, 
the  present  one  contains  much  valuable  information  concerning  this 
great  undertaking  and  will  be  read  with  interest  by  the  engineering 
profession.  The  Commission  consists  of  George  G.  Crocker, 
Charles  M.  Dalton,  Thomas  J.  Gargan,  George  F.  Swain  and  Hor- 
ace G.  Allen.  Howard  A.  Carson  is  chief  engineer  and  B.  Leighton 
Beal,  secretary. 


State  Library  Bulletin  No.  10,  of  the  Legislature  Division,  giving 
a  summary  and  index  of  the  legislation  in  the  several  states  during 
1898,  and  as  far  as  possible  complete  to  January,  1899,  has  been  is- 
sued by  the  University  of  the  State  of  New  York.  This  bulletin  di- 
gests and  organizes  the  enormous  annual  output  of  state  legislation 
so  as  to  render  available  with  a  minimum  of  labor  the  most  recent 
experience  of  other  states.  Besides  a  detailed  summary,  it  contains 
a  concise  resume  of  the  most  important  and  distinctive  laws  and 
indicates  the  general  trend  of  legislation  by  reference  to  laws  of 
previous  years  The  bulletin  is  sent  postpaid  for  25  cents  a  copy  or 
?i  a  volume  of  five  numbers.  Checks  or  money  orders  should  be 
made  payable  to  University  of  the  State  of  New  York,  and  orders 
for  the  bulletin  addressed  Treasurer  of  the  University. 


UNIFORM  CAPS. 


Hohenadcl  Brothers,  of  211-213  East  Madison  street,  Chicago, 
are  very  extensive  makers  of  regulation  uniform  caps,  which  have 
been  found  unequaled  in  style,  excellence  of  workmanship,  and 
durability  both  of  color  and  material.  The  firm's  long  experience 
in  this  special  line  has  served  to  make  it  thoroughly  conversant  with 

the  requirements  of  the  trade, 
and  its  product  has  given  sat- 
isfaction wherever  it  has  been 
tried.  Caps  are  made  of  any 
material  that  may  be  desired 
ind  in  every  variety  of  shape, 
and  the  durability  is  guaran- 
teed. 

The  illustration  show^s  a  con- 
ductor's cap  made  over  a  wire 
frame  and  covered  with  black 
or  blue  gros  grain  silk  and  serge  or  any  color  of  cloth  desired; 
embroidered  letters,  monograms,  wreaths,  etc.,  are  added  as  desired, 
Hohenadel  Brothers  will  be  glad  to  quote  prices  and  submit  samples 
to  those  desiring  them. 


The  council  of  Princeton,  111.,  has  held  a  number  of  informal 
meetings  to  consider  the  draft  of  a  franchise  which  it  is  proposed  to 
give  the  Princeton.  Spring  N^alley  &  La  Salle  Railway  Company 
now  being  promoted. 
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CONVENTION   ANNOUNCEMENTS. 


President  Sergeant  and  Secretary  Penington  issued  the  follow- 
ing letter  under  date  of  March  lo: 

The  American  Street  Railway  Association  will  hold  its  eighteenth 
annual  convention  at  Tattersalls,  State  and  i6th  streets,  Chicago, 
III.,  on  Tuesday,  October  17,  1899.  continuing  in  session  four  days. 
The  exhibits  and  displays  of  the  supplymen  are  so  important  a 
part  of  our  convc.itions,  that  the  executive  committee,  in  making 
arrangements  for  the  meeting,  has  been  as  mindful  of  our  wide- 
awake allies  and  as  zealous  in  providing  for  their  convenience  and 
accommodation  as  for  any  other  feature  of  the  gathering. 

We  have  held  an  executive  session  at  Chicago,  and  give  you  in 
this  circular  the  substance  of  the  arrangements  we  have  made  in 
your  interests. 

The  Exposition  will  be  held  in  Tattersalls,  the  largest  exposition 
hall  in  the  city.  We  will  have  an  abundance  of  floor  space  with  all 
the  light,  heat  and  power  required. 

Every  applicant  is  assured  that  he  will  get  all  the  space  desired  as 
our  resources  in  this  direction  are  unlimitsd. 

The  convention  will  be  held  on  the  second  floor  of  the  exhibit 
hall,  all  stairways  leading  up  from  the  inside,  thus  insuring  the  at- 
tention of  all  delegates  and  visitors  to  the  exhibits. 

The  income  from  the  sale  of  space  will  go  to  the  American  Street 
Railway  Association.  The  executive  committee  of  the  Association 
has  fixed  the  price  at  10  cents  per  square  foot,  and  ruled  that  no 
space  of  less  than  100  sq.  ft.  will  be  assigned,  but  applicants  may 
have  as  many  multiples  of  this  quantity  as  they  wish,  all  in  one 
body.  Payment  for  space  should  be  made  to  T.  C.  Penington, 
secretary  and  treasurer  of  the  American  Street  Railway  Associa- 
tion, 2020  State  street,  Chicago,  111.  Application  for  space  should 
be  made  to  Jas.  R.  Chapman,  444  North  Clark  street,  Chicago, 
chairman  committee  on  exhibits.  Please  state  in  your  application 
for  space  the  shape  desired,  number  of  feet  wide  and  long,  and  the 
committee  on  exhibits  will  comply  with  your  request  if  possible. 
Cars,  sweepers  and  plows  will  be  placed  outside  of  the  building  on 
the  street.    . 

It  is  earnestly  requested  that  all  exhibits  shall  be  in  place  and  all 
work  finished  by  Monday  evening,  October  i6th,  which  is  the 
evening  prior  to  the  opening  of  the  convention.  The  local  com- 
mittee has  rented  the  building  from  October  loth  to  24th,  so  you 
can  ship  your  goods  early  and  will  have  ample  time  to  remove 
them.  Watchmen  will  be  in  charge  of  the  building  so  that  exhibits 
will  be  safe. 

All  goods  should  be  marked  to  yourselves,  Tattersalls,  Chicago, 
care  of  H.  W.  Smith,  successor  to  Anderson  Transfer  Company, 
1618  State  street,  sending  him  bill  of  lading  or  advice  that  you 
have  shipped  goods  in  his  care,  giving  particulars  in  regard  to 
shipment  and  it  will  be  delivered  to  your  space  in  the  exhibition 
hall.  Ship  all  goods  early  to  insure  delivery  in  time  and  prepay 
charges.     We  hope  to  have  you  with  us  with  an  extensive  display. 

All  articles  intended  for  the  exhibition  shall  be  delivered  at  the 
building  by  the  agent  or  owner,  and  at  his  expense,  but  the  local 
committee  has  made  arrangements  with  H.  W.  Smith  (successor 
to  Anderson  Transfer  Company)  to  haul  and  deliver  all  shipments 
to  and  from  the  building  at  low  rates  if  directed  in  his  care. 

Articles  will  be  placed  on  your  space  in  the  hall  if  you  mark  the 
number  of  space  on  your  boxes.  The  number  of  your  space  will 
be  mailed  you  in  ample  lime  for  shipment. 

All  electrical  connections  for  power  and  extra  lights  must  be 
made  at  the  expense  of  the  exhibitor. 

We  expect  a  large  exhibit  and  perhaps  it  would  be  in  the  interest 
of  the  exhibitors  to  make  arrangements  to  have  the  building  open 
in  the  evening,  as  it  is  well  lighted,  and  the  electrical  companies 
expect  to  make  a  large  display. 

Space  must  be  applied  for  by  September  i.  Assignments  will  be 
made  as  promptly  as  possible  after  that  date  and  exhibitors  notified 
of  their  location.  Exhibits  of  like  character  will  be  grouped  to- 
gether and  space  will  be  assigned  in  the  order  of  application. 

The  committee  on  exhibits  will  make  contracts  with  carpenters, 
electrical  workers  and  laborers  at  regular  prices,  so  the  exhibitors 
will  not  be  overcharged  for  lumber,  labor,  etc. 

Friday,  the  20th,  has  been  set  apart  by  the  executive  committee 
for  the  examination  of  exhibits.  No  session  of  the  Association 
will  be  held  on  that  day  and  no  entertainments  of  any  kind  will 
be  given  by  the  local  committee,  so  all  delegates  will  have  ample 
time  to  call  upon  you  and  see  what  you  have  to  show  them. 


The  headquarters  of  the  Association  will  be  at  the  Auditorium 
Annex.  All  our  hotels  are  within  a  radius  of  one-half  mile  and 
within  ten  minutes  ride  of  the  hall.  They  include  Auditorium,  Vic- 
toria, Leland,  Great  Northern,  Wellington,  Grand  Pacific,  Tremont 
and  Sherman. 

The  executive  committee  advises  all  who  desire  rooms  to  apply 
at  once,  as  they  will  be  assigned  in  the  order  in  which  applications 
are  received. 

The  executive  committee  found  our  Chicago  friends  so  enthusias- 
tic as  to  the  coming  meeting,  and  so  hospitable  in  their  greeting, 
that  success  is  assured,  the  location  being  central  and  accessible; 
and  the  inquiries  and  information  already  received  being  so  en- 
couraging an  unusually  large  attendance  seems  guaranteed. 

The  annual  dinner  will  be  held  at  the  Auditorium,  Friday,  Octo- 
ber 20th,  at  seven  o'clock  p.  m.  Tickets  will  be  sold  at  the  actual 
cost  to  the  Association. 

The  railroads  will  sell  tickets  on  the  certificate  plan.  Be  sure 
and  leave  your  cer:ificate  with  the  clerk  the  first  day  of  the  conven- 
tion, when  you  register;  it  will  be  signed,  vised  and  ready  for  you 
on  Thursday,  October  19,  1899. 

Please  make  your  arrangements  and  applications  as  above  noted 
as  promptly  as  possible. 


THE  SALT  QUESTION. 


William  Cunimings,  superintendent  of  the  South  Bend  (Ind.) 
Street  Railway  Company,  was  last  month  fined  for  salting  the  tracks 
of  the  company  in  violation  of  a  city  ordinance.  The  case  is  to  be 
appealed,  and  we  shall  perhaps  get  the  views  of  the  higher  court  as 
to  whether  such  ordinances  as  these  are  reasonable. 


The   Memphis    (Tenn.)    Street   Railway   Company   contemplates 
building  a  large  car  barn  at  an  early  date. 


The  city  council  of  Louisville,  Ky.,  has  passed  an  ordinance  or- 
dering the  street  cars  of  that  city  to  be  equipped  with  vestibules. 


Allentown,  Pa.,  has  passed  a  vestibule  ordinance;  the  penalty  for 
failing  to  equip  cars  as  directed  is  a  fine  of  $10  per  day  per  car. 


A  company  is  reported  to  be  securing  consents  to  the  building  of 
an  electric  line  from  Canal  Dover  to  Cadiz,  O.,  to  be  continued 
later  to  Martin's  Ferry,  thus  giving  an  all-electric  route  from  Cleve- 
land to  Wheeling,  W.  Va. 


A  peculiar  accident  occurred  at  Miner's  Mills,  Pa.,  on  February 
7;  an  electric  car  had  stopped  at  a  railroad  crossing  to  wait  on  a 
passing  coal  train,  but  the  rails  were  so  slippery  that  the  car  slid 
down  and  was  struck  by  the  train  and  thrown  to  one  side.  No  one 
was  seriously  injured. 


Dixon  S.  Carter,  of  Mayfield,  Ky.,  is  organizing  a  syndicate  to 
build  an  electric  road  some  90  miles  in  length  and  will  be  pleased  to 
receive  catalogs  of  cars,  motors,  power  house  machinery,  roadbed 
and  line  material,  etc.  The  company  contemplates  doing  a  freight 
as  well  as  a  passenger  business. 


The  proposed  extension  of  the  Cleveland  &  Chagrin  Falls  Electric 
Railroad  from  its  present  terminus  in  Chagrin  Falls  east  to  War- 
ren will  be  built  by  the  Chagrin  Falls  &  Eastern  Railroad.  Work 
will  be  begun  in  time  to  have  cars  in  operation  by  May  i.  The  cost 
of  building,  including  cars,  is  estimated  at  $300,000.  R.  L.  Palmer, 
general  manager. 


Work  has  begun  on  the  foundations  of  the  power  house  of  the 
Northwestern  Elevated  Railroad  Company,  Chicago.  The  site  is  on 
Fullerton  avenue,  just  east  of  Southport  avenue  and  is  about  3,000 
ft.  west  of  the  elevated  structure.  The  building  is  to  be  112  ft.  on 
Fullerton  avenue  by  255  ft.  deep  and  will  be  50  ft.  high.  The 
exterior  is  to  be  of  brick  and  iron;  the  roof  is  to  be  of  concrete. 
The  plans  call  for  a  stack  15  ft.  in  diameter  and  205  ft.  high.  The 
equipment  is  to  comprise  one  i,ooo-h.  p.  and  three  2,oao-h.  p.  direct 
connected  units  and  12  400-h.  p.  boilers.  Coal  will  be  supplied  over 
a  switch  from  the  Evanston  division  of  the  Chicago,  Milwaukee  & 
St.   Paul.     The  cost  including  equipment  is  estimated  at  $400,000. 
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FOREIGN   FACTS. 


Il  ',  proposed  to  i-oii';tnic-l  an  electric  railway  line  between  I'arry 
SmmiicI.  Ont.,  and  1).  ;>i.l    1  Lulior. 


The  tramways  comniitlee  of  Newcastle  recommends  the  adoption 
)f  the  trolley  system  for  the  city  tramways. 


The  lirilish   l-'.Ieclric  Tr.iclion  Company  is. expecting  to  lay  a  sin- 
ule  Ir.icli  electric  railway  from  Ardrossan  to  Saltcoats. 


The   British   IClcctric  Traction  Company  will  soon  construct  an 
electric  tramway  b-Jtween  Kewbnrst  and  St.  Leonards,  Bexhill. 


Both  ill"  town  council  .ind  the  British  Electric  Traction  Company 
have  prepared  plans  for  an  electric  tramway  between  Coatbridge  and 
Airdric. 


The  consolidation  of  all  the  tramways  in  Brussels  seems  likely  and 
if  this  is  accomplished  important  improvements  and  extensions  will 
be  made. 


The  Thomson-Houston  Company  has  secured  the  contract  to 
build  I 'A  miles  of  electric  tramway  between  Kalamata,  Greece,  and 
its  sea  port. 


The  Light  Railways  Commissioners  have  authorized  a  light  rail- 
way in  the  county  if  Sutherland,  England,  between  Forsinard,  Mel- 
vich  aiid  Port  Skcrra. 


The  corporation  of  Riga,  Russia,  in  conjunction  with  the  Ministry 
of  Interior  proposes  to  build  a  system  of  electric  tramways  which 
will  cost  ;  bout  $800,000. 


In  a  Parliamentary  paper  the  statement  is  made  that  there  are  163 
tramvsay  r.ndertakings  in  the  United  Kingdom  representing  a  capi- 
tal outlay  of  $61,200,000. 


The  annual  report  of  the  Halifax,  Nova  Scotia,  Electric  Tramway 
Company  shows  a  gross  income  of  $197,000  and  a  net  profit  of  $54,- 
784,  which  is  a  substantial  increase  over  the  preceding  year. 


A  survey  is  in  progress  between  Southport  and  Morccambe  for  an 
interurban  electric  tramway  from  Knott  End,  Fleetwood,  to  More- 
canibc.    The  route  will  be  within  view  of  the  sea  all  the  way. 


The  horse  tramways  of  Ipswich,  England,  will  soon  be  ecjuipped 
for  electric  traction  cither  by  the  company  now  owning  the  tram- 
ways or  by  the  municipal  authorities.  Ipswich  is  a  city  of  60,000  in- 
habitants. 


The  city  council  of  Aberdeen  has  sent  a  deputation  to  Glasgow 
and  other  cities  to  inspect  the  electric  tramway  systems,  and  it  is 
reported  that  the  committee  is  very  favorably  impressed  with  the 
trolley  system. 


The  tramways  committee  of  Liverpool  has  been  empowered  to 
ask  bids  for  20  motor  cars  to  be  delivered  by  June  i.  The  traffic  is 
increasing  so  rapidly  that  even  more  cars  will  have  to  be  purchased 

in  the  near  future. 


The  electric  tramways  committee  of  Manchester,  England,  has 
unanimously  agreed  that  in  comparison  between  the  relative  merits 
of  the  trolley  and  the  electric  conduit  systems  the  trolley  is  best  suit- 
ed to  the  needs  of  the  city,  and  the  question  is  now  settled. 


The  engineer  of  Huddersfield  has  prepared  plans  for  substituting 
electricity  for  steam  as  a  motive  power  on  two  of  the  municipal 
tramway  lines.  It  is  expected  that  the  work  will  begin  at  once  and 
that  it  is  the  beginning  of  a  change  for  the  whole  system. 


The  corporation  of  Doncaster  has  ordered  the  preliminary  work 
done  in  preparing  plans  for  an  electric  tramway  75^  miles  in  length. 
This  will  afford  rapid  transit  to  the  residences  of  Balby,  Hexthrope, 
Bentley  and  Wheatley  with  the  city.    The  estimated  cost  is  $3SO,ooa 


The  town  council  of  GlasKOW  has  resolved  to  equip  all  the  tram- 
ways in  the  city  with  the  trolley.  John  Young,  general  manager, 
has  submitted  plans  for  this  work  and  bids  are  asked  on  the  c(|uip- 
ment.  The  work  to  be  immediately  undertaken  is  estimated  to  cost 
over  $270,000. 


The  Madras  Trainway  Company  has  made  a  contract  with  the 
British  Electric  Traction  Company  for  the  provision  of  the  neccs 
sary  funds  to  complete  electrical  equipment  of  all  the  lines.  The 
total  number  of  passengers  carried  during  the  past  year  numbered 
3,643,000,  a  substantial  increase  over  last  year. 


The  capital  stock  of  the  Smith's  Falls,  Ridcau  &  Southern  Kail- 
way  Comijany,  amounting  to  $75,000  has  been  subscribed  and  work 
(if  construction  will  soon  begin.  An  electric  railway  is  to  be  built  in 
the  town  of  Smith's  Falls  to  carry  passengers  and  transport  freight 
from  the  various  mills  and  factories  to  the  Canadian  Pacific  Rail- 
way.   A  line  will  also  run  to  the  Ridcau  Lakes. 


After  inspecting  several  electric  tramway  systems  in  Great  Britain 
the  tramways  committee  of  Aberdeen  unanimously  recommends 
that  the  trolley  system  be  adopted  and  that  the  Woodsidc  line  be 
equipped  lor  electric  traction  at  once.  It  is  intended  to  call  for  bids 
for  rails,  bonds,  wire,  power  station  machinery  and  eight  motor  cars 
immediately.    The  estimated  expenditures  are  to  be  $166,000. 


The  Giovi  railroad  tunnel  near  Genoa,  Italy,  is  to  be  equipped  for 
electric  traction,  it  was  only  a  few  months  ago  that  an  accident 
occurred  on  account  of  the  engineer  and  fireman  being  overcome 
by  gases  from  a  preceding  train.  The  new  electric  power  station 
will  be  capable  of  lupplying  current  for  2,500  cars  per  day. 


The  Hamilton,  Chedoke  &  Ancaster  Electric  Street  Railway 
Company  has  applied  for  powers  to  increase  its  capital  stock  from 
$100,000  to  $300,000,  and  to  build  a  line  to  Brantford.  The  following 
are  the  officers:  President,  J.  M.  Clark;  vice-president,  M.  Ryan; 
other  directors,  J.  R.  Lowell,  R.  J.  Brodie,  A.  Patterson;  secretary- 
treasurer,  R.  A.  Bennett. 


A  new  system  of  guard  wires  is  to  be  adopted  for  the  electric 
tramway  lines  in  Leeds,  for  the  grounded  iron  wires  have  been 
found  inadequate  for  the  protection  of  the  telephone  and  telegraph 
wires.  It  is  now  proposed  to  place  a  wood  strip  between  and  above 
the  trolley  wires  at  such  a  height  as  to  prevent  any  falling  wires 
coming  in  contact  with  them. 


In  Buenos  Ayres  the  same  results  have  been  experienced  with 
suburban  electric  railways  as  in  the  United  States.  The  La  Capital 
Tramways  line  extends  10  miles  out  of  the  city  and  this  territory  has 
developed  with  great  rapidity.  Suburban  residences  have  been  built 
along  the  line  as  far  out  as  the  village  of  Flores,  rapid  transit  being 
the  sole  cause  of  this  growth. 


The  Dunedin  City  &  Suburban  Tramway  Company,  of  Dunedin, 
New  Zealand,  has  decided  to  equip  the  tramway  Hnes  for  electric 
traction.  D.  R.  Eunson  is  manager  of  the  company  and  is  also 
general  manager  of  the  Mornington  tramway  which  is  a  cable  road. 
Additional  power  ii  needed  for  the  cable  operation  and  the  com- 
pany contemplates  purchasing  a  vertical  engine. 


In  a  paper  read  before  the  Birmingham  Association  of  Engineers 
it  was  stated  that  the  trolley  lines  of  Leeds  cost  7.1  cents  per  car- 
mile  for  operation  and  this  was  increased  to  17.2  cents  per  car-mile 
when  repairs,  interest  and  depreciation  were  added.  Manager  J. 
Young,  of  the  Glasgow  corporation  tramways,  says  that  the  operat- 
ing e-xpenses  of  the  electric  cars  on  the  Springbum  line  is  13  cents 
per  car-mile  which  is  increased  to  17.24  cents  per  car-mile  by  inter- 
est and  sinking-fund. 


Among  the  tramway  projects  in  the  British  Isles  may  be  men- 
tioned the  following;  It  is  proposed  to  construct  an  electric  line 
from  Cruden  Bay  hotel  to  Cruden  Bay  station  in  Aberdeen.  A 
provisional  order  has  been  granted  to  build  electric  tramways  in 
Barking.    Plans  for  electric  tramways  tor  Bath  are  maturing.    The 


112 


(^t]icdSfeulu4i\^AcW 


proposed  electric  lines  in  Darlington  arc  estimated  to  cost  $750,000. 
A  tramway  line  is  to  be  built  in  Newcastle-under-Lync  from  George 
street  to  London  road.  Rapid  progress  is  being  made  in  the  con- 
struction and  equipment  of  the  electric  tramways  of  St.  Helens. 
Walsall  proposes  to  purchase  and  equip  the  tramway  lines  for  elec- 
tric traction. 


A  FAST  SUBURBAN   CAR. 


The  Paris,  Lyons  &  Mediterranean  Railway  Company  is  about  to 
construct  an  electric  railway  from  Saint-Gervais-les-Bains  to  Cha- 
monix,  at  the  foot  of  Mount  Blanc  for  carrying  both  passengers  and 
freight.  A  third  rail  will  be  used  for  a  conductor  and  a  rack  will  be 
employed  for  the  steep  grades.  The  current  will  be  supplied  from  a 
water  power  station  at  C!iedde  on  the  River  Arvc.  The  line  is  to  be 
meter  gage  and  12' <  miles  long. 


L'.  S.  Consul  Smith,  of  Moscow,  sends  this  information: 
"All  contractors  who  are  desirous  of  bidding  for  the  construction 
of  electric  railroads  in  this  city  should  make  application  to  the  city 
council  not  later  than  April  12.  The  sum  of  750  rubles  ($375)  must 
accompany  each  application.  The  council  will  give  all  parties  pre- 
senting applications  the  terms  and  conditions  of  the  concessions, 
with  all  necessary  drawings  and  statistics  as  to  the  working  of  the 
tramways  in  Moscow  for  the  past  five  years,  profits  of  the  difTerent 
localities,  list  of  lines  existing,  and  approximate  prices  for  making 
out  the  estimates.  For  foreign  bidders,  there  will  be  issued  copies 
of  the  contracts  printed  in  foreign  languages,  which  will  be  sent  on 
demand  to  all  electrical  companies.  Copies  will  be  sold  to  all  appli- 
cants desiring  particulars  of  the  contract  to  be  issued.  The  date  of 
presenting  the  final  tenders  will  be  October  i,  1899." 


TO  PRESERVE  WOOD   POLES. 


The  accompanying  illustration  shows  a  method  of  protecting 
wooden  poles  at  the  surface  of  the  ground  from  decay.  A  terra  cotta 
casing,  24  in.  long  and  from  2  to  3  in,  larger  in  diameter  than  the 
pole,  is  placed  so  that  it  projects  above  the  ground  line  about  2  in. 
In  settmg  new  poles  a  solid  casing  can  be  used,  but  for  poles  already 
planted  a  two-part  casing  is  designed  with  beveled  grooves,  which 


make  a  good  joint.  The  space  between  the  pole  and  casing  is  filled 
in  with  asphalt  or  common  roofing  pitch  and  clean  gravel,  forming 
a  solid  water  and  air  tight  casing  about  the  pole  where  it  needs  pro- 
tection. Gravel  and  pitch  are  the  best  materials  to  use,  for  many 
poles  have  season  cracks  in  them  and  these  will  be  filled  with  the 
hot  pitch,  which  will  prevent  dampness  from  penetrating  the  pole. 
The  designer,  H.  L.  Dubois,  claims  that  the  life  of  poles  so  pro- 
tected will  be  doubled. 

♦  «  » 

A  bill  introduced  In  the  New  Jersey  legislature  provides  that  10 
hours  shall  constitute  a  day's  work  for  street  railway  employes. 


The  Brockton  Street  Railway  Company,  of  Brockton,  Massachu- 
setts, has  recently  purchased  from  the  J.  G.  Brill  Company  a  num- 
ber of  cars  intended  for  very  fast,  heavy  suburban  service.  While 
they  are  not  of  unusual  length,  having  only  25-ft.  bodies,  they  are 
provided  with  two  50-h.  p.  motors,  which  gives  them  a  power  and 
speed  not  conmionly  found  on  cars  of  the  class.  In  many  respects 
tliesc  cars  resemble  those  recently  purchased  from  the  same  builders 
by  the  Mansfield  &.  Eastern  Railway,  yet  the  larger  size  of  the 
motors  make  the  car  much  more  powerful,  enabling  it  if  necessary 
to  haul  a  trailer  and  in  winter  to  cope  with  snow. 

These  cars  are  mounted  on  No.  27  G  trucks  and  weigh  complete 
29,000  lbs.  The  wheels  are  33  in.  in  diameter  and  the  wheel  base  is 
4  ft.  The  long  half-olliptics,  the  spring  links  and  the  journal  springs 
combined,  make  these  cars  ride  very  easily.  The  length  of  the  body 
over  the  end  panels  is  25  ft.  4  in.,  and  over  the  buffers  36  ft.  5  in. 
The  width  is  7  ft.  5  in.  at  the  sills  and  8  ft.  at  the  posts.  The  plat- 
forms are  4  ft.  6  in.  in  length.  The  vestibules,  entirely  enclosing 
the  platform,  have  round  ends  and  folding  doors;  the  lower  portion 
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of  each  vestibule  is  sheathed  in  steel.     The  buffers  are  of  the  Brill 
angle  iron  pattern.     Two  sand  boxes  are  provided. 

From  ihe  underside  of  the  sills  to  the  rails  is  31  in.;  the  platforms 
are  dropped  so  that  the  step  with  a  13-in.  riser  is  i6K>  in.  from  the 
rail.  The  cars  seat  36  persons  and  are  fitted  with  plush  covered, 
spring  upholstered,  walkover  scats.  The  interior  finish  is  quartered 
oak. 

The  cars  are  fitted  with  Littell  track  scrapers  whose  value  has 
been  well  demonstrated  during  the  past  winter.  Cars  are  frequently 
stalled  by  a  light  snow  falling  in  upon  the  rails  after  the  passage  of 
a  plow  or  sweeper,  and  trifling  drifts  sometimes  render  them  unable 
to  move  when  they  have  ample  power  to  remove  the  snow  in  front 
of  them  if  the  wheels  could  only  be  kept  in  contact  with  the  rails. 
This  can  be  accomplished  by  the  use  of  a  scraper  and  the  Littell 
scraper,  owing  to  its  great  strength  and  simplicity  of  mechanism, 
overcomes  the  objections  which  have  ordinarily  been  urged  against 
scrapers.  In  the  early  hours  of  a  snow  storm  its  work  is  nearly 
equal  to  that  of  a  plow  and  it  has  peculiar  advantages  for  clearing  the 
track  possessed  by  no  other  piece  of  apparatus.  It  will  be  seen  from 
the  engraving  that  when  not  in  use  it  is  entirely  out  of  the  way  of 
obstructions  which  might  possibly  injure  it,  but  it  can  be  dropped 
instantaneously  by  the  mere  touch  of  the  toe  against  the  controlling 
lever. 

^  *  » 

Dick,  Kerr  &  Co.  have  received  an  order  for  70  motor  cars  from 
the  corporation  of  Bolton,  which  is  the  largest  order  of  the  kind  so 
far  placed  by  any  municipality  in  Great  Britain.  This  includes  the 
car  bodies,  trucks,  motors,  controllers  and  air  brakes  with  axle- 
driven  compressor. 


In  a  suit  against  the  Market  Street  Railway  Company,  of  San 
Francisco,  the  court  ruled  that  an  owner  of  the  company's  bonds 
and  stock  was  disqualified  as  a  juror. 


The  Big  Consolidated  road,  of  Cleveland,  has  inaugurated  a  new 
schedule  giving  increased  service;  15  new  cars  have  recently  been 
put  on  by  reason  of  the  changes. 
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HALF  FARES. 


Frank   May,  Sr..  is  llic  president  of  the  reurnaMized   l''riilcinia  & 
Diinl<irli  (N.  Y.)  Striil  Kailway  Company. 


Tlie  Indiana  Electric  Railway,  of  Goslien.  Ind..  intends  to  com- 
plete its  line  between  Soiitli  Hend  and  IClkhart  during  the  coming 
stnnmer. 


It  is  :iniioiii)oil  lli.il  llu-  I 'I'uiisylv.-iiiia  S;  Oliio  K.iilway  Company, 
of  Ashtabula,  ()..  will  sndii  iniiiniciux'  work  lutwii-n  I'ainesville 
and  Conneaut. 


It  is  sl.ited  lliat  responsible  jiarties  have  aRrced  to  provide  money 
for  an  electric  railway  :it  Maiikato,  Minn,.  |)riivi(led  $r5,<Kjo  be  sub- 
scribed by  local  men. 


Michael  C.  Galvin.  conductor,  and  Thomas  Hiney,  motonnan, 
wlin  were  in  charge  of  one  of  the  ears  in  the  collision  at  Worcester, 
Mass.,  on  Deceud)er  Ji    last,  have  been  indicted  for  manslaughter. 


Published  statements  that  George  N.  Stone,  of  Cincinnati,  was 
to  become  manager  of  the  Cincinnati  Street  Railway  Company,  Mr. 
Kilgour  retaining  the  presidency,  are  positively  denied  by  Mr. 
Stone. 


The  two  street  railways  and  the  Hercules  Ice  Company,  of  Lex- 
ington. Ky.,  have  been  consolidated  under  the  name  of  the  Lexing- 
ton Railway  Company;  the  capital  stock  of  the  new  company  is 
$800,000. 


It  is  stated  that  the  Whitney-Widener-Elkins  syndicate  has  ac- 
(|uircd  control  of  the  Electric  Storage  Battery  Company,  of  Phila- 
delphia, vvitli  which  the  syndicate  has  recently  made  some  large 
contracts. 


The  Los  Angeles  (Cal.)  Railway  Company  in  February  made 
a  trust  deed  to  the  Lhiion  Trust  Company,  of  San  Francisco,  to  se- 
cure bonds  for  $5,000,000.  The  deed  carried  revenue  stamps  aggre- 
gating $^..500. 


In  a  suit  against  the  Toledo  Traction  Company,  the  plaintilif.  who 
had  been  given  a  transfer  wrongly  punched,  was  awarded  1 1  cents 
damages.  10  cents  being  for  extra  fares  he  was  compelled  to  pay;  he 
had  sued  for  $300. 


The  Bay  Cities  Consolidated  Railway  Company,  of  Bay  City, 
Mich.,  has  ordered  six  new  double  motor  equipments  wdiich  it  is  ex- 
pected will  be  put  in  service  May  i.  Numerous  improvements  will 
be  made  during  the  coming  season. 


The  question  of  street  car  service  is  being  agitated  in  Mankato, 
Minn.,  and  some  local  capitalists  seem  inclined  to  support  the  pro- 
ject. It  is  proposed  to  combine  the  railway  and  electric  li.ght  under- 
takings and  have  one  power  station  for  both. 


On  February  16.  Joseph  R.  JMegrue,  of  New  York  City,  was  ap- 
pointed temporary  receiver  of  the  Niagara  Falls  &  Lcwiston  Rail- 
road Company,  commonly  known  as  the  Gorge  road.  The  applica- 
tion w-as  made  by  a  majority  of  the  stockholders. 


The  Sherbrooke.  Canada.  Street  Railway  Company  has  been  pur- 
chased by  F.  Thompson  &  Co.,  of  that  city.  They  have  acquired 
the  Brompton  falls  water  power  and  will  increase  the  number  of 
cars  now  in  operation  and  build  a  line  to  North   Hatley. 


The  street  railways  of  Cleveland  report  an  increase  of  gross  earn- 
ings for  January  as  compared  with  January.  1898.  The  increase  was 
3.4  per  cent  for  the  Big  Consolidated.  45.3  per  cent  for  the  Lorain  & 
Cleveland,  and  12.5  for  the  Cleveland.  Painesville  &  Eastern. 


The  operation  of  the  Frederick  City  &  Middletown  (Md.)  electric 
line  has  resulted  in  a  marked  increase  in  the  population  of  Middle- 
town.  Many  new  houses  have  been  built,  but  notwithstanding  this 
many  families  desiring  to  locate  there  cannot  secure  houses. 


IJuring  the  cohl  weather  la.st  month  the  Toledo  Traction  Com- 
pany made  arrangements  for  giving  its  conductors  and  molormcn 
warm  lumlies,  with  hot  coffee  served  at  more  frequent  intervals,  a 
piece  of  "paternalism"  which  was  greatly  appreciated  by  the  men. 


The  Winnipeg  Electric  Street  Railway  Company  has  been  notified 
by  the  city  council  to  build  a  line  on  Sherbrooke  street  from  Port- 
age avenue  to  Notre  Dame  avenue  to  be  commenced  by  May  15, 
and  also  the  cars  of  the  company  must  be  equipped  with  fenders. 


February  11,  a  car  on  the  McKccsport,  Wilmcrding  &  Duquesnc 
Railway  jumped  the  track  just  as  it  left  the  viaduct  over  the  Balti- 
more &  Ohio  Railroad,  and  was  wrecked  by  striking  a  neighboring 
building.     Of  over  Oo  passengers  in  the  car  only  one  was  seriously 

injured. 


The  postmasters  of  Moline,  Davenport  and  Rock  Island  have  been 
discussing  a  plan  for  a  trolley  mail  car  service  with  General  Man- 
ager Lardner,  of  the  Tri-City  Railway  Company.  If  the  approval 
of  the  department  can  be  secured  two  mail  cars  will  be  put  in 
service. 


March  13  the  Cook  County  (111.)  Commissioners  granted  the 
Northern  Electric  Railway  Company  a  20-year  franchise  that  will 
carry  the  pmiccted  line  to  Elgin  as  far  as  River  Grove.  Franchises 
will  be  asked  for  other  towns  betw^e>-n  River  Grove  and  Elgin,  but 
the   company   has   not   given   out   what  the  route  will  be. 


The  Wheeling  Railway  Company  took  advantage  of  the  very  cold 
weather  in  February  to  lay  a  power  cable  on  the  bed  of  the  Ohio 
river  from  the  power  station  in  Wheeling,  W.  Va..  to  West  Wheel- 
ing. O.  A  channel  was  cut  in  the  ice  across  the  river  and  the  cable 
lowered  through  '.t.  The  small  station  furnishing  current  to  the 
Ohio  division  can  now  be  abandoned. 


On  the  evening  of  March  9.  a  south-bound  electric  car  with  40 
passengers  on  board,  narrowly  escaped  running  into  the  Chicago 
river,  near  Division  street.  The  draw  in  the  bridge  was  open,  and 
before  the  car  stopped  the  forward  wheels  were  over  the  edge  of  the 
abiunient.  Four  passengers  were  slightly  injured  in  the  panic  that 
followed  the  accident;  the  motorman  jumped  into  the  river. 


.An  interesting  and  unusual  shut-down  is  reported  from  Kokomo, 
Ind.  On  March  11.  an  engineer  formerly  in  the  employ  01  the 
street  railway  entered  .the  power  house  armed  w^ith  a  shotgun  and 
opened  fire  on  the  employes,  one  of  whom  was  wounded.  When 
alone  he  shut  down  the  engines  and  held  possession  for  over  an 
hour,  until  the  sheriflf  and  posse  captured  him:  he  is  insane. 


The  Massena  Electric  Street  Railway  Company  of  Massena.  St. 
Lawrence  county.  N.  Y..  has  been  incorporated:  capital  $100,000. 
Directors.  Thomas  H.  Gillespie.  H.  A.  Johnson.  E.  M.  Slathers, 
Howard  Hasbrouck.  Edward  M.  Nolan.  Thomas  D.  Harris.  Wil- 
lard  A.  Esselstyne.  James  R.  Jones  of  New  York  and  Robert  Swan 
of  Massena. 


The  Manistee  (.Mich.).  Filer  City  &  Eastlake  Railway  Company, 
of  which  G.  A.  Hart  is  president,  is  building  three  miles  of  road  and 
constructing  a  park  on  the  shore  of  Lake  Michigan,  where  a  thea- 
ter and  a  number  of  cottages  will  be  built.  Eight  new  cars  will  be 
purchased,  making  30  in  all.  A  new  engine  room.  70  ft.  by  70  ft., 
has  been  built,  and  a  "50-h.  p.  cross-compound  Corliss  engine  in- 
stalled. When  completed  this  road  will  comprise  14  miles  of  track, 
connecting  all  the  \illages  around  Manistee. 


It  is  reported  that  the  Great  Northern  Railroad  is  seriously  con- 
sidering electric  traction  for  hauling  its  trains  from  Leavenworth, 
Wash.,  to  Skykomish.  Wash.,  a  distance  of  65  miles.  The  company 
is  now  building  a  tunnel  13.228  It.  long,  located  between  these 
points,  in  which  the  problem  of  ventilation  would  be  ditYicult  of 
solution  were  steam  locomotives  used.  If  electricity  is  decided  up- 
on a  65-mile  section  will  be  so  equipped,  power  being  generated  at 
a  waterfall  in  the  Tumwater  canon. 
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March  i,  the  safe  in  the  office  of  the  Jacksonville  (Fla.)  Street 
Railway  Company  was  opened  and  $400  stolen. 


The  Seattle  &  Tacoma  (Wash.)  Electric  Railroad  Company  has 
applied  for  franchises  for  a  line  to  connect  these  cities. 


The  Brooklyn  .■\venue  Railway  Company,  of  Kansas  City,  Mo., 
has  been  granted  franchise  in  streets  connecting  its  loth  avenue  and 
Northwest  branches. 


New  schedules  on  the  Everett  lines  of  Cleveland  have  increased 
the  speed  of  night  cars  to  17  miles  per  hour,  a  change  regarded  with 
great  approval  by  patrons. 


The  Metropolitan  Street  Railway,  of  Kansas  City.  Mo.,  has  been 
authorized  to  build  a  steel  viaduct  and  to  run  its  union  depot  cars 
through  the  elevated  road  tunnel. 


A  suit  has  been  begun  to  prevent  the  officers  and  stockholders  of 
the  City  Railway  Company.  Fort  Worth,  Tex.,  from  selling  or 
otherwise  disposing  of  that  property. 


The  preliminary  survey  for  an  electric  road  from  Cincinnati 
through  Madisonville,  Lovcland.  Foster  and  Kings  Mills  to  Leba- 
non, O..  was  completed  on  February  21. 


The  Brunswick  Traction  Company,  of  New  Brunswick,  N.  J., 
has  ordered  si.\  large  open  cars  for  April  delivery  and  lo  closed 
cars,  for  use  on  the  branch  lines  to  Somcrville  and  Plainficld. 


February  23.  the  first  train  was  run  over  the  extension  of  the  Ber- 
gen County  (X.  J.)  Traction  Company's  line  from  Fort  Lee  to  the 
Hackensack  river.    The  line  was  opened  for  traffic  on  March  i. 


The  Brooklyn  (N.  Y.)  &  Brighton  Beach  Railroad,  now  operated 
under  a  lease  by  the  Kings  County  Elevated,  will  be  sold  March  21, 
and  it  is  stated  that  the  Brooklyn  Rapid  Transit  Company  will  en- 
deavor to  secure  the  property. 


At  a  recent  meeting  held  in  Chicago  the  directors  of  the  Rock 
River  Electric  Railway  Company,  of  Rockford,  111.,  decided  upon 
beginning  the  work  of  construction  as  soon  as  the  weather  permits. 
E.  M.  Hopkins  is  president  of  the  company. 


Bress  reports  state  that  Senor  Castanada,  who  purchased  the  Ha- 
vana Tramways,  and  four  of  the  directors  of  the  company  have  been 
indicted  for  fraud  connected  with  the  transfer  of  the  property;  it  is 
claimed  that  Castanada  was  the  lowest  bidder. 


The  Chicago  city  council  has  granted  a  is-year  franchise  to  the 
Northern  Electric  Railvk'ay  Company,  for  a  line  between  the  27th 
ward  and  the  town  of  Cicero.  This  company  is  controlled  by  Ohio 
parties  and  contemplates  extensions  to  Aurora  and  Elgin. 


At  the  i.nnual  meeting  of  the  Louisville  (Ky.)  Railway  Company, 
held  on  February  15.  President  T.  J.  Minary  submitted  his  report 
showing  gross  receipts  of  $1,297,394.  and  expenses  including  opera- 
tion, taxes,  interest  and  dividend  on  preferred  stock,  of  $1,273,181. 


A  Chicago  attorney  recently  sued  the  Chicago  City  Railway  to 
recover  the  s-cent  fare  paid,  because  he  was  carried  one  block  past 
his  destination;  the  court  held  that  the  evidence  did  not  show  a 
breach  of  contract  on  the  part  of  the  company  and  he  failed  to  re- 
cover. 


Joseph  L.  Lovett,  of  Emilie,  Pa.,  writes  us  that  he  has  secuced  the 
franchise  and  right  of  way  to  build  a  trolley  line  between  Trenton. 
N.  J.,  to  Philadelphia,  Pa.,  a  distance  of  12  miles.  It  is  intended  to 
have  this  road  built  in  the  spring. 


The  property  of  the  People's  Railway  Company.  St.  Louis,  which 
has  been  in  the  hands  of  F.  B.  Brownell,  receiver,  was  sold  on  Feb- 
ruary 19,  to  August  Gehner  for  $500,000.     The  company  has  gj^ 


miles  of  cable  track  and  was  capitalized  at  $1,000,000  and  bonded  for 
$1,000,000. 


A  disagreement  has  arisen  among  the  directors  of  the  Syracuse 
(N.  Y.)  Rapid  Transit  Company  as  to  the  desirability  of  purchasing 
the  stock  of  the  Syracuse  &  East  Side  Street  Railway  Company,  and 
the  minority  of  the  board  secured  a  temporary  injunction  restrain- 
ing the  purchase. 


The  Chicago  Electric  Traction  Company  has  let  contracts  for  the 
line  from  Blue  Island  to  Harvey,  a  distance  of  about  eight  miles. 
Work  will  be  pushed  in  the  spring.  The  company  recently  ac(|uired 
the  two  miles  of  horse  car  road  in  Harvey  and  will  change  this  to 
conform  with  its  other  lines. 


On  February  17,  about  7  o'clock  in  the  evening.  800  ft.  of  live  trol- 
ley wire  was  cut  from  the  overhead  line  of  the  Belleville  (111.)  Elec- 
tric Railway  Company.  The  theft  occurred  in  the  town  of  Win- 
stanley  Park  and  this  is  not  the  first  time  that  the  company  has 
suffered  from  such  depredations  here. 


The  Peoria  (III.)  &  Pekin  Traction  Company  has  ordered  1,200 
tons  of  rails  and  promises  to  have  a  portion  of  its  line  in  operation 
by  July  I.  and  the  whole  completed  by  October.  The  contract  for 
the  bridge  over  the  Illinois  river  has  been  let  to  the  Schultz 
Bridge  &  Iron  Works,  of  Pittsburg;  this  bridge  is  1,004  ft-  long  and 
will  cost  5 125.000. 


We  are  advised  by  W.  H.  Davis,  general  manager  of  the  Quaker- 
town  (Pa.)  Traction  Company,  that  an  extension  of  the  line  will  be 
made  to  Doylestown  via  Perkasie.  Benjamin.  Silverdale,  Blooming 
Glen.  Dublin  and  Fountainsville.  a  distance  of  20  miles.  All  the 
rights  of  way  have  been  secured  and  it  is  hoped  to  have  the  line 
running  to  Perkasie  by  May  i. 


The  passenger  earnings  of  the  Brooklyn  Rapid  Transit  Com- 
pany's system  for  February,  1899.  were  $370,544  as  against  $369,420 
in  February.  1898.  and  $343,853  in  February,  1897.  For  the  eight 
months  ending  February  28.  1899.  the  increase  was  12.8  per  cent  of 
the  same  period  of  the  previous  year,  and  17  per  cent  over  the  eight 
months  ending  February,  1897. 


The  project  of  extending  the  Evansville  (Ind.),  Suburban  &  New- 
burgh  Railroad  to  Rockport,  Ind.,  is  now  being  agitated.  The  plan 
has  been  considered  several  times  in  the  last  few  years,  but  the  pro- 
posal of  an  Ohio  company  to  build  an  electric  line  through  this  ter- 
ritory has  again  aroused  the  Evansville,  Suburban  &  Newburgh 
Company  to  action;  this  is  a  dummy  road. 


The  Southwest  Missouri  Electric  Railway  Company  has  put  in 
service  two  cars  which  maintain  a  fast  schedule  between  Carthage 
and  Joplin,  a  distance  of  over  18  miles.  The  time  to  make  the  trip 
has  been  shortened  by  these  two  cars  from  one  hour  and  a  half  to 
55  minutes.  There  are  four  stops,  at  Carthage,  Carterville,  Webb 
City  and  Joplin,  besides  four  railroad  crossings  where  the  cars  have 
to  stop  and  be  flagged  before  proceeding.  The  first  through  car 
leaves  Carthage  at  8  a.  m.  and  each  hour  and  a  half  thereafter  until 
II  p.  m.  These  cars  are  equipped  with  two  50-h.  p.  motors  and  are 
capable  of  running  40  miles  an  hour.  It  is  stated  that  this  fast  ser- 
vice is  drawing  heavily  upon  the  patronage  of  the  competing  steam 
road. 


W.  F.  Sadler,  Jr.,  informs  us  that  the  Trenton,  Lawrenceville  & 
Princeton  Railroad  Company  has  been  incorporated  at  Trenton,  N. 
J.,  capitalized  at  $200,000,  with  the  following  directors:  James  L. 
Branson,  president,  and  Henry  C.  Parry,  vice-president,  of  Lang- 
horne.  Pa.;  W.  F.  Sadler,  Jr.,  A.  Crozer  Reeves  and  Wallace  Buck- 
man,  of  Trenton,  N.  J.,  and  Ed.  C.  Williamson,  of  Morrisville,  Pa. 
The  company  purposes  to  build  an  electric  line,  10  miles  in  length, 
work  to  commence  as  soon  as  the  weather  permits.  Bids  are  want- 
ed for  all  construction  work  as  well  as  for  equipment.  The  profile 
for  grading  can  be  seen  at  the  company's  oflices,  25  and  26  Forst- 
Richey  building,  Trenton,  and  specifications  for  work  will  be  mailed 
upon  application.  Address  all  c^^'rnunications  to  Wm.  C.  Parry, 
general  manager,  Langhorne,  Pa. 
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BLIZZARD   IN   EASTERN   PENNSYLVANIA. 


Tlif  two  vifws  lieif  sliuwn  were  taketi  on  tile  ICastoii,  Palmer  & 
Bethlehem  Street  Railway,  at  Bulztown,  Pa.  This  section  of  coun- 
try has  little  or  no  snow  (UirinK  an  average  winter,  but  this  winter 
has  been  an  exceptionally  long  and  hard  one,  and  on  two  occasions 
has  been  visited  by  blizzards.  The  electric  railways  have  not  been 
suitably  ei|ni|>r)cd  for  fighting  such  snow  storms  and  have  had  much 
to  contend  with  during  the  past  three  months,  but  by  constant  dili- 
gence and  bard  worU  the  lines  have  been  kept  open  for  traOic  with 
few  and  brief  interruptions.  These  conditions  have  been  particularly 
hard  on  interurban  lines  passing  through  open  country.  The  pict- 
ures prove  that  Suiierinteiident  Clias.  II.  Cox,  of  the  Easton, 
Palmer  &  Bethlehem  Street  Railway  Company,  succeeded  in  operat- 
ing his  cars  even  with  the  snow  drifts  piled  as  high  as  the  car  roofs. 


were  $7..586;  interest,  $30,000;  dividends,  $24,000.  The  amount  ex- 
pended for  real  estate  and  improvements  was  $24,921.  This  road 
has  S.6  miles  of  track. 

The  gross  receipts  of  the  Washington  &  Great  Falls  Electric  Rail- 
way Company  for  the  year  were  $47,764.  Operating  expenses  were 
$22,713;  expended  lor  conslructirin  and  e(|uipmcnt,  $8,972;  for  right 
of  way  and  real  estate,  $576.  The  excess  of  earnings  over  expendi- 
tures is  $8,695,  which  is  a  better  showing  than  made  by  any  of  the 
other  suburban  roads  of  Washington.  This  road  is  7  miles  long 
and  carried  998,854  passengers. 

The  City  &  Suburban  Railway  Company  (a  consolidation  of  the 
I-^ckington  &  Soldiers'  Home  Railway  Company  and  the  Maryland 
&  Washington  Railway  Company)  has  31  miles  of  track,  and  the 
earnings  of  the  property  for  the  year  were  $82,551,  and  the  total 
deficit,  $58,621.     The  Anacostia  &   Potomac   River   Railway  Com- 


SCENliS  AT    I!UT/.T(1WN.   PA. 


STREET    RAILWAYS    OF  WASHINGTON    CITY. 


From  the  annual  reports  of  the  street  railways  operaling  in  the 
District  of  Columbia  we  extract  the  following  data  as  to  their 
operation  during  i8g8: 

The  gross  passenger  earnings  of  the  Capital  Traction  Company 
were  $932,170,  and  the  total  gross  earnings  $933,177.  Operating 
expenses  were  $537,991  and  dividends,  interest  and  taxes,  $411,107; 
the  surplus  for  the  year  was  $44,079.  During  the  early  part  of  the 
year,  tliat  is.  until  a  few  weeks  after  the  opening  of  the  underground 
system,  the  receipts  of  this  company  were  small,  and  the  fact  that 
so  good  a  showing  has  been  made  is  cause  for  congratulation.  The 
expense  of  installing  the  electrical  underground  system  was  larger 
than  was  estimated  by  the  company,  owing  to  the  final  decision  to 
put  the  system  on  the  Seventh  street  line.  The  total  cost  of  the 
improvement  was  $1,296,291.78.  Bonds  for  $1,000,000  were  author- 
ized. The  insurance  on  the  burned  out  power-house  was  $250,000. 
It  was,  therefore,  necessary  to  apply  $37,000  of  the  receipts  of  the 
road  to  the  construction  account.  The  bonds  have  not  been 
actually  issued;  they  bear  5  per  cent  on  their  face  and  have  been 
given  as  collateral  on  which  loans  have  been  placed  at  about  4 
per  cent. 

The  Metropolitan  Railroad  Company's  receipts  from  passengers 
were  $822,439.  and  the  total  gross  earnings  $836,819.  The  operating 
expenses,  including  improvements,  were  S471.358;  taxes  were, 
$38,566;  interest  on  bonded  debt,  $143,691;  dividends.  $74,920. 
Deducting  the  amount  spent  in  improvements.  $46,776;  the  operat- 
ing expenses  were  51  per  cent  of  the  gross  receipts.  The  number 
of  passengers  carried  was  18.995,264, 

The  Columbia  Railway  Company  is  controlled  by  the  same  stock- 
holders wMio  control  the  Metropolitan.  Its  passenger  receipts  were 
$170,021;  and  the  gross  earnings,  $171,397.  Operating  expenses 
were  $76,180,  which  is  44.4  per  cent  of  the  gross  receipts.    Taxes 


pany  earned  $32,743;  it  barely  paid  operating  expenses.  The 
Georgetown  &  Tenallcytown  Railway  Company  earned  $24,225; 
the  total  deficit  was  $3,966.  The  Brightwood  Railwaj-  Company 
earned  $55,935;  its  operating  expenses  were  $47,565.  The  Capital 
Railway  earned  $18,609;  the  total  deficit  was  $23,895.  These  roads 
are  now  controlled  by  a  syndicate,  whose  principal  members  are 
O.  T.  Crosby.  F.  C.  Stevens  and  C.  A.  Lieb.  The  Senate  commit- 
tee on  the  District  of  Columbia  has  favorably  reported  a  bill  per- 
mitting the  consolidation  of  these  syndicate  roads  and  also  the 
Washington.  Woodside  &  Forest  Glen  Railway  &  Power  Company, 
under  the  name  of  the  Washington  City  Railway  Company. 


February  4  the  directors  of  the  Anacostia  &  Potomac  River  Rail- 
way Company  voted  to  increase  its  capital  stock  from  Sioo.ooo  to 
$2,000,000.  This  sum  is  to  be  devoted  to  installing  the  electric 
conduit  system  and  acquiring  the  other  syndicate  properties. 


The  Capital  Traction  Company  has  made  application  for  permis- 
sion to  reconstruct  its  U  street  line  (the  Chevy  Chase  line)  and 
install  the  conduit  system  as  used  on  the  company's  main  line. 


The  District  commissioners  and  the  committees  of  congress  are 
considering  the  advisability  of  requiring  all  street  railway  com- 
panies in  the  District  to  equip  their  cars  with  air  brakes. 

♦  »  » 

BUFFALO.   HAMBURG  &  AURORA  RAILWAY. 


Work  on  the  new  interurban  connecting  the  above  named  cities 
has  already  commenced  and  will  be  pushed  to  completion  as  rap- 
idly as  possible.  The  line  will  serxe  a  large  population  and  has  fine 
prospects.  U.  L.  Upson  is  secretary  and  general  manager.  Con- 
struction will  be  done  by  the  Continental  Construction  Company,  of 
Boston. 
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ECHOES  FBOA\  THE  TRADE 
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The   Star   Brass   Works,   Kalamazoo,   Mich.,   report  the   best   of 
prospects  for  the  coming  season. 


It  is  stated  that  the  new  Indianapolis  street  railway  will  order  loO 
new  cars  as  soon  is  the  contract  with  the  citv  is  closed. 


The  Central  Traction  Company,  of  Sioux  City,  la.,  has  arranged 
for  a  $30,000  bond  issue,  the  proceeds  of  which  will  go  for  buying 
new  equipment  and  improvements. 


The  contract  for  constructing  the  elevated  structure  of  the  Bos- 
ton Elevated  Railway  Company  along  Washington  street  and  Main 
street,  in  Charlestown,  hss  been  awarded  the  Pencoyd  Iron  Works. 
The  requirements  state  that  the  work  must  be  completed  by  Octo- 
ber I  of  this  year. 


The  Chase  Construction  Company  has  removed  its  offices  from 
II 13  to  suite  1321  rnd  132J  Majestic  l)uilding.  Detroit.  This  change 
was  due  to  the  expanding  business  of  the  company  in  contracting 
for  the  building  and  equipping  of  electric  railways  and  power  sta- 
tions of  all  kinds. 


Harold  P.  Brown  is  about  to  introduce  a  new  tie  plate  plastic 
rail  bond  especially  for  rebonding  rails  already  in  service  and  for 
steam  roads  adopting  electric  traction.  The  conductivity  of  this 
bond  will  equal  that  of  the  rail;  it  will  last  as  long  as  the  rail,  and 
lengthens  the  life  of  the  rail. 


The  Van  Dorn  &  Dutton  Company,  of  Cleveland,  has  just  re- 
ceived an  order  for  22  trucks  of  the  latest  "99  B"  type  from  the 
Cleveland  Electric  Railway  Company.  Business  has  never  been  so 
good  with  the  company  as  it  is  at  present  and  every  department  of 
the  works  is  running  up  to  its  capacity. 


The  Miller-Knoblock  Company,  of  South  Bend.  Ind..  reports  that 
it  is  receiving  so  many  orders  from  all  parts  of  the  country  that  it 
must  soon  enlarge  its  plant  or  begin  to  decline  orders.  A.  W.  Mor- 
rell,  general  mana;»er  of  the  company,  states  that  he  had  a  large 
stock  of  copper  bought  when  lower  prices  prevailed,  and  feels  quite 
pleased  because  of  this  fact. 


The  Monarch  Stove  &  Manufacturing  Company,  of  Mansfield. 
O.,  suffered  from  a  disastrous  fire  at  its  works  on  the  night  of  Feb- 
ruary g.  The  company  immediately  set  about  repairing  the  damage 
and  we  are  gratified  to  be  able  to  announce  that  its  capacity  will 
soon  be  larger  than  ever.  The  Monarch  track  cleaner,  one  of  the 
company's  specialties,  is  in  great  demand. 


A  new  catalog  has  been  published  by  the  C.  W.  Hunt  Company, 
of  New  York,  illustrating  types  of  hoisting  engines  and  coal 
handling  machinery  made  by  the  company.  An  account  is  given  of 
the  "noiseless  conveyor,"  which  is  especially  applicable  for  mov- 
ing coal  and  ashes  in  large  stations  located  in  the  cities.  The  mo- 
tive power  may  be  either  steam  or  electricity. 


After  a  careful  investigation  of  the  relative  merits  of  the  different 
sand  boxes  on  the  market,  the  Third  Avenue  Railroad  Company, 
of  New  York,  awarded  the  contract  of  equipping  160  new  cars  to 
E.  F.  DeWitt  &  Co.,  of  Lansingburg,  N.  Y.  Of  this  number  100 
will  be  fitted  with  four  boxes  and  60  cars,  each  of  which  are  built  up 
from  two  of  the  cars  now  in  operation,  will  be  equipped  with  two 
boxes. 


The  abnormal  increase  in  the  market  price  of  all  metals,  including 
all  iron  products,  has  compelled  the  Cahall  Sales  Department,  of 
Pittsburg,  to  announce  that  there  would  be  a  20  per  cent  increase  in 
the  price  of  boilers  made  by  the  company,  this  change  taking  place 
on  March  i.     Most  of  the  iron  works  have  orders  booked  so  far 


ahead  that  it  is  difficult  for  the  boiler  makers  to  secure  raw  material 
even  at  the  greatly  augmented  cost. 


The  branch  factory  of  the  Standard  Paint  Company  in  Hamburg, 
Germany,  has  been  kept  busy  with  foreign  orders  since  it  was 
opened  la.n  year.  This  factory  makes  insulating  tape,  armature  and 
field  coil  varnish,  rubberoid,  roof  paints,  building  sheathing  and  in- 
sulating papers.  The  P.  &  B.  insulating  tape  and  compounds  has 
been  in  equal  demand  in  this  country,  so  that  the  company's  busi- 
ness in  1898  was  far  in  excess  of  that  of  any  preceding  year. 


The  Western  Electric  Coinpany,  of  Chicago  and  New  York,  has 
just  issued  its  illustrated  catalog  and  price  list  of  fan  motors  for 
1899.  Illustrations  and  complete  descriptions  of  desk,  bracket,  ceil- 
ing and  column  mountings  are  given.  The  company  makes  both 
direct  and  alternating  current  motors;  the  greatest  care  has  been 
exercised  in  their  design,  and  they  represent  the  highest  stage  of 
the  art.  both  mechanically  and  electrically.  The  company  has  agen- 
cies in  London.  .Antwerp  and  Paris. 


The  E.  P.  Allis  Company,  Milwaukee,  has  several  notable  railway 
contracts  in  hand:  the  South  Side  Elevated,  Chicago,  two  2,400-h.  p. 
engines;  the  Metropolitan  West  Side  Elevated,  Chicago,  two  2,400- 
h.  p.;  the  Northwestern  Elevated,  Chicago,  entire  engine  contract; 
the  Toledo  Traction  Company,  one  vertical  1,500-h.  p.;  Consoli- 
dated, Grand  Rapids,  one  i.200-h.  p.,  and  the  Cleveland  Electric 
Railway,  one  3..soo-h.  p.  vertical.  All  the  horizontal  engines  are 
cross  compound  condensing  types.  The  five  orders  aggregate  15,- 
800  horse  power. 


The  Ajax  Metal  Company,  of  Philadelphia,  advises  us  that  it 
has  placed  on  the  market  a  metal  that  may  be  used  in  place  of  "Im- 
ported Tin"  and  sold  at  a  inuch  lower  price.  The  new  metal  is 
known  to  the  trade  as  "U.  S.  Tin,"  and  its  use,  instead  of  imported 
tin  in  composition  metals,  results  in  sounder  castings,  more  homo- 
geneous in  structure,  richer  in  color,  of  greater  tensile  strength,  and 
a  better  wearing  metal  in  every  way.  U.  S.  tin  can  be  used  in  the 
same  proportions  as  the  imported  tin.  The  Ajax  Metal  Company 
will  send  to  responsible  parties  small  lots  of  U.  S.  tin  on  approval, 
and  if  satisfactory  will  make  contracts  covering  a  given  time  for 
their  wants.  This  company  over  18  years  ago  began  marketing  its 
"Ajax  Ti.i,"  the  sales  of  which  metal  have  since  reached  millions  of 
pounds  per  annum;  its  success  with  this  metal  led  to  its  placing  the 
new  U.  S.  tin  on  the  market.     Correspondence  is  solicited. 


The  Western  Electrical  Supply  Company,  of  St.  Louis.  Mo.,  has 
recently  sent  out  to  all  parties  having  a  copy  of  its  Street  Railway 
Catalog,  No.  16.  several  insert  pages  calling  attention  to  the  many 
new  lines  which  have  been  added  to  this  department,  or  rather  for 
which  it  has  taken  the  general  southwestern  agency.  This  com- 
pany represents  many  of  the  most  prominent  manufacturers  in  the 
country  on  a  general  line  of  street  railway  specialties,  and  Is  pre- 
pared to  furnish  factory  prices  on  any  article  that  is  used  in  the 
construction  and  maintenance  of  a  street  railway,  and  it  reports 
many  large  sales  in  this  line  since  the  season  has  opened,  and  antic- 
ipates a  general  increase  not  only  in  the  railway,  but  throughout  all 
the  several  departments  the  coming  season.  Parties  anticipating 
the  installation  of  an  electric  railway  or  making  any  improvements 
on  their  present  system,  will  find  it  to  their  interest  to  communicate 
with  the  W'estern  Electrical  Supply  Company  on  this  subject. 


We  give  herewith  two  out  of  a  number  of  very  flattering  let- 
ters recently  sent  to  the  J.  G.  Brill  Coinpany,  by  whose  courtesy  we 
have  received  copies,  and  they  will  doubtless  interest  our  readers. 
J.  W.  McFarland,  superintendent  of  the  Chattanooga  (Tenn.)  Elec- 
tric Railway  Company,  writes:  "Relative  to  your  famous  2i  E 
truck  for  four  wheels,  beg  to  say  that  we  have  been  operating  10  of 
them  all  summer,  and  they  have  given  the  best  of  satisfaction.    We 
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CHARLES  J.  MAYER. 


A,  H,  ENGLUND. 


V^  10  SOUTH  TENTH  STREET,  ^ 

RHILMDELRHIA,     R/\. 


Electric  Railway  Material    and    Supplies  of  Every  Description. 


We  are  exclusive  Territorial  Representatives  of  the  following  leading  Manufacturers  of  Railway  Materials: 

The  International  Reg-ister  Co..  Chicaffo.  III. 

Sinjflc  and  Double  Fare  RvififttcrH. 

Partridge  Carbon  Co.,  Sandusky,  O. 

Sclf-Lubricalinij  Mulor  and  Generator  CartM>nK. 

\V.  T.  C.  Macallen  Co.,  Boston,  Mass. 

Standard  Overhead  Inhulation. 
Bradford  Belting  Co..  Cincinnati.  (). 

"Monarch"  InNulatini;  Paint. 

Sterlinjf  Varnish  Co.,  Pittsburg,  Pa. 

Sterling  Extra  Insulatin|r  Varni!,h. 

Special  Agents:  Amkkican  Electrical  Wokks,  Providence,  R.  I. 


K.  I).  Niittall  Co..  Allegheny,  Pa. 

(ionrs,  Pitiioiis,  Hearings,  Trolleys,  Etc. 

\'aM  \Vaf,Mmer  &  \Villiam.s  Hardware  Co.,  Cleveland,  (). 

Drop  Forped  Copper  Commutator  Seifineiils. 
J.  M.  Atkinson  &  Co.,  Chicago,  111. 

flexible  Horse  Shoe  Rail  Bonds. 
Aiiiorican  Electric  Heating  Corporation,  Boston,  Mass. 

Electric  Car  Heaters  of  Every  Desi^rn. 

.Xiiuruan  K.iil  Joint  &  Manfg.  Co.,  Cleveland,   O. 

"Boltless"  American  Rail  Joints. 


Wb  Carrij  a  Large  Stock  Constantly  on  Hand, 


Se-nd    for-  Catalogue-s. 


have  iTilcrcd  lo  more.  I  consider  llicni  llie  smootliest  riding  trucks 
and  best  truck  on  the  market." 

A  letter  from  J.  H.  Wilson,  manager  of  the  Mobile  (Ala.) 
Light  &  Railway  Company,  emphasizes  most  strongly  the  advan- 
tages of  the  metal  seat  end  panels.  The  cars  which  he  mentions  as 
having  gone  to  pieces  after  three  years'  use  were  built  by  a  com- 
pany which  boasts  of  the  best  workmanship  and  prides  itself  on 
turning  out  the  best  wood  work  that  can  be  done.  It  was  unfor- 
tunately handicapped  by  the  necessity  of  using  wood  instead  of 
metal  panels  at  the  posts,  with  the  result  as  told  below:  "What 
would  be  the  cost  ot  the  32  malleable  seat  end  panels?  We  have  only 

the  two  cars  that  need  them,  having  two  of  the  Company's 

cars  that  have  absolutely  got  in  worse  condition  alter  using  three 
seasons  than  some  second-hand  horse  cars,  of  your  make,  which 
we  bought  four  years  ago  from  West  End  Company,  are  in,  al- 
though the  West  End  Company  had  used  them  for  10  or  12  years. 
We  use  them  as  motor  cars." 


The  Cciitral  Electric  Company,  01  ChicasM,  find?  its  present  office 
rooms  inadequate.  ;  nd  is  about  to  make  extensive  changes  in  order 
to  accommodate  its  increased  office  force.  It  states  that,  regardless 
of  whether  March  comes  in  as  a  lion  and  goes  out  as  a  lamb,  or  the 
reverse,  if  its  spring  trade  is  any  indication  of  later  conditions,  the 
season  of  1899  will  be  a  record  breaker. 


A.  O.  Schoonmaker  .of  158  William  street.  Xew  York,  the  im- 
porter of  mica  and  the  maker  of  stamped  mica  segments  and  wash- 
ers, has  appointed  the  Electric  Railway  &  Manufacturing  Supply 
Company,  of  548  Mission  street,  San  Francisco,  to  represent  him  in 
the  Pacific  states.  Mr.  Schoonmaker  furnishes  mica  in  any  form 
desired  and  segments  and  washers  built  up  and  gaged  to  any  thick- 


The  Garton-Damels  Electric  Company,  of  Keokuk,  la.,  has  just 
appointed  Mayer  &  Englund.  No.  lo  South  loth  street,  Philadel- 
phia, its  representatives  in  the  middle  states  territory  for  its  line  of 
railway  lightning  arresters. 


The  American  Electrical  Works  always  takes  advantage  of  a  hol- 
iday to  send  to  the  trade  some  attractive  souvenir.  Februarj-  22  of 
this  year  a  steel  engraving  of  the  mansion  house  at  Mount  Vernon, 
the  home  of  Washington,  was  chosen  as  most  appropriate.  It  was 
accompanied  by  a  circular  giving  the  principal  data  concerning  this 
historic  building.  Mr.  Phillips  is  to  be  congratulated  on  the  ex- 
cellent choice  he  makes  of  souvenirs. 


The  Allen  &  Morrison  Brake  Shoe  &  Manufacturing  Company 
have  just  moved  into  much  larger  and  convenient  otiices  in  the 
Fisher  building,  Chicago:  the  change  became  necessary  by  reason 
of  rapidly  increasing  business.  The  new  suite  is  number  604.  The 
officers  of  the  company  are:  F.  R.  Spear,  president;  A.  J.  Allen, 
vice-president,  and  F.  D.  Freeman,  secretary  and  treasurer. 


Babcock  &  Wilcox.  Limited,  of  London,  have  organized  the 
Deutsche  Babcock  &  Wilcox  Dampskesselwerke  Gesellschaft.  in 
Berlin,  with  a  capitil  of  $500,000.  to  establish  works  in  Germany  for 
the  manuiacture  of  Babcock  &  Wilcox  boilers.  A  large  portion  of 
the  capital  will  be  employed  in  the  expenditure  for  modem  tools 
and  machinery  for  the  undertaking.  Babcock  &  Wilcox.  London, 
are  large  shareholders  in  the  German  company. 


The  "99  Famous  "  waste  oil  refiner  and  purifier,  which  is  the  latest 
improved  type  of  this  apparatus  built  by  the  Famous  Filter  Com- 
pany, of  St,  Louis,  is  in  use  in  the  U.  S.  navy.  Among  other  users 
are  the  Imperial  Electric  Light.  Heat  &  Power  Company,  the 
Hamilton-Brown  Shoe  Company,  the  Regina  Mills,  the  Wellman 
D\vyer  Tobacco  Company,  the  P.  B.  Mathiason  Manufacturing 
Company,  all  of  St.  Louis,  and  the  Bells  Asbestos  Company,  of 
Johannesburg,  South  Africa. 


The  Crouse-Hinds  Electric  Company,  of  Syracuse,  has  sent  to 
the  trade  a  handsome  folder  entitled  "Official  Endorsements."  It 
contains  over  two  dozen  fac-simile  letters  from  superintendents  and 
general  managers  of  street  railway  companies  in  all  parts  of  the 
country  testifying  to  the  excellence  of  the  Syracuse  headlight.  These 
letters  arc  exact  duplicates  of  the  originals  even  to  the  color  of  the 
paper,  and  they  form  a  most  impressive  testimonial. 
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L.  C.  Wcir  has  b';en  elected  president  and  general  manager  of  the 
Weir  Frog  Company  to  succeed  Frederick  Candee  Weir,  deceased. 
The  company  intends  to  increase  its  facilities  for  manufacturing  and 
to  continue  its  improvements  as  heretofore. 


Eugen'i  Munsell  &  Co..  of  New  York  and  Chicago,  report  a  very 
gratifying  demand  for  their  India  and  amber  "Mica,"  of  which  they 
make  a  specialty  for  electrical  insulation.  Some  very  large  orders 
have  been  received  .it  both  their  Chicago  and  New  York  addresses. 


The  American  Impulse  Wheel  Company,  of  New  York,  reports 
some  very  large  electrical  transmission  work  in  hand  and  most  val- 
uable results  from  all  its  installations.  The  company  is  getting  a 
large  home  and  export  trade,  and  the  prospects  for  the  coming  sea- 
son are  most  excellent. 

The  property  of  the  Detroit  Motor  Works  was  sold  under  fore- 
closure proceedings  on  February  27,  to  the  Union  Trust  Company 
for  $49,500.  The  Detroit  Motor  Works  were  organized  in  1892  by 
William  C.  Maybury.  Ellwood  T.  Hance,  F.  A.  Blades  W.  H.  Ellis, 
T.  B.  Rayl,  Chas.  W.  Casgrain  and  executors  of  the  will  of  J.  HufT 
Jones 


The  Ajax  Metal  Company,  of  Philadelphia,  announces  that  it  will 
send  on  approval  any  number  of  trolley  wheels,  up  to  100,  and  meet 
competitors"  figures  on  the  first  lot.  This  drastic  measure  is  taken 
in  order  to  prove  to  managers  that  the  company  means  business  and 
can  aflord  to  place  sample  wheels  at  a  loss,  because  a  trial  show 
that  they  are  better  than  others;  when  a  trial  is  made  the  business 
of  that  road  is  secured. 


Meyscnburg  &  Badt,  Monadnock  block,  Chicago,  have  just  pub- 
lished a  very  complete  catalog  illustrating  and  describing  the  stand- 
ard Weston  electrical  instruments.  Mcysenburg  &  Badt  are  western 
agents  for  the  Weston  Electrical  Instrument  Company,  and  in  addi- 
tion represent  Harold  P.  Brown,  A.  L.  Ide  &  Sons,  the  Helios  Elec- 
tric Company,  Hugo  Reisinger,  the  K.  &  W.  Company,  the  West- 
ern Electric  Company  and  the  Ward-Leonard  Electric  Company. 


The  W.  R.  Garton  Company,  of  Chicago,  has  been  appointed 
central  western  agents  for  the  Electric  Equipment  Company  and 
also  west.^rn  agents  of  C.  S.  Knov.-les,  of  Boston.  The  company  is 
the  selling  agent  in  this  territory  of  the  Partridge  Carbon  Company, 
Billings  &  Spencer  Company,  the  Carton-Daniels  Electric  Com- 
pany, the  Miller-K.ioblock  Company  and  many  others.  A  com- 
plete stock  of  railwiy  supplies,  including  tape,  insulated  wire,  trolley 
wheels,  bushings,  incandescent  lamps  and  insulating  material,  is 
carried  subject  to  hurry  orders.  "Armalac"  and  "enamelac."  insu- 
lating compounds  made  by  the  Massachusetts  Chemical  Company, 
are  held  in  stock. 


Electrical  engineers  who  are  not  already  familiar  with  the  value 
of  "Micanite'  as  an  insulator- for  commutator  segments  and  rings, 
will  do  well  to  write  the  Mica  Insulator  Company,  of  New  York  and 
Chicago,  regarding  the  same.  It  makes  a  specialty  of  furnishing 
segments  for  any  style  or  type  of  machine,  and  has  manufactured 
some  segments  recently  as  large  as  ^o'A  in.  by  4  in.  The  company's 
sheet  insulation  manual  and  data  book,  giving  break-down  tests  of 
its  insulations  and  samples  of  goods,  will  prove  very  useful  to  build- 
ers of  electrical  machinery.  .A  large  stock  of  "Micanite"  plates, 
cloth,  tubes,  paper,  and  "Empire"  and  "M,  I.  C,  Compound"  insula- 
tions is  carried  at  New  York  and  Chicago,  also  at  the  sales  agencies 
in  Cincinnati,  St.  Louis.  San  Francisco  and  Cleveland.  The  com- 
pany reports  a  heavy  business  here  and  in  Europe. 


A.  N.  Tally,  Jr.,  M.  D.,  writing  in  the  "United  States  Health  Re- 
ports," says,  in  part: 

'Alillions  of  bacilli  are  found  on  one  coin  or  piece  of  money  or 
paper  bill,  though  it  may  be  in  almost  constant  use  and  circulation. 
How  much  more  have  the  bacilli  which  breed  in  the  out-of-the-way 
nooks  and  corners  and  crevices  of  our  household  furniture  a  chance 
to  multiply  and  attach  themselves  by  myriads  to  the  clothing  or 
body  of  those  coming  in  contact  with  them! 

"To  prevent  this  in  as  great  a  degree  as  possible  'Pantasote.'  the 
famous  furniture  covering,  has  been  devised  and  put  on  the  market, 


a  water-proof,  grease-proof  and  stain-proof  product,  durable,  inex- 
pensive, and  elegant,  'Pantasote'  is  a  thoroughly  meritorious 
article. 

"From  numerous  inquiries  received  regarding  'Pantasote,'  manu- 
factured and  for  sale  by  the  Pantasote  Company,  of  No.  29  Broad- 
way, New  York  City,  we  have  had  the  matter  referred  to  our  ex- 
perts for  their  investigation,  and  their  complete  reports  are  now 
filed,  unanimously  approved  by  our  medical  stal?.  L'pon  mature 
consideration  of  these  reports  as  approved,  we  cordially  extend  to 
'Pantasote,'  the  unqualified  editorial  and  official  indorsement  of 
■The  United  States  Health  Reports.'  " 


The  Taylor  Electric  Truck  Company,  Troy,  N.  Y.,  is  mailing  a 
very  attractive  and  handsomely  illustrated  catalog  of  the  various 
single  and  double  trucks  manufactured  by  that  concern.  Details 
are  given  in  a  way  that  not  only  interests  the  reader  but  fully  ex- 
plains the  points  of  merit  in  the  Taylor  truck. 


McGill  &  Pomeroy,  317  Dearborn  street,  Chicago,  the  only  ex- 
clusively street  railway  supply  house  in  the  west,  have  added  to  the 
•  lines  of  goods  heretofore  carried  by  taking  the  western  agency  for 
the  Forest  City  Electric  Company  and  also  the  agency  for  J.  M. 
Atkinson  &  Co.  McGill  &  Pomeroy  report  a  continually  increasing 
business,  and  we  extend  our  congratulations  upon  their  success. 


The  Western  Electric  Company  carries  the  only  stock  of  interior 
conduits  in  Chicago.  As  is  well  known  the  standard  rubber-cov- 
ered wires  can  be  placed  in  these  conduits  without  violating  the 
Underwriters'  rules. 


The  United  States  circuit  court  has  authorized  John  C.  McNulta, 
receiver  of  the  National  Bank  of  Illinois  and  of  the  Calumet  Elec- 
tric Street  Railway  Company,  of  Chicago,  to  dispose  of  the  Calumet 
property,  which  is  the  principal  asset  of  the  bank,  at  his  discretion. 


George  E.  Pratt,  Philadelphia  representative  of  the  Forsyth 
Brothers  Company,  of  Chicago,  and  Elmer  P.  Morris,  of  New 
York,  reports  that  last  month  was  a  good  one  and  that  during  the 
first  half  of  March  he  received  orders  for  over  1,000  journal  bear- 
ings and  13  miles  of  trolley  and  leed  wire,  besides  car  trimmings, 
trolley  wheels,  brake  shoes,  and  smaller  supplies.  He  has  recently 
taken  an  order  for  300  open  car  curtains  with  the  new  Forsyth 
adjustable  fixture.     The  prospects  are  all  for  a  large  business. 


GRAPHITE  FOR  CONTROLLERS. 


C.  D.  Shcpard.  superintendent  of  the  Palmer  &  Monson  Street 
Railway  Company,  of  Palmer,  Mass.,  discusses  the  subject  of  con- 
troller lubrication  as  follows: 

A  lubricant  of  some  sort  must  be  used  on  the  cylinders  of  con- 
trollers on  all  electric  cars.  Every  electrician  having  charge  of  elec- 
tric cars  knows  or  has  experienced  the  trouble  pertaining  to  the  use 
of  any  kind  of  grease  or  oil,  by  reason  of  dust  sticking  to  the  cylin- 
der contacts,  thereby  cutting  the  cylinder  and  making  poor  contact, 
which  causes  the  controllers  to  arc,  thus  destroying  the  life  of  the 
cylinder  and  fingers,  also  making  it  necessary  to  look  over  the  con- 
trollers at  least  once  a  week  and  sometimes  oftener.  By  the  use  of 
Dixon's  No.  635  graphite  this  trouble  can  be  remedied.  Pure 
graphite  being  of  high  conductivity,  and  at  the  same  time  the  best 
solid  lubricant  known,  it  has  been  demonstrated  by  practical  experi- 
ence that  it  is  the  only  lubricant  which  dust  will  not  stick  to,  and 
which  will  not  interfere  as  a  lubricant  with  making  a  sure  contact 
between  cylinder  and  fingers,  giving  a  smooth  surface  on  cylinder, 
allowing  controller  to  be  turned  easily  and  smoothly,  requiring  at- 
tention only  once  a  month. 

To  use  this  lubricant,  clean  the  contact  surface  of  the  cylinder 
thoroughly  with  waste  which  has  been  dampened  with  a  little  kero- 
sene oil,  to  remove  all  dust  and  dirt;  then  apply  the  graphite  by 
rubbing  smoothly  and  evenly  over  the  surface  of  cylinder  contacts, 
it  not  being  necessary  to  apply  any  graphite  on  the  fingers.  All 
rough  spots  on  fingers  caused  by  arcing  should  be  removed  by  file 
or  sandpaper;  all  cuts  or  scratches  which  have  been  made  by  grit 
will  become  filled  by  the  graphite,  thus  giving  a  smooth  and  even 
contact  between  cylinder  and  fingers. 
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CORRESPONDENCE. 

Wo  cordi.illv  invite  correspondence  on  all  subjects  of  Interest  to  those 
encased  in  any  branch  of  street  rail«.a.v  work,  and  will  irrat.-fuUy  appreciate 
any  marlced  copies  of  papers  or  news  items  our  street  railway  friends  may  send 
US,  pertaining  either  to  companies  or  officers. 


DOES  THE  MANAGER  WANT  ANYTHING? 
If  vou  contemplate  the  ourchaseot  any  supplies  or  material,  wc  can  save 
you  much  time  and  trouble.  !)rop  a  line  to  The  Kkview,  stating  what  you  are 
in  the  market  for,  and  you  will  promptly  receive  bids  and  estim.ates  from  all  the 
best  dealers  in  that  line.  We  make  no  charge  for  publishini;  such  notices  m  our 
Biiuctin  of  Advance  News,  which  is  sent  to  all  manufacturers. 


This  paper  is  a  member  of  the  Chicago  Trade  Press  Association. 
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The  superintendent  of  a  Massachusetts  road  which  was  obUged  to 
vestibule  its  cars,  requires  motormen  to  keep  the  front  window 
down,  in  order  that  there  may  be  no  danger  of  accidents  resuhing 
from  snow  or  moisture  dimming  the  glass.  The  motormen  have 
conchidcd  they  preferred  to  run  without  any  vestibules. 


Now  that  Marconi  has  demonstrated  his  ability  to  telegraph  some 
32  miles  without  wires,  it  remains  for  some  still  more  ambitious  dis- 
coverer to  find  a  way  of  transmitting  a  railway  current  in  the  same 
manner.  This,  with  the  cars  which  substitutes  ball  bearing  for 
wheels,  and  a  millenium  conscience  for  the  passenger  who  beats  his 
way,  would  make  the  operation  of  street  railways  one  continual 
round  of  pleasure. 


The  daily  papers  h,ave  been  printing  sensational  accounts  of  the 
sudden  death  of  a  conductor  on  a  Ctninecticut  road  just  as  he  was  in 
the  act  of  ringing  up  a  fare,  and  attempt  to  draw  the  conclusion  that 
the  man  rang  up  the  fare  by  accident  and  the  shock  was  too  much 
for  him.  There  was  a  time  years  ;igo  when  the  manager  might  have 
suffered  a  stroke  of  something  at  the  sight  of  one  of  his  men  regis- 
tering a  fare,  but  in  the  present  case  we  are  prepared  to  accept  the 
report  of  the  doctor  that  the  man  died  from  natural  causes. 


The  press  dispatches  chronicle  the  attempt  in  Zurich,  on  .*\pril 
2d,  to  operate  a  street  car  with  liquid  air,  and  add  that  if  successful 
the  new  power  will  be  adopted  in  general  service  on  the  city  lines. 
Liquid  air  is  certainly  capable  of  the  most  wonderful  accomplish- 
ments in  the  laboratory,  and  to  what  extent  it  may  be  utilized  for 
the  practical  every  day  purposes  of  power  has  not  yet  been  demon- 
strated.   It  may  not  be  an  evidence  of  wisdom  in  these  days  to  pro- 


nounce in  advance  upon  almost  any  theory  however  seemingly  im- 
possible; at  the  same  time  we  are  old  fashioned  enough  to  believe 
that  liquid  air  will  have  considerable  history  to  its  account  before  it 
freezes  out  the  trolley. 


The  municipal  campaign  in  Chicago  which  resulted  in  the  re- 
election of  Mr.  Harrison  as  mayor  was  conducted  largely  on  street 
railway  lines.  The  worst  charge  that  the  mayor  could  bring  against 
his  Republican  opponent,  Mr.  Carter,  was  that  Mr.  Ycrkcs  advo- 
cated his  candidacy  rather  than  Mr.  Harrison's.  Mr.  Carter  in  re- 
turn paraded  his  "street  railway  record,"  showing  how  many  times 
he  had  voted  against  franchises  in  the  council.  Mr.  Altgeld  ac- 
cused both  the  Democratic  and  Republican  candidates  of  favoring 
20-year  extensions  of  existing  franchises  and  therefore  robbing  the 
present  generation  oi  Chicago  of  its  natural  rights,  first  among 
which  he  apparently  placed  the  municipal  ownership  of  street  rail- 
ways. In  any  eveni,  the  street  railway  interests  of  Chicago  were  to 
be  made  to  sulTer  as  much  as  possible,  and  the  election  went  that 
way. 


Rails  are  getting  scarcer  every  day  and  the  mills  will  not  now 
take  orders  for  delivery  short  of  three  or  four  months,  at  any  price. 
With  standard  sections  of  Trail  at  $25  to  $27  per  ton,  and  the  other 
advances  in  construction  materials  of  all  kinds,  the  situation  is  not 
an  encouraging  one  for  proposed  new  lines.  In  fact  we  are  already 
beginning  to  hear  of  several  companies  which  had  fully  expected  to 
build  this  spring,  but  which  have  decided  to  go  over  until  next  year. 
These  were  established  roads,  with  plenty  of  money,  but  did  not 
feel  the  extensions  were  sufficiently  important  to  warrant  building 


Last  month  714  men  employed  by  the  Citizens'  Street  Railroad 
Co.,  of  Indianapolis,  presented  a  petition  to  the  city  authorities 
asking  that  petitions  advocating  3-cent  fares  be  ignored,  pointing 
out  that  they,  the  company's  employes,  would  be  the  greatest  suf- 
ferers from  any  unreasonable  action  which  reduces  the  receipts  of 
the  company.  The  fact  thus  stated  by  the  Indianapolis  men  is 
destined,  we  believe,  to  result  in  the  organization  of  employes'  asso- 
ciations, which  by  concerted  action  will  be  able  to  impress  upon 
municipal  legislators  that  the  3-cent  fare  propaganda  is  unpopular 
among  a  considerable  class  of  men  who  have  votes.  And  certainly 
each  of  these  men  has  one  or  two  friends  who  also  have  votes. 


During  the  month  past  the  last  cable  car  was  withdrawn  from 
service  in  Baltimore,  and  now  all  the  lines  in  the  city  are  worked 
by  the  trolley  system.  While  the  cable  system  was  the  most  eco- 
nomical of  operation  at  the  time  it  was  constructed,  the  trolley  has 
steadily  forced  its  way  until  the  day  came  when  the  company  was 
obliged  to  abandon  its  expensive  plants,  and  build  others.  It  does 
not  seem  possible  that  as  radical  changes  as  the  trolley  wrought 
can  ever  occur  again;  yet,  who  can  guarantee  they  will  not? 


Fitts  is  the  appropriate  name  of  a  Chicago  woman  who  is  heading 
a  sell  appointed  delegation  of  other  strong-minded  females  who  are 
to  do  great  things.  Three  years  ago  she  started  out  to  have  the 
city  of  Milwaukee  buy  the  street  railway  lines  of  that  city,  but  her 
efforts  being  unappreciated  she  enlarged  her  scope  by  moving  to 
Chicago.  She  is  now  industriously  engaged  in  circulating  cards 
bearing  an  appeal  to  the  men  to  'stand  up  in  street  cars  and  give 
the  women  seats;"  because  "You  can  vote  for  municipal  ownership 
and  stop  this  thing— they  cannot."  We  believe  Mrs.  Fitts  would 
find  a  great  work  among  the  Filipinos. 


The  recent  high  price  of  copper  has  made  that  metal  particularly 
desirable,  and  the  depredations  of  the  copper  thieves  in  all  parts  of 
the  country  have  been  unusually  annoying  during  the  past  two 
months.  While  the  country  lines  have  generally  suffered  the  most, 
city  lines  have  not  entirely  escaped.  From  all  parts  of  the  country 
come  reports  of  losses  from  trolley  wires  and  rail  bonds  being 
taken.  On  one  interurban  line  we  inspected  recently  there  was 
scarcely  a  bond  left  in  an  entire  mile  of  track  over  which  we  walked. 
The  line  was  far  removed  from  any  dwellings,  and  it  was  an  easy 
matter  for  the  two  thieves  to  pass  along  the  track  after  the  last  car 
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was  off  the  line,  and  while  one  ripped  the  bonds  off  with  tools,  the 
other  propelled  the  wheelbarrow.  With  copper  at  upwards  of  i6 
cents  a  pound,  a  night's  haul  of  five  or  six  hundred  pounds  is  worth 
something.  With  the  difficulty  of  protecting  the  miles  of  interurban 
lines  by  night  watchmen,  it  may  be  necessary  for  the  various  state 
associations  to  secure  suitable  legislation  which  shall  impose  un- 
usually severe  penalties  for  depredations  of  this  kind,  which  cost  a 
great  deal  more  than  is  represented  by  the  market  value  of  raw 
copper.  Then  it  would  pay  to  make  a  determined  effort  to  catch 
and  convict  a  few  offenders  in  each  state,  which  ought  to  have  a 
discouraging  effect  upon  the  others. 


When  a  number  of  bills  providing  for  the  vestibuling  of  street 
cars  were  introduced  in  the  New  York  Assembly  and  referred  to 
the  Committee  on  Railroads,  the  Albany  Railway  submitted  an 
elaborate  argument  against  their  passage,  which  will  be  found  given 
in  full  on  another  page.     The  line  of  reasoning  is  briefly  as  follows: 

The  law  requires  the  company  to  exercise  great  care  in  choosing 
competent  car  operators,  and  that  the  employes  shall  exercise  the 
utmost  vigilance  in  the  performance  of  their  duties.  To  be  vigilant 
they  must  use  their  eyes  and  cars,  and  often  by  a  warning  cry  may 
apprise  pedestrians  of  danger.  A  vestibule  restricts  the  range  of 
vision  and  prevents  the  car  operator  from  hearing  and  from  giving 
vocal  warnings,  and  is  therefore  dangerous. 

The  experience  of  electric  railways  has  been  that  in  cold  weather 
the  glass  portion  of  a  vestibule  cannot  be  kept  free  from  fog,  and 
that  at  night  the  motorman  cannot  see  unless  the  front  windows  of 
the  car  proper  are  covered  by  a  curtain.  The  conductor  who  oc- 
cupies the  rear  platform  is  similarly  handicapped  by  a  vestibule. 
Also,  by  partially  concealing  the  movements  of  both  motorman  and 
conductor  the  vestibules  render  more  difhcult  the  task  of  the  com- 
panies' inspectors  to  detect  careless  and  reckless  employes. 

The  reason  given  by  the  advocates  of  the  bills  in  question  is  sym- 
pathy for  the  car  operators,  and  this  sympathy  for  a  small  class 
overlooks  the  whole  general  public  which  may  be  endangered  by 
the  effort  to  protect  car  operators  from  wind  and  storm.  Further, 
the  sympathy  in  question  is  misplaced,  as  during  the  thirty-six  years 
that  the  Albany  Railway  has  operated  street  cars  there  is  no  record 
that  any  employe  contracted  any  disease  while  operating  either 
horse  or  electric  cars  that  caused  or  hastened  his  death. 

Some  extracts  from  a  report  by  the  Committee  on  Railroads  to 
the  Board  of  Aldermen  of  New  York  City  unfavorable  to  a  fender 
ordinance  are  also  given  in  connection  with  the  protest  of  the 
Albany  Railway. 


The  announcement  of  the  death  of  Mr.  Menard  K.  Bowen,  presi- 
dent of  the  Chicago  City  Railway,  was  as  great  a  surprise  to  his 
friends  throughout  the  country  as  it  was  to  the  people  of  Chicago. 
An  exceedingly  severe  and  unyielding  attack  of  appendicitis  baffled 
the  skill  of  the  best  surgeons  in  the  city,  the  illness  lasting  only  48 
hours.  His  success  had  been  phenomenally  rapid,  having  risen  by 
steady  promotions  until  he  was  the  youngest  president  in  the  coun- 
try in  charge  of  interests  as  extensive,  and  in  his  sudden  death  a 
future  of  unusual  promise  has  been  cut  short.  Chicago  and  the  en- 
tire street  railway  fraternity  have  suffered  a  great  loss. 


Detroit  is  nearer  to  municipal  ownership  than  any  city  in  this 
country  has  ever  been,  and  if  the  plans  of  Governor  Pingree  con- 
tinue to  meet  with  success  and  with  the  same  rapidity  of  action,  De- 
troit will  be  in  possession  of  the  local  lines  of  transportation  before 
the  next  issue  of  this  publication.  As  may  be  surmised,  a  stuay  of 
the  situation  reveals  a  clearly  defined  political  move,  which  more 
than  bears  out  our  prediction  that  municipal  ownership  in  this 
country  cannot  be  divorced  from  politics.  That  important  matters 
have  been  pushed  to  final  action  with  less  deliberation  than  is  gen- 
erally given  some  little  cross  roads  project,  need  occasion  no  sur- 
prise. At  present  Mr.  Pingree  controls  the  commission,  of  which 
he  is  the  chief  member.  Some  of  the  solid  business  men  and  insti- 
tutions of  the  city  deplore  this  railroading  of  the  plan  through 
without  consulting  the  citizens,  but  that  does  not  appear  to  count 
for  much,  and  it  is  doubtful  if  their  attempt  to  gain  time  in  court 
will  be  of  much  avail. 

Our  special  correspondent  in  Detroit  reports  the  status  of  affairs 
elsewhere  in  this  issue,  and  the  full  text  of  the  McLeod  bill  will  also 
be  found. 


The  various  plans  which  have  been  suggested  during  the  past  10 
years  for  a  solution  of  the  rapid  transit  problem  in  New  York  City, 
have  covered  the  entire  range  and  included  a  large  number  of  im- 
practicable schemes.  Those  which  were  based  upon  the  construc- 
tion, or  the  construction  and  operation  by  the  municipality  have 
failed  to  command  the  confidence  of  the  people,  who  hesitated  to 
commit  so  large  an  undertaking  to  the  chances  which  attend  politi- 
cal manipulation.  For  the  first  time  a  thoroughly  responsible  and 
business  proposition  is  offered.  It  is  that  of  the  Metropolitan 
Street  Railway  Co.,  which  proposes  to  construct  a  tunnel  at  its  own 
expense  and  operate  it  in  connection  with  its  surface  system.  As 
every  street  railway  man  knows,  if  undertaken  by  Mr.  Vrecland  the 
enterprise  will  be  carried  out  to  prompt  and  satisfactory  comple- 
tion, and  in  a  manner  creditable  to  both  parties.  The  work  is  ex- 
pected to  require  three  years,  and  it  seems  probable  that  the  propo- 
sition will  be  accepted. 

The  annuimccment  made  April  3d  that  the  Manhattan  Elevated 
and  the  Third  Avenue  (surface)  systems  had  effected  a  traffic  agree- 
ment will  scarcely  have  any  distracting  effect  on  the  underground 
plans.  The  arrangement  which  is  intended  to  force  the  long  haul 
riders  on  to  the  elevated  and  make  the  locals  use  the  surface  line 
amounts  to  little  more  than  a  shifting  of  the  present  passengers, 
and  as  both  lines  are  carrying  to  practically  full  capacity,  will  not 
increase  facilities  to  any  great  extent.  Nor  will  it  be  easy  to  drive 
the  short  distance  passengers  off  the  route  they  have  taken  for 
years. 


It  is  now  the  fashion  to  talk  of  the  enormously  valuable  privilege 
which  is  granted  when  a  street  railway  is  given  a  license  to  operate 
in  the  streets  of  a  city,  and  to  demand  that  the  company  be  made  to 
pay  for  this  benefit.  Whenever  application  is  made  for  a  street  rail- 
way franchise  in  a  city  of  such  size  that  a  passenger  traffic  of  some 
magnitude  is  assured,  the  demands  as  to  what  the  company  shall 
pay  the  city  in  the  way  of  special  taxes,  or  a  division  of  profits  be- 
come exorbitant  beyond  all  reason. 

It  is  urgL-d  that  the  company  ought  to  pay  the  city  a  large  per- 
centage of  its  gross  receipts  and  to  pave,  clean,  and  light  the  streets 
or  considerable  portions  of  them  in  return  for  the  privilege  of  using 
the  streets. 

These  demands  are  based  first  on  the  assumption  that  as  the  city 
owns  the  streets  it  should  receive  a  rental  for  the  use  of  them.  This 
proposition  appears  quite  reasonable  to  many  who  would  stand 
aghast  at  a  plan  on  the  part  of  the  city  to  erect  a  toll  gate  at  every 
street  crossing.  In  principle  the  two  schemes  are  identical  and 
result  in  taxing  the  traveling  public  for  the  benefit  of  the  whole 
public.  The  effect  of  a  toll  gate  is  apparent  to  every  one,  and  con- 
sequently there  are  no  projects  for  thus  increasing  the  city's  rev- 
enue; but  when  the  same  tax  on  traveling  is  filtered  through  a  street 
railway  it  emerges  in  a  disguise  that  succeeds  in  blinding  many  to 
the  fact  that  it  is  a  tax  levied  on  the  men  who  ride  for  the  benefit 
of  those  who  do  not. 

When  the  compensation  demanded  is  formulated  as  an  arrange- 
ment by  which  a  street  railway  company  shall  pave,  clean,  or  fight 
the  streets  it  is  again  a  tax  on  the  traveling  public  for  the  general 
good,  but  the  advocacy  of  this  proposition  involves  an  admission 
that  the  city  is  not  fulfilling  its  duties  in  his  regard,  in  a  satisfactory 
manner.  We  do  not  doubt  but  that  were  the  care  of  the  streets 
confided  to  a  private  corporation  the  work  would  be  better  done, 
but  municipal  government  must  be  indeed  a  monumental  failure  if 
rank  injustice  must  be  done  and  men  who  are  too  poor  to  ride 
except  on  street  cars,  be  taxed  to  maintain  the  streets  in  fit  condi- 
tion for  the  carriages  of  their  better-to-do  neighbors,  because  the 
street  railway  company  can  do  the  work  in  a  more  satisfactory 
manner  than  does  the  city. 

When  the  streets  are  paved  it  is  not  the  city  nor  the  general  public 
which  foots  the  bill,  but  the  owners  of  property  fronting  upon  the 
street.  If  any  one  is  to  be  paid  why  not  these  property  owners, 
instead  of  the  city? 


Some  new  interurban  cars  have  been  put  in  service  on  the  inter- 
urban line  between  Anderson  and  Elwood,  Ind. 


The  Big  Consolidated,  of  Cleveland,  has  recently  ordered  50  new 
open  cars  so  that  it  will  not  need  to  operate  any  closed  cars  during 
the  summer  season. 
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Oni'  cjf  Ihr  iiiiist  cxaspiTatiiiK  ihillRS  wilii  vvliicti  llir  iii.in.iKiT  lias 
lo  conlciul  is  I  111-  aUiliulc  of  llic  daily  press.  We  arc  anxious  to 
make  parlicular  i  xcf|)lii)ii  in  wliat  follows,  for  such  fair  minded 
editors  of  d.iily  papers  as  endeavor  to  be  impartial,  and  while 
censuriuK  the  company  or  its  nianaRcr,  if  cause  is  really  H'ven, 
on  the  other  hand  are  equally  ready  to  extend  a  word  of  com- 
mendation when  the  manager  or  company  is  entitled  to  il.  We  are 
satisfied,  however,  from  a  careful  watch  of  events  for  many  years, 
that  of  late  where  the  Kl^id  hand  is  extended  once,  there  arc  twenty 
times  where  censure  is  passed  unjustly. 

*  *         * 

VVlun  llif  b.mks  make  niuisually  large  clearings,  or  break  all  pre- 
vious records  in  the  amount  of  deposits,  the  papers  immediately  go 
into  a  state  of  expansion  and  hold  it  up  in  biK  type  as  an  evidence 
of  the  growing  prosperity  and  importance  of  their  city.  When  an 
opposite  state  of  afTairs  exist  they  say  nothing.  When  the  list  of 
building  permits  for  the  week  fills  a  quarter  of  a  coliniin  it  is 
deemed  necessary  to  shout  the  glad  tidings  in  three  or  four  columns 
of  details  giving  minute  particulars  of  each  structure  and  rejoicing 
in  the  solid  growth  of  the  best  town  in  the  state.  When  building 
is  at  low  ebb  you  would  never  find  it  out  if  you  read  the  paper,  ads 
and  all;  and  when  some  little  manufacturing  industry  is  looking  for 
the  location  with  the  largest  bonus,  the  same  paper  pounds  away 
day  after  day  trying  to  whip  into  line  public  spirited  citizens  to 
secure  the  "prize."  But  when  the  street  railway  is  trying  to  enlarge 
and  benefit  a  thousand  where  tin-  little  factory  helps  ten,  that  is  all 
at  once  a  different  proposition  and  must  be  fought  tooth  and  nail. 

*  *         * 

This  would  seem  to  indicate  that  the  railway  and  its  management, 
instead  of  being  the  good  fellows  which  the  bankers,  and  the  archi- 
tects and  the  man  with  the  bench  and  the  handful  of  tools  are,  do 
not  know  how  to  win  the  good  graces  of  his  highness  the  editor, 
nor  how  to  command  a  position  among  the  other  business  men  of 
the  city  which  entitles  them  to  equal  consideration.  And  yet  noth- 
ing could  be  really  farther  from  the  truth.  With  very  rare  excep- 
tions a  stranger  might  go  to  every  editor  in  the  city,  and  his  per- 
sonal expression  regarding  the  social  position  and  business  ability 
of  the  railway  manager  would  be  highly  complimentary.  Then 
why  is  it  he  thinks  and  says  one  thing,  and  prints  another? 

*  *        * 

Success  and  popularity  multiply  themselves  rapidly,  and  in  the 
same  manner  and  probably  for  the  same  reason  there  has  grown  up 
throughout  the  country  an  attitude  of  the  press  which  is  either 
hostile  or  unfair,  or  both,  toward  street  railways.  A  few  of  the 
leading  journals  in  dilTcrent  parts  of  the  land  with  personal  axes  to 
grind  and  whose  editorial  policies  are  on  the  market  at  a  price, 
piqued  at  their  inability  to  hold  companies  up,  turn  about  to 
teach  them  a  lesson.  So  they  flash  a  broadside  on  every  possible 
occasion.  In  tne  smaller  cities  the  newspaper  satellites  of  the  great 
dailies  take  their  cue  and  so  it  becomes  the  popular  thing  to  look 
upon  a  street  railway,  as  a  natural  target  at  which  to  aim  all  kinds 
of  shot  at  every  possible  opportunity.  And  tluis  the  thing  spreads 
and  seems  to  have  become  a  custom  and  sort  of  unwritten  law. 

*  *        * 

What  we  object  to  is  the  eminent  unfairness  of  it  all.  The 
columns  of  the  daily  press  are  supposed  to  be  open  to  the  great 
reading  public.  Any  man  with  a  grievance  of  a  public  nature  may 
here  raise  his  voice  in  protest.  The  department  "Vox  Populi"  is 
always  in  good  working  order.  It  does  not  seem  to  occur  to  the 
editor  ever  to  investigate  the  standing  or  responsibility  of  the 
writer,  who  has  a  "kick  to  put  up."  He  must  sign  his  name  to  be 
sure,  as  an  evidence  of  good  faith  and  all  that,  but  if  his  name  ap- 
pears in  the  city  directory  that  is  sufficient,  and  even  this  precaution 
is  not  always  taken.  He  may  be  the  most  worthless  loafer  in  the 
ward,  one  who  could  never  make  a  success  at  anything  honest  or 
honorable,  but  this  does  not  act  as  any  barrier  to  his  sem.ing  in 
by  mail  and  securing  the  free  publication  in  a  prominent  manner  of 
criticisms,  which  are  the  essence  of  unfairness  and  statements  re- 
garding the  business  methods  of  a  company  into  whose  office  he 
has  never  even  entered.  An  analysis  of  the  "protests"  and  "de- 
mands" and  "kicks"  which  go  to  make  up  the  contributions  in  ques- 


tion would  rarely  ever  disclose  the  name  of  a  business  man  in  good 
standing,  or  one  whose  opinion  in  personal  conversation  would 
ever  be  listened  to  for  one  minute.  Yet  they  readily  secure  valu- 
.iblc  space  in  which  lo  air  their  views,  the  publication  of  which 
tickles  the  vanity  of  the  writer  and  in  the  mind  of  (he  publisher 
conveys  the  idea  to  the  public  that  his  paper  is  the  people's  bible. 

*  •        * 

It  is  much  easier  to  pull  down  than  to  build-up;  lo  tear  than  to 
mend;  to  harm  the  reputation  of  an  individual  or  concern  than  to 
repair  it.  The  work  of  even  the  most  skillful  surgeon  leaves  some 
scar.  If  irresponsible  persons  who  carried  an  account  in  even  a 
dime  savings  bank  were  allowed  in  print  constantly  to  question  the 
doings  of  our  oldest  and  best  banks,  it  would  inevitably  do  them 
harm  even  though  it  did  not  cause  a  run  on  the  institution.  Just 
so  with  the  leading  dry  goods  merchant,  or  grocer,  or  butcher. 
Because  one  chances  to  fall  on  a  slippery  sidewalk  or  is  accidcntly 
served  with  an  over-corned  piece  of  meat,  is  no  good  reason  for 
rushing  into  print  and  venting  one's  spite  and  damaging  another's 
business.     A  fly  in  the  coflfcc  might  occur  even  in  Dclmonico's. 

*  •        * 

What  we  regard  as  unfair  is  the  thoughtless  printing  of  com- 
munications without  first  verifying  them  or  at  least  seeking  the 
other  side,  for  there  are  two  sides  even  to  "Constant  Reader's" 
plaintive  wail  that  he  dropped  his  nickel  on  the  floor  and  the  con- 
ductor made  him  pay  just  the  same.  A  denial  can  never  reach  all 
who  read  the  indictment,  and  why,  moreover,  should  one  be  put 
continually  to  the  necessity  of  proving  his  innocence.  In  this  con- 
nection by  no  means  the  least  unfair  feature  is  that  while  "our 
columns  are  always  open  to  the  public,"  when  the  street  railway 
wants  to  reply,  being  a  corporation  and  not  a  public,  it  must  pay 
handsomely  for  the  "privilege,"  and  then  like  as  not  have  its  state- 
ment garbled  out  of  all  shape. 

*  *        * 

But  much  more  inexcusable  than  this  is  the  editorial  policy 
which  "has  it  in"  for  a  road,  because  in  such  instance  the  attack  is 
premeditated  and  intentionally  falsified.  It  is  not  by  any  means 
difilcult  to  make  the  most  sacred  things  ludicrous,  or  to  convict  a 
perfectly  innocent  person  out  of  his  own  mouth;  though  no  high 
minded  person  would  do  either.  Hence  it  requires  neither  special 
aptitude  or  ability  to  prove  a  very  plausible  case  against  a  street 
railway  on  almost  any  question,  especially  when  the  attorney  tor  the 
defense  is  not  allowed  to  be  heard. 

*  *        * 

At  the  present  time  in  a  city  of  100,000  the  papers  are  indulging 
in  a  combined  attack  upon  the  street  railway  of  that  place.  The 
road  and  equipment  are  in  excellent  condition,  and  operation  of 
the  system  certainly  a  credit  to  the  city  and  the  management.  If 
we  were  invited  to  criticise  it  we  could  say  nothing  worse  than 
that  in  our  judgment  the  manager  is  running  more  and  better  cars 
than  the  business  of  the  road  warrants.  One  paper  has  been  par- 
ticularly severe,  having  interests  oi  its  own  to  further  at  the  expense 
of  the  railway.  The  editor  urged  the  manager  to  contribute  an 
article  over  his  own  name  setting  forth  his  side.  He  somewhat 
reluctantly  consented  to  do  so,  and  the  article  was  printed.  But  in 
its  editorial  columns  the  same  editor  after  apologizing  for  printing 
the  contribution  which  w^  done  as  a  great  favor  to  the  company, 
etc.,  in  permitting  the  presentation  to  the  public  of  the  manager's 
views,  etc.,  he  proceeded  to  tear  the  article  into  ribbons  and  place 
such  a  false  construction  upon  it.  and  to  misinterpret  what  was 
said  in  such  a  manner  that  the  latter  end  of  the  manager  was  worse 
than  the  first,  and  it  will  be  many,  many  moons  before  he  will  allow 
himself  to  be  flayed  alive  again  in  that  manner. 

*  *        » 

As  a  general  proposition,  therefore,  we  are  warranted  in  assum- 
ing that  we  cannot  expect  from  the  daily  papers  the  same  fair,  un- 
biased consideration  which  is  accorded  to  the  average  business  man 
whom  the  paper  must  treat  considerately  if  it  expects  to  continue 
his  advertising.  The  street  railway  has  no  occasion  to  spend  thou- 
sands each  year  in  advertising,  and  however  politic  it  may  be  to 
subsidize  the  papers  it  is  neither  right  nor  is  it  business.  If  there 
is  educational  and  missionary  work  to  do  through  the  press  as 
there  is  frequently  and  legitimately,  the  company  should  pay  for 
it.  and  does  so  generously.  But  this  paying  of  money  to  chain  the 
dogs,  when  one  is  not  a  tresspasser,  but  in  the  full  possession  of 
moral  and  legal  rights  supposed  to  be  guaranteed  by  that  document 
respectfully   termed   "our   glorious   constitution,"   is   a   transaction 
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which  galls  an  honest  man.  The  public  do  not  dream  of  this, 
and  the  company  has  no  means  of  telling  them — and  even  if  it  could 
and  did,  the  story  would  have  to  be  repeated  many  times — so  long 

has  been  their  education  otherwise. 

*  *        * 

Is  there  anything  then  which  can  be  done  to  ameliorate  our  un- 
fortunate condition?  We  would  not  fight  Filipinos  with  poisoned 
arrows  for  that  is  savagery,  but  we  would  use  the  same  medium 
to  defend  and  protect  our  rights  that  are  now  emoloyed  to  attack 
them.  In  other  words  as  the  printing  press  is  used  against  us,  let 
us  turn  to  it  for  assistance.  It  is  not  necessary  to  put  in  an  ex- 
pensive printing  plant,  or  any  plant  at  all.  A  small  monthly  sheet 
can  be  issued  at  a  very  reasonable  figure;  when  occasion  demands, 
it  can  appear  as  a  weekly.  Let  it  be  devoted  to  local  interests;  to 
the  announcement  of  all  the  notices  the  company  desires  to  address 
to  its  patrons.  Let  its  spirit  be  dignified  but  earnest  and  very  much 
alive.  Pursue  a  patient  course  of  education  in  which  the  good  work 
the  company  is  doing  is  set  forth,  not  in  any  boastful  manner,  but  in 
the  same  tenor  the  daily  paper  treats  other  local  institutions  it  de- 
sires to  commend. 

Recount  the  improvements  made  for  bettering  the  plant  and  serv- 
ice; arouse  a  feeling  of  pride  in  a  worthy  local  undertaking.  The 
public  as  a  whole  is  neither  unreasonable  nor  unmerciful,  and  we 
should  not  be  surprised,  considering  its  one-sided  education,  that  it 
thinks  exactly  as  it  does.  The  passenger  who  grumbles  at  what 
seems  a  poor  service  during  a  snow  storm,  for  instance,  would  be 
indulgent  and  even  sympathetic  if  he  had  a  detailed  account  of  the 
eflforts  made  to  keep  the  lines  open,  and  astonished  at  the  amount 
of  money  spent  in  doing  it. 

When  the  local  papers  "roast"  the  road,  make  a  dignified  reply, 
but  avoid  any  direct  mention  whatever  of  that  attack  which  occa- 
sioned it,  fake  all  the  replies  and  answers  you  please,  but  not  as 
in  response  to  any  individual  or  article. 

*  *        * 

The  expense  as  suggested  will  be  much  smaller  than  most  of  our 
readers  imagine.  The  circulation  must  of  course  be  free,  and  the 
distribution  made  on  the  cars.  A  suitable  rack  near  the  door  with 
a  "take  one"  or  a  bundle  suspended  by  one  corner  will  find  more 
ready  readers  than  would  be  supposed.  If  the  little  sheet  is  bright 
and  spicy  and  contains  some  general  reading  matter  of  good  quality 
in  addition  to  local  news  outside  company  matters,  it  will  soon 
find  its  way  into  the  hearts  and  homes  of  the  people.  Sixteen  pages 
or  more,  6x9  in.,  stitched  in  pamphlet  form  would  be  handy  to  put 
in  the  pocket,  or  a  more  pretentious  size,  say  12  x  18  in.,  printed  in 
four  pages,  is  good.  But  above  all  come  out  good  and  strong  for 
your  own  town.  Talk  its  good  qualities  all  the  time.  Make  the 
most  of  its  every  advantage,  and  convince  the  people  that  you  have 
its  best  interests  at  heart — as  you  ought  to  have,  and  undoubtedly 

do. 

*  *        * 

"But  1  don't  know  the  first  thing  about  making  a  newspaper," 
you  remark  doubtfully.  Very  likely,  and  perhaps  you  could  not 
wind  an  armature  yourself  and  do  it  well,  but  there  are  others  who 
can.  There  are  good  newspaper  men  in  every  city  whom  you  can 
get  to  do  the  work  on  the  side,  and  who  will  simply  need  to  be 
advised  as  to  questions  of  policy  and  such  facts  and  figures  as  you 
wish  emphasized.  This  expense  will  not  be  great,  nor  will  the 
printing  bill,  and  with  "a  guaranteed  circulation"  as  large  as  the 
daily  papers  combined,  if  you  wish,  the  time  will  not  be  long  be- 
fore local  merchants  will  want  to  advertise  in  your  columns,  and 
the  sheet  will  at  least  be  self  sustaining.  The  other  papers  may 
frown  on  this  new  client  for  advertising  patronage,  but  they  are 
entitled  to  no  consideration;  they  alone  are  responsible  for  it. 

*  *        * 

To  such  publishers  as  may  read  the  above  and  feel  we  have 
unjustly  arraigned  the  daily  press  we  would  repeat  the  assertion 
made  at  the  outset.  We  have  only  grateful  thanks  and  apprecia- 
tion for  such  journals  as  are  fair  minded  and  are  willing  to  give 
both  sides  equal  consideration.  We  do  not  include  such  in  our 
recommendation  to  the  company  to  do  some  printing  on  its  own 
account.  But  there  are  cities  where  there  seems  absolutely  no 
other  alternative,  and  as  the  poisoning  process  has  been  of  long 
duration,  the  evil  cannot  be  corrected  in  one  month  or  two.  It 
takes  longer  to  unlearn  a  prejudice  than  to  create  it,  but  conscien- 
tious, patient,  dignified,  manly  statements  of  facts  will  eventually 
make  their  impress  on  the  public  mind. 


THE  ACCOUNTANTS'  ASSOCIATION. 


President  Calderwood  and  Secretary  Brockway,  of  the  Street 
Railway  Accountants'  Association  of  America,  under  date  of  Mar. 
20,  1899,  issued  the  following  announcement: 

"It  is  our  privilege  to  announce  that  arrangements  have  been 
made  as  follows  for  the  Third  Annual  Convention  of  this  associa- 
tion. 

"Agreeable  to  our  by-laws  the  meeting  will  be  held  simultane- 
ously with  that  of  the  American  Street  Railway  Association  at  Tat- 
tersall's  corner  State  and  i6th  Sts.,  Chicago,  October  17th,  iSlh, 
19th  and  20lh. 

"An  exceptionally  strong  program  has  been  provided,  as  papers 
upon  these  important  subjects  will  be  read: 

"  'Car  Mileage.' 

"  'Blanks  and  Forms.' 

"  'Materials  and  Supplies  Accounts.' 

"  'What  Does  the  General  Manager  WaiU  lo  Know  from  the  Ac- 
counting Department?' 

"These  papers  will  be  the  results  of  studies  rather  than  the  ex- 
perience of  the  author. 

■■  'The  headquarters  will  be  at  the  Auditorium  Hotel  (across  the 
street  from  the  Auditorium  Annex),  where  rates  have  been  pro- 
vided; European  plan  $2  to  $4  per  day,  American  plan  $S  per  day. 
Rooms  sliould  be  secured  at  once. 

"The  railroad  rates  will  probably  be  the  same  as  heretofore — one 
and  one-third  fare  for  the  round  trip. 

"Those  interested  are  urged  to  at  once  make  their  arrangements 
for  attending  the  convention  and  tasting  the  pleasures  of  Chicago 
hospitality. 

"Further  announcements  will  be  made  about  Aug.  15,  1899." 

These  preliminary  arrangements  were  made  at  a  special  meeting 
of  the  executive  committee  of  the  association  held  in  Chicago,  at 
which  Mr.  Calderwood,  Mr.  Brockway  and  Mr.  Mackay,  of  the  Mil- 
waukee Electric  Railway  &  Light  Co.,  were  present.  While  here 
they  were  entertained  at  dinner  at  the  Union  League  Club  by  Mr. 
F.  R.  Greene,  secretary  of  the  Chicago  City  Railway  Co. 

That  the  Department  of  Blanks  and  Forms,  the  exhibit  of  which 
will  be  an  important  feature  of  the  coming  convention,  has  already 
become  of  value  to  members  is  evidenced  by  the  following  letter  re- 
cently received  by  Mr.  Brockway: 

"I  am  sending  you  today  by  express  the  blanks  loaned  to  this 
company  by  the  department  of  blanks,  and  I  desire  to  say  I  am 
most  gratified,  as  I  found  among  the  blanks  sent  me  precisely  the 
ideas  tor  which  I  had  need." 


STREET  CAR  BUILDERS  COMBINING. 


Considerable  progress  has  been  made  in  the  effort  to  consoli- 
date the  street  car  building  interests  into  one  organization,  though 
the  matter  has  been  worked  very  quietly.  It  is  intended  also  to  take 
in  the  principal  truck  builders.  The  plan  is  to  capitalize  at  $18,000,- 
000.  Under  this  arrangement  there  would  be  a  saving  in  freights 
where  western  builders  are  now  shipping  to  the  eastern  market  and 
vice  versa,  but  unless  prices  should  be  raised  materially  it  would 
seem  unlikely  that  this  and  such  other  economies  in  selling  and 
administration  as  can  be  effected  would  offset  the  extra  amount  of 
interest  required  under  the  new  stock  issue.  It  is  no  secret  that 
cars  have  been  selling  on  very  close  margins,  and  in  some  instances 
the  competition  has  even  been  so  severe  that  contracts  were  taken 
with  the  expectation  of  a  loss.  Of  course  such  a  course  could  not 
be  continued  indefinitely,  and  it  is  a  question  in  some  instances  as 
to  which  party  suffered  the  most,  the  builder  who  tried  to  bid  too 
low,  or  the  company  which  has  to  use  and  keep  the  cheap  cars  in 
repair. 

It  would  not  seem  likely,  however,  that  prices  could  be  abnor- 
mally advanced,  for  in  fuch  case  the  larger  roads,  which  are  the 
heavy  buyers,  would  return  to  the  practice  of  building  their  own 
cars,  as  they  did  so  generally  15  years  ago.  The  small  roads  could 
not  do  so  advantageously  and  would  have  to  pay  the  price.  The 
builders  are  certainly  entitled  to  a  fair  profit,  which  few  of  them 
have  enjoyed  during  the  past  three  years. 


Last  month  the  Saginaw  Valley  Traction  Co.,  Saginaw,  Mich., 
opened  a  reading  room  for  the  use  of  its  employes. 
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THE  NEW   BUFFALO  CONSOLIDATION. 

'Jhc  Internal iniial  Tracliuii  Co.  is  the  name  adopted  by  the  $15,- 
000,000  syndicate  that  has  purchased  the  electric  roads  of  tJuffalo, 
Niagara  Talis  and  LocUport  and  other  roads  in  thai  vicinity.  This 
company  is  organized  nnder  tlie  laws  of  New  Jersey.  Benjamin 
Franklin  has  been  elected  president,  and  Charles  McVeagh  secre- 
tary and  treasurer.  It  is  the  belief  that  these  officers  arc  only  tem- 
porary and  that  in  the  course  of  lime  Hon.  VV.  Caryl  Hly  will  be- 
come president  of  the  company,  in  fact,  all  signs  point  to  this. 

The  merging  of  the  various  companies  now  controlled  liy  'he 
syndicate  under  the  new  organization  is  gradually  going  on.  In  all, 
16  coinpanies  arc  concerned,  with  a  total  of  about  318  miles  of  track. 
It  is  the  belief  of  the  men  who  have  invested  in  the  new  deal  that 
the  various  lines  can  be  operated  by  the  new  organization  with 
much  greater  economy  than  has  been  the  experience  of  the  several 
companies  that  formerly  operated  them,  and  that  in  this  way  a  great 
saving  will  be  efTected. 

One  of  the  first  steps  lal<en  by  the  new  syndicate  was  to  reorgan- 
ize the  Uuflalo  Railway  Co.,  which  was  done  at  a  meeting  in  the 
oHiee  of  J.  P.  Morgan  &  Co.,  in  New  York,  when  an  election  of 
officers  took  jjl.ice  with  this  result:  President.  W.  Caryl  Ely;  vice- 
president,   Uaniel  S.   Lamont;  general  manager.   Burt  Van   Horn; 


\V.  CARYI,  ELY. 


HURT  VAN  HORN. 


secretary  and  treasurer.  Richard  F.  Rankine;  directors.  Charles  II. 
Coster,  T.  De  Witt  Cuylcr  Daniel  S.  Lamont,  Francis  Lynde  Stet- 
son, William  B.  Rankine,  W.  Caryl  Ely,  Burt  Van  Horn,  Henry  M. 
Watson,  Cornelius  C.  Cuyler,  Robert  L.  Fryer,  John  N.  Scat- 
cherd,  George  Urban,  jr.,  Daniel  O'Day;  executive  committee,  W. 
Caryl  Ely,  Daniel  S.  Lamont,  Francis  Lynde  Stetson,  Charles  H. 
Coster,  William  B.  Rankine,  Burt  Van  Horn. 

The  financial  strength  of  the  new  syndicate  is  apparent  from  a 
review  of  the  names  of  some  of  the  men.  Charles  H.  Coster  is  of 
J.  P.  Morgan  &  Co.,  of  New  York.  T.  De  Witt  Cuyler  cotnes  from 
Philadelphia.  Daniel  S.  Lamont  vifas  secretary  of  war  under  Presi- 
dent Cleveland.  Francis  Lynde  Stetson  is  vice-president  of  the  Ni- 
agara Falls  Power  Co.,  and  William  B.  Rankine  is  secretary  of  the 
same  company.  Cornelius  C.  Cuyler  is  of  the  firm  of  Cuyler,  Mor- 
gan &  Co.,  of  New  Y'ork.  W.  Caryl  Ely  is  making  a  reputation  as 
a  great  electric  road  financier,  and  is  a  man  of  wealth  and  ability; 
to  him  is  given  all  credit  for  putting  the  big  deal  through  success- 
fully. Richard  F.  Rankine,  who  is  secretary  and  treasurer  of  the 
company,  is  a  brother  of  William  B.  Rankine.  His  assistant  will  be 
J.  S.  Beacher,  who  held  a  position  under  the  old  company. 

The  Niagara  Falls  &  Suspension  Bridge  Railway  Co.  and  the 
Whirlpool  &  Northern  Railroad  Co.,  of  Niagara  Falls,  were  reor- 
ganized under  the  new  syndicate  on  March  27th.  The  directors 
elected  were  W.  Caryl  Ely,  Charles  H.  Coster,  T.  De  Witt  Cuyler. 
Francis  Lynde  Stetson,  William  B.  Rankine,  Daniel  S.  Lamont, 
Burt  Van  Horn,  Charles  A.  Sweet.  Charles  B.  Hill,  and  Alexander 
J.  Porter.  The  officers  are:  President.  W.  Caryl  Ely;  vice-presi- 
dent, William  B.  Rankine;  general  manager,  Burt  Van  Horn;  sec- 
retary and  treasurer,  Richard  F.  Rankine.  An  executive  committee 
consisting  of  Messrs.  Ely,  W.  B.  Rankine,  Van  Horn,  Coster  and 
Lamont  was  appointed. 

The  company  proposes  to  spend  half  a  million  in  improvements 
during  the  coming  summer  and  will  make  changes  in  the  schedule 


and  service  wherever  they  will  be  for  the  advantage  or  convenience 
of  passengers. 

Mr.  Ely  was  born  at  Middlefield,  Otsego  County,  N.  Y.,  on  Feb. 
25,  1856.  He  received  his  preliminary  education  at  the  Cooperstown 
Union  School  and  other  institutions,  was  graduated  from  Cornell 
University  and  then  read  law  at  East  Worcester,  where  he  was  ad- 
mitted to  the  bar  in  1882.  He  served  in  the  Board  of  Supervisors 
of  Otsego  County,  and  in  1883,  1884  and  1885  was  elected  to  the 
Assembly. 

In  18K5  Mr.  ICly  removed  to  Niagara  Falls,  where  he  commenced 
a  career  in  business  and  law  which  has  been  exceptionally  brilliant. 
The  firm  of  Ely,  Dudley  &  Cohn  has  probably  the  most  extensive 
practice  of  any  law  firm  in  Niagara  County,  but  it  is  as  a  business 
man  that  he  is  best  known  in  BufTalo. 

Mr.  Ely  was  one  of  the  five  original  promoters  of  the  original 
Niagara  Falls  Power  Co.,  and  it  was  largely  due  to  his  indomitablc 
energy  and  business  capacity  that  that  concern  was  placed  on  the 
road  to  success.  He  was  also  the  principal  promoter  of  the  Buf- 
falo &  Niagara  Falls  Railway  Co.,  and  carried  that  enterprise  to  a 
successful  accomplishment.  It  was  through  his  cfTorts  that  the  six- 
teenth annual  meeting  of  the  A.  S.  R.  A.  was  held  at  Niagara  Falls, 
and  all  of  those  attending  can  bear  witness  to  the  successful  manner 
in  which  the  plan  was  carried  out. 


SOUTHWESTERN    MEETING  POSTPONED. 


Because  of  the  smallpox  epidemic  at  Laredo,  Tex.,  which  would 
detain  many  members  of  the  Southwestern  Gas,  Electric  &  Street 
Railway  Association  in  (|uarantine  and  jircvent  them  from  attending 
the  annual  convention  at  Austin  on  April  19th  to  21st,  the  meeting 
has  been  postponed  for  one  month,  and  will  be  held  May  17th,  l8th, 
and  19th. 

The  members  of  this  association  are  those  who  formerly  con- 
stituted three  separate  associations  interested  in  gas.  electric  light- 
ing, and  street  railway  enterprises,  and  have  always  taken  the 
greatest  interest  in  their  work,  so  that  a  successful  meeting  is 
assured. 

The  following  papers  have  been  prepared  for  presentation  at  the 
convention.  The  list  is  a  good  one,  both  of  subjects  and  of 
authors: 

"The  Item  of  Depreciation." — W.  E.  Hamilton,  Shrcveport,  La. 

"Meters." — W.  E.  Holmes,  Austin,  Tex. 

"Transformers." — Harry  L.  Monroe,  Dallas,  Te,\. 

"The  Amount  and  Extent  of  Legitimate  Investment  in  Electric 
Lighting  Plants  of  Certain  Capacities." — F.  Fries.  San  Antonio, 
Tex. 

"Summer  Amusements  for  Street  Railway  Companies. "^T.  H. 
Stewart,  Waco,  Tex. 

"Art  and  Science  of  Selling  Gas." — Thos.  D.  Miller,  Dallas.  Tex. 

"A  Model  Plant  Under  Model  Management;  What  Both  Would 
Be  Like." — J.  F.  Strickland.  Waxahachie,  Tex. 

".Mternators." — E.  Dysterud,  Monterey.  Mex. 

"The  .Attitude  of  a  Corporation  to  the  Public." — W'.  R.  Weiss, 
San  Antonio,  Tex. 

"Means  for  Encouraging  the  Diversified  Use  of  Electric  Cur- 
rent."—C.  L.  Wakefield.  Dallas,  Tex. 

"Electric  Lighting  and  .Application  of  Electricity  to  Various  Pur- 
poses in  Mexico." — By  a  Mexican  Delegate. 

"Arc  Lamps." — May  Levy,  Galveston.  Tex. 

"Fare  Boxes  v.  Conductors." — F.  E.  Scovill.  Austin,  Tex. 

"Transfers."— (To  be  assigned.) 

"Gas  for  Fuel." — (To  be  assigned.) 

<  «  » 

The  Bellaire,  Bridgeport  &  Martin's  Ferry  Street  Ry..  of  Bridge- 
port, 0.,  is  now  a  part  of  the  Wheeling  (W.  Va.)  Railway  Co.'s 
system. 


The  lower  court  has  decided  that  the  Rapid  Railway  Co..  of  De- 
troit, is  possessed  of  a  franchise  to  build  across  Hamtramck  Town- 
ship and  dissolved  the  temporary  injunction  issued  on  the  applica- 
tion of  the  township  authorities. 


The  Mahoning  Valley  Ry.  and  the  Trumbull  Electric  R.  R-. 
which  connect  Youngstown  and  Warren.  O..  have  arranged  so  that 
the  time  between  the  two  cities  is  to  be  57  instead  of  70  minutes. 


224 


STREET  RAILWAY  REVIEW. 

Detroit  and  Municipal  Ownership. 


[Vol.  IX,  No.  4. 


Frum  Our  -Special  Correspondent.) 


At  last  the  great  lo-ycar  street  railway  controversy  in  this  city  is 
nearing  its  end.  Only  one  more  step  is  necessary  to  be  taken  and 
the  municipality  of  Detroit  will  have  acquired  control  of  all  the 
street  car  properties  in  this  city  on  a  basis  perfectly  satisfactory  to 
the  owners. 

It  only  remains  for  the  courts  to  say  that  Detroit  has  a  right  to 
give  "municipal  ownership"  a  trial  and  the  final  step  will  be  taken. 

Detroit  has  been  a  central  figure  in  the  street  railway  world  for 
the  past  decade,  but  during  the  past  two  years  little  has  been  done 
or  allcmpttcd  by  the  city  olTicials.  but  Governor  Pingrec 
and  his  political  supporters  did  not  entirely  abandon  the  idea  of 
still  making  a  great  political  issue  out  of  the  one  topic  that  had 
carried  them  to  offices  and  victory  so  many  times. 

So.  almost  a  year  ago  Governor  Pingree  opened  negotiations 
with  Messrs.  T.  L.  Johnson  and  R.  T.  Wilson,  who  controlled  the 
various  street  railway  properties  of  Detroit,  relative  to  the  same  be- 
ing transferred  to  a  city  commission  and  so  operated.  These  nego- 
tiations were  strictly  private,  and  the  citizens  of  Detroit,  and  its 
officials,  arc  as  yet  in  darkness  as  to  what  has  been  done. 

Governor  Pingree  has  stated,  however,  that  he  has  an  option 
from  Mr.  Johnson  on  the  three  street  railway  systems  of  this  city. 

When  the  Michigan  Legislature  met  at  Lansing,  in  January  Rep 
resentative  McLeod,  from  this  city,  who  has  been  a  conductor  on 


unlimited  liabilities  without  the  approval  of  the  city  council  or  any 
direct  representatives  of  the  people.    This  section  reads  as  follows: 

"The  said  commission  may  in  their  discretion  and  upon  such 
terms  and  conditions  as  they  may  deem  advisable  for  the  interests 
of  said  city  acquire,  by  deed,  lease  or  other  satisfactory  conveyance 
from  the  company  or  companies  owning  the  same  in  said  city,  any 
street  railway  or  railways  existing  at  the  time  of  the  passage  of  this 
act  and  lying  wholly  within  or  partly  within  and  partly  without  said 
city,  operated  by  the  same  company  or  companies,  together  with 
the  property,  rights,  privileges,  etc.,  owned  and  used  in  connection 
with  or  pertaining  to  said  railways,  including  right  to  routes  be- 
longing to  such  company  or  companies  upon  which  a  railway  shall 
not  be  in  operation,  and  may  operate  and  maintain  said  street  rail- 
ways so  acquired,  for  the  carriage  of  passengers  and  freight  for 
hire." 

That  section  is  really  the  McLeod  bill,  the  incidental  features 
providing  that  the  liability  of  the  obligations  incurred  by  said  com- 
mission shall  only  cover  the  street  railway  property  so  acquired  and 
under  no  circumstances  shall  its  bonds  be  considered  a  part  of  the 
indebtedness  of  the  city.  While  the  city  treasurer  shall  be  the  cus- 
todian of  the  funds  of  the  commission,  under  no  circumstances 
shall  the  monies  received  become  a  part  of  the  general  funds  of  the 
city.    The  commission  has  full  power  to  fix  the  rates  of  fare  to  be 
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the  local  street  car  lines  for  many  years,  introduced  by  title  a  bill 
designated  as  H.  B.  ion,  called  "An  act  to  authorize  the  city  of 
Detroit  to  construct,  acquire,  maintain  and  operate  street  railways 
and  to  construct  extensions  thereof." 

"Some  labor  crank  movement,"  was  about  all  the  consideration 
this  bill  received  at  the  start,  and  the  friends'  of  the  governor  never 
even  intimated  that  they  were  in  the  least  interested  in  what  is  now 
known  as  the  McLeod  bill. 

A  few  days  later  came  the  McLeod  bill  in  full  and  so  little  was 
thought  of  its  importance  or  probable  support  that  the  local  papers 
failed  to  even  give  mention  of  its  introduction. 

This  McLeod  bill,  now  destined  to  become  noted  in  street  rail- 
way circles  over  the  entire  world,  is  composed  of  a  dozen  short  sec- 
tions and  in  all  contains  about  fifteen  hundred  words. 

First,  it  provides  that  the  city  council  of  Detroit  shall  at  any  time 
during  the  next  20  years  be  empowered  to  appoint  three  persons  to 
be  known  as  the  Detroit  Street  Railway  Commission,  the  regular 
term  of  office  of  the  commissioners  being  six  years. 

As  the  present  mayor  of  Detroit  is  very  much  anti-Pingree,  spe- 
cial provision  was  made  that  the  first  commission  should  be  ap- 
pointed by  the  council  without  the  consent  of  the  mayor;  but  all 
future  commissions  should  be  appointed  by  the  mayor  and  only  re- 
ceive the  approval  of  the  council. 

Under  section  five  of  the  McLeod  bill  the  commission  is  given 
immense  authority  to  expend  unlimited  sums  of  money  and  incur 


charged,  the  extreme  limit  to  be  six  tickets  for  a  quarter,  with  such 
transfers  as  they  may  designate.  The  only  privileges  given  the 
mayor  and  the  city  council  is  that  of  examining  the  books  of  the 
commission  once  in  three  inonths. 

Any  cause  of  action  for  personal  injury  shall  be  against  the  com- 
mission and  not  the  city,  and  shall  be  started  within  one  year  of 
the  alleged  injury;  written  notice  of  the  alleged  injury  must  be 
given  within  30  days  thereafter. 

The  commission  is  positively  proliihitcd  from  extending  the  life 
of  any  franchise  of  any  of  the  existing  street  railway  companies. 

These  are  the  salient  features  of  the  MeLeod  bill  under  which  it 
is  more  than  probable  that  Detroit  will  buy  the  property  of  four 
street  railway  companies  and  operate  them  for  a  few  years  at  least. 

Detroit  citizens  did  not  realize  that  the  bill  had  any  real  support 
until  about  the  middle  of  March,  when  the  Pingree  party  in  the 
Legislature  began  to  have  a  good  word  to  say  about  the  bill.  Gov- 
ernor Pingree  even  hinted  one  day  that  the  bill  would  do  no  harm. 
Next  it  received  commendatory  notice  from  members  who  were 
with  the  street  railway  in  most  of  their  requests. 

One  morning  the  citizens  of  Detroit  awoke  to  the  fact  that  they 
were  about  to  be  plunged  untold  millions  of  dollars  into  debt  with- 
out having  a  word  to  say  on  the  subject;  that  if  the  plans  of  Gov- 
ernor Pingree  were  successful  he  would  have  control  of  the  entire 
street  railway  system  of  Detroit  and  millions  of  dollars  annually  to 
expend  in  the  building  up  of  his  political  machine. 


Apr.  is,  1899.] 


STREET  RAILWAY  REVIEW. 


225 


A  special  meeting  of  the  city  council  was  held  and  a  request  made 
that  the  bill  be  so  amended  that  the  commission,  before  making  a 
final  purchase,  would  have  to  submit  the  matter  to  a  vote  of  the 
people.  A  mass  meeting  was  called  by  the  mayor  and  thousands 
attended  to  protest,  asUinK  that  at  least  the  council  should  have  the 
final  approval  of  any  purchase  contract  and  long  jjrotesls  were  sent 
to  the  members  of  the  I^egislature. 

Nevertheless,  on  March  2.3d  the  bill  went  through  both  branches 
of  the  Legislature  and  received  the  sigiialun-  of  the  governnr  in  the 
face  of  all  protests. 

With  the  passage  of  the  McLcod  bill  leading  members  of  the 
city  council  predicted  that  it  would  be  years  before  sullicient  votes 
could  be  secured  to  make  the  necessary  ap|><iintments.  A  majority 
of  the  members  of  that  body  stated  positively  that  under  no  cir- 
cumstances would  they  vote  to  name  the  commissioners  unless  the 
act  was  so  amended  as  to  allow  the  council  to  give  final  approval 
to  any  purchase  contemplated. 

But  the  friends  of  Governor  Pingree  did  not  waste  many  days  in 
getting  down  to  business.  The  argument  was  made  that  the  prop- 
erties were  now  under  option,  so  that  it  was  important  that  imme- 
diate action  should  be  taken.  In  the  face  of  the  opposition  of  the 
mayor  and  the  president  of  the  council,  the  Chamber  of  Commerce 
and  the  Merchants'  and  Manufacturers'  Association,  as  well  as  of 
the  leading  property  owners  of  Detroit,  the  council,  by  a  vote  of  21 
to  II  on  April  1st,  named  llazen  S.  Pingree,  Elliott  G.  Stevenson 
and  Carl  E.  Schmidt  as  the  nu-niljcrs  of  the  Detroit  Street  Railway 
Commission. 

On  April  3d  the  commissioners  held  their  first  meeting,  elected 
Governor  Pingree  as  preseidcnt  and  notified  Mr.  T.  L.  Johnson, 
president  of  the  various  street  railway  companies,  that  they  were 
ready  to  open  negotiations  as  provided  by  the  McLeod  bill. 

When  the  commission  was  four  days  old  it  selected  experts  to 
assist  in  arriving  at  the  values  of  the  profits  it  hoped  to  acquire. 
Prof.  M.  A.  Bemis,  of  Kansas  City,  a  student  of  political  economy, 
will  be  consulted  regarding  the  value  of  the  various  franchises  held 
by  the  street  railway  companies.  Prof.  M.  E.  Cooley,  of  the  Uni- 
versity of  Michigan,  will  appraise  the  value  of  the  machinery  and 
Miecluinical  c(|uipnicnt,  and  tiilbert  Wilkes,  electrical  engineer,  of 
the  overhead  system.  Mr.  W.  J.  Spicer.  ex-manager  of  the  Grand 
Trunk  Ry.,  will  appraise  the  tracks  of  the  companies.  Local  busi- 
ness men  were  chosen  to  fix  the  values  of  the  real  estate  and  build- 
ings included  in  the  street  railway  properties.  All  of  these  apprais- 
ers are  under  instructions  to  be  prepared  to  make  their  final  reports 
before  May  1st. 

In  the  meantime  the  street  railway  people  are  paving  the  way  to 
simplify  matters  in  making  the  proposed  transfer.  In  the  first  place 
the  Metropolitan  Railway  Co,  has  been  organized  for  the  purpose 
of  consolidating  all  of  the  street  car  property  in  one  coinpany.  Mr. 
S.  B.  Clarke,  a  New  York  attorney,  representing  the  interests  of 
Mr.  R.  T.  Wilson,  is  here  looking  after  this  consolidation.  Under 
date  of  April  5th  the  Metropolitan  Railway  Co.  notified  the  Detroit 
Railway  Commission  that  they  were  ready  to  negotiate,  as  follows: 

"The  Metropolitan  Railway  Co.  have  the  honor  to  say  that  we 
are  in  a  position  to  enter  into  negotiations  with  you  and  are  will- 
ing to  do  so  on  the  following  basis: 

"Provision  to  be  made  for  the  acquisition  of  the  Metropolitan 
Co.  of  the  properties  of  the  Detroit  Citizens'  Street  Railway  Co.,  of 
Detroit,  the  Detroit  Suburban  Railway  Co.,  the  Detroit.  Fort 
Wayne  &  Belle  Isle  Ry.  and  the  Detroit  Electric  Ry. 

"The  Metropolitan  Railway  Co.  is  to  issue  a  series  of  new  bonds, 
the  aggregate  amount,  character  and  security  of  which  is  to  be 
agreed  on. 

"The  city  to  acquire  the  properties  from  the  Metropolitan  Rail- 
way Co.,  subject  to  the  new  mortgage,  on  terms  to  be  agreed  on." 

Experts  are  to  have  acceess  to  all  of  the  books  of  the  various 
companies,  that  the  earning  powers  of  the  properties  may  be  ascer- 
tained. This  information  is  not  to  be  m.ide  public  unless  the  final 
purchase  is  consummated. 

But  this  rapid  progress  in  negotiating  does  not  mean  by  any 
means  that  Detroit  is  "municipal  ownership"  mad.  On  the  con- 
trary, nine  business  out  of  ten  are  opposed  to  the  proposed  under- 
taking and  every  possible  legal  efiort  will  be  made  to  prevent  the 
commission  from  carrying  into  effect  any  of  the  provisions  of  the 
McLcod  bill. 

The  Good  Government  League,  composed  of  the  leading  public- 
spirited  men  of  Detroit,  has  raised  by  subscription  $1,000  to  employ 


legal  talent  and  carry  on  the  fight  in  the  courts.  The  papers  are 
already  prepared  for  the  starting  of  quo  warranto  proceedings  with- 
in the  next  few  days,  and  by  this  process  it  is  calculated  that  the 
general  constitutionality  of  the  McLcod  bill  can  be  tested  in  the 
lower  courts  and  also  a  foundation  made  by  which  the  Supreme 
Court  of  the  state  will  have  to  pass  on  the  right  of  the  Ix-gislature 
to  create  a  commission  to  form  part  of  the  muincipal  government 
without  the  local  officials  having  the  right  to  pass  upon  its  acts. 

Mr.  J.  G.  Gales,  a  leading  attorney  and  large  properly  holder  in 
Detroit,  is  one  of  the  most  active  in  endeavoring  to  prevent  the 
proposed  transfer  o(  the  street  car  properties  to  the  city  commis- 
sion. "No  municipal  government  can  operate  an  institution  of  this 
kind  as  profitably  as  private  individuals,"  he  argues.  "The  power 
vested  in  the  commission  is  tofi  great  to  be  placed  in  the  hands  of 
tliric  men.  Officers  and  employes  would  be  selected,  not  for  their 
efficiency,  but  for  their  political  influence.  I  do  not  believe  civil 
service  would  protect  the  efficient  employes  when  it  came  near  elec- 
tion time  and  aldcrmanic  candidates  had  to  look  after  the  faithful 
in  their  wards." 

"It  would  be  the  greatest  mistake  the  city  of  Detroit  ever  made," 
was  the  concise  statement  of  George  II.  Barbour,  president  of  th"- 
Michigan  Stove  Co.  "Today  we  have  a  street  railway  system  equal 
to  any  city  of  the  size  in  the  world.  What  will  it  be  after  the  poli- 
ticians have  made  the  appointments  for  a  few  years?" 

Mr.  Seligman  Schloss,  retired  banker  and  for  many  years  one  of 
the  managing  directors  in  the  Detroit,  Fort  Wayne  &  Belle  Isle 
Street  Ry.,  sees  all  kinds  of  trouble  ahead  in  case  municipal  owner- 
ship is  thrust  upon  the  city.  "Motornien  who  are  political  pets  will 
not  be  noted  for  their  sobriety  and  accidents  will  be  frequent,"  was 
his  prophesy  before  a  party  of  bankers  in  discussing  the  matter. 
"The  superintendents  and  bosses  would  have  to  hold  a  political  pull 
and  to  exercise  that  they  would  have  to  give  places  to  ward  heelers. 
In  10  years  the  property  would  be  a  wreck." 

Mr.  George  H.  Russell,  president  of  the  American  Bankers'  As- 
sociation and  president  of  the  States  Savings  Bank,  of  Detroit,  one 
of  the  leading  financial  institutions  of  Michigan,  is  very  positive  in 
his  opposition  to  the  commisson  buying  or  acquiring  the  street  rail- 
way properties  of  this  city.  "It  is  against  all  public  as  well  as  busi- 
ness policy,  and  in  the  end  will  be  an  injury  to  the  city,"  said  tht 
banker.  "A  commission  cannot  look  after  the  welfare  of  its  patrons 
like  the  manager  for  owners  looking  all  the  time  after  increasmg 
the  value  of  the  property,  and  I  trust  it  will  not  come  ^bout  for  the 
sake  of  Detroit." 

The  leading  merchants  01  Detroit,  like  Mr.  J.  L.  Hudson  and  Mr. 
W.  H.  Elliott,  are  aiding  in  the  legal  fight  against  the  commission; 
the  Chamber  of  Commerce,  Merchants'  and  Manufacturers'  Club 
and  the  leading  newspapers  arc  also  on  the  anti-ownership  side,  so 
that  if  it  is  among  the  legal  or  argumentivc  possibilities,  the  final 
step  in  municipal  ownership  will  not  be  taken  in  Detroit. 

The  street  railway  world  will  be  interested  in  knowing  what  the 
street  railway  properties  in  Detroit  consist  of. 

In  the  first  place,  there  are  191  miles  of  track,  nearly  all  of  which 
has  been  relaid  with  girder  grooved  rails  during  the  past  five  years. 
On  some  of  the  leading  line?  90-lb.  rails  were  used,  steel  ties  under- 
laid with  14  in.  of  concrete  and  afterwards  welded  by  electricity. 
The  overhead  cquipmint,  with  all  the  feed  wires,  at  present  price  of 
copper,  are  said  to  be  worth  almost  a  million  dollars. 

Three  power  houses  are  owned  by  the  street  car  companies  of 
Detroit,  one  of  i,2CX)  h.  p.,  one  4.00  h.  p.  and  one  of  6.000  h.  p.,  the 
machinery  in  which  is  estimated  to  have  cost  $800,000. 

According  to  the  tax  rolls  of  Detroit,  some  twenty  pieces  of  real 
estate  are  owned  by  the  three  companies,  occupied  by  car  bams, 
repair  shops,  abandoned  horse  car  barns,  power  houses  and  a  five- 
story  office  building.  The  valuation  of  this  realty,  with  the  building 
improvements  thereon,  will  not  fall  much  short  of  a  million  and  a 
half. 

According  to  the  local  street  railway  oflficials  they  have  in  ser- 
vice more  than  700  motor  cars  and  there  are  the  thousand  and  one 
things  necessary  for  the  operation  of  a  street  railway  system. 

In  the  way  of  franchises,  the  first  will  expire  in  about  six  years 
and  the  franchise  rights  on  two-thirds  of  the  trackage  has  a  life  of 
17  years,  while  the  60  odd  miles  of  the  Detroit  Ry. — the  3-cent  line 
— has  26  years  yet  to  run. 

Of  course,  the  leading  question  here  with  all  classes  of  people  is, 
what  will  be  the  price  of  this  property? 

While  Mr.  Johnson  and  the  street  car  people  have  not  a  word  to 
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say  on  that  subject,  yet  it  is  an  undoubted  fact  that  Governor  Pin- 
gree  knows,  approximately,  what  tlio  properties  can  be  secured  for, 
and  from  a  source  thoroughly  reliable  it  can  be  stated  that  the  fig- 
ure is  near  $12,000,000,  the  same  to  be  provided  for  by  30-year  4  per 
cent  bonds. 

A  very  important  feature  of  the  negotiations  is  the  outstanding 
indebtedness— bonds— of  the  various  companies,  which  is  as  fol- 
lows : 

Detroit  Citizens'  Street  Ry.  to  New  York  Security  &  Trust  Co., 
$7,000,000,  due  July  jst,  1905.  interest  rate  5  per  cent. 

Detroit,  Fort  Wayne  &  Belle  Isle  Ry.  to  New  York  Security  & 
Trust  Co.,  $1,200,000,  due  April  i,  1927,  interest  rate  6  per  cent. 

Detroit  Electric  Ry.  to  Cleveland  Trust  Co.,  $2,800,000,  due  July 
I.  1916,  interest  rate  5  per  cent. 

An  investigation  in  local  financial  circles  indicates  that  at  this 
time  the  market  value  of  Detroit  Eelectric  Ry.  bonds  is  no;  of  the 
Detroit,  Fort  Wayne  &  Belle  Isle  112,  and  of  the  Detroit  Citizens' 
Street  Railway  80  to  85.  A  large  amount  of  the  later  bonds  were 
never  placed  in  the  market  and  there  are  really  none  of  them  in 
commercial  circles. 

The  stock  of  the  three  companies,  aggregating  something  like 
$5,000,000,  is  all  controlled  by  the  Johnson-Wilson  syndicate. 

The  handling  of  this  vast  amount  of  securities  and  stocks  and 
turning  the  property  they  cover  over  to  the  commission,  which  has 
not  one  cent,  is  the  part  that  the  Metropolitan  Railway  Co.  will  play 
m  the  deal.  This  new  company,  organized  for  only  $25,000,  is  able 
to  command  all  of  the  enumerated  stocks  and  bonds.  Should  the 
commission  and  the  street  railway  owners  come  to  terms,  and  pro- 
vided the  courts  do  not  interfere,  the  Metropolitan  Company  will 
secure  all  of  these  outstanding  obligations,  issue  a  new  series  of 
bonds  to  the  amount  and  at  the  rate  of  interest  agreed  upon,  and 
then  dispose  of  the  Metropolitan  stock  to  the  commission.  In  case 
the  commission  failed  to  meet  the  interest  charges  on  the  liabilities 
of  the  Metropolitan  Company,  the  ordinary  foreclosure  proceedings 
would  naturally  result. 

This  really  tells  of  the  progress  made  towards  street  car  munici- 
pal ownership  in  Detroit.  If  the  terms  of  sale  can  be  agreed  upon, 
which  seems  very  possible,  and  should  the  courts  not  interefere  by 
declaring  the  McLeod  bill  unconstitutional,  it  seems  very  possible 
that  Detroit  will  try  the  experiment. 

Members  of  the  commission,  in  discussing  some  of  their  future 
plans,  state  positively  that  Mr.  J.  C.  Hutchins  will  be  retained  in  his 
present  place  of  manager  of  all  the  properties,  and  also  that  Mr.  A. 
B.  du  Pont,  general  superintendent,  and  other  officials  will  be  re- 
tained. 

Something  about  the  lo-year  street  car  fight  in  Detroit  may  today 
be  of  general  interest. 

A  decade  ago  Hazen  S.  Pingree  had  never  indulged  in  a  political 
dream;  had  never  aspired  to  an  office  nor  did  he  care  an  iota  about 
the  operation  of  street  railway  systems.  He  had  spent  a  quarter  of 
a  century  in  building  up  a  shoe  factory  from  the  point  where  he 
was  the  only  workman  to  a  business  now  giving  employment  to 
2,000  persons.  Having  always  been  a  Republican,  it  was  his  yearly 
practice  to  give  so  much  to  the  campaign  fund  at  each  election,  but 
he  took  no  interest  in  the  naming  of  candidates.  At  that  time  the 
city  of  Detroit  had  been  Democratic  so  long  that  it  was  almost  im- 
possible to  secure  a  Republican  candidate  for  mayor,  and  it  was 
owing  to  the  fact  that  Mr.  Pingree  had  in  the  past  been  so  liberal 
—also  that  he  was  out  of  the  city  at  the  time  and  unable  to  object 
to  the  scheme— that  the  Republican  leaders  nominated  the  shoe 
manufacturer. 

It  did  not  take  Candidate  Pingree  long  to  get  the  political  fever 
and  he  started  in  to  putting  up  a  campaign  that  continued  night 
and  day  and  resulted  in  his  election. 

At  this  time  in  politics  street  car  matters  were  not  considered  and 
the  then  leading  street  railway  owners  of  Detroit  were  among  Pin- 
gree's  warmest  supporters.  Before  Mayor  Pingree  had  occupied 
his  official  chair  one  year  he  became  interested  in  street  railway 
matters,  but  it  was  rapid  transit  that  he  started  out  to  secure.  De- 
troit had  only  one  electric  line,  and  during  the  few  years  to  the 
present  electrical  system  was  constructed,  probably  not  so  much 
from  the  fighting  carried  on  by  the  citizens  as  from  the  fact  that 
the  use  of  electricity  was  advancing  so  rapidly.  Yet  this  has  always 
played  a  prominent  part  in  Pingree  campaign  literature.  In  the 
summer  of  '91  Mayor  Pingree  was  looking  after  re-election,  and  it 
so  happened  that  there  was  a  big  street  car  strike.    The  mayor  lent 


his  official  assistance  to  the  men,  helped  them  secure  their  demands, 
and  was  rewarded  with  a  re-election. 

Starting  on  his  second  term  Mayor  Pingree  began  his  bitter  fight 
against  all  street  car  interests.  The  validity  of  certain  franchises 
was  attacked  in  the  courts  and  in  the  legal  battle  that  followed 
the  city  spent  nearly  $100,000  for  attorneys  and  expenses.  During 
this  term  3-cent  fares  were  first  talked,  and  as  the  third  campaign 
approached  the  question  of  lower  fares  first  became  a  political  issue. 
It  was  made  a  part  of  the  platform  and  every  alderinanic  candidate 
in  both  parties  talked  in  favor  thereof. 

This  new  council  and  the  mayor  endeavored  to  secure  a  compro- 
mise of  seven  tickets  for  a  quarter  from  the  new  owners  of  the  street 
r.iilway  system,  the  Johnson-Wilson  syndicate.  Unsuccessful  in 
this,  an  opposition  line  was  organized  and  a  3-cent  franchise 
granted  to  Henry  A.  Everett,  of  Cleveland,  Ohio,  and  Albert  Pack, 
of  Alfena,  Mich. 

When  work  en  the  new  line  started.  Mayor  Pingree  got  the  gov- 
ernorship bee,  but  failed  to  secure  the  nomination.  The  3-cent  line 
was  just  completed  in  time  to  be  a  great  benefit  to  the  mayor  in  his 
fourth  city  campaign.  The  Detroit  railway,  to  which  he  had 
pointed  with  so  much  pride  as  evidence  of  3-cent  prosperity,  was 
amalgamated  with  the  general  electrical  system,  and  before  the 
fourth  Pingree  ttrm  was  one  year  old  the  mayor  had  been  pro- 
moted to  the  governorship. 

Since  that  day  the  street  car  question  has  been  but  a  pleasant 
dream  of  the  past  to  the  people  of  Detroit.  The  street  car  com- 
pannies  improved  their  property,  and  it  was  not  until  a  month  ago 
when  the  McLeod  bill  bobbed  up  in  the  Legislature,  that  the  peo- 
ple knew  that  the  old  subject  was  to  be  resurrected. 

What  does  Pingree  want  now?  was  the  first  question  asked  by 
tile    politicians. 

"The  second  term  for  governor  over  and  the  political  career  of 
Pingree  is  ended,"  was  the  way  they  calculated.  "He  cannot  be 
mayor  again,  but  as  president  of  the  Street  Railway  Commission 
his  power  and  patronage  would  be  larger  than  that  of  mayor  or 
governor,  therefore  he  would  continue  to  be  a  political  power." 

As  to  the  other  members  of  the  commission.  Elliott  G.  Steven- 
son is  a  young  attorney  with  political  ambitions;  would  like  to  rep- 
resent in  Congress  the  district  in  which  the  Street  Railway  Com- 
mission will  employ  3,000  of  the  voters. 

Carl  E.  Schmidt  is  a  retired  millionaire  tanner,  and  has  always 
been  a  warm  supporter  of  Mayor  Pingree.  He  will  devote  his  en- 
tire time  without  recompense  to  the  Detroit  Street  Railway  Com- 
mission. Incidentally,  it  might  be  mentioned  that  Mr.  Schmidt  has 
liad  the  mayoralty  bee  for  a  number  of  years,  and  is  now  being 
pushed  for  the  Republican  nomination  of  next  fall. 

Now  the  entire  question  is  up  to  the  courts,  and  there  the  busi- 
ness men  of  Detroit  generally  will  exert  their  every  influence  and 
use  every  eflfort  to  have  the  McLeod  bill  declared  null  and  void. 

Mr.  T.  L.  Johnson  will  not  talk  about  municipal  ownership,  sim- 
ply stating  that  he  has  street  car  properties  to  sell,  and  any  opin- 
ions he  might  give  would  be  misunderstood.    Other  officials  of  the 
Detroit  street  railway  companies  are  equally  non-committal. 
Detroit,  April  10,  1899. 


THE  M'LEOD  BILL. 


An  ,-ict  to  authorize  the  city  of  Detroit  to  construct,  acquire, 
maintain  and  operate  street  railways,  and  to  construct  extensions 
thereof. 

The  People  of  the  State  of  Michigan  enact: 

Section  I.  That  the  common  council  of  the  city  of  Detroit  be 
and  is  hereby  authorized  and  empowered  to  appoint  by  resolution 
at  any  time  within  the  next  20  years,  three  persons,  electors  and 
freeholders  of  said  city,  who  shall  constitute  a  board  of  commis- 
sioners, to  be  known  as  the  Detroit  Street  Railway  Commission. 
One  of  said  commissioners  shall  be  appointed  for  the  term  of  two 
years,  one  for  a  term  of  four  years,  and  one  for  a  term  of  six  years. 
Their  successors  shall  be  persons  of  like  qualifications,  and  shall  be 
appointed  by  the  common  council  on  the  nomination  of  the  mayor 
of  said  city  at  the  expiration  of  said  term  for  the  term  of  six  years. 
Vacancies  shall  be  filled  by  appointment  by  the  mayor,  and  persons 
so  appointed  shall  hold  office  for  the  unexpired  term.  All  members 
of  said  commission  shall  hold  their  offices,  respectively,  until  their 
successors  are  appointed  and  qualified.    Any  person  otherwise  eligi- 
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ble  may  be  appoinU'd  as  aforesaid,  notwitlistaiulinK  hv  may   hold 
otlur  office,  excepting  ihal  (jf  alderman. 

See.  2.  Said  commissioners  shall  organize  by  the  appointment 
of  one  of  their  number  as  i)resident  and  one  of  their  number  as 
vice-president.  They  shall  appoint  a  secretary,  who  shall  keep  a 
record  of  their  proceedings.  They  shall  fi.\  his  compensation  and 
prescribe  his  duties. 

Sec.  3.  Before  entering  iipon  the  (Uilics  of  llicir  ollice  the  said 
commissioners  shall  severally  execute  a  bond  to  the  city  of  Detroit, 
with  one  or  more  sureties,  which  shall  be  some  responsible  surety 
company  or  companies,  in  the  penal  sum  of  $250,000,  and  condi- 
tioned for  the  faithful  performance  of  the  duties  of  their  ofTicc, 
which  said  bond  shall  be  approved  by  the  city  coinptroller  and  the 
corporation  counsel  of  said  city. 

Sec.  4.  The  city  treasurer  sh.ill  be  the  treasurer  of  the  moneys 
of  said  commission,  and  the  same  shall  be  credited  to  the  said  com- 
mission, and  shall  be  disbursed  by  warrant  drawn  upon  the  con- 
troller of  said  city,  signed  by  the  president  and  countersigned  by 
the  secretary  of  said  commission.  Upon  the  presentation  of  such 
warrant  it  shall  be  the  duty  of  the  controller  to  draw  his  warrant 
upon  the  city  treasurer  for  the  amount  and  in  favor  of  the  person 
named  in   the  warrant  of  the   commission. 

Sec.  S.  The  said  commission  may  in  their  discretion  and  upon 
such  terms  and  conditions  as  they  may  deem  advisable  for  the  in- 
terests 01  said  city  acquire,  by  deed,  lease  or  other  satisfactory  con- 
veyance from  the  company  or  companies  owning  the  same  to  said 
city,  any  street  railyway  or  railways  existing  at  the  time  of  the  pass- 
age of  this  act  and  lying  wholly  within  or  partly  within  and  partly 
without  said  city,  operated  by  the  same  company  or  companies,  to- 
gether with  the  property,  assets,  rights,  privileges,  etc.,  owned  and 
used  in  connection  with  or  pertaining  to  said  railways,  including 
rights  to  routes  belonging  to  such  company  or  companies  upon 
which  a  railway  shall  not  be  in  operation,  and  may  operate  and 
maintain  said  street  railways  so  accjuired,  for  the  carriage  of  pas- 
sengers and  freight  for  hire. 

Sec.  6.  Said  commission  may  provide  for  the  payment  of  ren- 
tals or  other  obligations  and  may  provide  for  a  sinking  fund  for  the 
discharge  of  any  liens  upon  any  of  the  property  acquired  by  them 
and  may  pledge  the  earnings  and  receipts  of  said  railways  for  these 
purposes  and  may  use  the  earnings  in  operating  and  maintaining 
the  same,  and  may  use  any  surplus  of  earnings  in  acquiring  any 
bonds  secured  by  lien  upon  the  property  so  acquired,  or  may  use 
such  surplus  in  making  needed  extensions  or  betterments  to  said 
railways.  Said  commission  shall  have  no  power  to  incur  any  obli- 
gation on  behalf  of  said  city  except  such  as  shall  be  chargeable  only 
upon  the  railways  and  property  so  acquired  and  the  earnings  and 
increments  and  extensions  thereof. 

Sec.  7.  The  said  commission  shall  manage,  maintain  and  operate 
any  street  railway  so  acquired  or  extended,  and  may  purchase  from 
the  revenues  thereof  all  lands,  tracks,  cars,  motors,  dynamos,  ma- 
chinery, equipment,  tools  and  furniture  necessary  and  useful  there- 
for to  be  used  in  connection  therewith,  and  may  establish  rates  of 
fare  for  the  carriage  of  passengers  and  freight,  provided  the  rates 
of  fare  shall  not  exceed  those  now  charged  by  the  Detroit  Citizens' 
Street  Railway  Co.  In  operating  any  railway  so  acquired,  the  com- 
mission may  exercise  such  other  general  powers  as  are  possessed 
or  exercised  by  boards  of  directors  of  corporations  organized  un- 
der the  laws  of  this  state  providing  for  incorporation  of  street  rai, 
way  companies. 

Sec.  8.  After  acquiring  any  railway  or  railways  pursuant  to  sec- 
tion five  thereof,  said  commission  shall  have  the  power  to  enter- 
into  agreements  with  any  street  railway  company  having  a  line  of 
street  railway,  for  or  in  relation  to  the  exchange  of  tickets  and 
transfers,  and  for  the  carriage  of  passengers,  use  of  tracks,  or  opera- 
tion of  cars,  provided  that  such  agreements  shall  not  be  inconsist- 
ent with  or  in  violation  of  the  terms  of  the  conveyance  or  contract 
mentioned  in  section  five  thereof. 

Sec.  9.  The  common  coimcil  may  examine  the  books,  papers  and 
accounts  of  said  commission  at  any  time,  or  cause  the  same  to  be 
done,  and  it  shall  be  the  duty  of  the  city  controller  to  make  an  ex- 
amination of  the  books  and  vouchers  of  said  commission  every 
three  months,  and  report  the  results  of  such  examination  to  the 
common  council.  It  shall  be  the  duty  of  the  commission  to  annu- 
ally report  to  the  common  council,  which  report  shall  contain  a 
complete  and  detailed  statement  of  its  receipts,  and  from  what 
sources  derived,  and  expenditures,  and  for  wliat  purposes  made. 


and  a  detailed  statement  of  the  condition  of  ihc  business  aiwl  prop- 
erty under  the  management  of  said  commission. 

Sec,  10,  Said  commission  may  employ  a  director,  and  a  man- 
ager, and  such  superintendents,  attorneys,  cashiers  and  other  as- 
sistants and  employes,  and  for  such  time  and  upon  such  terms  and 
conditions  and  for  such  compensation  as  they  may  deem  advisable. 
They  may  require  .security  for  the  performance  of  the  duties  of  any 
person  so  employed.  They  may  make  such  rules  ami  regulations 
relative  to  their  meetings  and  proceedings,  and  for  the  government 
and  conduct  of  their  officers  and  employes,  and  for  the  regulation 
of  the  business  as  ihey  may  think  best. 

Sec.  II.  All  causes  of  action  relating  to  or  arising  out  of  the 
owning,  operating  or  control  of  any  street  railway  constructed  or 
acquired  by  said  commission  shall  be  prosecuted  by  or  against  said 
commission  by  the  name  herein  designated  and  said  commission 
shall  carry  into  efTect,  pay  or  discharge  any  order,  decree  or  judg- 
ment, in  any  suit  or  proceeding  to  which  it  shall  be  a  party,  in  like 
manner  as  if  the  same  were  prosecuted  or  defended  by  said  city; 
provided,  that  no  action  for  negligent  injury  arising  out  of  the 
operation  of  said  railways  fhall  be  maintained  unless  it  be  com- 
menced within  one  year  from  the  time  when  the  injury  was  rc- 
ceiv'ed,  nor  unless  notice  shall  be  given  of  such  injury  to  the  said 
commission,  its  secretary  or  attorney,  of  the  time,  place  and  cir- 
cumstances of  such  injury  and  of  the  nature  therof. 

Sec.  12.  Nothing  in  this  act  shall  be  construed  as  granting  any 
franchise  to  any  of  the  existing  street  railway  companies,  or  as  ex- 
tending the  life  of  any  existing  franchise,  or  as  implying  any  fran- 
chise rights  in  case  of  reversion  of  the  property  to  the  grantors  or 
their  successors;  and  said  commission  is  hereby  expressly  prohib- 
ited from  granting  or  extending  the  life  of  any  franchise  under  any 
of  the  powers  conferred  upon  it  by  this  act. 

This  act  is  ordered  to  take  immediate  effect. 


FENDERS  IN  CHICAGO. 


Chicago,  Apr.  i,  1899. 

ICditor  "Review":  Replying  to  your  letter  of  March  21st,  re- 
questing information  relative  to  the  comparative  number  of  acci- 
dents reported  during  the  months  of  January  and  February,  1898 
and  1899,  will  say  that  our  records  show  a  decrease  of  60  per  cent  in 
collisions  with  pedestrians  and  25  per  cent  in  collisions  with  ve- 
hicles for  January  and  February,  1899.  against  the  same  two  months 
in  last  year.  The  statistics  recently  published  in  one  of  the  daily 
papers  were  misleading  inasmuch  as  this  decrease  was  wholly  at- 
tributed to  the  fact  that  certain  companies  in  the  city  had  in  the 
interim  equipped  their  cars  with  what  is  commonly  known  as  "bas- 
ket shaped  fenders."  The  Chicago  City  Railway  operated  no  cars 
during  these  two  months  in  either  year  so  equipped.  The  decrease  in 
the  number  of  accidents,  therefore,  must  be  attributed  either  to  cli- 
matic conditions,  more  care  on  the  part  of  pedestrians  and  drivers 
of  vehicles  or  railway  employes  rather  than  to  the  use  of  mechanical 
safety  devices.  In  January  and  February,  1898,  a  considerable  snow 
fall  was  prevalent,  while  during  the  same  months  of  1899  the  snow 
fall  amounted  to  practically  nothing.  Experience  has  taught  that 
accidents  more  than  double  in  number  when  the  ground  is  covered 
with  snow  and  ice,  and  I  would  therefore  attribute  the  decrease  in 
accidents  above  stated  to  this  condition  more  than  to  any  other. 
From  the  fact  that  the  "basket  shaped  fender"'  projects  over  three 
feet  in  front  of  the  car,  is  it  not  reasonable  to  suppose  that  if  our 
cars  had  been  equipped  with  this  style  of  fender  a  great  many  peo- 
ple might  have  been  struck  who  were  fortunate  enough  to  avoid 
injury  by  being  able  to  get  out  of  the  way  of  an  approaching  car 
simply  by  reason  of  the  cars  not  being  provided  with  extension 
fenders? 

The  nature  of,  accidents  varies  so  widely  and  operating  conditions 
change  so  frequently  it  hardly  seems  reasonable  that  an  intelligent 
comparison  can  be  made  and  the  results  attributed  to  any  particular 
cause.     Yours  truly.  G.  O.  NAGLE, 

Superintendent  Chicago  City  Ry. 
<  •  » 

Beginning  with  June  ist  the  Twin  City  Rapid  Transit  Co..  Min- 
neapolis. Minn.,  will  increase  the  w-ages  of  conductors  and  motor- 
men  to  the  highest  rate  ever  paid  by  the  company.  This  will  be  18 
cents  per  hour.  Good  times  and  a  prosperous  year  have  induced 
this  action. 
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Pleasure  Resorts  in  i8qo. 


PARKS  AND  FREE  ENTERTAINMENTS  AS  A   MEANS  OF 
STIMULATING  STREET  RAILWAY  TRAFFIC. 


By  J.  P.  E.  Clark.  MaiLlfriT,  Biufrliamtoil  Street  Railroad  Co.,  ltiii(.'hanuon,N.Y. 


The  question  of  whether  pleasure  resorts  and  special  entertain- 
ments as  a  means  of  stimulating  street  railway  traffic  are  profitable, 
is  no  longer  asked,  it  having  been  decided  in  the  afSrmative  by  the 
street  railroads  of  the  many  provincial  cities  who  are  studying  to 
increase  traffic  as  much  as  possible,  and  are  not  bothered  by  the 
problem  that  confronts  a  very  few  of  the  larger  cities,  whose  great 
difficulty  is  to  provide  suitable  and  comfortable  arrangements  for 
the  great  number  who  desire  to  ride.  The  most  difficult  questions 
at  the  present  time  are: — How  should  the  pleasure  resorts  be  con- 
ducted? What  style  of  entertainment  should  be  furnished?  and 
whether  or  not  it  is  necessary  to  employ  a  practical  man  to  take 
charge  of  the  amusement  department.  My  observations  are  the 
result  of  nine  years'  experience  in  catering  to  street  railway  patrons 
by  means  of  public  parks  and  special  entertainments.  In  fact  the 
company  by  whom  I  am  employed — The  Bingliani- 
ton  Railroad  Co.,  Binghamton,  N.  Y. — is  the  pio- 
neer in  employing  the  means  above  mentioned  for 
stimulating  street  railroad  traffic. 

It  has  been  demonstrated  beyond  peradventurc 
that  the  most  essential  and  important  feature  in  lay- 
ing out  and  maintaining  a  pleasure  resort  as  an  ad- 
junct of  a  street  railway  system  is  respectability.  To 
attract  large  crowds  and  increase  the  popularity  of 
the  park,  the  presence  in  large  numbers,  of  ladies 
and  children  is  indispensable,  therefore  in  establish- 
ing an  out-door  resort  all  features  of  an  objection- 
able character  should  be  eliminated,  and  only  harm- 
less and  unobjectionable  amusement  and  recreation 
provided.  In  selecting  entertainments  great  care 
should   be    exercised    to    avoid    engaging    any    act 


ROSS   I'.\KK.   11I.M,1I  A.M  rii.N,    N.    V. 

which  approaches  vulgarity,  or  is  the  least  objectionable,  as  it  is  an 
easy  matter  to  overthrow  an  entire  season's  hard  work  in  establish- 
ing the  reputation  of  a  pleasure  resort  by  a  single  week's  perform- 
ance. 

It  goes  without  saying  that  the  character  and  style  of  entertain- 
ment to  be  furnished  is  governed  entirely  by  the  surroundings  and 
environments  of  the  resort  at  which  the  entertainment  is  to  be  pre- 
sented. For  instance,  where  the  entertainment  is  presented  out  of 
doors  upon  a  large  platform  erected  for  the  purpose  and  the  people, 
are  not  provided  with  regular  seating  facilities,  what  are  known  as 
"dumb  acts"  in  the  vaudeville  profession  can  be  presented  in  the 
most  satisfactory  manner.     By  "dumb  acts"  is  meant  those  which 


appeal  entirely  to  the  eye,  such  as  aerial,  acrobatic,  sensational 
novelties,  Japanese,  Arabs,  and  other  acts  of  this  description.  In 
employing  acts  of  this  kind  the  performance  can  be  witnessed  by 
those  scattered  throughout  the  woods  or  upon  the  hill  sides,  as  it 
is  not  necessary  to  be  in  close  proximity  to  the  stage. 

Where  the  pleasure  resort  is  provided  with  a  pavilion  or  hall  a 
performance  of  a  more  diversified  character  can  be  succssfuUy  ar- 
ranged as  singing  and  talking  acts  can  be  introduced,  which  inter- 
spersed witli  other  features  present  a  more  Varied  and  oft  times 
more  satisfying  bill.  But  as  heretofore  stated,  the  program  must 
be  arranged  with  the  greatest  care,  and  the  various  acts  selected 
with  an  idea  of  pleasing,  and  not  affronting,  either  by  dress,  action, 
or  word,  the  most  fastidious. 

The  price  to  be  paid  by  the  railroad  company  or  park  manage- 
ment for  the  special  entertainments  provided,  is  governed  entirely 
by  the  size  of  the  city,  the  number  of  cars  operated,  facilities  for 
reaching  the  pleasure  resort,  and  whether  or  not  an  admission  fee 
is  charged,  and  upon  circumstances  in  general.  Our  experience  has 
taught   us   that   a   very   pleasing  and   diversified   program,    running 


PAVILIONS. 

(including  a  ten-minute  intermission)  about  two 
hours,  can  be  provided  for  from  $250  to  $300  per 
week,  but  in  order  to  arrange  a  satisfactory  pro- 
gram, embracing  seven  or  eight  distinct  acts  and 
occupying  the  length  of  time  above  specified,  and 
keep  within  the  price  mentioned,  the  person  select- 
ing or  organizing  the  entertainment  must  necessar- 
ily be  conversant  with  the  business  and  know  some- 
thing about  amusement  matters.  The  amount  to 
be  expended  for  an  entertainment  is  simply  a  ques- 
tion of  good  business  judgment  on  the  part  of  the 
person  in  charge. 

Numerous  combinations  for  park  entertainments 
have  been  formed  by  the  various  vaudeville  agents 
and  amusement  managers  throughout  the  country. 
In   many  instances,   where   street  railway  managers 
are  inexperienced  in  the  amusement  business  and  do  not  possess  a 
general  knowledge  of  the  many  hundred  available  vaudeville  acts, 
the  combination  managers  are  perhaps  their  most  reliable  means  of 
procuring  a  satisfactory  park  entertainment;  but  where  the  street 
railway  manager  is  thoroughly  posted  and  experienced,  a  cheaper 
and  much  more  satisfactory  program  can  be  arranged  by  engaging 
the  individual  performers  and  making  up  his  own  program,  thereby 
securing  a  much  better  and  more  diversified  entertainment,  and  par- 
ticularly adapted  to  the  resort  where  it  is  presented.     This,  how- 
ever, is  an  unsafe  plan  to  attempt  unless  the  party  arranging  the 
entertainment  is  competent  to  discern  the  good  from  the  bad. 
To  make  pleasure  resorts  profitable  it  is  absolutely  necessary  to 
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make  Ihom  attractive.  A  park  or  resort,  even  those  possessing  the 
greatest  natural  beauty  and  advantages,  will  soon  drop  into  dis- 
favor, and  eventually  out  of  sight,  unless  a  carefully  studied  plan 
is  devised  for  making  them  attractive,  animated  and  respectable. 
There  are  innumerable  features  that  can  be  iddcd  such  as  "carrous- 
als,"  "scenic  railways,"  "mazes,"  "bowling  alleys,"  "shooting  gal- 
leries," and  many  other  smaller  and  less  expensive  features.  The 
number  and  character  of  these  special  features  should  be  governed 
entirely  by  the  size  of  the  city,  location  of  the  resort  and  general 
requirements.  The  fundamental  principle  in  the  operation  and 
maintenance  of  any  pleasure  resort  is  to  keep  within  bounds  in  the 
matter  of  expense,  and  to  make  the  resort  in  itself  self-sustaining 
(as  far  as  possible)  or  even  profitable. 

The  many  pavilions  and  stands  that  must  necessarily  be  provideil 
for  the  sale  of  refreshments,  popcorn,  soft  drinks,  etc.,  can  in  them- 
selves be  made  an  attractive  and  special  feature  of  any  resort.  This 
can  best  be  accomplished  by  providmg  buildings  of  pretty  and  fancy 
designs,  even  though  inexpensive,  and  employing  attendants  that 
are  courteous,  neat  in  appearance,  and  uniformed  in  keeping  with 
the  resort  and  its  environments. 

In  a  great  many  instances  a  portion  of  all  the  amusement  and 
refreshment  privileges  can  be  sub-let  to  advantage,  but  this  is  al- 
ways an  unsafe  policy  unless  an  iron-clad  contract  is  entered  into 
whereby  the  virtual  control,  manner  of  conducting  and  operating 
of  the  several  stands  and  places  of  amusement  is  in  the  hands  of  the 
railroad  company,  who,  morally,  has  to  stand  sponsor  for  the  resort, 
and  its  several  features. 

A  tendency  toward  gemr.il  impruveiiU'iil  is  always  anticipated  by 
the  general  public  which  is  subserved  by  the  respective  resorts, 
therefore  managers  must  be  on  the  alert  f(jr  new  features,  and  where 
they  are  added  it  is  always  well  to  secure  as  much  publicity  of  the 
improvement  (even  though  it  is  slight)  as  possible.  Keep  your 
resort  well  before  the  people.  Commence  advertising  early  in  the 
spring.  Have  your  local  newspapers  mention  the  contemplated  im- 
provements; the  number  of  people  that  visited  the  resort  the  season 
previous,  and  the  immense  popularity  it  attained.  The  saying  that 
"Nothing  succeeds  like  success"  applies  very  closely  to  parks  and 
pleasure  resorts. 

The  question  of  whether  admission  sliould  be  charged  or  not  is 
governed  entirely  by  circumstances.  Where  the  haul  is  short  and 
a  great  many  people  can  be  quickly  and  easily  transported  and  the 
park  or  resort  is  not  provided  with  seating  arrangements,  it  is  in 
my  opinion  generally  advantageous  to  make  admission  to  the  resort 
and  the  entertainment  absuhitely  free,  and  particularly  if  you  eon- 
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trol  and  have  charge  of  the  various  privileges,  as  oft  times  the  extra 
revenue  secured  at  the  various  stands  from  the  largely  increased 
crowd  (due  to  the  fact  that  no  admission  is  charged)  more  than 
offsets  the  money  that  might  be  received  from  admission  fees,  to 
say  nothing  of  the  largely  increased  street  railway  receipts  derived 
from  a  free  entertainment. 


Whether  or  not  other  than  passengers  should  be  admitted  free  is 
a  proposition  that  is  also  largely  governed  by  local  conditions  and 
circumstances.  If  you  have  numerous  attractions  and  stands  that 
you  desire  patronized  it  is  not  always  well  to  drive  people  away 
therefrom  because  they  did  not  pay  5  cents  car  fare.  "A  half  a  loaf 
is  better  than  no  bread"  applies  as  well  to  street  railway  business 
as  any  other,  and  there  is  one  fact  that  should  never  be  lost  sight 


BALLOON  RACE,  CASINO. 

of  in  conducting  a  park  or  pleasure  resort,  that  is  a  crowd  always 
follows  a  crowd.  An  immense  concourse  of  people  is  the  best 
single  attraction  you  can  have. 

The  underlying  and  most  important  benefits  to  be  considered  in 
the  establishing  of  a  pleasure  resort  is  how  you  can  best  and  most 
effectively  increase  the  street  railway  traffic,  and  if  you  control  the 
various  privileges,  how  you  can  secure  the  largest  throng  of  people. 

In  a  great  many  cases  where  arrangements  will  admit,  a  free  ad- 
mission to  the  park  and  a  small  charge  for  a  seat  proves  a  source  of 
sufficient  revenue  to  pay  for  the  special  attraction  provided  and  this 
plan  does  not  serve  to  drive  patrons  away  from  the  resort  itself. 
This,  in  my  opinion,  has  proved  the  most  satisfactory  and  advtan- 
tageous  plan. 

If  possible,  make  special  and  careful  arrangements  for  the  care  of 
excursions,  picnic  parties,  conventions,  etc.  Provide  free  of  ex- 
pense, tables,  dishes,  cooking  facilities  and  other  necessary  accom- 
modations; these  can  be  provided  at  a  nominal  expense,  and  while 
it  requires  care  and  attention  to  look  after  this  department,  it  will, 
if  properly  conducted,  yield  the  most  satisfactory  and  gratifying 
returns. 

Daily  concerts — by  either  a  band  or  orchestra — are  the  most 
potent,  permanent  attraction  that  can  be  secured.  The  most  ad- 
vantageous and  economical  way  to  arrange  this  feature  is  to  hire 
the  men  outright  for  the  season.  Twelve  musicians  that  can 
double  in  brass  and  orchestra  make  a  convenient  and  adequate  num- 
ber for  all  ordinary  purposes.  They  should  be  engaged  with  the 
understanding  that  they  are  to  respond  whenever  and  to  whatever 
they  are  called  upon  to  perform.  In  addition  to  the  daily  concerts 
they  can  be  used  for  advertising,  street  parades,  dancing,  furnishing 
music  for  the  entertainments,  and  in  many  other  ways. 

Fireworks  make  a  cheap  and  standard  attraction.  The  most 
economical  and  satisfactory  way  to  arrange  the  display  is  to  buy 
the  material  in  bulk  and  educate  someone  in  your  employ  to  manu- 
facture the  set  pieces  and  arrange  and  fire  off  the  display.  In  this 
manner  fully  50  per  cent  can  be  saved  from  the  price  charged  for 
regularly  prepared  exhibitions. 

A  zoo  is  always  an  important  attraction  and  almost  indispensable 
feature  of  any  park  or  resort.  The  more  pretentious  and  complete 
it  is  the  better  it  serves  its  purpose;  but  if  imable  to  pro^-ide  a  very 
extensive  affair  of  this  kind,  there  is  no  excuse  why  the  more  com- 
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mon  nnimals,  such  as  bears,  monkeys,  birds,  etc.,  should  not  bo 
provided.  They  always  prove  a  source  of  interest  and  enjoyment 
to  all  visitors,  and  particularly  children.  A  proper  place  should  be 
provided  for  caring  for  these  animals,  and  their  cages  and  surround- 
ings should  always  be  kept  neat  and  clean. 

Street   railroads  have  unsurpassed   facilities   for  advertising  their 
summer  resorts  and  special  entertainments,  and  this  is  a  branch  of 
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the  business  that  requires  careful  attention.  A  free  enltilainnKiil 
properly  advertised  cannot  fail  to  attract  a  crowd.  The  most  eflfec- 
tive  of  the  many  means  offered  is  a  car  covered  with  immense  ban- 
ners with  the  band  inside.  This  perambulator  can  be  put  out  for 
two  or  three  hours  in  the  mornings  so  as  not  to  interfere  with  the 
regular  duties  of  the  musicians.  This  advertising  medium  never 
fails  to  attract  universal  attention. 

Pleasure  resorts  should  always  be  located  near  a  body  of  water 
if  possible.     Nothing  adds  more  to  the  beauty  and  pleasure  of  an 


A  resort  where  liquor  is  dispensed  must  be  established  and  ar- 
ranged upon  an  entirely  diflferent  basis,  and  cater  to  an  entirely  dif- 
lerent  element. 

Keep  your  resort  clean,  wholesome,  attractive  and  respectable! 
Select  your  entertainments  with  care  and  good  judgment!  Keep 
within  bounds  as  to  expense,  or  in  other  words  "Cut  your  garment 
according  to  the  cloth;"  by  so  doing,  and  keeping  a  close  watch 
upon  the  turn  of  affairs,  I  state  emphatically  and  unreservedly  that 
a  pleasure  resort  operated  in  conjunction  with  a  street  railway  will 
prove  a  profitable  investment  and  a  benefit  to  its  projector,  and  the 
public  at  large  of  the  comnnmiiy  in  which  it  is  located. 

*  »  » 

BINGHAMTON,  N.  Y. 

The  Binghamton  Street  Railroad  Co.  will  open  Ross  Park  and 
ihe  Casino  grounds  on  Decoration  Day.  At  the  Casino  more 
electric  lights  will  be  placed  about  the  grounds  giving  brilliant 
illumination.  The  band  concerts  beginning  June  I  will  be  a  regular 
feature,  as  it  was  last  year,  .■\thletic  sports  will  receive  more  en- 
couragement; the  track,  base  ball  field,  tennis  courts  and  golf  links 
will  be  kept  in  fine  condition.  The  cafe  in  the  Casino  will  be  en- 
larged and  first-class  meals  served  at  all  times. 

Ross  Park  last  year  was  a  Mecca  for  excursion  parties  from  many 
cities  in  New  York  and  Pennsylvania.  From  Decoration  Day  untiF 
the  season  closed,  October  ist,  hardly  a  day  passed  without  an  ex- 
cursion of  some  kind  coming  to  the  city  to  enjoy  the  beauties  of 
the  park.  The  seating  facilities  in  front  of  the  platform,  where  the 
entertainments  are  given  are  not  sufficient,  and  it  is  intended  to 
make  a  natural  grand  stand  on  the  hill  facing  the  dancing  hall. 
Rustic  seats  will  be  arranged  nn  the  shaded  hill  side  for  the  comfort 
of  the  spectators. 

ALLENTOWN,  PA. 

The  Allentown  &  Lehigh  Valley  Traction  Co.  operates  its  own 
park  and  does  not  rent  any  part  of  it.  No  admission  is  charged  to 
passengers  or  others,  but  bicyclists  must  leave  their  wheels  outside 
the  park  at  the  check  rooms.  The  theater  has  six  dressing  rooms 
.ind  a  stage,  the  entire  front  of  which  is  simply  an  open  shell  with  a 
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out-door  resort  than  a  pretty  lake  or  river,  offering  many  additional 
attractions,  such  as  boating,  bathing,  and  innumerable  entertain- 
ments that  cannot  be  arranged  or  provided  without  water  facilities. 
Under  no  circumstances  should  liquor  be  sold  at  parks  or  pleasure 
resorts  operated  in  conjunction  with  street  railways.  The  liquor 
traffic  should  be  kept  entirely  aloof  and  apart  from  resorts  of  this 
kind,  primarily  for  the  reason  that  no  park  or  pleasure  resort  can 
succeed  without  the  unrestricted  patronage  of  ladies  and  children, 
or  without  the  good  moral  endorsement  of  the  community,  wherein 
it  is  located,  neither  of  which  can  be  attained  when  liquor  is  sold. 


roof  covering  almost  to  the  front  of  the  stage.  The  dressing  rooms 
are  in  the  rear,  and  of  course  entirely  closed.  The  performances  are 
given  in  the  open  air  entirely,  no  building  or  enclosure  being  neces- 
sary. The  ground  lies  naturally  in  an  upward  slope,  upon  which 
are  built  benches  giving  capacity  for  about  three  thousand  persons. 
A  charge  of  10  cents  is  made  for  450  reserved  seats  directly  in  front 
of  the  stage.  The  theatrical  attractions  this  year  will  be  on  the 
variety  order,  such  as  vaudeville,  specialties  and  minstrel  shows, 
these  being  very  much  the  same  as  they  have  been  during  the  past 
five  years. 
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Mr.  A.  1".  Walter,  secretary  and  treasurer  nf  the  company,  says: 
"Our  experience  with  these  attractions  has  been  satisfactory,  con- 
sidering the  fact  that  lliey  seem  to  have  become  incident  and  neces- 
.sary  to  street  railway  operations.  We  believe  that  picnics  and  con- 
ventions are  more  profitable,  however,  than  theatrical  attractions, 
if  they  can  be  got,  the  experience  we  have  had  in  this  line  leading 
us  to  believe  this.  We  expect  to  make  an  extraordinary  elTorl  dur- 
ing the  coming  season  to  get  more  picnics  and  conventions  than 


AT  -V.   l:.\ND  CONCERT-WILLOW  GROVE  IWRK 


during  the  past  two  or  three  years.  Our  company  owns  an  elephant 
which  has  not  been  at  the  park  for  the  past  few  years,  but  which  wc 
expect  to  place  there  again  this  year.  This  is  a  great  attraction  for 
young  children.  We  also  have  quite  a  number  of  animal  cages  and 
in  some  of  these  we  expect  to  have  a  few  animals.  One  or  two  cages 
at  least  will  contain  I2  or  15  monkeys.  The  monkey  cage  at  our 
park  has  always  proved  to  be  a  center  of  attraction." 


I'llll.ADKI^PHIA. 

In  Willow  Cirove  I'ark,  I'hiladelphia  has  the  most  highly  im- 
proved street  railway  resort  in  the  country,  upon  which  $500,00fj  has 
been  spent  by  the  Union  Traction  Company.  It  lies  in  the  beautiful 
Chelden  Hills  about  1.3  miles  from  the  center  of  the  rily  nnd  includes 
three  large  grrjves  which  easily  shelter  25,000  pleasure  seekers. 
Thousands  of  trees,  flow.-rs,  tropical  plants  and  shrubbery  of  every 

variety  have  been  planted  in  the 
|)ark.  The  company  has  built  a 
scenic  railway  which  is  said  to  be 
the  longest  in  the  country,  a  car- 
rousel, a  Moorish  maze,  a  bicycle 
swing,  fhoot-the-cliutcs,  a  the- 
atre, a  fine  casino  and  the  artistic 
music  pavilion  shown  in  the  il- 
lustrali'in.  Kach  season  one  of  the 
finest  bands  in  the  country  is  en- 
gaged together  with  choruses  and 
special  artists  to  furnish  high 
class  music.  This  season  Dam- 
rosch  and  his  New  York  Sym- 
bony  orchestra  and  Band  Rosa  of 
55  pieces  will  render  musical  pro- 
grams. 

The  electric  fountain  was  con- 
structed at  a  cost  of  $100,000  and 
surpasses  even  the  famous  elec- 
tric fountain  at  the  World's  Fair. 
It  measures  44  ft.  across  the  base, 
has  two  basins,  one  5  ft.  and  the 
other  8  ft.  above  the  lake.  It 
contains  38  nozzles,  varying  from 
j^  to  i^  in.  in  diameter,  and  867 
%  and  J4-iu.  jets  emitting  in  all 
1.500  gallons  of  water  per  minute, 
and  arranged  to  throw  vertical 
and  inclined  columns  and  sprays 
in  large  and  small  circles,  by 
which  a  large  number  of  beautiful  combinations  can  be  made  and 
these  are  especially  impressive  when  illuminated  by  powerful  elec- 
tric lights.  The  operation  of  the  fountain  is  conducted  from  a  room 
on  shore  which  is  connected  with  another  directly  beneath  the  foun- 
tain by  a  tunnel,  two  men  only  being  required  for  the  work.  The 
lake  in  which  the  fountain  is  situated  covers  an  area  of  to  acres  and 
affords  fine  boating  facilities. 
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The  Willow  Grove  park  bicycle  track  and  athletic  field  have  a 
national  reputation  and  large  athletic  meets  and  contests  are  often 
held  here.  An  electric  theater  with  phonographs  and  kinetoscope 
entertainments  is  a  great  attraction.  There  was  one  huge  weeping 
willow  tree  in  the  park  which  was  decorated  in  a  most  unique  man- 


ELECTRIC  FOUNTAIN,  WILLOW  GROVE  PARK. 

ner  by  hanging  250  incandescent  lamps  in  its  branches.  The  crowds 
at  the  park  arc  often  very  large,  numbering  at  times  as  high  as  50,- 
000,  and  it  is  natural  that  there  would  be  some  petty  accidents  and 
sudden  sickness.  To  provide  for  such  emergencies  there  is  a  doctor 
at  the  superintendent's  lodge  who  can  be  reached  by  telephone  from 
any  part  of  the  grounds. 

No  intoxicating  liquor  is  sold  and  its  use  is  absolutely  prohibited 
on  the  grounds.  .'V  detachment  of  25  policemen  keep  perfect  order, 
as  it  is  the  object  of  the  company  to  cater  to  the  best  class  of  people. 
Special  effort  is  made  to  secure  the  annual  picnics  and  gatherings  of 
churches,  Sunday  schools  and  societies,  and  last  season  over  500 
church  organizations  held  their  picnics  in  the  park. 

LYNCHBURG,  VA. 

The  Lynchburg  &  Rivcrmost  Street  Railway  Co.  is  developing 
and  improving  Rivermost  Park,  which  is  an  undulating  tract  of  30 
acres  of  primeval  forest  growth  upon  an  elevated  plateau  with  a 
magnificent  view  of  the  Blue  Ridge  Mountains  20  miles  distant.  The 
natural  beauty  of  the  park  has  been  enhanced  by  laying  out  walks 
and  lawns  and  planting  trees  and  shrubbery  in  suitable  places.  The 
company  owns  the  park  and  rents  the  amusement  and  refreshment 
concessions.  Admission  to  the  park  is  free  to  all,  including  bicy- 
clists, but  it  is  divided  into  two  sections,  one  for  white  and  the 
other  for  colored  people,  and  no  passage  is  allowed  between  thein. 
There  are  two  pavilions,  one  for  each  section,  and  the  automoatic 
swings  owned  by  the  company  can  be  used  by  all  visitors.  A 
switchback  railway  is  owned  and  operated  by  a  private  party,  who 
charges  5  cents  a  ride,  and  sells  eight  tickets  for  25  cents.  The  privi- 
lege of  giving  theatrical  performances  is  leased  for  the  season. 
Picnic  parties  are  encouraged,  and  there  is  a  large  patronage  from 
the  same. 

H.  P.  Woodson,  president  of  the  .-ompany,  stiles:  "An  exten- 
sion is  being  built  which  will  put  our  cars  into  City  Park,  owned  by 
the  municipality.  It  is  undergoing  improvement  under  the  hand  of 
an  experienced  florist  and  park  superintendent  and  it  is  now  one  of 
the  prettiest  in  this  section  of  the  state.  The  city  has  given  permis- 
sion to  the  company  to  erect  a  neat  and  attractive  pavilion  in  the 
heart  of  the  park,  and  we  expect  by  May  1st  to  have  our  cars  run- 
ning into  the  park.  As  soon  as  the  extension  is  completed  we  will 
have  a  park  at  each  end  of  the  road,  and  the  route  between  them  lies 
through  the  heart  of  the  city  and  over  an  elevated  route  beyond  to 


the  terminus  at  Rivermost  Park.  This  route  is  perhaps  the  most 
picturcsiiue  in  the  state,  with  a  magnificent  view  of  the  Blue  Ridge 
Mountains,  and  the  short  spurs  reaching  within  10  miles  of  the  city. 
In  warm  weather  a  delightful  breeze  sets  in  about  7  oclock  in  the 
evening  and  lasts  until  midnight,  making  trolley  rides  most  delight- 
ful. Concerts,  musicales  and  other  entertainments  will  be  pro- 
vided at  Rivcrmost  Park  during  the  season  from  8  to  10:30  p.  m. 
The  distance  from  park  to  park  is  about  four  miles  and  the  fare  is 
5  cents." 

TOLEDO,  O. 

The  Toledo  Traction  Co.  manages  its  own  park  but  rents  such 
concessions  as  selling  popcorn,  peanuts,  confectionary  and  operat- 
ing the  merry-go-round  and  scenic  railway.  There  are  two  theatri- 
cal performances  daily,  usually  high  class  vaudeville,  and  band  con- 
certs afternoon  and  evening.  The  electric  fountain  and  the  zoologi- 
cal garden  are  great  attractions,  as  is  also  the  boating.  Picnics  and 
conventions  are  sought  after  and  prove  profitable.  The  round  trip 
to  the  park  costs  15  cents,  including  the  admission,  for  which  others 
than  passengers  are  charged  10  cents.  Bicycles  are  checked  free  on 
payment  of  admission. 

DAVENPORT,  ROCK  ISLAND  AND  MOLINE. 

The  park  about  Black  Hawk's  Watch  Tower,  maintained  by  the 
Tri-City  Railway  Co.  is  one  of  the  most  attractive  in  the  Central 
States.  The  famous  Black  Hawk  Inn,  overlooking  the  Rock  River 
valley  and  the  beautiful  scenery  thereabouts,  have  been  described 
and  illustrated  in  previous  issues  of  the  "Review."  Besides  the  nat- 
ural attractions  many  facilities  for  entertainment  have  been  provided 
by  the  railway  company  such  as  bowling  alleys,  dancing  pavilion, 
rifle  range,  museum,  carrousal,  merry-go-rounds,  swings  and  elec- 
tric fountain.  The  theater  is  a  neat  little  outdoor  play  house,  the 
stage,  wings  and  property  rooms  absorbing  the  whole  structure,  and 
the  audience  occupies  seats  arranged  up  the  hill.    Vaudeville,  comic 


THE  CHUTES  FROM  THEIR   HE.\D-WATCH  TOWER. 

opera  and  dramatic  entertainments  are  given.  Nearby,  balloon  as- 
censions are  made  and  trapeze  and  slack-wire  acts  amuse  the 
crowds. 

The  chutes  are  a  never-failing  attraction,  being  the  most  popular 
feature  of  the  park.     The  toboggans  are  built  like  boats  and  slide 
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down  a  greased  track  several  luimlred  (eel  long  and  al  the  foot  rush 
splashing  into  the  river.  At  the  bottom  of  the  chute  the  speed  ap- 
proaches a  mile  a  minute  and  yet  there  is  perfect  safely,  for  no  acci- 
dent has  occurred  to  the  thousands  wlio  have  enjoyed  the  sport. 
All  the  concessions  arc  rented  to  one  party.  Admission  is  free  to 
all,  but  bicycle  riders  must  leave  their  wheels  in  the  check  room  and 
pay  10  cents  for  their  keeping.  All  buildings  and  improvements 
were  carried  out  by  Ihc  railway  conip.iny. 

BALTIMORl'.,  MU. 

The  Baltimore  Consolidated  Railway  Co.  owns  and  operates 
Gwynn  Oak  Park,  which  is  located  seven  miles  northwest  of  the 
city  at  Gwynn  Falls.  It  covers  76  acres,  wooded  with  ancient  and 
stately  oaks.     Sunday  schools,  church  parties  and  all  kinds  of  pic- 


r.ANli  STAMi,  1;  W  \  \\    o\l<    I'A  Iv  K.    1:  \  I,  II  Ml  iK  I 

nics  are  especially  solicited  and  tables  and  benches  are  placed 
through  the  woods  for  their  convenience.  No  intoxicating  liquors 
are  allowed  on  the  grounds,  and  the  best  police  regulations  are  ob- 
served. The  restaurant,  dining  pavilion,  and  the  other  buildings 
clustered  about  them  arc  entirely  new  and  of  ample  size  for  the 
shelter  of  the  largest  multitude  in  case  of  storms.  The  dancing 
pavilion,  the  interior  of  which  is  shown,  is  the  largest  and  finest  in 
the  state.  A  string  orchestra  will  furnish  music  from  10  a.  m.  to 
II  p.  m.,  and  sacred  concerts  will  be  given  on  Sunday.  There  are 
tennis  courts  and  base  ball  grounds  tor  athletic  games,  also  the 
lake  with  bath  houses  give  opportunity  for  boating  and  bathing. 
The  merry-go-round,  photograph  and  shooting  galleries  furnish 
much  amusement.  Ballon  ascensions,  rope  walking,  high  diving, 
music,  specialties,  circuses,  etc.,  are  free  to  the  patrons  of  the  park. 

GRAND  RAPIDS,  MICH. 

The  Consolidated  Street  Railway  Co.,  of  Grand  Rapids,  rents  the 
park  privileges  such  as  the  restaurant,  ice  cream,  soda  water,  cigars, 
peanuts,  popcorn,  fruit,  candy,  etc.,  but  retains  supervision  over  all. 
It  is  the  purpose  of  the  management  to  fill  the  grounds.  16  acre^ 
with  merry-go-rounds,  switchbacks,  gypsy  camps  and  like  attrac- 
tions which  are  respectable.  Near  the  park  is  a  fine  bathing  beach. 
Two  large  steamers  make  the  round  of  Reed's  Lake  all  day  and 
are  liberally  patronized.  Picnics  and  conventions  are  desired,  and 
if  they  cannot  be  located  at  the  resort  the  company  assists  in  get- 
ting them  to  the  city.  Admission  is  free  to  all.  including  bicyclists. 
A  check  room  is  provided,  which  may  be  used  at  a  charge  of  5 
cents. 

In  reference  to  the  management  of  the  park  Pres.  G.  S.  Johnson 
says:  "We  devote  a  good  deal  of  time  and  much  attention  to  our 
summer  resort,  because  we  find  the  better  it  is  conducted  the  larger 
the  traffic  is.  and  the  better  the  class  of  entertainments  given,  the 
more  popular  it  becomes.  Each  year  we  have  been  enlarging  the 
scope  of  the  entertainments.  This  year  there  will  be  a  variety  of 
entertainments  and  attractions,  and  they  will  all  be  high  grade.    We 


confine  ourselves  to  no  special  features,  and  embody  in  our  pro- 
grams everything  which  promises  to  draw.  For  instance,  wc  have 
Barlow  Brothers'  Minstrels  and  comic  opera  troupes  of  from  18  to 
25  singers.  Wc  have  various  troupes  of  trained  animals,  wild  and 
domestic,  also  some  of  the  very  best  grade  of  vaudeville  attractions, 
gymnastic  and  athletic  performances.  In  fact,  the  range  of  the  at- 
tractions extends  over  nearly  the  whole  field  of  amusements.  Of 
course  wc  endeavor  to  limit  the  expenditures  so  that  they  will  not 
exceed  the  receipts  to  any  great  extent. 

"The  admission  to  the  pavilion,  which  will  easily  accommodate 
from  six  to  seven  thousand  people,  is  free,  and  the  arrangement  of 
the  building  is  such  that  the  stage  performances  can  be  seen  from 
and  part  of  it.  Wc  have  about  six  hundred  reserve  scats,  for  which 
we  charge  10  cents  each  for  every  performance.  This  affords  those 
who  desire  to  be  absolutely  comfortable  during  the  whole  perform- 
ance the  opportunity  to  be  so,  and  yet  it  does  not  prevent  those 
who  do  not  care  for  the  seats  from  seeing  what  is  going  on.  Wc 
find  this  arrangement  very  satisfactory,  and  the  seats  sell  readily  for 
the  better  class  of  performances.  For  the  poorest  or  medium 
grades,  they  do  not  sell  so  rapidly.  Wc  find  this  reserve  scat  ar- 
r.ingemcnt  a  considerable  help  financially,  as  the  money  so  gathered 
goes  some  way  toward  paying  the  salaries  of  the  performers. 

"We  have  a  band,  which  is  a  fixed  feature  of  the  place,  a  contract 
being  made  with  them  for  an  engagement  from  the  begining  to  the 
close  of  the  season.  This  band  is  made  up  from  15  to  20  pieces,  and 
is  so  arranged  that  it  can  be  converted  from  an  orchestra  to  a  brass 
band  or  vice  versa,  as  occasion  requires.  If  we  find  wc  have  a  stage 
performance  which  is  not  up  to  the  standard,  we  strengthen  it  and 
fill  up  what  is  lacking  with  the  band,  it,  at  such  times,  giving  con- 
certs, which  are  attractive  to  people  in  this  vicinity." 

ELGIN,  ILL. 

The  Elgin  City,  Carpentcrsville  &  Aurora  Railway  Co.  is  favora- 
bly situated  with  reference  to  parks,  for  there  are  a  number  along  its 
lines  which  it  docs  not  have  to  maintain.  The  city  of  Elgin  owns  a 
fine  park  of  80  acres,  with  two  lakes  for  boating,  and  a  zoological 
garden,  including  bear  pits,  deer,  foxes  and  other  wild  animals. 
This  is  at  the  terminus  of  one  of  the  company's  lines.  An  electric 
fountain  is  operated  by  the  company  and  weekly  concerts  are  given 
by  the  Elgin  band.     Besides  this  one.  Front  Park  is  on  the  Dundee 


DANCING  PAVILION.  GWTXX  OAK  PARK.  BALTIMORE. 

line.  Five  Islands  Park  on  the  Geneva  line  and  connection  is  made 
with  St.  Charles  Park. 

INDIANAPOLIS.  IND. 

Fairview  Park,  owned  by  the  Citizens'  Street  Railroad  Co..  of 
Indianapolis,  is  a  tract  of  260  acres  beautifully  situated  on  an  eleva- 
tion overlooking  the  White  River  valley.  The  refreshment  bui'd- 
ing  shown  in  the  illustration  was  built  by  the  company.  The  con- 
cessions for  the  refreshments,  pony  track,  bowling  alleys,  merry- 
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go-round,  boating,  photograph  and  shooting  galleries  are  all  let. 
Band  concerts  are  given  through  the  summer,  .•\dmission  to  the 
park  is  free  to  all.  The  "Open  Air  Mission"  is  a  charitable  work 
encouraged  by  the  company.  The  poor  and  sick  children  in  the 
city  arc  conveyed  to  the  park  each  morning  through  the  summer 


FAIRVIEW  I'AKK.  INIII.\N.\I>OLIS. 


on  a  special  car,  leaving  the  city  at  8  a.   m.   and  returning  in  the 
evening. 

CLEVEL.'\ND,  O. 

The  last  four  views  are  of  the  Avon  Beach  Park  of  the  Lorain  & 
Cleveland  Railway  Co.  The  station  at  the  park  is  a  large  brick 
building  sufficient  to  accommodate  big  crowds.  The  pavilion  is  a 
commodious  and  well  lighted  frame  building.  The  bathing  beach 
and  pulpit  in  the  woods  constitute  the  other  views. 

ATCHINSON,  KAN. 

The  Atchinson  Railway,  Light  &  Power  Co.  manages  its  own 
park   and   rents   only   the   refreshment   privileges.     A   charge   of   10 


cents  is  made  to  those  who  are  not  passengers  and  bicyclists  arc 
not  encouraged.  A  base  ball  diamond  is  enclosed  within  the  park 
and  the  usual  admission  is  charged  to  the  ball  games.  There  are 
also  boating  facilities.  A  summer  theater  has  been  built  with  stage 
and  scenery  and  a  seating  capacity  of  6oo.  The  floor  is  used  for 
dancing  purposes  a  portion  of  the  time.  One  or  two  good  opera 
companies  have  been  engaged  for  one  week  each,  but  these  have 
proved  unprofitable,  heretofore.  A  first-class  orchestra  will  furnish 
nuisic  for  this  summer.  It  has  been  found  that  picnic  parties  draw 
the  greatest  numbers  to  the  park  at  least  expense  to  the  company. 
As  economically  as  the  park  can  be  managed,  it  has  been  found  that 
it  cost  42  per  cent  of  all  fares  collected  for  expenses,  including  at- 
tractions. 

HOT  SPRINGS,  ARK. 

The  Hot  Springs  Street  Railroad  Co.  owns  and  manages  its  own 
park,  renting  only  the  refreshment  stands.  It  is  equipped  for  all 
kinds  of  athletic  and  a<|uatic  sports,  there  being  facilities  for  boat- 
ing, fishing,  bathing,  baptizing;  there  are  base  ball  and  foot  ball 
grounds,  bicycle  track,  bowling  alleys  and  a  ring  for  boxing  con- 
tests. There  are  dancing  floors  and  a  merry-go-round,  and  in  fact 
opportunity  for  all  kinds  of  amusements  in  season.  Minstrel  and 
vaudeville  entertainments  are  given  in  the  theater  and  pyrotechnic 
displays  alway.s  draw  large  crowds.  The  company  solicits  and  gets 
many  school  picnics  and  conventions.  Gen.  Mgr.  C.  G.  Convers 
states  that  the  results  last  year  were  good,  for  the  park  is  operated 
to  stimulate  travel,  but  care  is  exercised  to  keep  expenses  down  to  a 
reasonable  figure. 

HARRISBURG,  PA. 

There  was  recently  a  conference  at  Harrisburg,  Pa.,  attended  by 
managers  of  electric  railway  companies  of  Altoona,  Allentown, 
Reading,  Williamsport,  Lancaster,  York  and  Carlisle  for  the  pur- 
pose of  forming  a  circuit  to  arrange  with  theatrical  managers  for  the 
park  entertainments.  By  this  means  lower  rates  can  be  secured, 
each  attraction  will  stay  one  week  at  each  park  and  a  better  class  of 
entertainments  can  be  secured. 


The   Bay  City  (Mich.)  council  has  requested  the  street  railway 
companies  to  employ  only  residents. 
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SOUTHERN   TERMINAL    STATION.  BOSTON. 

TIic  Soutluin  Terminal  Station  in  Boston,  which  was  opened  to 
traffic  January  I,  1899.  is  the  hirgest  terminal  passenger  station  ever 
built  and  it  is  of  interest  to  electric  railway  men  because  of  the  ar- 
rangements made  by  the  steam  railroads  for  competing  with  elec- 
tric street  railways  by  adopting  electricity  as  the  motive  power  on 
suburban  lines.  A  union  station  for  handling  the  traffic  of  the  Bos- 
ton &  Albany,  the  New  England,  the  Boston  &  Providence,  and  the 
New  York,  New  Haven  &  Hartford  Railroads,  was  strongly  advo- 
cated by  Mayor  Josiah  Quiucy  at  the  commencement  of  his  f^rst 
term  in  1896,  When  he  liroaclud  the  plan  to  the  oflicials  of  the  rail- 
roads interested  they  readily  acquiesced  and  on  June  9.  "896,  a  bill 
chartering  the  Boston  Terminal  Company,  and  providing  tor  the 
erection  of  a  union  station,  was  approved  by  the  governor.  The 
four  railroad  companies  mentioned  constitute  the  Boston  Termmal 
Company,  and  they  handle  approximately  25,000,000  passengers  per 
annum,  this  number  being  about  one  half  the  total  for  Boston.  The 
population  within  50  miles  of  Bostoli  is  2,392,000,  which  is  greater 
than  that  within  the  same  distance  of  any  other  American  city  save 
New  York. 

The  main  building  extends  792  ft-  al""g  Atlantic  avenue,  and  672 
ft.  along  Summer  street;  the  central  curved  portion  is  228  ft.  long. 
As  seen  from  Federal  street  the  central  station  is  a  five-story  build- 
ing; the  first  story  is  used  for  station  purposes  and  the  others  for 
ofTiccs,  conductors'  and  trainmen's  rooms  and  the  otTices  of  the  Bos- 
ton Terminal  Company  occupy  the  second  floor,  the  Boston  &  Al- 
bany the  third,  and  the  New  York,  New  Haven  &  Hartford  the 
fourth  and  fifth  floors. 

The  five-story  building  has  a  total  frontage  of  87S  ft.,  and  on 
Summer  street,  Atlantic  avenue  and  Dorchester  avenue  are  two- 
story  buildings  234  ft.,  356  ft.  and  725  ft.  long,  respectively,  making 
the  total  frontage  on  the  three  sides  2,190  ft. 


the  station  at  one  side  of  the  steam  tracks  and  at  a  grade  about  17  ft. 
beneath  them,  and,  as  they  enter,  they  spread,  so  that  there  is  a  large 
platform  between  the  tracks.  This  central  platform  lies  immediately 
below  the  midway  on  the  main  floor,  and  is  connected  with  it  and 
the  main  waiting  room  by  stairs.     It  is  designed  to  be  the  loading 
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platform,  and  is  the  right  platform  for  all  trains.  The  unloading  is 
designed  to  be  done  on  the  outside  platforms.  The  total  platform 
area  on  this  floor  is  large  enough  to  allow  the  assembling  of  about 
25,000  people  at  one  time.  It  is  to  be  raised  about  4  ft.  above  the 
tracks,  so  that  the  height  of  the  stairway  is  to  be  13  ft.,  while  there 
is  an  8-ft.  rise  in  passing  to  Summer  street  by  the  inclined  way, 
which  will  have  a  gradient  of  not  more  than  6  ft.  in  100.  So  long 
as  only  one  of  the  two  loop  tracks  is  needed,  therefore,  all  climbing 


NEW  SOUTHIiRN  TERMINAL  STATION,  BOSTON. 


The  new  and  important  features  of  this  station  are  the  separation 
of  the  local  and  through  traffic,  the  arrangement  of  these  two 
classes  on  different  floors,  the  use  of  loops  instead  of  stubs  for  the 
local  traffic,  and  the  use  of  some  other  motive  power  than  steam  foi 
the  local  traffic. 

The  trainshed  is  570  ft.  wide  by  602  ft.  long,  with  28  tracks;  in- 
cluding the  headhouse  the  area  covered  is  13  acres.  The  tracks  are 
5  ft.  above  the  street  level  and  are  reached  without  steps,  the  ap- 
proaches being  inclined  grades  of  3  and  s  per  cent.  The  suburban 
traffic  is  to  be  handled  on  a  lower  level.  Two  loops  were  deemed 
equivalent  to  the  28  stub  tracks  in  the  main  shed.    The  loops  enter 


of  stairs  will  be  avoided.  The  radius  of  the  outer  track  is  262  ft, 
and  the  inner,  242  ft. 

This  station  was  built    with  the    idea  of    eventually  substituting 

some  other  motive  power  for  steam  in  handling  the  local  traffic 

While  the  Terminal   Company  does  not  state  that  electricity  has 

been  decided  upon,  it  admits  that  it  is  at  present  the  most  probable. 

<  ■  » 

The  Atlanta  Consolidated  Railway  Co.  has  just  put  in  service  a 
very  handsome  car  which  was  built  in  the  company's  shops.  Six 
other  cars  similar  to  this  one  are  near  completion  and  20  more  are 
under  headway. 
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OPERATING  EXPENSES  OF  CONNECTICUT 
ROADS  IN    1898. 


The  Railroad  Commissioners  of  Connecticut,  in  their  annual  re- 
port for  1898.  give  street  railway  statistics  for  nine  months  only,  that 
is,  from  October  i,  1897,  to  June  30,  1898.  This  change  in  the  fiscal 
year  was  made  in  order  to  make  the  fiscal  year  for  the  street  rail- 
ways the  same  as  for  the  steam  roads.  The  fact  that  the  returns 
given  do  not  include  the  months  of  July.  August  and  September, 
when  traffic  is  heaviest,  renders  the  figures  less  valuable  for  the  pur- 
pose of  making  comparisons  with  previous  years. 

There  are  now  31  street  railways  reporting  to  the  Commissioners, 
two  new  ones  having  been  added  durine;  the  period  covered  by  the 
report.  One  of  these  is  the  Manufacturers'  Railroad  Company,  of 
New  Havtn,  which  has  1.36  miles  of  track  and  handles  freight  cars 
only. 

The  increase  in  mileage  was  25.71  miles;  of  this  25.00  miles  was 
increase  of  main  track.  The  total  trackage  June  30,  1898,  was  411.41 
miles,  including  24.40  miles  of  sidings. 

The  total  capital  stock  issued  was  $10,451,000,  an  increase  of  $680,- 
600;  the  stock  per  mile,  excluding  sidings,  is  $27,004.50.  The  bonds 
aggregate  $10,022,800,  an  increase  of  $930,000;  the  bonded  indebt- 
edness per  mile  is  $25,897.97.  The  floating  indebtedness  is  $758,- 
828.04,  a  decrease  of  $312,593;  per  mile  it  is  $1,960.74. 

The  total  cost  of  construction  was  reported  as  $17,519,534,  or  $42,- 
584.53  per  mile,  excluding  sidings;  and  the  total  cost  of  equipment 
as  $2,286,706.56,  or  $5,908.63  per  mile.  These  figures  are  stated  to  be 
only  approximate,  and  to  include  the  cost  of  electric  lighting  plants 
in  a  number  of  instances. 

For  the  nine  months  the  gross  earnings  were  $2,018,985.98,  being 
$5.253.55  per  mile  operated,  $.1945  per  car-mile  run,  and  $.0514  per 
passenger  carried.  Operating  expenses  were  $1,312,561.37,  being  65 
per  cent  of  the  gross  earnings,  $3,391.53  per  mile  operated,  $.1271 
per  car-mile  run,  and  $.0334  per  passenger  carried. 

Dividends  were  declared  by  ro  operating  companies  of  $180,276.40 
"n  $3,777,500  of  capital  stock. 

Taxes  tc  the  amount  of  $161,164.36,  which  is  about  8  per  cent  of 
the  gross  earnings  and  22.7  per  cent  of  the  net  earnings,  were  paid. 
Of  this,  S133.053  went  to  the  state. 

The  car-miles  run  in  the  state  (three  small  roads  not  reporting") 
were  $10,323,464.  The  passengers  carried  were  39.272,306,  being  3.8 
per  car-mile. 

The  number  of  employes  is  1,978,  or  about  five  persons  per  mile 
of  road. 

In  the  nine  months  138  persons  were  injured,  of  whom  10  were 
killed. 

Data  as  to  equipment  and  itemized  statements  of  expenses  in 
cents  per  car-mile  are  given  below  for  the  roads  which  gave  the 
necessary  data  in  their  reports.  Track  is  measured  as  single  track, 
exclusive  of  switches  and  sidings. 

The  Manufacturers'  Railroad  Company,  of  New  Haven,  owns  one 
30-ton  electric  locomotive  and  1.364  miles  of  track,  hauling  freight 
cars  only;  its  gross  receipts  were  $4,106.56;  operating  expenses, 
$2,780.38. 


BRIDGEPORT  TRACTION  COMPANY. 


Track,  52.60  miles;  closed  cars.  53;  open  cars,  51;  equipped  with 
motors,  66;  cars  equipped  with  fenders,  65;  snow  plows,  7;  car-miles 
run,  1,454.638;  passengers,  4,108,260;  passengers  per  car-mile,  2.824; 
round  trips,  220680;  employes,  200;  fare,  5,  10  and  15  cents;  operat- 
ing expenses,  51.6  per  cent  of  earnings. 

Repairs  of  roadbed  and  track 2620 

Repairs  of  fences 0352 

Repairs  of  buildings  and  fixtures 1777 

Repairs   of  electric   line   construction 0893 

Removal  of  snow  and  ice 1578 

Repairs  of  cars  1927 

Repairs  of  equipment  of  cars 6906 

Care  of  horses   0542 

Electric  motive  power  9730 

Wages,  conducting  transportation  4. 11 10 

Wages  and  salaries,  other  7790 

Accident  fund,  2j^  per  cent  of  gross  earnings 4720 

Fire  insurance  1448 


Other  expenses,  legal,  printing,  etc 4171 

Total  expenses  per  car-mile   8.5564 

Receipts  from  passengers  per  car-mile   16.4330 

Earnings  per  car-mile   16.5680 


BRISTOL  &  PLAINVILLE  TRAMWAY  COMPANY. 


Track  operated,  7.33  miles;  closed  cars,  5;  open  cars,  10;  equipped 
with  motors,  14;  snow  plow,  i;  car-miles  run,  145.629;  passengers 
carried,  543,032;  passengers  per  car-mile,  3.728;  round  trips,  15,725; 
employes,  30;  fare,  5  and  10  cents,  4-cent  commutation,  3-cent 
school;  operating  expenses,  69.7  per  cent  of  passenger  receipts. 

Repairs  of  road  bed  and  track 7801 

Repairs. of  buildings  and  fixtures 0389 

Repairs  of  electric  line  construction 1889 

Removal  of  snow  and  ice 1490 

Repairs  of  cars  6500 

Repairs  of  equipment  of  cars 0508 

Pa  rk  attractions 0457 

Legal  expenses   ion 

Transportation  supplies   1407 

Electric  motive  power 2.5025 

Wages,  conducting  transportation  6.1500 

Wages  and  salaries,  other 9280 

Damages,  persons  and  property  1065 

Insurance    4669 

Sundries   4280 

Total  expenses  per  car-mile 12.7271 

Receipts  from  passengers  per  car-mile 18.2650 


CENTRAL    RAILWAY    &    ELECTRIC    COMPANY,    NEW 
BRITAIN. 


Track  operated,  16.55  miles;  closed  cars,  16;  open  cars,  22; 
equipped  with  motors,  32;  cars  equipped  with  fenders,  32;  snow 
plows,  4;  car-miles  run,  338.403;  passengers  carried.  1,4.^4,105;  pas- 
sengers per  car-mile,  4.238;  round  trips,  60.294:  employes,  83;  fare, 
5,  8  and  15  cents;  operating  expenses,  7.57  per  cent  of  earnings. 

Repairs  of  roadbed  and  track 81 15 

Repairs  of  buildings  and  fixtures 0755 

Repairs  of  electric  line  construction 3785 

Removal  of  snow  and  ice 2246 

Repairs  of  cars  8146 

Repairs  of  equipment  of  cars 2042 

Care  of  horses  0628 

Electric  motive  power  2.9387 

Wages,  conducting  transportation   5.6402 

Wages  and  salaries,  other 6121 

Damages   0668 

Insurance   1.0832 

Legal  expenses  1012 

Park  expenses   5198 

Sundries    7410 

Total  expenses  per  car-mile 14.2747 

Receipts  from  passengers  per  car-mile 18.3800 

Earnings  per  car-mile   18.8600 


DANBURY  &  BETHEL  STREET  RAILWAY  COMPANY. 


Road  operated,  11. 15  miles;  closed  cars,  13;  open  cars,  18; 
equipped  with  motors,  22;  trailers,  3  closed,  6  open;  equipped  with 
fenders,  22;  snow  plow,  I;  car-miles  run,  244,533;  passengers  car- 
ried, 823.669;  passengers  per  car-mile,  3.368:  round  trips,  27,170; 
employes,  45;  fare,  5  cents  plus  s  cents  on  one  long  line;  operating 
expenses,  61.4  per  cent  of  earnings. 

Repairs  of  roadbed  and  track 4594 

Repairs  of  electric  line  construction 1391 

Removal  of  snow  and  ice 0168 

Repairs  of  cars  5038 

Repairs  of  car  equipment 4317 

Blacksmithing   2025 

Horses,  headlights  and  fires 3062 
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Electric  inolivv  ptjwcr   2-4927 

Wages,  cdiuliiclinK  Iransportation   4.2630 

Wages  and  saliries,  other 6670 

Insurance    9130 

General  expenses   2613 

Total  expensi  s  per  car-mile 10.6565 

Receipts  from  passengers  per  car-mile 17.2460 

Earnings  per  car-mile   1 73580 


DERBY  STREET  RAILWAY  COMPANY. 


Road  operalid,  5.89  miles;  closed  cars,  10;  o])en  cars,  15;  equipped 

with   motors,   17;  cars  equipped  with  fenders.  25;   freight   cars,  3; 

snow  plows,  I;  car-miles  run,   154,275;   passengers  carried,   712,344; 

passengers  per  car-mile,  4.595;  round  trips,  32,353;  employes,  22; 

fare,  s  cents;  operating  expenses,  57.0  per  cent  of  earnings. 

Repairs  of  roadbed  and  track  2933 

Repairs  of  buildings  and  fixtures 3782 

Repairs  of  electric  line  construction 2208 

Removal  of  ice  and  snow  0293 

Rejiairs   of  cars    7100 

Repairs  of  car  equipment   7362 

I'.Iectric  motive  power  2.3860 

Wages,  conducting  Iransportation   5.0200 

Wages  and  salaries,  other i-4750 

Damages,  etc 0738 

Insurance    0656 

Transportation  expenses,  other  than  wages 8036 

Park  expenses   8326 

Total  expenses  per  car-mile 13.0244 

Receipts  from  passengers  per  car-mile  22.3000 

Earnings  per  car-mile   22.8570 


ENFIELD  5.  LONGMEADOW  ELECTRIC  RAILWAY  COM- 
PANY. 


Road  operated,  8.36  miles;  closed  cars.  5;  open  cars,  5;  equipped 
with  motors,  10;  snow  plows,  i;  car-miles  run,  128,881;  passengers 
carried,  -'84,482;  passengers  per  car-mile.  2.207;  round  trips,  4,356; 
employes,  17;  fare,  5  and  10  cents;  operating  expenses,  95.6  per  cent 
of  earnings. 

Repairs  of  roadbed  and  track  3385 

Repairs  of  buildings  and  fixtures 0074 

Repairs  of  electric  line  construction   0139 

Removal  of  snow  and  ice   1448 

Repairs  of  cars  1206 

Repairs  of  car  equipment    0073 

Electric  motive  power  2.3973 

Wages,    conducting  transport. ition    4.8105 

Wages  and  salaries,  other  2.7815 

Insurance    1654 

General  4842 

Total  e.xpens.'s  per  car-mile   1 1. 2714 

Receipts  from  passengers  per  car-mile   11.2800 

Earnings  per  car-mile   1 1.7850 

FAIR  HAVEN  &  WESTVILLE  RAILROAD  COMPANY. 


Road  operated,  29.853;  closed  cars,  52;  open  cars,  46;  equipped 
with  motors.  88;  cars  equipped  with  fenders.  88;  snow  plows,  i; 
car-miles  run.  1,283.642:  passengers  carried,  4,898.363;  passengers 
per  car-mile,  3.816;  round  trips,  170.046;  employes.  225;  fare.  5  cents 
plus  5  cents  on  one  line;  operating  expenses.  56.3  per  cent  of  earn- 
ings. 

Repairs  of  roadbed  and  track  571 1 

Repairs  of  buildings  and  fixtures 0746 

Repairs  of  electric  line  construction   ; 1592 

Removal  of  snow  and  ice  1226 

Repairs  of  cars  4029 

Repairs  of  car  equipment 2610 

Electric  motive  power  1.0413 

Wages,  conducting  transportation  S.6470 

Wages  and  salaries,  other   1.4385 


Damages  2502 

Insurance   0525 

Sundries   8516 

Total  expenses  per  car-mile  10.8725 

Receipts  from  passengers  per  car-mile  19.0050 

Earnings  per  car-mile   19.3060 


IIARTI'ORD, 


MANCHESTER  &  ROCKVILLE TRAMWAY 
COMPANY. 


Road  operated,  18.675  miles;  closed  cars,  t2;  open  cars,  19; 
equipped  with  motors,  31;  cars  equipped  with  fenders,  31;  snow 
plows,  2;  car-miles  run,  243,542;  passengers  carried,  599,429;  passen- 
gers per  car-mile,  2.471;  round  trips,  19,532;  employes,  65;  fare,  s, 
10  and  15  cents;  operating  expenses,  68.0  per  cent  of  passenger  earn- 
ings. 

Repairs  of  roadbed  and  track  1-2635 

Repairs  of  buildings  and  fixtures 1466 

Repairs  of  line  construction   1520 

Removal  of  snow  and  ice 1803 

Repairs  of  cars  >-2793 

Repairs  of  car  equipment  I-0463 

Electric  motive  power  3-S942 

Wages,  conducting  transportation  5-3850 

Wages  and  salaries,  other  1-3070 

Damages,  etc 0567 

Insurance    2875 

Rent  and  miscellaneous  expenses 9250 

Total  expenses  per  car-mile  '5-9234 

Receipts  from  passengers  per  car-mile   23.4160 


HARTFORD  STREET  RAILWAY  COMPANY. 


Road  operated,  70.261  miles;  closed  cars.  95;  open  cars.  85; 
equipped  with  motors,  180;  cars  equipped  with  fenders,  180;  snow 
plows,  8;  car-miles  run,  2.228,932;  passengers  carried,  8,886,229;  pas- 
sengers per  car-mile,  3.996;  round  trips,  284.203;  employes,  530; 
fare,  5,  10,  15  and  20  cents;  operating  expenses,  69.2  per  cent  of  earn- 
ings. 

Repairs  of  roadbed  and  track 10328 

Repairs  of  plant,  tools,  etc 3467 

Repairs  of  buildings  and  fixtures  2741 

Repairs  of  line  construction 3608 

Removal  of  snow  and  ice  2264 

Repairs  of  cars  8264 

Repairs  of  car  equipment  5662 

Care  of  horses   1412 

Electric  motive  power   I-9926 

Wages,  conductmg  transportation  3-8554 

Wages  and  salaries,  other 7810 

Damages,  etc 3878 

Insurance    2127 

Printing 0535 

Legal  expenses  : 1033 

Car  supplies  2288 

Total  expenses  per  car-mile  13-5975 

Receipts  from  passengers  per  car-mile 19.6180 

Earnings  per  car-mile   19.6520 

HARTFORD    &  WEST  HARTFORD    HORSE    RAILROAD 
COMPANY. 


Road  operated.  17.8  miles;  closed  cars.  8;  open  cars.  13;  equipped 
with  motors,  21;  cars  equipped  with  fenders.  16;  snow  plows.  2;  car- 
miles  run,  188.S92:  passengers  carried.  375.375:  passengers  per  car- 
mile,  1.987:  round  trips.  7.220;  employes,  32;  fare,  5,  10,  15  and  20 
cents  (7J-2  and  8  cents  for  commutation  books) ;  operating  expenses, 
92.7  per  cent  of  earnings. 

Repairs  of  roadbed  and  track 1.0759 

Repairs  of  line  construction 0217 

Removal  of  snow  and  ice  0623 

Repairs  of  cars  I-4422 

Repairs  of  car  equipment  .2620 
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Electric  motive  power  3-79^ 

Wages,   conducting  transportation    3-6697 

Wages  and  salaries,  other 8618 

Damages   1800 

Insurance  2358 

Rent  of  other  roads   3-3515 

Other  operating  expenses  2640 

General  expense    2767 

Total  expenses  per  car-mile 14.4996 

Receipts  from  passengers  per  car-mile 14.4460 

Earnings  per  car-mile   15-6470 

MERIDEN  ELECTRIC  RAILROAD  COMPANY. 


Road  operated,  17  miles;  closed  cars,  22;  equipped  with  motors, 
22;  open  cars.  24;  cars  equipped  with  fenders.  21;  car-miles  run, 
445.864;  passengers  carried,  1,439,285;  passengers  per  car-mile, 
3.228;  employes.  73;  fare,  s  cents  local,  10  and  15  cents  interurban; 
operating  expenses,  77.8  per  cent  of  earnings. 

Repairs  of  roadbed  and  track 5619 

Repairs  of  buildings  and  fixtures  0982 

Repairs  of  line  construction   1657 

Removal  of  snow  and  ice 0684 

Repairs  of  cars  1793 

Repairs  of  car  equipment  6621 

Electric  motive  power  2.2730 

Wages,  conducting  transportation  S-3830 

Wages  and  salaries,  other 3933 

Care  of  horses   0662 

Repair  of  trucks  2223 

Repair  of  power  plant  2368 

Office  expense  1318 

Legal   expense    0658 

Park   expense    7187 

Insurance,  fire  and  accident  91 14 

Miscellaneous  operating  expenses 4690 

Total  expenses  per  car-mile 12.6069 

Receipts  from  passengers  per  car-mile 15.9600 

Earnings  per  car-mile   16.1870 


MIDDLETOWN  STREET  RAILWAY  COMPANY. 


Road  operated,  7.92  miles;  closed  cars,  6;  open  cars,  12;  equipped 
with  motors,  13;  snow  plows,  2;  car-miles  run,  102.801;  passengers 
carried,  461,948;  passengers  per  car-mile,  4.494;  round  trips,  27,649; 
employes,  17;  fare,  5  cents;  operating  expenses,  73.4  per  cent  of 
earnings.  This  includes  five  months'  operation  of  Portland  Street 
Railway. 

Repairs  of  roadbed  and  track  4254 

Repairs  of  electric  line  construction   0684 

Removal  of  snow  and  ice 119S 

Repairs  of  cars 7145 

Repairs  of  car  equipment  1877 

Cars   of  horses    0687 

Electric  motive  power   4.2410 

Wages,  conducting  transportation  4.61 10 

Wages  and  salaries,  other 10943 

Damages,  etc 0122 

Insurance    '. 2399 

Car  house  account 81 14 

General  expenses   5418 

Total  expense  per  car-mile I3-I358 

Receipts  from  passengers  per  car-mile 17.6450 

Earnings  per  car-mile   17.9020 


NEW  HAVEN  STREET  RAILWAY  COMPANY. 


Road  operated,  30.75  miles;  closed  cars,  35;  open  cars,  39; 
equipped  with  motors,  68;  cars  equipped  with  fenders,  68;  snow 
plows.  4;  car-miles  run,  883,731;  passengers  carried,  3,093,458;  pas- 
sengers per  car-mile.  3.503;  employes,  160;  fare,  s  and  10  cents; 
operating  expenses,  60.6  per  cent  of  earnings. 

Repairs  of  roadbed  and  track   4461 


Repairs  of  buildings  and  fixtures  0150 

Repairs  of  machinery / 0953 

Repairs  of  line  construction  I534 

Removal  of  snow  and  ice  1052 

Repairs  of  cars  i .  i  S40 

Repairs  of  car  equipment  3595 

Wages,  conducting  transportation   4.8690 

Wages  and  salaries,  other 4372 

Boiler  and  engine  room  service  1.7320 

Damages,  etc 0242 

Insurance    I3'5 

Electric  motive  power   0178 

Attractions   0802 

Rent  of  track  0611 

Sundries   2438 

Total  expenses  per  car-mile   9-9253 

Receipts  from  passengers  per  car-mile  16.2160 

Earnings  per  car-mile    16.3700 

NEW  LONDON  STREET  RAILWAY  COMPANY. 


Road  operated,  7.18  miles;  closed  cars,  7;  open  cars,  16;  equipped 
with  motors,  22;  snow  plows,  2;  car-miles  run,  137,841;  passengers 
carried,  666,844;  passengers  per  car-mile,  4.839;  round  trips,  25,636; 
employes,  25;  fare,  5  cents;  operating  expenses,  74.8  per  cent  of 
earnings. 

Repairs  of  roadbed  and  track 9958 

Repairs  of  buildings  and  fixtures 1543 

Repairs  of  line  construction 1502 

Repairs  in  power  plant  0293 

Care  of  horses  0678 

Removal  of  snow  and  ice  4121 

Repairs  of  cars   1.1220 

Repairs  of  car  equipment   7321 

Fuel  for  electric  motive  power 1.7820 

Wages,  conducting  transportation  5.2150 

Wages  and  salaries,  other 3.4380 

Insurance    1.577° 

Miscellaneous   1.1583 

Total  expenses  per  car-mile  16.8339 

Receipts  from  passengers  per  car-mile 22.1950 

Earnings  per  car-mile   22.4925 

NORWALK  STREET  RAILWAY  COMPANY. 


Road  operated,  7.91;  closed  cars,  11;  open  cars,  9;  equipped  with 
motors,  ig;  cars  equipped  with  fenders,  20;  snow  sweeper,  i;  car- 
miles  run,  167,592;  passengers  carried,  748,842;  passengers  per  car- 
mile,  4.468;  round  trips,  27.556;  employes,  25;  fare,  5  cents;  operat- 
ing expenses,  69.4  per  cent  of  earnings. 

Repairs  of  roadbed  and  track 0874 

Repairs  of  buildings  and  fixtures 0163 

Repairs  of  line  construction   0188 

Rent  of  right  of  way   0746 

Removal  of  snow  and  ice  0256 

Repairs  of  cars  and  equipments 7241 

Electric  motive  power  30482 

Wages,  conducting  transportation  5-546i 

Wages  and  salaries,  other  2.4632 

Damages,  etc 1.2585 

Legal  expense  2888 

Miscellaneous    1-5438 

Total  expense  per  car-mile  15-0952 

Receipts  from  passengers  per  car-mile 21.7380 

Earnings  per  car-mile  21.7380 

NORWALK  TRAMWAY  COMPANY. 

Road  operated,  18.33  miles;  closed  cars,  9;  open  cars,  16;  cars 
equipped  with  fenders,  25;  snow  plow,  i;  car-miles  run,  302,608; 
passengers  carried,  816. 113;  passengers  per  car-mile,  2.697;  round 
trips,  43.318;  employes,  about  50;  fare,  5  cents;  operating  expenses, 
78.9  per  cent  of  earnings. 
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Repairs  of  roadbed  and  track  2414 

Repairs  of  buildings  and  fitxures  0610 

Repairs  of  line  cunslniclion  2800 

Removal  of  snow  and  ice 0797 

Repairs  of  cars  and  trucks  2659 

Rejiairs  o(  car  e<iuipincnt   1817 

lilectric  motive  power  2.2795 

Rentals  2230 

Office  expenses  1362 

Wages,  conducting  transportation  3-6355 

Wages  and  salaries,  other  1.0752 

Damages,  etc 0083 

Insurance    5225 

Miscellaneous    5895 

Total  expenses  per  car-mile  9S894 

Receipts  from  passengers  per  car-mile 12.1050 

Karnings  per  car-mile    12.1580 


NORWICH  STKliKT  RAILWAY  COMPANY. 


Road  operated,  11.915  miles;  closed  cars,  13;  open  cars,  14;  inotor 
eciuipnients,  21;  cars  equipped  with  fenders,  27;  snow  plows,  2;  car- 
miles  run,  223,347;  passengers  carried,  1,256,626;  passengers  per  car- 
mile,  5.628;  employes,  45;  fare,  5  and  10  cents;  operating  expenses, 
70.7  per  cent  of  earnings. 

Repairs  of  buildings  and  fixtures 0779 

Repairs  of  roadbed  and  tracks 9864 

Care   of  horses 1154 

Park  expense  1294 

Damages  0093 

Repairs  of  line  construction 2214 

Removal  of  snow  and  ice 2900 

Repairs  of  cars 5308 

Repairs  of  car  equipment 1.0200 

Electric  motive  power 3-7490 

Wages,  conductmg  transportation 6.0260 

Wages  and  salaries,  other 1.8745 

Insurance 1.1083 

Operating  expenses,  miscellaneous 9404 

Total  expenses  per  car-mile 17.0788 

Receipts  from  passengers  per  car-mile 23.7700 

Earnings  per  car-mile 24.1650 


PORTLAND    STREET   RAILWAY    COMPANY. 


Road  operated,  2.8  miles;  closed  cars,  2;  motor  equipments,  2; 
snow  plow,  I;  car-miles  run,  16,834  in  four  months;  passengers 
carried,  49,333  in  nine  months;  employes,  5;  fare,  5  cents;  operating 
expenses,  77.8  per  cent  of  earnings.  These  figures  are  for  four 
months  only;  the  road  was  consolidated  with  the  Middletown  Street 
Railway,  January  31,  1898. 

Repairs  of  car  equipment 1148 

Repairs  of  buildings  and  fixtures 1684 

Repairs  of  roadbed  and  track 2498 

Removal  of  snow  and  ice 0128 

Repairs  of  cars 0567 

Electric  motive  power 4.7120 

Wages,  conducting  transportation 4.0988 

Insurance 3410 

Other  expense 603S 

Total  operating  expenses  per  car-mile 10.3531 

Receipts  from  passengers  per  car-mile 12.9420 

Earnings  per  car-mile I3-3I50 

STAMFORD  STREET  RAILROAD   COMPANY. 


Road  operated,  11.05;  closed  cars,  9;  open  cars,  11;  motor  equip- 
ments, 15;  cars  equipped  with  fenders,  7;  snow  plow,  i;  car-miles 
run,  226,264;  passengers  carried,  618,845;  passengers  per  car-mile, 
2.735;  employes,  40;  fare,  5  cents;  operating  expenses.  97.3  per  cent 
of  earnings. 

Repairs  of  roadbed  and  track 2255 

Repairs  of  buildings 0106 


Repairs  of  electric  line  construction 1424 

Removal  of  snow  and  ice 0307 

Repairs  of  cars  and  trucks 5540 

Repairs  of  car  equipment 54^0 

Care  of  horses 1092 

Electric  motive  power 49450 

Wages,  conducting  transportation 4-5420 

Wages  and  salaries,  other 8830 

Insurance,  fire  and  accident 6445 

Other  expenses  3226 

Total  expenses  per  car-mile '2.9555 

Receipts  from  passengers  per  car-mile 13.2300 

Earnings  per  car-mile 133140 

lORKLNGTON   &  WINCHESTER   STREET   RAILWAY 
COMPANY. 


Road  operated,  12.559  miles;  closed  cars,  5;  open  cars,  9;  equipped 
with  motors,  12;  equipped  with  fenders,  8;  snow  plow,  i;  car-miles 
run,  162,684;  passengers  carried,  496,726;  passengers  per  car-miie, 
3.056;  round  trips,  7,073;  employes,  27;  fare,  15  cents  (5  cents  in 
town  limits) ;  operating  expenses,  64.3  per  cent  of  earnings. 

Repairs  of  roadbed  and  track 3176 

Repairs  of  buildings  and  fixtures 0884 

Repaii  s  of  electric  line  construction 0644 

Removal  of  snow  and  ice 1366 

Repairs  of  cars 2385 

Repairs  of  car  equipment 0547 

Wages,  conducting  transportation 34340 

Wagi.s  and  salaries,  other 9084 

Insurance  7538 

Power  station  operation 3.01 18 

General  expenre   5155 

Amusement  0449 

Total  expenses  per  car-mile 9.5686 

Receipts  from  passengers  per  car-mile 14.6000 

Earnings  per  car-mile 14.8770 


WATERBURY  TRACTION   COMPANY. 


Road  operated,  12.18  miles;  closed  cars,  26;  open  cars,  30; 
equipped  with  motors,  52;  equipped  with  fenders,  52;  snow  plows,  3; 
car-miles  run,  435,431;  passengers  carried,  2,515.116;  passengers  per 
car-mile,  5.778;  round  trips,  77,760;  employes,  85;  fare,  5  and  10 
cents;  4  and  8  cents  for  tickets,  3  cents  for  school  tickets;  operating 
expenses,  57.8  per  cent  of  earnings. 

Repairs  of  roadbed  and  track 8672 

Repairs  of  line  construction 1351 

Removal  of  snow  and  ice 1297 

Repairs  of  cars 1.0127 

Repair  of  buildings  and  fixtures 0527 

Repairs  of  car  equipment 3866 

Teams  0645 

Electric  motive  power 3.0002 

Wages,  conducting  transportation 6.9350 

Wages  and  salaries,  other 7386 

Damages  1541 

Insurance  11414 

Legal  expenses  0714 

General  expenses  9065 

Total  expenses  per  car-mile 15-5957 

Receipts  from  passengers  per  car-mile 26.8680 

Earnings  per  car-mile 26.9800 


WESTPORT  &  SAUGATUCK  STREET  R,A.ILWAY 
COMPANY. 


Road  operated,  5.12  miles;  closed  cars,  3;  open  cars.  2;  equipped 
with  motors,  4;  car-miles  run,  42.300;  passengers  carried,  77.702; 
passengers  per  car-mile,  1.837:  round  trips,  5.713;  employes,  8;  fare, 
5  and  3  cents;  operating  expenses,  17.60  per  cent  of  earnings. 

Repairs  of  roadbed  and  track 0974 

Removal  of  snow  and  ice 0778 
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Care  of  horses 1596 

Electric  motive  power 6.8810 

Repairs  of  cars 0899 

Damages  6147 

Wages,  conducting  transportation 6.4050 

Wages  and  salaries,  other 2062 

Insurance   4979 

Other  expenses  1.7865 

Total  expenses  per  car-mile 16.8160 

Receipts  from  passengers  per  car-mile 8.6780 

Earnings  per  car-mile 95550 


STEEL  IN  CAR  REPAIRING. 


BV    W.    H.   GLENN. 


WINCHESTER   AVENUE   RAILROAD    COMPANY, 
WEST  HAVEN. 


Road  operated,  21.44  miles  (includes  West  Shore  Railway,  3.90 
miles);  closed  cars,  39;  open  cars,  52;  equipped  with  motor.i,  59; 
equipped  with  fenders,  60;  snow  plows,  4;  car-miles  run,  746,801; 
passengers  carried,  4,381,462;  passengers  per  car-mile,  5.729;  em- 
ployes, 155;  fare,  5  and  10  cents;  operating  expenses,  67.8  per  cent 
of  earnings. 

Repairs  of  roadbed  and  track 1.1458 

Repairs  of  building.^ 0985 

Repairs  of  line  construction 0743 

Removal  of  snow  and  ice 0803 

Repairs  of  cars 5992 

Repairs  of  car  equipment 4942 

Care   of  horses 1624 

Electric  motive  power 1.5804 

Wages  6.6140 

Insurance   2089 

Wages  and  sahries,  other 8532 

General  expense  1.3885 

Total  expenses  per  car-mile 13.2997 

Receipts  from  passengers  per  car-mile 20.1240 

Earnings  per  car-mile 21,5300 

•  »  » 

ST.   LOUIS  WORLD'S  FAIR. 


It  is  proposed  to  hold  a  World's  Fair  in  St.  Louis  in  1903  to 
celebrate  the  Louisiana  Purchase  Centennial,  and  arrangements  are 
progressing  for  the  organization  of  a  stock  company  with  a  capital 
of  $5,000,000;  the  city  of  St.  Louis  proposes  to  raise  $5,000,000  on 
an  issue  of  bonds  and  the  National  Government  will  be  asked  for  a 
loan  of  $5,000,000  and  the  state  of  Missouri  for  a  loan  of  $2,500,000 
more. 

The  electrical  industries  are  taking  an  active  part  in  the  enter- 
prise, and  at  a  recent  meeting  of  their  representatives  in  St.  Louis 
E.  J.  Spencer,  24  Laclede  Building,  of  the  Safety  Insulated  Wire  & 
Cable  Co.,  was  appointed  chairman  of  the  committee  to  solicit  sub- 
scriptions to  the  stock  of  the  exposition  company.  This  stock  of  a 
par  value  of  $10  per  share  is  offered  for  popular  subscriptions;  the 
first  payment  of  subscriptions  to  stock  is  to  be  5  per  cent;  no  sub. 
sequent  call  for  payment  on  stock  is  to  exceed  20  per  cent  of  the 
amount  subscribed;  and  no  two  calls  are  to  be  made  in  any  single 
period  of  six  months.  All  subscriptions  are  conditioned  on  the 
aggregate  of  at  least  $5,000,000;  and  except  for  the  first  payment  of 
5  per  cent,  or  such  portion  thereof  as  may  be  necessary  for  pre- 
liminary expenses,  no  further  calls  on  subscribers  will  be  made 
until  the  aggregate  subscriptions  are  at  least  $5,000,000. 


NO  COMPETING  LINES  AT  QUINCY,  ILL. 


Last  fall  the  city  council  of  Quincy,  111.,  granted  a  franchise  to  the 
J.  C.  Hubinger  Co.,  of  Keokuk,  la.,  to  construct  a  street  railway 
system  in  that  city.  The  Quincy  Horse  Railway  &  Carrying  Co. 
secured  a  temporary  injunction,  and  recently  the  United  States 
Circuit  Court  has  made  the  injunction  perpetual.  The  judge  held 
that  the  present  company  has  an  exslusive  right  to  the  streets  of 
Quincy,  and  no  one  can  interfere  with  these  rights  until  after  the 
expiration  of  the  50-year  franchise  granted  by  the  Legislature,  and 
that  has  still   15  years  to  run. 


The  niHjurity  of  the  street  railways  of  this  country  which  have 
been  electrically  equipped,  bought  their  original  rolling  stock  for 
this  equipment  some  six  or  seven  years  ago;  consequently,  most  of 
them  find  just  now  that  their  cars  and  motors  must  either  be  re- 
paired or  renewed.  And  just  which  one  of  these  to  do  is  a  question 
that  is  today  puzzling  many  a  manager.  If  he  buys  new  cars,  they 
must,  of  course,  be  charged  to  expense  accounts,  because  they  take 
the  place  of  worn-out  ones.  This  would  run  his  operating  expenses 
up  in  an  alarming  manner. 

On  the  other  hand,  while  it  would  not  cost  so  much  to  repair  the 
old  cars,  yet  he  would  not  get  the  service  from  them  that  he  would 
get  from  the  new  ones.     Naturally,  then,  he  is  loath  to  repair.     But 

if  he  could  hit  on  some  scheme 
by  which  he  could  repair  his  old 
cars,  and  get  from  them  one-half 
the  service  that  he  could  from 
new  ones,  and  at  a  cost  of  only 
one-fifth,  or,  at  most,  one-fourth, 
of  the  cost  of  the  new  ones,  then 
the  problem  would  to  some  ex- 
tent be  solved. 

The  introduction  of  steel  into 
building  construction,  and  its 
universal  approval  and  adoption 
by  the  most  expert  architects 
and  builders,  has  for  some  time 
past  had  the  manufacturers  of 
street  cars  experimenting  along 
this  same  line,  with  a  view  to 
lightening  and  at  the  same  time 
strengthening  their  cars;  but 
so  far  as  the  writer's  knowledge 
goes,  it  has  not  been  adopted 
to  any  extent.  The  managers, 
in  many  instances,  discouraged 
the  use  of  steel,  stating  in 
proof  of  their  position  that  it  would  be  too  likely  to  short  circuit 
the  current  and  cause  no  end  of  trouble.  There  was  a  time  when 
there  might  have  been  some  virtue  in  this  idea;  but  the  almost  abso- 
lute control  under  which  the  current  has  lately  been  brought,  due  to 
more  perfect  methods  of  insulation,  has  rendered  the  use  of  steel 
available  for  street  car  purposes,  especially  in  repair  work.  No  one 
will  deny  that  the  tensile  strength  of  a  given  weight  of  steel  is  much 
greater  than  that  of  the  same  weight  of  wood;  and  its  durability  is, 
of  course,  beyond  question.  Then,  too,  smaller  cross  sections  can 
be  used,  retaining  the  same  strength.  This  is  a  very  important  item, 
as  will  be  explained  later.  There  are  many  places,  however,  where 
it  is  impossible  to  use  steel. 

Let  us  take  an  ordinary  box  car  which  has  been  running  for  seven 
or  eight  years,  and  has  the  side  sills  and  framing  all  decayed  and 
the  panels  all  stove  in;  it  presents  a  very  dilapidated  appearance  and 
it  hardly  seems  worth  while  to  attempt  to  repair  it.  By  close  exam- 
ination we  find  that  most  of  the  timbers  above  the  lower  rail  of  the 
windows  are  in  fair  shape,  with  the  exception  of  the  roof.  We  must 
confine  our  repairs,  then,  to  the  lower  portion  of  the  car,  for  if  the 
corner  posts  and  window  posts  are  held  securely,  the  upper  portion 
of  the  car  will  give  little  trouble. 

The  first  thing,  then,  is  to  take  the  old  framing  from  the  bottom 
of  the  car  and  make  a  new  one.  If  all  the  corners  of  the  framing  are 
lined  with  14  or  3-16  steel  for  about  18  in.  on  each  side  of  the  corner, 
it  will  very  materially  strengthen  the  framing.  This  done,  any 
corner  or  window  posts  that  have  decayed  or  been  broken  must  be 
replaced,  r.nd  the  car  is  ready  to  be  let  down  on  the  framing.  When 
this  has  been  completed  the  panels  are  ready  to  be  put  on.  This  is 
where  the  most  important  substitution  of  steel  for  wood  comes  in. 
Instead  of  using  two  pieces  of  poplar  and  bending  them,  one  for  the 
convex  panel  and  one  for  the  concave,  we  will  take  a  solid  sheet  of 
steel  as  long  as  the  car,  about  .135  in.  thick  and  wide  enough  to 
make  both  panels,  which  is  ordinarily  36  in.  This  sheet  is  bent  to 
conform  to  the  curve  of  the  window  posts;  that  is,  the  upper  portion 
is  convex  and  the  lower  concave.  This  process  of  bending  will  be 
found  to  be  somewhat  difficult  at  first,  but  if  forms  are  made  over 
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which  the  sheet  can  Ije  bent  it  will  soon  be  an  easy  matter.  By  all 
means  bend  the  sheet  before  it  is  bolted  to  the  car.  Some  may  ad- 
vise drilling  it  and  letting  each  bolt,  as  it  is  put  in,  draw  the  sheet 
to  conform  to  the  proper  curve,  but  sheets  thus  applied  arc  always 
under  stress  and  will  very  soon  buckle. 

We  now  taUe  a  piece  of  Ij^-in.  angle  iron  about  16  in.  lonj.;  and 
bend  it  also  to  coiiforui  to  the  upper  curve  of  the  window  post  (sec 
Fig.  l).  Placing  the  upper  end  of  this  angle  iron  about  on  a  line  with 
the  lower  edge  of  the  window  rail,  we  bolt  one  leg  to  the  window 
post.using  a  -J^-in.  carriage  bolt;  the  other  leg  is  bored  tor  ^-in. riv- 
ets. The  sheet  is  bored  so  as  to  be  riveted  to  this  leg.  It  is  counter- 
sunk on  the  outside,  so  that  when  the  rivets  arc  put  through,  with 
the  heads  on  the  inside  (sec  Fig.  i),  and  the  riveting  done,  with  a 
little  filing  this  sheet  will  be  left  perfectly  smooth  and  ready  for  the 
painter.  Of  course  these  sheets  could  be  bolted  directly  to  the  win- 
dow posts,  but  these  posts  varying  in  thickness  up  and  down  would 
reijuire  a  dilTerent  length  bolt  for  each  hole.  Then,  too,  the  panel, 
all  covered  with  bolt  heads,  would  not  present  so  neat  an  appear- 
ance. When  the  side  panels  are  up,  the  end  panels  (that  is,  the  ones 
on  either  side  of  the  door)  must  be  cut  and  put  on.  This  is  an  easy 
matter,  as  there  is  no  bending  to  be  done.  Where  this  end  panel 
meets  the  side  panel  on  the  corner  post,  it  would,  of  course,  look 
rough;  but  we  take  a  piece  of  Ij/j-in.  angle  iron,  bend  it  to  conform 
to  the  curve  of  the  corner  post  and  put  it  on  over  the  joint.  This 
makes  a  strong  and  at  the  same  time  a  neat  job. 

The  ideal  car  on  which  to  put  this  steel  panel  would  be  one  with 
straight  sides;  that  is,  no  concave  or  convex  panels.  Then  we  could 
have  one  solid  sheet  starting  at  the  side  of  door  on  one  end  of  the 
car,  curving  round  the  corner  post,  extending  the  entire  length  of 
the  car  and  around  to  the  door.  We  would  thus  avoid  the  necessity 
of  bending  (except  at  the  corners),  and  have  all  the  panels,  includ- 
ing the  ends,  in  only  two  pieces. 

The  panels  up,  the  next  point  to  claim  our  consideration  is  the 
platform.  Just  here  it  is  well  to  note  that  the  street  railways  are 
enlarging  their  platforms.  This  is  as  it  should  be,  for  there  are  al- 
ways a  number  of  passengers  who  like  to  ride  outside  either  to 
smoke  or  for  any  other  reason,  and  a  company  will  lose  nothing  by 
enlarging  its  platforms  and  taking  care  of  this  class  of  passengers. 
Let  them  ride  where  they  please,  so  long  as  nothing  is  thereby  en- 
dangered; for  in  so  doing  the  passengers  are  humored,  and  the  more 
they  are  humored  the  more  they  will  ride,  and  the  more  they  will 
ride  the  better  able  the  company  will  be  to  drive  away  that  awful 
"wolf" — fixed  charges. 
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To  make  the  platform,  we  take  a  piece  of  4  in.  x  6  in.  angle  iron, 
with  the  6  in.  leg  vertical,  and  bend  it  as  shown  in  Fig.  2.  Of  course 
the  length  of  this  platform  may  be  regulated  to  suit  the  occasion; 
but  a  s-ft.  platform  will  prove  very  commodious  and  convenient. 
The  ends  of  the  angle  iron  should  extend  back  under  the  sills  for  at 
least  24  in.  The  method  of  holding  this  angle  is  shown  in  the  sec- 
tion of  Fig.  2.  The  angle  iron  is  drilled  so  as  to  allow  the  flooring 
(which  should  be  at  least  1%  in.  thick)  to  be  bolted  directly  to  it. 
This  avoids  the  numerous  timbers  usually  underneath  a  platform, 
and  which  are  so  nmch  in  the  way  of  the  wires  and  cables. 

The  dashers  should  be  made  of  steel  .065  in.  thick  and  36  in.  wide, 
and  bent,  as  shown  by  the  dotted  line  in  Fig.  2.  It  will  be  noticed 
that  this  dasher  commences  at  the  end  of  the  side  panel  on  the  right 
of  the  car  and  extends  around  to  the  step  on  the  opposite  side.  The 
dasher  on  the  other  end  is  arranged  so  as  to  throw  the  step  on  the 


diagonally  opposite  corner.  In  this  way  the  step  on  the  rear  plat- 
form IS  always  away  from  the  paralleling  track,  and  should  anyone 
desire  to  get  off  from  the  front  platform  (the  step  of  which  is  toward 
the  paralleling  track;,  the  motorman  is  so  close  b.y  that  he  can  easily 
watch  him  and  regulate  the  movements  of  the  car  accordingly.  This 
obviates  the  necessity  of  gates,  unless  it  is  desired  to  close  the  front 
step,  in  which  case  it  would  rcfjuirc  only  two  gates  to  the  car. 

These  dashers  are  fastened  to  the  floor  by  means  of  pieces  of  l^- 
in.  angle  iron  iibout  2  in.  long  and  spaced  about  12  in.  apart.  One  leg 


of  this  angle  is  bolted  to  the  floor  and  the  other  either  bolted  or  riv- 
eted to  the  dasher.  For  a  dasher  rail,  take  a  piece  of  l}4-in.  angle 
iron  the  length  of  the  dasher,  bend  it  to  the  same  curve  and  rivet  it 
to  the  top  of  the  dasher. 

The  hoods  are  made  so  as  to  conform  to  the  curves  of  the  plat- 
forms. 

When  the  necessary  repairs  are  made  on  the  roofs,  the  cars  are 
ready  for  the  paintei. 

Fig.  3  shows  a  car  that  has  been  repaired  in  the  manner  outlined 
above,  and  although  it  has  not  been  in  service  long  enough  to  tell 
just  exactly  what  it  will  do,  still  it  is  safe  to  say  that  it  is  good  for  at 
least  three  years  longer.  This  identical  car  was  examined  three 
years  ago  and  reported  worthless.  It  stood  in  the  barn  for  two 
years  and  was  then  ordered  to  be  burned;  but  when  the  work  of  re- 
pairing cars  with  steel  sheets,  etc.,  was  begun,  the  car  was  saved, 
and  at  the  present  day  it  is  one  of  the  best  on  the  line.  The  steel 
sheet  not  only  serves  the  purpose  of  a  panel,  but  braces  almost  the 
entire  car. 

This  is  merely  a  general  statement  of  the  method,  the  details  of 
which  can  be  easily  worked  out,  and  may  be  the  means  of  convert- 
ing some  almost  worthless  cars  into  serviceable  ones. 


TENNESSEE  STREET  RAILWAY  ASSOCIATION. 


Since  the  organization  of  the  Tennessee  Street  Railway  Associa- 
tion in  January  last  several  meetings  have  been  held  in  Nashville 
for  the  discussion  of  matters  of  general  interest  to  the  members, 
and  the  next  meeting  will  probably  be  at  Memphis.  The  object  of 
this  association  is  to  render  more  intimate  the  business  and  social 
relations  of  the  members  and  at  present  the  questions  under  con- 
sideration are  the  practicability  oi  organizing  an  inspection  service 
so  that  some  reputable  and  responsible  agency  may  keep  one  or 
two  men  in  the  state,  and  satisfactory  arrangements  for  a  circuit  of 
park  and    amusement  attractions. 

The  membership  includes  the  street  railways  of  Knoxville,  Nash- 
ville, Chattanooga  and  Memphis.  The  officers  are:  President,  C. 
C.  Howell,  vice-president  and  general  manager  Knoxville  Traction 
Co.;  vice-president,  E.  J.  Jones,  vice-president  and  general  manager 
Memphis  Street  Railway  Co.;  secretary  and  treasurer,  E.  G.  Con- 
nette,  general  manager  Nashville  Street  Railway. 
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NEW  TAX   BILL  IN   ONTARIO. 


SILVER  BOW   RAILROAD. 


The  government  party  in  the  Ontario  Provincial  Legislature  has 
proposed  3  bill  taxing  railroads,  telegraph,  telephone,  express  and 
similar  companies,  banks,  insurance  companies,  etc.,  which  it  is 
stated  will  probably  be  passed.  So  tar  as  it  affects  street  railways 
its  provisions  are  as  follows: 

Every  street  railway  company  in  any  city  and  every  company 
operating  or  owning  a  railway  in  a  city  any  portion  of  which  is 
operated  by  electricity,  shall  pay  $20  for  each  mile  of  track  when 
there  are  not  more  than  20  miles  of  such  track  in  the  city;  $3.s  per 
mile  when  there  are  more  than  20  and  less  than  30  miles  of  track' 


In  the  "Review"  for  March,  page  176,  was  published  an  abstract 
of  a  paper  by  Francis  W.  Blackford,  engineer  of  the  Butte  Consol- 
idated Railway  Company,  in  which  he  described  the  Silver  Bow 
Railroad,  a  double-track  electric  line  between  Butte  and  Ccnter- 
ville,  Mont.  The  distance  between  the  termini  of  the  road  is  about 
4.750  ft.,  but  because  of  the  difference  of  390  ft.  in  elevation  to  be 
overcome,  and  the  necessity  of  not  crossing  valuable  mining  prop- 
erty, the  line  is  over  twice  as  long  and  abounds  in  curves. 

By  the  courtesy  of  J.  R.  Wharton,  receiver  of  the  Butte  Consoli- 
dated, we  have  received  photographs  taken  at  different  points  along 


111.. 

FIG. 


SCENES  OH  THE  SILVER  BOW  RAILROAD. 
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$45  per  mile  when  there  are  between  30  and  50  miles;  $60  per  mile 
when  the  total  exceeds  50  miles.  The  mileage  is  to  be  measured  as 
single  track. 

The  companies  shall  continue  to  be  assessable  and  taxable  for 
municipal  purposes  as  heretofore. 


CIVIL  ENGINEERS'  CLUB,   CLEVELAND. 


The  annual  meeting  of  the  Civil  Engineers'  Club  of  Cleveland  was 
held  March  14th  and  the  following  officers  chosen:  President,  Col. 
Jared  A.  Smith,  U.  S.  A.;  vice-president,  Prof.  John  W.  Langley; 
secretary,  Arthur  A.  Skeels;  treasurer,  John  N.  Coffin;  librarian, 
William  E.  Reed. 

The  membership  of  the  club  has  slightly  decreased,  but  its  finan- 
cial condition  is  excellent.  W.  H.  Searles  was  the  secretary  of  the 
club  last  year. 


tlie  line,  and  these  are  reproduced  herewith.  No.  r  shows  a  5  per  cent 
grade  near  station  80  (see  St.  Ry.  Rev.,  Mar.  1899,  page  177,  for 
profile).  No.  2  is  the  crossing  over  steam  railroad  tracks.  No.  3 
is  a  view  of  a  7l4  per  cent  grade  near  station  35.  No.  4  shows  the 
S  per  cent  grade  near  station  85. 

Fig.  5  shows  a  section  and  elevation  of  the  trestle  conctruction 
for  the  approaches  to  the  railroad  crossings.  Fig.  7  shows  in  detail 
the  mannar  of  elevating  the  outer  rail  on  curves;  the  elevations 
were  calculated  for  a  speed  of  12  miles  per  hour. 

The  Silver  Bow  road  was  built  by  the  Silver  Bow  Railroad  Com 
pany,  of  which  W.  A.  Clark  is  president;  W.  L.  Hoge,  vice-presi- 
dent, and  J.  R.  Wharton,  manager.  The  road  is  leased  to  the  Butte 
Consolidated  Railway  Company. 


The  city  council  of  Superior,  Wis.,  has  passed  an  ordinance  pro- 
hibiting the  street  railway  company  granting  to  any  alderman  or 
city  official  free  transportatilon  under  a  penalty  of  from  $5  to  $25. 


Aph.   15,   i8<j9l 


STREET  RAILWAY  REVIEW. 


243 


SHOP  FLOORS. 
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Assuming  llic  snil  to  be  firm  and  well  dniiiu-<l,  excavate  the 
groiiiul  to  an  even  surface  8  in.  below  the  grade  of  the  desired  floor. 
Tamp  well  with  heavy  rammers  to  secure  a  firm  foundation,  then 
fill  in  with  good,  clean  sand  or  gravel  to  within  3'A  in.  of  the  grade, 
inaKing  a  crown  of  about  2  in.  between  pits  for  drainage;  wet  this 
down  well,  tamp  with  rammers,  and  trim  ofT  with  a  straight  edge, 
taking  care  to  get  good  even  surface  brick  on  edge,  close  to  each 
other  and  bi-eaking  joints  so  the  tops  come  one-half  above  grade. 
After  laying,  roll  the  bricks  with  a  2,000  or  3,000-lb.  roller,  cover  the 
surface  with  i  in.  of  fine  sand  and  broom  it  well  into  cracks,  or  fill 
the  cracks  with  cement  grout.  A  concrete  foundation  is  recom- 
mended by  some,  but  except  ill  cases  where  the  natural  ground  is 
not  firm,  or  where  the  floor  is  to  be  subject  to  extremely  heavy 
loads,  it  is  nut  considered  necessary. 

For  blacksmith  shoi)S  or  foundarics  the  natural  earth  frequently 
forms  a  very  suitable  as  well  as  substantial  floor.  In  localities  where 
the  soil  is  too  soft  in  its  natural  stale,  the  addition  of  cinders  or  clay 
will  solve  the  problem  cheaply  and  satisfactorily. 

In  machine  shops  the  conditions  arc  difTerent,  and  here  we  find 
the  recommendations  almost  as  varied  as  arc  those  for  round  house 


put  on  hot,  into  which  the  lower  course  of  plank  is  laid  before  it 
cools.  Care  must  be  taken  to  have  the  plank  thoroughly  bedded  in 
the  pitch,  and,  after  laying,  the  joints  must  be  filled  with  pilch.  If 
vacant  places  occur  under  plank  they  should  be  bored  and  filled. 
The  finishing  fiooring  is  laid  across  the  lower  and  thoroughly 
nailed. 

For  the  lower  course  2^-in.  spruce  plank  is  used,  and  for  the 
upper  I'/i-m.  spruce  plank.  It  is  also  noted  thai  the  lumber  (or 
lower  course  should  be  farily  seasoned,  and  that  of  the  upper  course 
well  seasoned  before  using.  The  cost  of  such  a  floor  is  given  at  18 
cents  per  sq.  ft.,  using  spruce  lumber. 

For  paint  shops  and  car  shops  brick  floor  has  been  found  very 
satisfactory.  The  committee  believes  that  a  brick  floor,  generally 
speaking,  is  the  most  economical,  durable  and  satisfactory  floor  for 
shops  as  well  as  for  round  houses. 


FORMS  FOR  STANDARD  SYSTEM  OF 
ACCOUNTS. 


In  the  Kemkw  for  April,  1898,  page  232,  were  reproduced  a  num- 
ber of  form.i  used  by  the  Twin  City  Rapid  Transit  Company,  of 
Minneapolis  and  St.  Paul,  which  were  designed  by  J.  F.  Calder- 
wood.  auditor  of  the  company,  in  conformity  with  the  recom- 
mendations of  the   American   Street   Railway   Accountants'   Asso- 
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floors.  A  brick  lloor  in  a  machine  shop  answers  many  of  the  re- 
quirements, but  there  is  good  evidence  in  support  of  the  objection 
that  men  cannot  stand  all  day  on  such  a  floor  or  upon  a  surface  of 
concrete  or  asphalt  without  feeling  the  bad  cflfects  of  cold  upon  the 
feet.  This  difficulty  is  overcome  to  a  large  extent  by  the  use  of 
slatted  floor  racks  or  platforms  at  the  machines  where  operatives 
stand.  When  machines  are  set  upon  a  brick  floor  there  should  be 
special  provisions  made  for  foundation.  But  this  can  hardly  be 
urged  as  an  objection,  as  it  is  necessarily  the  case  with  heavy  ma- 
chines under  almost  any  circumstances. 

A  bedded  plank  floor  has  recently  been  laid  in  an  extensive  shop 
plant  of  the  Boston  &  Maine  road.  The  earth  is  well  compacted 
and  brought  to  the  proper  surface  and  a  bed  of  coal  tar  concrete  put 
down  in  three  courses.  This  bed  is  4  in.  thick  when  finished.  The 
specifications  are  that  the  stones  of  the  lower  course  shall  not  be 
less  than  i  in.  in  diameter,  and  those  of  the  second  course  not  more 
than  I  in.  in  diameter.  Stones  of  each  course  to  be  well  covered 
with  tar  before  laying  and  thoroughly  rolled  afterward.  The  finish- 
ing course  to  be  composed  of  good,  clean,  sharp  sand,  well  dried, 
then  heated  hot  and  mixed  with  pitch  and  tar  and  brought  to  a  true 
level  to  fit  a  straight  edge.  Roller  to  weight  not  less  than  700  lb.  on 
a  length  not  exceeding  22  in.  On  this  finished  surface  of  the  founda- 
tion there  is  spread  a  coating  %  in.  thick  of  the  best  roofing  pitch, 


ciation.  By  the  courtesy  of  Mr.  Calderwood  we  have  received  some 
new  blanks  designed  by  him  to  conform  to  the  later  recommenda- 
tions of  the  Association,  and  in  the  arrangement  of  several  state- 
ments on  the  same  sheet  to  give  greater  convenience. 

Three  of  thtse  forms  are  shown,  reduced  on  the  succeeding 
pages,  244  and  245.  Form  454  is  on  a  sheet  21  in.  by 
ISH  in.  On  one  side  is  the  comparative  statement  of  operating  ex- 
penses, and  the  statement  of  mileage,  passengers,  cars,  transfers, 
etc.,  which  constituted  a  portion  of  the  Form  447  published  last 
year.  On  the  opposite  side  of  the  sheet  are  the  comparative  state- 
ment of  earnings  and  expenses  (both  operating  and  fi.xed),  the 
general  balance  sheet,  and  a  statement  of  earnings  and  mileage  by 
divisions;  these  were  formerly  on  diflterent  sheets. 

Form  455  is  on  a  sheet  25  in.  by  17  in.  On  one  side  are  the 
comparative  statement  of  the  mechanical  department  and  a  sum- 
mary of  storehouse  statement.  In  the  former  are  provided  spaces 
for  each  of  the  54  accounts,  as  on  the  general  expense  blank, 
though  many  of  the  items  may  not  be  used  in  the  mechanical  de- 
partment. On  the  opposite  side  arc  a  statement  of  vouchers  and  a 
comparative  statement  of  mechanical  department  pay  rolls. 

The  comparative  statement  of  pay  rolls  is  on  a  separate  sheet  10 
in.  by  14  in.  In  the  reproduction  this  form  is  superposed  on  a  por- 
tion of  the  rear  side  of  Form  455. 
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THE  GORGE  ROAD  IN   WINTER. 


A  RECORDING  VOLTMETER. 


During  the  winter  season  the  Niagara  Falls  &  Lewiston  R.  R., 
better  known  as  the  Gorge  road,  has  but  little  traffic,  and  when  the 
cars  are  operated  at  all  in  winter  only  the  outer  of  the  two  tracks 
is  used.     Considerable  debris  from  the  cliff  falls  onto  these  tracks 


TUE  Gl)K(;l-;  ROAD  IN  WINTICK. 

at  all  seasons  of  the  year,  but  there  is  much  more  of  it  in  winter; 
naturally  the  greater  portion  falls  upon  the  inner  track,  and  with 
a  heavy  fall  of  snow  its  removal  presents  added  difficulties. 

In  the  spring  a  great  deal  of  repair  work  is  always  necessary  to 
put  the  roadbed  in  proper  shape  for  the  tourist  season  when  the 


111;  liiiKl.K   K'(IAI>  l.N   WINTKK 


traffic  is  very  heavy.  During  the  past  winter  the  road  has  not  been 
operated  and  is  now  in  the  hands  of  a  receiver.  The  accompanying 
illustrations  lent  us  by  the  Railway  Age  show  how  the  summer  road 
appears  in  winter. 


FROM  THE  WAGE-EARNER'S  STANDPOINT. 


On  March  15th  a  committee  of  the  street  railway  employes  of 
Inuidnapolis  waited  upon  the  municipal  authorities  and  presented 
a  petition  signed  by  714  men  employed  by  the  street  railway  com- 
pany, which  was  as  follows: 

"As  employes  of  the  Citizens'  Street  Railroad  Co.  whose  interests 
are  vital  in  the  scale  of  fares  to  be  determined  upon,  we  humbly 
ask  your  honorable  body  to  ignore  any  and  all  petitions  advocating 
the  adoption  of  3-cent  fares,  as  we  feel  that  we  would  be  the  suf- 
ferers thereby  in  having  to  submit  to  a  cut  in  wages  in  order  to 
enable  the  company  to  properly  conduct  its  business. 

"We  therefore  trust  you  will  view  this  matter  from  our  standpoint 
and  have  our  interests  at  heart  when  considering  this  important 
question." 

A  truer  statement  of  the  case  could  not  be  made. 


The  illustration  represents  a  recording  voltmeter  which  is  made 
by  Elliott  Brothers,  of  London.  The  electrical  mechanism  consists 
of  a  small  sphere  of  soft  iron  between  the  poles  of  a  permanent  mag- 
net and  a  ring  of  insulated  copper  wire.  At  the  end  of  the  long 
aluminum  arm  or  pointer  is  a  pen  formed  for  holding  aniline  ink. 
The  recording  mechanism  comprises  an  eight-day  clock  and  fric- 
tion rollers  for  holding  the  plotted  paper.  The  clock  is  wound  by 
the  lever  shown  to  the  right  in  the  cut  and  drives  by  friction  a  drum 


RECORDING  VOLTMETER. 

against  which  the  paper  is  pressed  by  a  spring.  Teeth  on  the  rim 
of  the  drum  pass  into  holes  perforated  in  the  margin  of  the  paper 
and  prevent  it  from  slipping.  The  clock  gears  can  be  proportioned 
to  feed  the  paper  i  in.,  3  in.,  6  in.  or  even  more  per  hour.  The  paper 
after  passing  under  the  pen  is  coiled  in  a  drum  at  the  bottom,  from 
which  it  can  easily  be  removed.  The  coils  of  fresh  paper  can  be  put 
in  position  with  equal  facility.  Both  voltmeters  and  ammeters  can 
be  fitted  with  this  recording  mechanism  where  a  continuous  record 
is  desired. 


The  Toledo  Traction  Company  Centennial  Band  has  placed  an 
order  for  new  uniforms. 


The  Winnipeg  (Manitoba)  Electric  Street  Railway  Co.  has 
offered  to  install  new  soo-volt  electric  motors  in  place  of  the  motors 
already  in  the  factories  and  stores  in  that  city.  The  proposition  was 
accepted. 


The  Newport  News  (Va.)  &  Old  Point  Railway  &  Electric  Co., 
which  now  comprises  the  Hampton  &  Old  Point  Railway  Co.  and 
the  Chesapeake  Light  &  Power  Co.,  is  making  extensive  improve- 
ments. A  new  power  house  is  being  designed  and  five  miles  of 
new  track  are  under  construction.  Alexander  Brown,  of  Baltimore, 
has  control  of  the  new  company,  and  his  superintendent,  H.  H. 
Carr,  is  getting  the  road  in  readiness  for  the  heavy  summer  traffic. 


Apr.  is,  1899.] 
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KDI'llCn  l!V  J.   I,.  KOSIiNHERGER,  ATTORNKY  AT  LAW,  CIIICAC.O. 


COMl'l-.TI'-.NT   lA'IDI'.NCE  OF  INCOMPETENCY   OF   EM- 
PLOYE. 


VAI.IOITY    OF    ORDINANCE    REQUIRING    WATERING 
OF  TRACKS. 


Morrow  v.  Si.  Paul  Cily  Railway  Coniiiany  (Minn.),  77  N.  W.  Rep. 
303.  December  7,  i.SyS. 
AmonK  oilier  things,  it  was  conleniled  in  ihis  case,  on  llie  third 
appeal  therein,  that  a  certain  gripnian  was  incompetent  because  he 
did  not  have  snfTicienl  presence  of  inind  in  an  emergency,  and  that 
he  was  not  of  siiriicient  judgment,  and  did  not  have  sufficient 
strength  and  acutencss  of  intellect  to  be  competent  for  the  work  of 
a  gripman.  On  these  questions,  the  supreme  court  of  Minnesota 
holds  that  evidence  of  certain  acts  done  in  another  part  of  the  man's 
work  was  admissible.  For  example,  the  man  was  employed  a  part 
of  the  time  as  motorman  on  an  electric  line,  being  changed  back 
and  forth  from  the  occupation  of  such  motorman  to  that  of  grip- 
man  en  a  cable  line.  On  one  occasion,  while  acting  as  motorman, 
his  car  was  stalled  by  reason  of  there  being  ice  on  the  rails,  which 
insulated  the  car  wheels,  and  prevented  the  electric  current  from 
passing  off  from  the  wheels  to  the  rails.  He  did  not  know  that  he 
could  start  his  car  by  breaking  the  scale  of  ice  on  the  rails,  so  as 
to  make  a  connection  for  the  current,  and  was  not  able  to  move  his 
car.  The  trial  judge  charged  the  jury  that  they  might  consider  these 
facts,  with  many  others,  in  determining  whether  or  not  the  man 
was  competent  as  a  gripman.  In  this  the  supreme  court  holds 
there  was  no  error.  It  says  that  it  may  be  conceded  that,  if  the 
question  of  competency  was  merely  as  to  the  man's  skill  in  the 
science  of  running  a  grip  car,  this  part  of  the  charge  would  be  er- 
roneous, but  that  13  tending  to  show  that  he  did  not  have  sufficient 
judgment  and  presence  of  mind  to  be  competent  as  a  gripman  the 
evidence  was  admissible.  In  more  general  terms,  the  court  holds 
that  evidciice  of  certain  acts  done  in  one  part  of  his  work  by  an  em- 
ploye is  competent  as  tending  to  show  that  he  did  not  have  suffi- 
cient judgment  and  presence  of  mind  to  be  competent  for  the  other 
part  of  the  work  in  which  he  was  employed. 


MEN  AT  WORK  ON  TRACK  ARE  ENTITLED  TO  WARN- 
ING OF  APPROACH  OF  CAR. 


Lewis  v.  Binghamton  Railroad  Company  (N.  Y.),  54  N.  Y.  Supp. 
452.    November  16,  i8g8. 

Men  at  work  for  a  city  contractor  paving  a  street,  who  have  to 
go  upon  a  track  laid  in  the  street  to  do  some  of  tlieir  work,  the 
third  appellate  division  of  the  supreme  court  of  New  York  holds, 
have  a  right  to  expect  a  warning  of  an  approaching  car;  something 
more  than  the  mere  noise  which  the  running  of  the  car  itself  will 
make. 

Here  a  workman  was  stooping  down  and  pouring  hot  tar  into  the 
cracks  between  the  paving  stones  along  the  sides  of  the  rails,  when 
he  was  struck  by  a  car,  the  approach  of  which  the  jury  found  had 
not  been  announced  by  the  ringing  of  the  bell,  and  for  this  reason, 
the  court  holds,  negligence  was  established  against  the  defendant. 
It  says  that  inasmuch  as  the  man  was  rightfully  at  work  on  the 
track,  he  could  not  be  charged  with  negligence  for  being  tfiere. 
The  only  precautions  he  could  take  while  there  were  to  listen  and 
look,  and.  of  course,  withdraw  in  ample  time  when  he  knew  the 
car  was  approaching. 

Negligence  not  being  charged  against  the  motorman  for  not 
stopping  the  car  soon  enough,  but  for  not  giving  a  reasonable 
warning  of  its  approach,  the  court  does  not  consider  that  the  fact 
that  the  plaintiff  had  been  in  the  habit  of  waiting,  after  he  knew 
that  the  car  was  approaching,  until  it  was  very  close  upon  him,  and 
then  quickly  getting  out  of  the  way.  had  any  controlling  effect  upon 
the  question  presented.  Former  delays  on  the  plaintiff's  part  in  get- 
ting out  of  the  way  of  the  car,  it  holds,  did  not  warrant  or  invite  any 
omission  on  the  motorman's  part  to  give,  upon  this  occasion,  the 
usual  and  ample  warnings  of  its  approach. 

Whether  the  plaintiff  was  negligent  in  not  keeping  a  better  look- 
out for  the  car.  after  he  began  emptying  his  bucket,  the  court  holds 
was  properly  left  to  the  jury,  which  decided  that  he  was  not,  under 
the  circumstances.  And  the  court  adds  that  the  measure  of  his  duty 
in  this  respect  was  quite  different  from  that  of  a  pedestrian. 


.Slate  V.  Canal  &  Claiborne  Railroad  Company  (La.),  24  So.  Rep. 
265.    June  21,   1898.     Rehearing  denied  December  S,   1898. 

The  supreme  court  of  Louisiana  holds  that  an  ordinance  of  the 
city  council  of  the  city  of  New  Orleans  which  requires  corporations 
operating  street  electric  cars  williin  the  limits  of  the  city,  upon 
tracks  laid  down  in  the  public  streets  thereof,  to  water  their  tracks 
so  as  to  effectually  lay  the  dust  within  their  tracks,  is  a  legal  exercise 
of  the  police  power  of  the  cily,  because  such  an  ordinance  tends  to 
promote  the  comfort  and  convenience  of  passengers,  and  the  health 
and  comfort  of  the  inhabitants  of  the  city. 

Neither  does  the  court  consider  the  ordinance  indefinite  nor  un- 
reasonable. 

This  decision  becomes  more  significant  when  it  is  recalled  that  this 
court  held  a  previous  ordinance  too  indefinite  and  unreasonable, 
which  made  it  unlawful  for  a  corporation  "to  operate  any  electric, 
trolley  or  other  cars  or  trains  on  the  streets  of  the  city  without  first 
providing,  in  some  reasonable  manner,  for  sprinkling  of  the  streets 
through  which  their  cars  run,"  that  is  to  say,  from  curb  to  curb. 

Two  defects  in  the  last-mentioned  ordinance  are  particularly  re- 
called: First,  that  it  singled  out  the  street  car  companies,  simply 
because  they  exercised  a  franchise  upon  certain  streets  of  the  city, 
and  imposed  upon  them,  solely  and  alone,  the  bearing  of  a  public 
burden  which  should  have  been  discharged  by  the  city,  or  shared  by 
the  genera!  public,  namely,  the  sprinkling  of  the  streets  from  curb 
to  curb;  and,  secondly,  that  the  provision  that  the  companies  should 
provide  "in  some  reasonable  manner  for  the  sprinkling  of  the 
streets"  was  too  indefinite  and  indefinable  as  to  time,  manner. 
amount  and  extent. 

Speaking  of  the  new  ordinance,  which  it  holds  valid,  the  court 
says  that  it  is  obvious  that  the  duty  imposed  is  specific;  that  is,  "to 
water  their  tracks."  It  does  not  require  the  street  car  companies  to 
"sprinkle  the  streets,"  nor  to  sprinkle  their  tracks;  but  to  "water" 
them.  Water  them  where,  and  to  what  extent?  "So  as  to  effect- 
ually keep  the  dust  laid  on  same."  To  water  that  part  of  the  streets 
which  is  occupied  and  used  by  their  tracks,  and  immediately  cov- 
ered by  their  franchises,  it  insists,  is  an  altogether  different  thing 
from  sprinkling  the  streets  from  curb  to  curb,  and  to  a  very  great 
extent,  at  least,  relieves  the  ordinance  of  the  onerous  and  oppress- 
ive feature  that  was  properly  attributed  to  the  former  ordinance, — 
the  imposition  upon  private  individuals  and  corporations  of  a  public 
burden. 

MOTORMAN'S  FIRST  DUTY  IS  TO  SEE  THAT  TRACK  IS 
CLEAR. 


White  V.  Albany  Railway  (N.  Y.),  54  N.  Y.  Supp.  445.  November 
16,  1898. 

A  judgment  recovered  in  this  case  for  the  death  of  a  boy  alleged 
to  have  been  killed  by  the  negligence  of  the  defendant,  is  reversed 
by  the  third  appellate  division  of  the  supreme  court  of  New  York, 
and  a  new  trial  granted.  According  to  the  statements  of  both  the 
motorman  and  the  conductor,  the  boy  darted  suddenly  onto  the 
track,  just  ahead  of  the  car.  The  motorman  testified  that  when  he 
first  saw  him  he  was  running  along  diagonally  by  the  car,  and  as 
quick  "as  a  shot,"  "like  the  snapping  of  a  finger."  he  ran  over  the 
rail;  that  he  instantly  let  down  the  fender  and  applied  the  bralces, 
but  the  boy  was  too  near  the  car  to  be  saved.  Under  such  circum- 
stances, the  court  holds,  negligence  could  not  justly  be  charged 
against  the  motorman. 

Nor  does  the  court  consider  that  the  motorman  was  negligent  in 
not  seeing  the  boy  before  he  got  upon  the  track.  Undoubtedly, 
it  says,  it  was  the  duty  of  the  motorman  to  use  all  the  means  in  his 
power  to  prevent  the  car  from  striking  the  boy.  and  to  begin  the 
use  of  such  means  as  soon  as  the  danger  of  hitting  him  became  ap- 
parent. But  he  could  not  justly  be  charged  with  negligence  in  not 
slopping  or  beginning  to  slop  the  car  until  it  became  reasonably  ap- 
parent to  him  that  the  boy  was  in  peril  unless  he  did  so.  Such  is  the 
measure  of  responsibility  it  applied  to  the  motorman  in  considering 
this  case.    The  motorman's  attention,  it  maintains,  is  required  first 
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to  the  track,  to  see  that  it  is  clear,  and  to  the  cross  walks  where 
people  are  expected  to  pass  over  the  track  or  get  aboard  the  car. 

In  this  case  they  were  just  about  entering  a  switch  where  a  down 
car  might  be  passed,  and  a  cross  walk  was  about  124  feet  ahead  of 
them;  also,  a  railroad  crossing  at  grade,  where  the  car  must  come  to 
a  full  stop.  All  these  demanded  the  attention  of  the  motorman.  and 
the  court  holds  that  they  were  points  on  the  track  which  it  was  his 
first  duty  to  watch,  so  that  if,  until  he  was  close  upon  him.  he 
omitted  to  notice  the  boy  on  the  street,  and  to  apprehend  that  he 
was  about  to  cross  the  track  and  so  incur  a  peril,  it  surely  ought 
not,  under  the  rule  above  stated,  to  be  charged  as  a  negligent  omis- 
sion against  him. 

Moreover,  the  court  says  that  two  seconds  is  a  short  time  to  com- 
prehend a  situation  of  danger  and  avoid  it,  and  that  an  inference  that 
the  motorman  was  negligent  in  not  stopping  the  car  and  saving  the 
boy  in  that  space  of  time  should  not  prevail. 


POWER    OF  MUNICIPALITIES  TO  MAKE    CONTRACTS 
WITH  NEW  COMPANIES. 


City  Railway  Company  v.  Citizens'  Street  Railroad  Company 
(Ind.),  52  N.  E.  Rep.  157.     December  16,  1898. 

The  supreme  court  of  Indiana  holds,  in  this  case,  with  which  read- 
ers of  the  Street  Railw.w  Review  are  already  more  or  less  ac- 
quainted, and  concerning  which  a  statement  of  facts  was  made  in 
the  January  number,  on  page  9:  That  the  right  of  the  Citizens' 
Company  to  exercise  its  franchise  upon  the  streets  of  the  city  of 
Indianapolis  wHll  expire  on  January  18,  1901,  by  limitation  of  its 
contract;  and  also  that  the  agreement  entered  into  by  the  city  and 
the  City  Railway  Company  April  24,  1893,  was  and  is  a  valid  con- 
tract "in  praesenti"  between  the  parties  thereto;  and  that  said  City 
Railway  Company,  under  said  contract,  had  a  right  to  enter  at  once 
upon  the  construction  of  what  is  known  as  the  "North  and  South 
Line."  and,  on  consent  given  by  the  city,  upon  any  other  unoc- 
cupied streets  and  parts  of  streets  not  in  use  by  the  Citizens'  Com- 
pany cr  necessary  for  the  reasonable  and  safe  operation  of  its  lines; 
and  that,  on  like  consent  given  by  the  city,  said  City  Railway  Com- 
pany may,  upon  the  expiration  of  the  term  of  the  Citizens'  Com- 
pany, and  the  vacation  of  the  streets  by  said  company,  enter  upon 
and  occupy  such  vacated  streets  for  the  construction  and  operation 
of  its  lines. 

First  of  all,  granting  that  the  Citizens'  Company  has  the  right 
to  use  the  streets  occupied  by  it,  and  which  it  may  hereafter  law- 
fully occupy,  until  January  18,  1901,  the  supreme  court  maintains 
that,  without  additional  legislation  or  consent  given  by  the  city  of 
Indianapolis,  the  company  cannot  continue  to  exercise  its  franchise 
after  that  date. 

It  is  true,  says  the  court,  that,  by  the  statute  of  1861,  a  street  rail- 
road company,  when  duly  organized,  is  declared  to  be  "a  body  po- 
litic and  corporate  in  perpetuity;"  but  it  also  calls  attention  to  the 
fact  that  the  statute  likewise  declares  that  "nohing"  in  this  act  con- 
tained shall  be  so  construed  as  to  take  away  from  the  common  coun- 
cils of  incorporated  cities  the  exclusive  powers  now  exercised  over 
the  streets,  highways,  alleys  and  bridges  within  the  corporate  lim- 
its of  such  cities,"  and  that  it  further  declares  that,  before  construct- 
ing its  railroad,  any  such  company  shall  first  obtain  the  consent  of 
the  common  council.  It  may  well  be,  therefore,  that,  subject  to  the 
right  of  the  legislature  to  amend  or  repeal,  retained  in  the  act,  the 
franchise  of  the  company  is  perpetual.  But  the  exercise  of  that 
franchise,  the  court  holds,  requires  the  consent  of  the  common 
council  as  a  condition  precedent.  And  it  would  never  do,  it  thinks, 
to  admit  that,  by  first  agreeing  to  allow  the  company  to  enter  upon 
its  streets,  and  continue  there  for  a  definite  term,  the  city  thereby 
gave  up  forever  that  exclusive  control  over  its  streets  which  the 
same  section  of  the  act  says  shall  never  be  impaired  by  any  con- 
struction that  may  be  given  to  the  statute.  As  well  contend  that  the 
landowner,  by  allowing  a  tenant  to  enter  upon  and  cultivate  his  farm 
for  a  limited  period,  has  thereby  lost  forever  the  right  to  reoccupy 
it  himself,  even  after  the  time  prescribed  in  the  lease  has  expired. 
The  very  circumstance,  too.  that  the  statute  provides  for  the  con- 
sent of  the  city  to  the  exercise  of  the  franchise,  the  court  holds,  im- 
plies that  the  city  may  give  or  refuse  such  consent,  according  to  its 
own  discretion;  and,  if  it  gives  consent,  such  consent  may  be  with 
such  limitations  and  conditions  as  the  city  may  deem  consistent 
with  its  own  welfare  and  the  welfare  of  its  citizens. 

It  was  not  contended  that  in  giving  consent  the  city  might  not 


make  all  reasonable  requirements  as  to  location  of  rails,  running  of 
cars,  kind  of  motive  power,  repair  and  improvement  of  streets  oc- 
cupied by  tracks,  amount  of  fare  charged,  and  numerous  other  de- 
tails, and  the  court  thinks  it  inconceivable  that  the  much  more  im- 
portant consideration  as  to  the  length  of  time  during  which  the 
company  might  occupy  the  streets  should  not  also  be  in  the  control 
of  the  city.  Moreover,  it  insists  that  it  would  hardly  be  consonant 
with  common  honesty,  as  practiced  between  man  and  man,  for  the 
company  to  seek  for  and  enter  into  a  contract,  first  for  30,  and  af- 
terwards lor  37,  years,  and  then,  when  the  right  had  been  enjoyed 
for  the  time  stipulaled  and  agreed  to,  to  turn  around  and  claim  that 
the  contract  was  without  a  time  limit;  that  the  tenant  for  a  term  of 
yearS;  being  once  in,  had  thereby  become  the  owner  of  the  fee  sim- 
ple. Besides,  by  its  course,  the  court  holds  that  the  company,  in 
conjunction  with  the  city,  put  a  practical  construction  upon  the 
statute  under  which  it  claims  corporate  existence,  which  would  be 
conclusive  against  it. 

Taking  up  the  question  of  the  validity  and  scope  of  the  contract 
made  by  the  city,  in  1893,  with  the  City  Railway  Company,  the  court 
holds  that,  notwithstanding  the  Citizens'  Company  already  had  the 
city's  permission  to  lay  and  operate  its  tracks  in  and  along  all  the 
streets  of  the  city,  nevertheless  the  city  had  the  right,  at  any  time, 
to  enter  into  a  contract  with  another  company  to  lay  a  street  rail- 
road upon  any  street  or  parts  of  streets  not  actually  occupied  by  the 
tracks  of  the  Citizens'  Company  or  needed  for  the  operation  of  its 
road,  and  that,  consequently,  the  contract  between  the  city  and  the 
City  Railway  Company  was  valid,  in  so  far  as  it  concerned  streets 
and  parts  of  streets  not  occupied  by  the  Citizens'  Company.  Thence- 
forth, so  long  as  both  companies  have  the  respective  rights  thus  ac- 
quired, it  seems  that,  in  the  court's  view  of  it,  as  to  unoccupied 
streets  their  rights  will  be  equal.  As  to  streets  actually  and  legally 
occupied  by  either  company,  including,  however,  only  so  much  of 
such  streets  as  may  be  necessary  for  the  proper  operation  of  the 
cars,  the  rights  of  such  occupying  company  are  exclusive. 

Moreover,  whether  the  contract  made  by  the  city  with  the  sec- 
ond company  under  such  circumstances  may  be  an  advantageous 
one  for  the  city  and  people  or  not,  the  court  affirms  that  it  is  very 
plain,  in  any  event,  that  the  city  had  the  right  to  enter  into  such 
contract,  and  that  the  same  is  legal  and  binding  as  between  the  city 
and  such  second  company. 

And  the  court  insists  that  if  the  contract  made  by  the  city  with  the 
City  Railway  Company,  in  1893,  was  in  fact  valid  and  binding,  it 
could  not  be  abrogated  or  annulled  by  any  act  of  the  legislature  or 
of  the  city. 

The  court  further  holds  that  a  city  ordinance  of  1865  giving  a 
street  railway  company  permission  to  lay  and  operate  its  tracks  in 
and  along  all  the  streets  of  the  city  would  not  warrant  it  com- 
mencing the  construction  of  a  particular  line  nearly  thirty  years 
thereafter,  without  first  having  obtained  the  consent  of  the  council 
to  the  location,  surVey,  and  construction  proposed,  where  the  stat- 
ute under  which  the  company  was  incorporated  provided  that  such 
consent  must  be  obtained  before  the  construction  of  any  line  was 
commenced. 

Finally,  where  one  company  forcibly  takes  possession  of  a  street, 
without  the  required  consent  of  the  city,  and  against  the  protest  of 
another  company  authorized  to  construct  its  line  upon  said  street, 
the  court  maintains  that  the  company  thus  seizing  the  street  cannot 
be  heard  to  object  that  the  other  company  did  not  construct  its  line 
within  the  time  limit  fixed  by  its  contract  with  the  city. 


ADHERES  TO  DOCTRINE  TOUCHING  CONTRIBUTORY 
NEGLIGENCE  OF  PARENTS. 


Ploof  V.  Burlington  Traction  Company  (Vt.),  41  Atl.  Rep.  1017. 
July  21,  i8g8. 

Much  has  been  written  for  and  against  the  doctrine  of  imputed 
negligence.  Referring  to  Robinson  v.  Cone,  22  Vt.  213;  54  Am. 
Dec,  ty,  and  note  in  which  case  it  itself  rendered  the  decision,  the 
supreme  court  of  Vermont  says  that  the  case  has  become  a  leading 
one  against  the  doctrine  of  imputed  negligence,  and  that  its  doctrine 
is  quite  generally  followed  by  courts  of  last  resort,  and  indorsed  by 
eminent  legal  writers.  Consequently,  it  is  not  surprising  to  find  the 
court  adding  that  it  is  content  to  abide  by  the  decision  in  that  case 
on  the  doctrine  of  imputed  negligence. 

In  a  suit  in  which  a  minor  or  his  administrator  seeks  to  recover 
damages  in  the  right  of  the  minor,  or  in  the  right  of  his  estate,  for 
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injuries  inflicted  upon  such  minor  liy  I  lie  nef,'li(?ence  of  a  party,  the 
supreme  court  insists  that  it  is  dillicult  to  find  any  .satisfactory  legal 
ground  upon  which  such  party  can,  in  a  court  of  justice,  be  heard  to 
say:  "  True,  I  negligently  inflicted  a  serious  injury  upon  the  child, 
but  no  legal  obligation  rests  upon  me  to  compensate  the  child  for 
injuries  inflicted  by  my  negligence,  because  the  parents  of  the  child 
were  negligent  in  the  same  transaction,  and  their  negligence  con- 
tributed to  the  happening  of  the  accident  occasioning  such  dam- 
ages." It  declares  that  it  would  be  much  easier  to  find  good  rea- 
sons for  holding  that  such  an  injured  child  might  recover  jointly 
against  his  parent  and  the  third  person  (or  street  railw.iy  company). 

On  the  other  hand,  under  a  statute  providing  that  when  the  death 
of  a  person  is  caused  by  a  wrongful  act  such  as  would  have  war- 
ranted an  action  for  damages  in  behalf  of  the  person  injured,  if  his 
death  had  not  ensued,  .-m  action  shall  be  brought  in  the  name  oi  his 
personal  representative  and  damages  shall  be  awarded  "with  refer- 
ence to  the  pecuniary  injuries  resulting  from  such  death,  to  the  wife 
and  next  of  kin,"  the  supreme  court  holds  that  the  negligence  of 
such  wife  and  next  of  kin,  entering  into  and  contributing  to  the 
accident  causing  such  death  will  defeat  their  right  to  recover,  it 
being  manifest  that  the  recovery  under  the  statute,  though  in  the 
name  of  the  personal  representative  of  the  deceased,  is  not,  in  gen- 
eral acceptation,  for  the  benefit  of  the  estate  of  the  deceased,  but  is 
for  the  benefit  of  those  who  may  take  by  the  terms  of  the  statute. 
The  court  established  a  precedent  for  this  in  its  late  decision  of 
Lindsay  v.  Railroad  Co.,  68  Vt.  556;  35  Atl.  513. 

Thirdly,  the  court  holds  that  where  the  most  that  the  evidenct 
tended  to  show  was  that  the  parents  negligently  permitted  a  boy  10 
years  of  age,  healthy,  and  of  ordinary  ability,  to  go  unattended  upon 
the  street  where  the  car  ran,  or  that  their  negligence  was  a  factor  in 
bringing  him  to  tJic  place  of  the  accident,  but  not  a  factor  in  the 
boy's  attempting  to  cross  the  street  in  front  of  the  moving  car,  and 
therefore  not  a  factor  entering  into  and  contributing  to  the  happen- 
ing of  the  accident  which  caused  his  death,  their  negligence  was  at 
most  a  remote,  and  not  a  proximate,  factor  of  the  accident,  and 
that  such  remote  negligence  would  not  defeat  a  right  of  recovery 
otherwise  proven. 


RIGHT   TO    LAY    DOUBLE   TRACKS   ALONG    NARROW 
STREETS. 


Poole  v.  Falls  Road  Electric  Railway  Company  (Md.).  41  Atl.  Rep. 
1069.    December  20,  1898. 

The  question  presented  by  this  case  was  as  to  whether,  if  a  double 
track  street  railway  be  built  upon  a  street  so  narrow  that  the  space 
left  would  not  be  sufficient  to  allow  vehicles  to  pass  or  stand  be- 
tween the  tracks  and  the  curb  lines,  there  would  be  such  an  invasion 
of  the  rights  of  an  owner  of  abutting  property  as  would  warrant  the 
court  in  interfering  by  the  writ  of  injuction  .  The  contention  of  the 
property  owner  seeking  an  injunction  in  this  case,  was  that,  even  if 
it  be  conceded  that  the  street  had  been  dedicated  and  accepted,  yet 
the  laying  of  two  tracks  in  such  a  narrow  street  would  amount  to  a 
use  of  the  street  not  embraced  within  the  rights  that  passed  by  the 
dedication,  because  such  a  use  would  necessarily  deprive  the  street 
of  one  of  its  most  important  attributes,  and  that,  this  being  so,  the 
complainant  was  entitled  to  an  injunction,  "as  owner  of  the  rever- 
sionary interest  in  the  street  bed,  as  well  as  of  the  fee  in  the  adjoin- 
ing lots."  in  order  "to  prevent  the  infringement  of  his  constitutional 
right  not  to  be  deprived  of  his  property  without  due  process  of 
law;"  and  also  because  the  contemplated  use  would  be  an  abuse  of 
the  street,  and  a  "public  nuisance,  not  sanctioned  by  the  legislature." 

The  decision  is  in  favor  of  the  street  railway  company.  To  begin 
with,  the  court  of  appeals  of  Maryland  says  that  it  may  be  accepte'd 
as  the  established  inw  in  that  state  that,  where  the  construction  of 
a  railroad  is  authorized  by  competent  authority,  and  there  is  no  in- 
vasion of,  or  physical  interference  with,  the  property  of  an  abutting 
owner,  there  is  no  "taking"  within  the  meaning  of  the  constitution, 
and  the  remedy  by  injunction  to  prevent  consequential  injuries  re- 
sulting therefrom  cannot  be  invoked. 

Upon  the  theory  contended  for,  that  the  structure  contemplated 
would  subject  the  street  to  a  new  use,  not  included  in  any  of  the 
rights  conferred  by  the  dedication,  the  court  says  that  the  question 
would  be,  not  whether  there  were  or  would  be  incidental  or  conse- 
quential damages  Krowing  out  of  the  construction  of  the  road,  but 
whether  there  would  be  such  a  subjection  or  appropriation  of  the  re- 
versionary interest  cf  the  owner  of  the  abutting  property  in  the  bed 


of  the  street  as  would  amount  to  a  constitutional  "taking."  By  the 
dedication  of  properly  to  the  uses  of  a  street  the  public  acquires  an 
easement  of  passing  and  repassing,  with  all  such  incidents  as  prop- 
erly belong  thereto;  but  all  other  rights  in  the  soil  remain  in  the 
owner.  Any  use  not  incident  to  such  right  of  passage  is  a  new  one, 
an  additional  servitude,  to  which  the  street  cannot  be  subjected, 
without  first  making  proper  compensation  to  the  owner  of  the  bed 
of  the  street.  The  laying  of  rails  on  a  street  and  the  running  of  cars 
thereon  for  the  accammodation  of  persons  desiring  to  use  the  street 
is  not  a  new  one,  because  it  is  only  a  new  mode  of  using  the  street 
for  the  purposes  for  which  it  was  originally  taken. 

The  test,  therefore,  of  what  is  a  new  use,  continues  the  court, 
would  seem  to  be  iound,  not  necessarily  in  the  nature  of  the  struct- 
ure;, nor  in  the  number  of  the  tracks,  but  in  the  use  itself, — whether 
it  is  promotive  of  the  objects  and  purposes  for  which  the  casement 
in  the  public  was  acquired. 

The  municipal  authorities  of  the  city  of  Baltimore  have  had  com- 
mitted to  them  the  power  to  regulate  the  use  of  the  streets,  and  that 
power  is  'i  trust  of  which  they  cannot  divest  themselves.  The  "pri- 
mary use  cf  the  streets  is  not  by  any  means  that  of  furnishing  tracks 
for  street  railways,"  and,  therefore,  further  says  the  court,  the  mu- 
nicipal authorities  cannot  grant  to  railway  companies  such  priv- 
ileges as  will  obstruct  the  general  public  in  the  proper  use  of  its 
highways,  but  must  exercise  the  power  vested  in  them;  so  that  the 
beneficial  enjoyment  of  the  streets  by  the  public  in  the  ordinary  and 
usual  modes  of  passage  thereon  shall  not  be  defeated  or  seriously 
impaired. 

Here  the  street  railway  company,  having  obtained  full  legislative 
authority,  proposed  to  lay  two  tracks  in  the  bed  of  the  street  in 
question,  with  poles  and  wires  to  supply  the  electricity.  The  street 
was  40  feet  wide,  and  in  places  there  would  not  be  room  enough  for 
vehicles  to  pass  or  stand  in  the  space  between  the  tracks  and  the  line 
of  the  street.  But,  the  court  maintains,  the  street  would  not  thereby 
be  destroyed  or  seriously  impaired  for  the  ordinary  uses  of  the  pub- 
lic. Carri-iges,  wagons,  and  other  vehicles  could  always  pass,  unless 
the  railway  company  blocked  the  street  by  permitting  two  of  its 
cars,  on  different  tracks,  to  remain  stationary,  and  side  by  side;  and 
this  it  would  have  no  right  to  do  for  an  unreasonable  length  of  time. 

Furthermore,  the  proof  in  this  case  showed  that  the  weight  of 
opinion  among  the  property  holders  along  the  street  was  that  ad- 
vantages of  better  and  quicker  transit  would  outweigh  any  inconven- 
ience that  might  result  from  the  construction  and  operation  of  the 
road,  and  that  the  presence  of  the  road  with  its  two  tracks  would 
cause  an  increase  in  the  value  of  the  abutting  property. 

Under  these  circumstances,  the  court  insists  that  it  is  difficult  to 
understand  how  the  construction  of  the  two  tracks,  with  necessary 
poles  and  wires,  and  the  running  upon  them  cars  propelled  by  elec- 
tricity, could  be  re>;arded  as  burdening  the  street  with  a  new  servi- 
tude. The  rights  of  persons  passing  along  it  on  foot,  or  with  horses. 
or  with  vehicles  would  be  the  same  as  before.  Cars  could  not  be 
permitted  to  stand  on  the  tracks  in  such  manner  as  to  prevent  car- 
riages and  carts  from  passing.  It  would  not  be  impossible  for  vehi- 
cles to  be  kept  standing  at  the  curb  as  long  as  might  be  reasonable 
for  the  purpose  of  unloading  or  loading  their  burdens  or  for  dis- 
charging passengers.  There  might  be  some  inconvenience  at  times, 
but  not  greater  than  often  occurs  in  crowded  thoroughfares. 

And  it  must  also  be  borne  in  mind,  adds  the  court  that  the  relief 
asked  for  in  this  case  could  not  be  granted,  whatever  might  be  the 
incidental  or  consequential  damages,  unless  the  use  proposed  by  the 
street  railway  company  was  a  "new  use,"  the  imposition  of  which 
upon  the  street  would  amount  to  a  "taking"  of  the  complainant's 
reversionary  interest  in  the  bed  of  the  street. 

As  to  the  other  point  raised  by  the  complainant,  the  court 
deems  it  sufficient  to  say  that  it  has  more  than  held  that  the  con- 
struction of  the  railroad,  being  authorized  by  competent  authority, 
cannot  be  treated  as  a  public  nuisance. 


CARE  REQUIRED  OF  PERSONS  USING  TR.\CKS. 


Johnson  v.  Brooklyn  Heights  Railroad  Company  (N.  Y.),  54  N.  Y. 

Supp.  547;  Devine  v.  Brookh-n  Heights  Railroad  Company,  54 

N.  Y.  Supp.  626.     November  22.  1898. 

Johnson,  the  plaintiff  in  the  first  case,  was  a  driver  on  a  market 

wagon.    He  was  dri\nng  upon  the  tracks  of  a  street  surface  railway, 

operated  by  electricity.     He  was  in  a  suburban  community,  where 

the  cars  were  operated  at  a  high  rate  of  speed,  and  he  was  fa- 
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miliar  with  this  fact.  He  was  on  the  line  of  track  where  all  of  the 
cars  must  approach  him  from  the  rear,  and  he  was  passing  down  a 
grade  where  it  was  more  difficnlt  to  stop  a  car  than  would  have  been 
the  case  on  level  ground,  or  where  the  grade  was  running  the 
other  way.  Clearly,  there  could  be  nothing  in  this  state  of 
aflfairs,  says  the  second  appellant  division  of  the  supreme  court 
of  New  York,  from  which  a  jury  might  reasonably  infer  that 
the  plaintiflf  was  free  from  contributory  negligence,  and,  in  the  ab- 
sence of  direct  evidence  upon  this  point,  it  holds,  there  was  nothing 
before  the  jury  on  which  to  find  a  verdict  in  favor  of  the  plaintiff, 
and  the  motion  of  the  defendant's  counsel  for  a  nonsuit  should  have 
been  granted.  Consequently,  it  reverses  the  judgment  given  the 
plaintiflf  for  damages  alleged  to  have  been  caused  by  a  collision  due 
to  the  defendant's  negligence. 

There  are  no  presumptions  in  favor  of  the  plaintiflf,  declares  the 
court.  The  law  imposes  upon  him  the  burden  of  proving,  by  a  fair 
preponderance  of  evidence,  not  alone  that  the  defendant  has  been 
guilty  of  negligence  resulting  in  the  injury,  but  that  he  (the  plain- 
tiflf) has  been  free  from  negligence  contributing  to  the  accident; 
and,  the  court  continues,  where  there  is  no  evidence  of  the  exercise 
of  any  degree  of  care  on  the  part  of  the  plaintiff,  and  when  there 
are  no  circumstances  from  which  such  inference  may  be  fairly 
drawn,  there  is  clearly  no  question  for  the  jury. 

The  fact  that  there  was  no  room  for  the  plaintiff  to  drive  outside 
of  the  double  tracks  of  the  defendant,  the  court  further  insists,  im- 
posed upon  the  plaintiff,  in  common  with  the  defendant,  the  duty 
of  exercising  a  higher  degree  of  care  than  would  have  been  neces- 
sary under  less  dangerous  circumstances.  The  danger  was  both 
known  and  obvious,  and,  while  the  defendant  owed  the  plaintiflf  the 
duty  of  using  reasonable  care  in  the  operation  of  its  cars  to  prevent 
the  collision,  the  plaintiflf  could  not  enter  upon  the  tracks  of  the  de- 
fendant, and  rely  wholly  upon  the  defendant's  servants  seeing  him 
in  time  to  give  warning.  He  was  in  a  situation  of  danger.  He  was 
occupying  the  tracks  of  the  defendaht  subject  to  the  paramount 
right  of  the  latter,  to  whom  he  owed  the  duty  of  using  reasonable 
care,  not  only  to  avoid  collisions,  but  to  keep  out  of  the  way,  and 
allow  the  cars  to  pass  without  unnecessarily  impeding  their  prog- 
ress; and,  an  accident  happening  to  the  plaintiflf  under  these  circum- 
stances, the  court  holds,  as  before  stated,  he  is  bound  to  show  af- 
firmatively that  he  was  exercising  that  reasonable  care  which  the 
known  and  obvious  dangers  of  his  situation  demanded. 

Of  something  of  the  same  character  as  this  Johnson  case,  was  the 
Devine  case,  which  is  cited  with  it  at  the  heading  of  this  article. 
Both  cases  were  decided  the  same  day,  and  by  the  same  court,  and 
to  much  the  same  eflfect. 

But  in  the  second,  or  Devine,  case,  wherein  it  was  contended  that 
the  plaintiflf  had  the  right  to  assume  that  he  would  be  given  timely 
warning  of  the  approach  of  the  car  by  the  motorman,  it  should  be 
observed  that  the  court  says  that,  while  it  was  the  duty  of  the  motor- 
man  to  give  timely  warning,  if  he  saw  the  wagon,  or  if  he  might,  in 
the  exercise  of  reasonable  care,  have  seen  the  wagon,  in  time  to 
have  given  such  warning,  he  was  not  bound  to  do  so  under  all  cir- 
cumstances; and  it  was  for  the  jury  to  determine,  under  all  the  cir- 
cumstances of  the  case,  whether  the  motorman  had  discharged  his 
duty,  and  whether  the  plaintiff  had  been  free  from  contributory 
negligence. 

Continuing,  the  court  says  that  the  defendant  did  not  have  the 
absolute  right  to  the  use  of  the  tracks;  the  plaintiflf  might  lawfully 
drive  upon  them;  but  the  defendant  did  have  the  paramount  right, 
and  the  plaintiflf  could  not  drive  upon  the  tracks  of  the  defendant, 
and  impose  upon  it  the  absolute  duty  of  giving  timely  warning  of 
the  approach  of  the  car.  The  plaintiflf  was  charged  with  the  duty  of 
exercising  reasonable  care,  in  using  the  tracks  of  the  defendant,  to 
guard  against  collision.  He  could  not  depend  upon  the  motorman 
to  give  timely  warning.  He  was  bound  to  exercise  that  degree  of 
care  which  reasonably  prudent  persons  should  or  would  have  exer- 
cised under  the  same  conditions;  and,  if  he  failed  in  this  regard,  he 
was  not  entitled  to  recover  damages  under  the  law.  He  could  not 
enter  upon  the  tracks  of  the  defendant,  and,  closing  his  eyes  to  his 
surroundings,  await  the  timely  warning  of  the  defendant's  motor- 
man. 

If  the  night  was  dark,  and  the  highway  poorly  lighted,  so  that  the 
defendant's  motorman,  in  the  exercise  of  reasonable  care,  could  not 
have  seen  the  wagon  of  the  plaintiflf  in  time  to  prevent  the  accident, 
he  was  not  bound,  as  a  matter  of  law,  the  court  holds,  to  give  such 
warning. 


Oil  the  other  hand,  if  the  plaintiflf  lawfully  using  the  tracks  of  the 
defendant,  subject  to  its  paramount  right,  could,  by  the  exercise  of 
reasonable  care,  have  discovered  the  approaching  car  in  time  to 
have  left  the  track  before  the  car  reached  him,  the  court  insists  that 
it  was  his  duty  to  do  so;  and,  in  the  absence  of  evidence  tending  to 
show  sucn  reasonable  care,  the  jury  would  have  been  justified  in 
finding  that  the  plaintiff  had  not  been  free  from  contributory  negli- 
gence, which  is  necessary  to  maintain  an  action  for  damages. 

At  the  same  time,  the  court  docs  not  wish  to  decide  that,  as  a 
matter  of  law,  it  is  negligence  for  a  driver  to  fail  to  turn  and  look 
backward  to  discover  the  approach  of  a  car  from  the  rear.  It  holds 
that  it  is  a  question  of  fact  for  the  jury  whether,  under  the  circum- 
stances of  the  case,  such  precaution  was  necessary. 

In  other  words,  the  court  holds  that  the  jury  are  to  determine, 
as  a  question  of  fact,  wliether,  under  all  the  circumstances,  the  de- 
fendant was  guilty  of  negligence  in  not  giving  timely  warning;  and 
that  it  is  equally  a  question  for  the  jury  whether  the  plaintiflf  has 
been  guilty  of  contributory  negligence, 

♦-•-♦ 

ALLEN  ON  THE  REPEAL  OF  THE  ALLEN  LA"W. 


There  is  more  truth  than  poetry,  and,  perhaps,  elegance,  in  the 
following  interview  of  Hon.  C.  A.  Allen,  author  of  the  famous  bill 
which  bears  his  name.    Mr.  Allen  remarked: 

■'I  can  only  say  what  was  long  ago  said,  'Let  the  heathen  rage  and 
the  people  imagine  vain  things.'  The  re-enactment  of  the  old  horse 
and  dummy  act  is  simply  going  back  to  the  days  of  the  single  shovel 
plow  and  the  reaping  hook.  Every  man  who  has  sense  enough  to 
draw  his  pay,  if  he  is  honest,  will  admit  it.  We  have  lots  of  brave 
men  in  the  House  who  might  smile  at  Satan's  rage,  but  who  could 
not  face  a  frowning  world — men  who  could  look  into  a  cannon's 
mouth  on  the  field  of  battle,  but  who  would  cringe  like  miserable 
hound  pups  if  commanded  to  do  so  by  some  newspaper  without  a 
revaluation  clause  or  one  run  by  a  biscuit  at  a  high  rate  of  interest. 
The  Allen  law  has  adopted  all  over  the  state,  and  is  giving  splendid 
satisfaction.  It  is  as  legitimate  as  bread,  and  gives  unlimited  self- 
government  to  Sodom,  otherwise  known  as  Chicago,  which  has  a 
mayor  doing  more  business  on  less  mental  capital  than  any  man  in 
the  world,  who  will  drop  out  of  sight  so  suddenly  some  day  that  it 
will  require  a  search  warrant  to  determine  from  what  particular 
point  he  sloughed  oflf.  If  old  Ananias  were  living  today  he  would 
belong  to  the  newspaper  trust  and  be  running  a  newspaper  on  a 
school  site  or  a  dam  site,  as  occasion  might  require,  without  a  re- 
valuation clause. 

"The  law  as  it  now  stands  is  wholly  inadequate  and  will  undoubt- 
edly be  revised  and  revampered  after  the  municipal  election  in  Chi- 
cago. It  does  not  permit  the  operation  of  street  railways  under  the 
Chicago  River;  the  act  says  'over,'  and  their  operation  could  be  en- 
joined at  any  time.  The  Hon.  John  P.  McGoorty,  Democratic 
minority  leader,  told  the  truth  when  he  said;  'The  Ailing  bill,  if 
passed,  will  not  provide  permanent  legislation  on  the  street  car 
franchise  matter.  It  has  no  provision  for  the  extension  of  the  fran- 
chise of  the  existing  street  railway  companies,  and  if  passed  the  sit- 
uation would  be  worse  than  it  is  now.  The  bill  is  simply  a  tem- 
porary makeshift  to  carry  the  question  over  until  after  the  spring 
campaign,  and  although  it  is  popularly  stated  now  that,  if  passed, 
no  further  legislation  would  follow  this  session,  the  statement  is 
clearly  untrue,' 

"When  I  stated  on  the  floor  of  the  House  that  the  repeal  of  the 
Allen  law  and  the  re-enactment  of  the  old  horse  and  dummy  act 
was  the  most  infamous  and  cowardly  act  that  ever  disgraced  a  legis- 
lative body,  and  was  done  solely  to  influence  the  Chicago  city  elec- 
tion by  both  parties,  I  told  a  truth  which  will  be  admitted  when  the 
saintly  members  crawl  out  from  under  the  ban  of  the  devils  now 
engaged  in  purifying  the  city  of  Chicago." 


A  working  agreement  between  the  Meriden  Electric  Railroad  Co. 
and  the  Meriden.  Southington  &  Compounce  Tramway  Co.,  of 
Meriden,  Conn.,  has  been  eflfected  whereby  the  latter  will  run  its 
cars  over  the  tracks  of  the  former  company. 


The  citizens  of  Zionsville,  Ind.,  are  very  anxious  that  a  franchise 
be  granted  to  what  is  known  as  the  Marott  Co.,  to  build  an  electric 
line  over  the  Michigan  road,  and  are  using  every  endeavor  to  have 
the  county  commissioners  reconsider  their  action  in  rejecting  the 
company's  petition. 


Ai'ii,  15,  1899.1 


STREI'.T  RAILWAY  REVIEW. 


251 


A  PROTEST  AGAINST  VESTIBULES. 

Under  (late  of  M,ir.  j,  1899,  iIk-  .Mh.-iiiy  KaiKv.iy.  oi  Albany,  N. 
v.,  addressed  to  tlie  Conimiltce  on  Railroads  of  the  Assenilily,  the 
followinK  protest  in  the  matter  of  the  several  hills  then  lundiiiK  be- 
fore the  eoniMiittee  in  relation  to  veslibiiliiiK  or  enclosinK  platforms 
of  street  railway  cars: 

The  Albany  Railway  respeclfidly  opiioscs  the  passage  of  any  of 
the  proposed  iiieasnres  providinn  for  the  vestibuling  or  inclosing 
platforms  of  ils  cars,  for  llu'  followinK  reasons: 

I. 

'riie  .\ppellale  Courts  ol  llie  several  sl.ates  (if  the  United  States 
and  the  Supreme  Court  of  the  United  .Slates  have  laid  down  the  law 
in  relation  to  the  care  to  be  exercised  by  persons  or  corporations 
operating  street  railways.  According  to  the  several  decisions,  the 
operator  of  a  street  car,  especially  if  it  is  impelled  by  cable  or  elec- 
tric power,  is  bound  to  keep  a  constant  watch  for  persons  and  vehi- 
cles on  the  street,  and  although  he  is  not  bound  to  anticipate  that 
foot  passengers  will  attempt  to  cross  otherwise  than  at  regular 
crossings,  and  he,  therefore,  need  not  maintain  quite  the  same  de- 
gree of  vigilance,  he  is  always  held  responsible  for  failing  to  sec 
even  persons  crossing  at  other  places  if  he  would  have  seen  them 
had  he  been  in  the  exercise  of  ordinary  care.  (Sherman  &  Redfield 
on   Negligence,  Sec.  485c.) 

1.  This  being  the  law,  street  railway  managers  are  obliged  to  se- 
lect able-bodied,  competent  operators  of  its  cars. 

The  operator  must  be  able-bodied,  and  physically  able  to 
promptly  control  all  the  appliances  usually  on  cars  for  the  purpose 
of  starting  and  stopping  tliem.  His  eyesight  must  be  good,  so  that 
he  may  be  able  to  see  obstructions  on  the  track,  or  at  points  along 
the  line  see  those  who  are  about  to  cross  the  track.  His  hearing 
must  be  good,  so  that  he  may  be  able  to  hear  all  signals  given  to 
him  by  the  conductor  and  promptly  obey  them;  and  the  warnings 
and  signals  of  pedestrians  or  persons  desiring  to  board  cars.  He 
must  be  able  to  speak,  and  preferably  to  speak  the  English  lan- 
guage.   His  habits  must  be  good. 

No  one  known  to  habitually  use  intoxicating  li(|Uors  can  legally 
be  employed  as  the  operator  of  a  car.  (Railroad  Law,  Sec,  42,  and 
l.i(|Uor  Tax  T.aw,  Sec.  41.     Penal  Code.  Sec.  420.) 

II. 

The  law  requiring  the  utmost  vigilance  on  the  part  of  those  oper- 
ating street  railways  is  being  constantly  enforced  by  the  courts  in 
actions  brought  by  persons  suffering  damages  either  to  person  or 
property.  It  would  seem,  therefore,  unjust  to  require  street  rail- 
ways, first,  to  take  the  greatest  care  in  the  selection  of  the  operators 
of  its  cars  and  the  greatest  vigilance  on  their  part,  and  then,  second, 
to  compel  them  to  place  such  operator  in  such  position  that  having 
ears  he  cannot  hear,  having  eyes  he  cannot  see,  and  having  a  tongue 
and  voice  he  cannot  use  them.  That  is  just  what  each  one  of  the 
bills  we  are  considering  requires  street  railways  to  do.  It  requires 
the  operator  to  be  inclosed  in  a  vestibule,  so  that  his  ability  to  see 
and  hear  and  make  himself  heard  is  abridged. 

1.  As  cars  arc  now  operated  in  .A.lbany,  the  operator  is  in  a  posi- 
tion where  he  can  be  seen  by  all  persons  traveling  on  the  street; 
where  he  himself  can  see  all  persons  who  are  crossing,  or  attempt- 
ing to  cross,  thi  track  upon  which  he  is  driving  his  car;  and  he  is  in 
a  position  to  hear  warnings  given  to  him  by  others;  and  is  also  in 
a  position  to  give  warning  himself  to  those  who  may  inadvertently 
place  themselves  in  danger. 

2.  It  is  not  saying  too  much  to  say  that  hundreds  of  persons  have 
been  saved  from  serious  injury  by  reason  of  the  ability  of  the  oper- 
ators of  the  cars  of  the  Alb.iny  Railway  to  make  themselves  heard. 

III. 

The  experience  of  electric  railways  and  other  railways  using  vesti- 
bules is  that  the  vision  of  the  operator  is  very  much  obscured,  and 
the  percentage  of  accidents  happening  by  reason  of  this  interfer- 
ence with  vision  is  consequently  larger. 

I.  It  is  impossible  to  keep  the  glass  portion  of  the  vestibule  clear 
in  cold,  foggy  or  stormy  weather.  It  is  found  at  night  that  in  order 
to  enable  the  operator  of  the  car  to  see  at  all,  it  is  necessary  to  cover 
the  front  part  or  front  windows  of  the  car  proper  with  a  curtain. 
The  effect  of  this,  of  course,  is  to  prevent  the  passengers  riding  in 


the  car  from  s.;eing  the  operator,     l-or  aught  they  know,  he  may 
have  been  taken  with  a  fit  and  be  lying  .senseless  on  the  platform. 

2.  The  hearing  of  the  operator  of  a  car  while  inclosed  in  a  vesti- 
bule is  very  much  impaired  by  reason  of  the  resonating  effect  of  the 
vestibule.  All  the  noise  made  by  motors  and  wheels  on  the  track 
seem  to  be  concentrated  and  intensified  in  the  vestibule. 

3.  The  conductor  of  the  car,  who  occupies  the  rear  part,  is  handi- 
capped by  the  vestibule.  I(  the  trolley  goes  off,  which  is  quite  a 
common  occurrence  on  all  overhead  trolley  roads,  it  is  necessary 
for  him  to  get  off  the  car  tri  put  the  trolley  on. 

4.  The  present  platforms  enable  persons  to  sec  the  conductor  or 
the  driver,  both  from  the  inside  of  the  car  and  from  the  outside  of 
the  car,  during  an  impending  accident.  Many  an  operator  of  a  car 
has  been  able  to  prove  his  great  vigilance  by  aid  of  the  testimony 
of  persons  standing  on  the  sidewalks  or  sitting  in  the  car  which  he 
was  operating,  when,  if  he  had  been  inclosed  in  a  vestibule,  as  these 
bills  propose  to  inclose  him,  it  would  be  impossible  for  him  to 
do  so. 

5.  The  motion  of  his  hands  in  throwing  off  power  and  putting  on 
brakes  is  plainly  visible.  If  he  were  inclosed  in  a  vestibule,  no  one 
would  be  able  to  see  whether  he  made  any  effort  to  stop  the  car  or 
not. 

6.  The  open  platform  enables  inspectors  of  operation  to  readily 
see  the  position  and  condition  of  the  operator. 

IV. 

Unless,  therefore,  the  Legislature  is  prepared  to  relax  the  rule  of 
law  established  by  the  courts,  and  give  the  operators  of  street  rail- 
ways the  same  right  to  operate  their  cars  as  is  now  enjoyed  by 
steam  railroads,  they,  the  railways,  should  be  permitted  to  manage 
the  operation  of  their  cars  in  such  way  as  to  secure  the  least  possible 
damage  to  the  persons  and  property  of  others. 

V. 

Tlie  reason  given  by  the  proponents  of  the  several  bills  for  their 
passage,  namely,  their  sympathy  for  those  engaged  in  operating 
cars,  does  not  take  into  account  the  much  larger  number  of  per- 
sons interested  in  preserving  their  lives.  For  instance,  the  number 
of  operators  of  cars  employed  by  the  Albany  Railway  does  not  ex- 
ceed 150,  while  the  population  of  the  cities  through  which  the  cars 
of  the  Albany  Railway  are  operated  exceeds  two  hundred  thousand. 
It  is,  therefore,  a  question  whether  it  is  better  to  conserve  the  health 
and  comfort  of  150  persons  who  may  be  exposed  to  wind  and  storm 
for  a  few  days  in  each  year,  or  to  jeopardize  the  limbs  and  lives  of 
thousands  of  people  who  have  occasion  to  use  the  streets  through 
which  the  cars  run. 

1.  The  Albany  Railway  and  The  Watervlict  Turnpike  &  R.  R. 
Co.  have  operated  street  railway  cars  in  the  city  oi  Albany  and  vi- 
cinity since  1863.  During  that  time  there  is  no  record  that  any 
operator  of  either  a  horse  or  an  electric  car  contracted  any  disease 
while  operating  such  cars  which  caused  his  death  or  hastened  his 
death.  The  fact  is  that  the  drivers  of  cars  are  among  the  healthiest 
of  the  employes  of  a  street  lailway. 

2.  The  lives  of  persons  run  down  by  street  railway  cars  are  as 
precious  to  their  fathers  and  mothers,  or  in  the  case  of  parents  to 
their  children,  as  the  lives  of  the  operators  of  street  cars  are  to  those 
who  are  related  to  them.  With  all  the  care  which  it  is  possible  now 
to  exercise,  many  annually  lose  their  lives  by  reason  of  being  struck 
or  run  over  by  street  cars.  It  would  seem,  therefore,  that  any  legis- 
lation which  tends  to  increase  the  number  who  thus  annually  lose 
their  lives  should  be  restrained  and  withheld. 

3.  It  is  well  known  that  pedestrians  and  drivers  of  vehicles  on 
streets  through  which  street  railways  are  operated  rely  upon  the 
vigilance  of  the  operators  of  street  cars  to  warn  them  of  the  ap- 
proach of  the  car.  and  to  stop  the  car  if  necessary  to  prevent  a  colli- 
sion or  accident. 

4.  A  car  with  a  human  being  in  plain  sight  on  an  open  platform 
seems  less  like  an  engine  of  destruction  than  a  car  with  an  inclosed 
platform,  the  operator  of  which  is  concealed  from  those  using  the 
streets  as  pedestrians  or  drivers  of  vehicles. 

VI. 

The  fact  that  the  operators  of  street  cars — motormen  and  gripmen 
— want  vestibules:  or  the  fact  that  corporations  owning  railways  do 
not  want  them,  should  not  influence  the  decision  of  the  question. 
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1.  Many  who  advocate  the  vestibuling  of  cars  do  so  simply  from 
the  standpoint  of  sympathy  for  the  operator  of  the  car.  .Ml  other 
considerations  are  ignored  or  forgotten. 

2.  It  is  barely  possible  that  some  operators  of  cars  may  desire 
vestibules,  forgetting  for  the  moment  how  a  vestibule  would  handi- 
cap them  in  the  operation  of  their  cars. 


VII. 


The  question,  therefore,  whether  any  of  the  bills  providing  for  the 
vestibuling  of  cars,  or  the  modification  of  any  of  them,  should  be 
reported    by  your  committee    is  respectfully  submitted    to  you  for 
consideration  on  all  the  facts  which  have  been  laid  before  you. 
Respectfully  submitted. 

The  ."Vlbany  Railway, 
By  John  W.  McNamara, 

General  Manager. 


MAINTENANCE  AND  REPAIRS  OF  ROLLING 
STOCK. 


IIY  J.  W.  CKEKR.  (;ENER.\L   M.\N.\GER    YOAKUM   (TEX.)    IMl'ROVE- 
MENT  COMPANY. 


In  the  same  connection  it  is  interesting  to  note  the  action  of  the 
Committee  on  Railroads  of  the  Board  of  Aldermen  of  New  York 
City.  Oct.  4.  1898,  an  ordinance  providing  for  vestibules  on  street 
cars  was  introduced  and  referred  to  the  Committee  on  Railroads, 
which  held  public  hearings,  and  on  Jan.  24,  1899,  reported  un- 
favorably, no  one  having  appeared  at  its  hearings  to  advocate  the 
measure. 

While  appreciating  the  humane  purpose  of  the  ordinance  the 
committee  felt  that  the  proposed  remedy  was  impracticable  in  New 
York  City.  Portions  of  the  arguments  of  counsel  representing  the 
railway  companies  were  approved  and  incorporated  in  the  report. 
Some  extracts  from  these  are  given  below: 

"Take  a  snow  storm  like  we  had  last  week  and  you  would  find  it 
would  be  absolutely  impossible  for  a  motorman  to  run  a  car  even  a 
single  block  with  glass  up  in  front  of  him.  He  could  not  run  his 
car  even  at  a  snail's  pace  without  striking  something.  You  must 
remember  that  a  motorman  has  an  awful  lot  to  do.  He  has  to  at- 
tend to  his  brake.  He  has  to  start  the  car  and  stop  it.  He  has  to 
listen  to  the  bell  signals.  He  has  to  look  out  for  parties  on  both 
sides  of  the  street.  He  has  to  watch  the  track  on  the  surface  of  the 
street  in  front  of  him.  He  has  to  look  out  for  small  objects  on  the 
track  as  well  as  large  objects,  such  as  trucks  and  carriages.  He  has 
to  be  alert  every  minute.  He  has  to  look  out  for  the  people  stand- 
ing on  the  sidewalks  wanting  to  get  on,  and  he  has  to  listen  for  the 
conductor's  bell  for  people  wanting  to  get  off.  He  has  to  look  out 
at  the  corner  of  every  street  for  people  wishing  to  cross  the  streets. 
He  could  not  possibly  attend  to  all  these  things  if  he  was  inclosed 
in  a  glass  case." 

A  letter  from  Mr.  H.  H.  Littell.  general  manager  of  the  Buffalo 
Railway  Co.,  was  quoted  as  follows:  "We  find  the  percentage  of 
accidents  very  much  greater  where  vestibules  are  used  than  we  do 
where  they  are  not.  They  obstruct  the  view  of  the  motorman  when 
he  most  needs  the  protection  afforded  by  the  vestibule,  and  he  is 
compelled  to  throw  open  the  front  glass  in  order  to  see.  We  find 
that  during  rain,  sleet  and  soft  snow  it  adheres  to  the  glass  and  pre- 
vents him  from  seeing.  In  such  cases  he  is  forced  to  open  the  ves- 
tibule and  stand  in  a  draft  which  results  in  severe  colds  and  sick- 
ness." 

The  Municipal  Record  and  Advertiser  was  quoted:  "This  one 
objection,  on  account  of  the  greatly  increased  possibilities  for  se- 
rious accidents  to  the  public  in  general,  is  sufficient  to  condemn  the 
use  of  vestibules  in  climates  that  are  subject  to  very  cold  and 
stormy  weather.  The  benefit  is  only  for  the  few  employes  of  the 
road,  but  the  danger  is  for  the  whole  public  at  large.  This  danger 
has  been  considered  by  railroad  men  to  be  so  great  that  many  roads 
have  refused  to  equip  their  cars  with  vestibules,  even  though  the 
law  demands  it,  and  they  are  going  to  let  the  law  take  what  steps 
it  may,  and  then  fight  the  question  out  in  the  courts." 

In  conclusion,  the  Committee  said:  "The  importance  of  this 
subject  and  the  desire  to  afford  relief  to  the  men  at  the  front  end 
of  our  cars  prompted  one  of  our  members,  Alderman  John  T.  Mc- 
Call,  while  recently  at  Springfield,  Mass.,  and  at  Hartford,  Conn., 
where  vestibule  cars  are  being  operated,  to  inquire  from  railroad 
men  whether  they  are  beneficial  and  practicable.  The  responses 
were  in  the  negative  and  the  views  expressed  conformed  absolutely 
to  those  hereinbefore  quoted." 

The  Board  discharged  the  Committee  and  placed  the  proposed 
ordinance  on  file. 


PART  I. 


The  fact  that  this  subject  relates  practically  to  the  only  depart- 
ment of  street  railroading  which  the  manager  is  allowed  to  run 
without  the  advice  and  assistance  of  the  law,  should,  if  for  no  bet- 
ter reason,  commend  it  to  the  careful  consideration  of  every  street 
railway  man. 

We  pay  a  celebrated  corporation  counseller  a  fat  fee  for  drawing 
up  and  putting  through  a  franchise,  which  he  modestly  assures  us 
gives  us  practically  possession  ol  the  streets,  and,  acting  upon  this, 
we  begin  to  build  our  road.  We  do  not  proceed  far,  however,  be- 
fore a  big  policeman  arrests  the  whole  gang  and  arbitrarily  informs 
us  that  "it's  against  the  law  and  you  must  have  a  permit  before  you 
can  dig  up  the  streets."  We  get  the  permit  after  considerable  argu- 
ment on  both  sides  and  find  that  it  reads  "tracks  and  switches  to  be 
located  by  the  public  improvement  committee;  grades  and  centers 
to  be  furnished  by  the  city  engineers;  poles  to  be  located  and  holes 
dug  under  the  supervision  of  the  committee  on  telegraphs,  tele- 
phones and  electric  lights;  all  other  work  to  be  done  under  the 
supervision  of  the  street  and  bridge  commissioners." 

We  again  consult  the  eminent  counseller  and  find  "that  these  sim- 
ple matters  in  nowise  interfere  with  the  value  of  our  franchise,"  but 
owing  to  a  clause  in  the  constitution  vesting  legislative  bodies  with 
the  right  to  make  "police  regulations"  for  the  sake  of  peace,  we 
had  better  submit  to  these  simple  requirements.  "Of  course  it  is 
understood  that  if  they  try  to  interfere  with  our  rights,  why  we'll 
fight  'em,  sir;  fight  'em  to  the  last  ditch,  and  through  the  Supreme 
Court,  if  need  be,  sir!" 

About  the  time  we  get  to  working  in  the  harness  just  mentioned 
along  comes  the  artist  who  poses  as  city  electrician  and  proceeds 
to  sit  down  on  the  over-head  scheme  we  have  planned,  gives  us 
points  on  the  best  brands  of  insulated  wire,  poles,  lightning  arrest- 
ers, etc.;  brings  the  fire  committee  around  to  hear  him  talk,  and  inti- 
mates that  "things  must  go  his  way  or  they  don't  go  at  all." 

I  remarked  at  the  outset  that  the  department  to  which  his  subject 
relates  was  free  from  the  advice  and  assistance  of  the  law.  The 
needs  qualifying  to  a  certain  extent;  as  we  have  all  been  forced  to 
listen  to  the  censure  of  the  court  on  the  subject  of  defective  brakes 
after  his  honor  and  gentlemen  of  the  jury  have  had  the  subject 
glibly  explained  to  them  by  the  ex-motorman  who  "could  stop  a 
car  going  20  miles  an  hour  in  less  than  half  its  length  provided  the 
car  had  proper  brakes,"  or,  if  he  used  the  reverse  lever,  he  could 
stop  inside  of  three  to  five  feet.  Of  course  the  funny  story  the  su- 
peritendent  tells  about  discharging  the  same  ex  because  he  was 
too  lazy  to  stop  the  car  at  all,  and  allowed  it  to  run  off  the  end  of 
the  track,  fails  to  go  down  with  such  early  risers  as  the  judge,  the 
jury  and  the  learned  counsel  for  the  plaintiflr,  so  your  company 
suffer  accordingly.  Its  a  sad  world,  Mr.  Jones,  a  uad  world,  sir! 
However,  its  the  best  world  the  average  street  railway  man  has 
seen,  or  is  likely  to  sec,  and  the  business  with  all  its  trials,  troubles 
and  tribulations  has  a  peculiar  fascination  which  impels  those  who 
enter  it  to  continue  in  it  (as  the  story  papers  say)  "ever  afterward." 

Enough  of  ruminating,  and  now  to  the  subject  in  hand,  which 
we  will  begin  by  advising  you  to  adopt  as  your  motto  (have  it 
framed  and  conspicuously  displayed  in  all  your  shops). 

A  STITCH  IN  TIME  SAVES  NINE. 

In  no  business  does  this  maxim  apply  with  more  force  than  in  the 
maintenance  and  repairs  of  the  rolling  stock  of  a  modern  street 
railway.  The  expense  of  the  mechanical  department  is  usually  about 
equally  divided  between  labor  and  material  supplied. 

In  order  to  keep  the  labor  account  at  the  minimum,  it  is  better  to 
pay  a  few  men  the  highest  possible  wages,  provided  they  under- 
stand their  business,  and  do  the  work  promptly  and  right,  than  to 
have  a  yard  full  ol  cheap  labor  to  botch  things  and  soldier  when  in 
their  ignorance  they  have  gone  as  far  as  they  know  how.  It  is  well 
to  mention  just  here  that  if  the  manager  of  a  street  railway  is  not 
himself  a  practical  mechanic,  the  hardest  labor  problem  he  has  to 
solve  is  in  connection  with  the  mechanical  department,  as  all  first- 
class  mechanics  are  more  or  less  cranky,  and  in  the  language  of  the 
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natives  of  this  sunny  clime,  "  the  more  belter  they  air  the  wus 
crankier  they  gits."  I  speak  knowingly,  because  I  have  trotted  all 
the  gaits  of  the  mechanical  department  personally,  from  rousta- 
bout to  master  mechanic,  and  have  many  times  seen  the  head  of  the 
mechanical  department  holding  lordly  sway  over  the  impractical 
manager,  who,  if  he  had  been  able  to  personally  direct  that  depart- 
ment, would  have  known  what  to  do. 

You  may  be  able  to  impress  the  president  and  the  board  of  direct- 
ors, by  means  of  a  glossary  of  technical  phrases,  into  the  belief  that 
you  are  thoroughly  conversant  with  every  detail  of  the  construction 
and  ojjeration  of  street  railways,  but  unless  you  are  practically  ex- 
perienced don't  try  it  on  the  intelligent  mechanic;  for  he  will  at  once 
measure  you  correctly,  and  will  ever  afterward  feel  a  contempt  for 
your  knowledge  and  authority. 

Nearly  all  the  friction  existing  between  heads  of  departments  in 
street  railroading  emanates  from  the  mechanical  department.  Lack 
of  practical  knowledge  on  the  part  of  the  president  or  general  man- 
ager, causes  him  many  limes  to  listen  to  the  talc  of  woe  from  the 
head  of  the  mechanical  department,  because  (as  he  reasons  in  his 
ignorance),  a  man  who  can  keep  the  complex  machinery  in  proper 
repair  and  the  cars  always  looking  spick  and  span  must  be  right. 

No  man  is  fit  to  be  master  mechanic  or  head  of  any  other  depart- 
ment who  docs  not  thoroughly  believe  that  except  for  his  individual 
efiforts,  the  whole  road  would  stop  and  everything  go  to  smash; 
but  because  you  have  men  who  take  this  interest  in  the  road,  don't 
lose  your  own  head  and  conclude  that  his  plan  is  necessarily  best. 
Listen  patiently  to  all  he  has  to  say  in  his  zeal  to  help  you,  but  after 
he  is  gone  give  the  problem  an  equally  careful  study  before  unjustly 
reprimanding  perhaps  an  equally  good  or  better  man.  Nothing  so 
takes  the  zeal  and  energy  out  of  a  faithful  man  as  to  be  unjustly 
censured  by  his  superior  at  the  instigation  of  his  inferior. 

I  am  aware  that  there  arc  managers  (and  apprently  successful 
ones)  who  advocate  and  practice  criticism  all  the  time  and  with 
everybody  on  general  principles,  claiming  that  one  should  never  be 
satisfied  with  anything,  but  keep  everybody  stirred  up  with  the  idea 
that  they  must  do  better  or  that  better  results  must  be  obtained. 
Why  do  I  say  such  managers  are  apparently  successful?  Because 
men  ruled  with  a  rod  of  iron  or  by  fear,  will  do  the  outward  things 
necessary  to  hold  their  place,  while  inwardly  dissatisfied  with  the 
manager,  the  road  and  everything  pertaining  to  it,  and  do  not  take 
ll'.at  interest  in  their  work  they  should. 

Tlic  motornian  and  conductor  may  wear  neat  and  clean  uniforms, 
polish  their  shoes,  and  be  at  the  sheds  promptly  on  time,  for  the 
man  who  "always  raises  Cain,"  but  the  motorman  will  reverse  his 
motors  at  an  opportune  time,  burn  out  the  armature  with  the 
brakes,  or  tear  up  the  gears  "to  get  even."  The  conductor  will  let 
the  old  lady  drop  ofT  the  steps  and  bring  a  damage  suit,  or  run  by 
passengers  with  his  face  earnestly  looking  out  for  them  the  other 
way,  "to  get  even."  The  track  man  will  spike  out  the  rails,  the 
wheels  will  cause  an  unavoidable  spread,  and  he  "gets  even"  by  de- 
laying the  cars  half  an  hour.  The  shop  man  loosens  the  brush- 
holder  so  it  will  jab  into  the  commutator  and  tear  it  up,  or  puts  a 
loose  key  into  the  gear  wheel;  it  fails  to  mesh,  and  it  goes  to  smash, 
and  he  "gets  even,"  and  so  on  ad  infinitum. 

If  the  board  of  directors  at  the  annual  meeting  gives  you  a  vote 
of  thanks  for  your  wise  and  successful  management  during  the  past 
year,  you  feel  so  good  over  it  tliat  if,  on  the  quiet,  they  gently  inti- 
mate that  it  might  be  as  well  to  discontinue  this,  or  make  a  change 
in  that,  you  cheerfully  and  willingly  make  a  trial  of  the  suggestion. 
If,  however,  you  never  heard  anything  from  the  said  board  but  a 
growl  of  discontent,  what  heart  would  you  have  to  try  to  do  the 
things  they  advised,  knowing  full  well  you  could  not  please  them  in 
any  event. 

Some  of  us,  after  we  have  risen  a  few  notches  in  the  social  scale  or 
climbed  a  few  rounds  of  the  ladder  of  fame  toward  the  goal  of  suc- 
cess, seem  to  imbibe  the  idea  that  there  must  have  been  some  spe- 
cial mixture  in  the  batch  of  clay  we  were  made  of,  or  that  the  mate- 
rial was  ground  finer,  or  something  took  place  to  make  us  a  shade 
superior  to  our  fellow  man  struggling  at  the  pomt  we  began.  Put 
ice  to  your  head,  or  take  something  for  your  liver  when  you  get  in 
this  fix,  for  gg  times  out  of  100  you  will  find  it  a  case  of  swelled  head 
or  billiousness  you  are  suffering  with,  instead  of  superiority. 

In  dealing  with  shop  men,  and  all  other  emploles.  let  your  motto 
be,  "exact  justice  to  all  and  special  favors  to  none."  Be  as  profuse 
in  your  praise  of  faithful  and  efficient  service  as  you  are  prompt  to 
condemn  the  things  that  are  wrong.     Be  sure  you  are  right  before 


yon  condemn  anything.  This  will  save  visits  from  grievance  com- 
mittees, and  the  humiliation  of  correcting  mistakes,  which  always 
cause  a  loss  of  prestige.  If  a  manager  exacts  what  is  right  of  his 
men,  investigates  carefully  and  fully  all  complaints  before  passing 
judgment,  promises  nothing  to  them  except  what  he  invariably  car- 
ries out,  he  gets  the  respect  and  willing  obedience  which  makes  true 
success.  Without  the  personal  interest  and  good  will  of  the  em- 
ployes, all  the  scrupulous  neatness,  and  military  precision  and  out- 
ward appearances  in  the  world  will  not  give  full  measure  to 
success. 

Having  now  settled  the  labor  question  to  the  entire  satisfaction 
of — the  writer — we  will  next  month  lake  up  the  subject  where  we 
digressed. 

(To  be*  continued.) 


NEW  INDIANA  LEGISLATION. 


The  Indiana  Legislature  at  its  last  session,  which  ended  March 
6th,  enacted  a  number  of  laws  aflfecling  street  railways: 

A  law  providing  that  between  the  1st  of  November  and  the  last 
of  March  of  each  winter,  every  street  car  shall  be  comfortably 
heated  by  electricity  or  otherwise.  The  penalty  to  which  a  failure 
to  comply  subjects  the  company  and  its  agents,  is  a  fine  of  from  $25 
to  $100  per  day. 

A  law  providing  for  the  consolidation  of  street  railway  companies 
whose  roads  form  continuous  lines.  Special  provision  is  made  for 
interstate  lines,  and  the  act  has  an  emergency  clause. 

An  amendment  to  the  general  street  railway  law  so  that  the  city 
line  in  Fort  Wayne  must  permit  the  use  of  its  tracks  by  suburban 
companies. 

An  amendment  to  the  act  of  1891  providing  that  the  Board  of 
Public  Works  and  the  Common  Council  of  Indianapolis,  instead  of 
the  Aldermen  and  Council  shall  determine  whether  suburban  rail- 
ways entering  the  city  may  use  the  city  company's  tracks.  A  sub- 
urban company  is  given  the  right  to  use  the  city  company's  tracks 
from  the  time  it  files  a  petition  for  condemnation;  the  city  company 
is  required  to  furnish  a  loop  for  turning  suburban  cars  at  the  city 
terminus;  the  suburban  company  may  use  the  other's  poles  to  string 
wires  if  the  latter  cannot  furnish  power  over  its  own  wires;  the  10- 
mile  limit  formerly  on  suburban  roads  is  removed.  (This  act  is  re- 
garded as  of  doubtful  validity.) 

A  new  law  authorizing  the  city  of  Indianapolis  to  contract  with 
any  street  railway  company  organized  since  the  census  showing 
Indianapolis  to  have  more  than  100,000  inhabitants,  for  a  surrender 
of  existing  franchises  and  the  grant  of  a  new  one  for  a  time  not  ex- 
ceeding 54  years.  The  company's  rights  in  the  streets  are  to  ter- 
minate at  the  end  of  34  years  and  a  franchise  for  not  more  than  30 
years  more  shall  then  be  sold  to  the  highest  bidder.  The  fare  un- 
der this  act  shall  not  exceed  5  cents  a  single  ride,  and  tickets  shall 
be  sold  6  for  25  cents  and  25  for  $1.  Persistent  violations  of  the 
provisions  of  the  act  will  work  a  forfeiture. 


ACCIDENT  AT  WATERTOWN,   N.  Y. 


On  March  20th  a  car  of  the  Black  River  Traction  Co.,  Water- 
town,  N.  Y.,  left  the  track  and  plunged  down  a  30-ft.  embankment 
into  the  Black  River.  The  conductor  and  motorman  jumped,  and 
were  uninjured.  There  were  three  passengers  in  the  car;  one  was 
not  injured  and  two  are  reported  more  or  less  seriously  hurt. 


ELECTROLYSIS  DAMAGE  SUIT. 


The  city  of  Dayton,  C,  has  sued  the  City  Railway  Co.,  of  that 
city,  to  recover  $45,000.  that  being  the  damages  which  it  is  alleged 
the  city  has  suffered  through  having  its  watermains  injured  by  elec- 
trolytic action,  for  which  the  City  Railway  Co.  is  responsible.  The 
city's  side  of  the  case  was  probably  well  set  forth  in  the  article  on 
"Electrolysis  of  Cast  Iron  Water  Pipes  at  Dayton."  which  appeared 
in  the  "Review"  for  November.  1898,  page  817;  that  article  was 
written  by  Harold  P.  Brown,  who  made  an  electrical  survey  in  be- 
half of  the  city.  The  railway  company  doubtless  has  matter  to  offer 
in  defense,  which  will  come  out  on  the  trial. 
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SOME    DATA    ON   AXLES. 


A  lew  weeks  since  we  received  a  letter  from  a  street  railway  com- 
pany requesting  inlormation  upon  the  subject  of  axles  and  the 
causes  of  their  failure  in  service.  The  road  in  question  found  that 
the  steel  axles  used  by  it  broke  cither  near  the  gear  or  near  the  col- 
lar very  soon  after  they  were  put  under  the  cars.  Since  that  time  we 
have  made  inquiries  of  a  number  of  other  roads  as  to  their  experi- 
ence with  axles,  the  substance  of  the  replies  received  being  given 
below. 


The  experience  of  road  .\  in  the  matter  of  axles  has  been  as  fol- 
lows: Hammered  iron  axles  of  the  dimensions  shown  in  Fig.  i  were 
put  in  service  under  single  truck  cars.  The  weights  were  as  follows: 
Body  9.150  lbs.;  truck,  4.000  lbs.;  2  motors.  4.910  lbs.;  2  axles,  500 
lbs.;  4  wheels.  1.440  lbs.;  total,  20.000  lbs.  The  first  axle  broke  after 
si.x  months  and  they  continued  to  break,  sometimes  as  many  as  nine 
axles  (30  cars  were  in  service)  broke  in  one  month,  until  all  were 
gone.  The  axles  broke  at  the  square  shoulder  (x  in  Fig.  i)  just 
inside  the  hub  or  at  the  fillet  on  the  journal  (x'  in  Fig.  i). 
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AXLES  AND  KEYWAYS. 

The  iron  axles  breaking  were  replaced  with  cold  drawn  steel  axles 
which  were  bought  on  the  sole  guarantee  that  they  would  prove 
better  than  the  iron  axles  previously  used.  These  steel  axles  when 
turned  all  over  weighed  250  lbs.  and  had  the  dimensions  shown  in 
Fig.  3,  diflfering  from  Fig.  i  only  in  having  the  wheel  seat  of  the 
same  diameter  as  the  rest  ol  the  axle  between  the  hubs.  The  key 
seat  was  of  the  same  dimensions  as  in  the  old  iron  axles;  and  this  is 
shown  in  Fig.  2.  After  about  a  year  in  service  these  steel  axles  be- 
gan to  break  with  the  same  rapidity  as  had  the  iron  axles;  in  every 
instance  the  break  started  at  one  end  of  the  keyseat.  To  remedy 
this  it  was  decided  to  cut  the  keyseat  only  %  in.  deep  instead  of  7-16 
in.;  before  many  of  the  axles  had  been  so  fitted,  the  master  mechanic 
decided  to  adopt  the  key  seat  shown  in  Fig.  4,  which  is  about  .22 
in.  deep  at  the  center  of  its  length  and  tapers  to  nothing  at  the  ends. 
Since  adopting  this  keyway  but  three  axles  have  broken  and  those 
failed  by  reason  of  the  track  spreading  and  letting  the  wheels  drop 
between  the  rails;  when  the  car  reached  a  point  where  the  track  was 
in  gage  the  binding  of  the  wheels  broke  the  axles,  These  three  breaks 
occurred  with  successive  cars  at  the  same  point  and  thus  the  cause 
of  failure  established  beyond  question.  The  break  was  not  at  the 
keyway.  Many  of  the  axles  now  used  have  been  in  service  over 
three  years. 

The  method  of  cutting  the  peculiar  form  of  keyway  shown  in 
Fig.  4  is  as  follows:  The  tool  rest  on  one  of  the  lathes  in  the  shop 
is  removed  and  a  cast  iron  block  of  the  form  shown  in  Fig.  5  placed 
on  the  cross  feed,  and  the  cross  feed  set  at  an  angle  of  5"  with  the 
line  at  right  angles  to  the  center  line  of  the  lathe  bed.     The  head 


center  is  replaced  by  an  end-cutting  tool  i  in.  in  cutting  diameter. 
.'\n  axle  is  placed  in  this  block,  held  down  by  straps,  and  fed  against 
the  tool  at  the  middle  of  the  cut,  the  inclinatit)n  of  the  block  with 
the  line  of  cross  feed  is  changed  from  -f  5°  to  ^  5°  and  the  cut  con- 
tinued. 

The  advantage  claimed  for  the  keyway  of  this  form  is  that  it 
places  the  weakest  section  of  the  axle  in  the  center  of  the  gear  hub, 
which  latter  being  set  up  tight  serves  to  reinforce  the  weak  place;  if 
the  top  and  bottom  of  the  key  arc  made  parallel  the  weakened  sec- 
tion of  the  axle  extends  beyond  the  gear  hub. 

This  road,  A,  is  now  buying  short  piled,  forged  steel  axles  though 
no  particular  reason  for  the  change  is  given.  Of  the  axles  now  un- 
der cars  46  are  cold  drawn  and  76  forged.  The  only  specification  is 
that  the  carbon  shall  not  be  above. 1 5  per  cent;  no  tests  are  made. 

The  wheels  are  bored  to  fit  the  axles,  and  not  the  wheelseats 
turned  to  fit  the  wheels  as  is  the  usual  practice;  in  replacing  wheels. 
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CLAMP  FOR  HOLDINO  A.XLE. 

the  wheelseats  are  not  turned  off  unless  the  surface  is  bad.     Eight- 
bolt  gears  are  used,  and  are  bored  .01  in.  smaller  than  the  axle. 

The  old  equipment  of  the  road  in  motors  and  trucks  prevents  the 
use  of  a  larger  axle,  that  shown  in  Fig.  3,  without  expensive 
changes.  New  cars  recently  ordered,  however,  have  a.xles  4  in.  in 
diameter  between  journals,  with  3!/2-in.  journals. 


Road  B  uses  the  axle  shown  in  Fig.  6  under  all  its  cars,  which  are 
20-ft.  body  closed  cars  seating  28  persons  and  30-ft.  open  cars  seat- 
ing 50  persons.  The  weight  of  the  car  body  empty  is  given  at  8,000 
lb.,  the  truck  at  3,700  lb.,  two  motors  at  from  1,450  to  2,200  lb.  each. 
The  a.xles  used  are  Jones  &  Laughlin's  cold  rolled  steel  and  no 
specifications  other  than  those  as  to  dimensions  are  given.  All  axles 
are  driven  and  the  breakage  during  five  years  that  steel  axles  have 
been  in  use  is  less  than  3.5  per  cent  per  year. 

When  the  axles  break  the  fracture  is  usually  just  outside  the  gear, 
but  occasionally  one  breaks  outside  the  wheel.  The  average  mile- 
age of  axles  {all  driven)  on  this  road  is  80,000  miles;  the  axles  are 
thrown  out  if  the  journals  wear  to  2'/4  in.  in  diameter,  which  they 
sometimes  do,  and  in  such  cases  the  axles  are  turned  down  to  make 
armature  shafts.  With  the  present  truck  and  motor  equipment  a 
4-in.  axle  could  be  used  without  making  expensive  changes,  but  the 
3)4-in.  cold-rolled  steel  axles  are  considered  satisfactory. 
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Road  C  uses  the  axle  shown  in  Fig.  7  under  single  truck  cars; 
Us  closed  cars  are  i6-ft.  cars  seatiuK  22  persons,  llie  open  cars  are 
27-ft.  cars  seating  45  |>ersons.  These  axles  are  of  erueilile  machin- 
ery steel,  turned  to  size;  there  are  no  specifications  as  to  chemical 
composition  or  tests.  It  is  stated  that  this  road  has  heeii  using 
enicihle  machinery  steel  (or  axles  for  two  years,  and  that  prior  to 
lii:ii  lolil  rcillii!  steel  was  used  for  five  years;  the  reasons  for  using 
tile  machinery  steel  are  that  it  has  a  high  resistance  to  wear,  is 
tough  and  not  easily  sprung.  From  this  we  infer  that  there  was 
trouble  experienced  from  the  cold  rolled  axles  springing  when  the 
keyways  were  cut.  The  keyways  arc  -J^-in.  wide  and  J/j-in.  deep,  the 
length  varying  with  the  type  of  motor  used.  These  are  cut  on  a 
planer  after  drilling  at  the  ends. 

About  20  per  cent  of  tlie  axles  break  in  service  each  year;  two- 
thirds  of  the  failures  occur  just  inside  the  wheel  hub,  a  few  at  the 
gear  keyvvay  and  the  others  just  outside  the  wheel. 

The  average  mileage  made  is  70,000  miles;  the  permissible  journal 
wear  is  3-16  in.  and  a  very  few  axles  are  thrown  out  because  of  wear. 
The  road  found  that  axles  3-)^  in.  in  diameter  had  a  life  of  from  18 
III  .'4  months,  and  increased  the  size  to  3-yi  in.  which  give  over 
dnulile  the  service.  The  diameter  might  be  further  increaseU  %  in. 
with  maKuig  changes  in  the  ctiuipment. 
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STREET  RAILWAY  AXLES. 


Road  D  uses  hammered  steel  axles,  turned  all  over  to  the  dimen- 
sions given  in  Fig.  8,  not  specifying  for  chemical  compositon  or 
tests.  Three  axles  are  used  under  box  cars  (18  ft.  inside)  seating  24 
passengers,  and  open  cars  (29  ft.  6  in.  over  dashes)  seating  45  per- 
sons. The  location  and  dimensions  of  the  keyseat  vary  with  the 
type  of  motor,  but  for  G.  E.  58  motors  are  as  shown  in  the  drawing; 
special  end  mills  are  used  in  cutting  the  keyway. 

This  company  formerly  used  3f^-in.  and  3-%-"'.  axles  of  cold 
rolled  steel  but  found  them  too  light,  all  breaking  within  three 
years;  three  years  ago  the  4-in.  hammered  steel  axles  were  adopted, 
since  which  time  only  three  have  broken.  When  axles  broke  the 
fracture  in  nearly  every  case  was  at  the  end  of  the  keyway  just  out- 
side of  the  gear. 


Road  E.  a  23-miIe  road  with  10  motor  cars  reports  that  in  4  years 
and  5  months  it  had  no  broken  axles. 


Road  F.  which  operates  180  miles  of  track  and  over  300  motor 
cars  (i8-ft.,  20-ft.  and  23-ft.  bodies)  uses  3->4-in.  cold  rolled  steel 
axles  with  3^-in.  journals.  The  keyseat  is  ifyi-'m.  long,  ^-in.  wide 
and  J/j-in.  deep  and  is  cut  by  the  maker  of  the  axle.  Steel  axles  have 
been  under  horse  cars  tor  16  years  and  under  electric  cars  for  6 
years,  and  the  percentage  of  broken  a.xles  is  very  low,  J^  of  i  per 
cent.  When  an  axle  breaks  the  point  of  fracture  is  between  the  gear 
and  the  wheel.  This  company  has  recently  increased  the  diameter 
of  its  axles  from  3.'s  in.  to  33<J  in.  at  small  cost. 


Road  G.  operating  31 -ft.  double  truck  cars  which  weigh  30.000  lb. 
each  and  carry  maximum  loads  of  32.500  lb.  each,  uses  3M-in  rolled 
steel  axles  for  motor-driven  wheels  and  3-in.  or  3^^-in.  axles  for 
non-driven  wheels.     The  keyseats  in  motor  driven  axles  are  y^  in. 


wiile  and  'A  in.  deep,  being  cut  by  drilling  and  planing  in  the  usual 
manner.  In  nine  years,  witli  al  least  100  axles  always  in  service 
three  rlriven  axles  have  broken;  two  of  these  broke  in  the  journal, 
and  one  at  the  axle  collar  inside  the  hub.  N'o  non-driven  axles  have 
broken  in  service.  The  permissible  journal  wear  is  9-16  in.  with 
2/4 -in.  journals  and  %  in.  with  iV%-'\\\.  journals;  most  of  the  re- 
newals are  made  becau.sc  of  journal  wear. 

The  first  equipment  had  3^-in.  axles,  but  the  size  was  increased 
to  3K  i".  when  making  renewals  because  it  was  believed  that  the 
smaller  axles  had  given  poor  results  on  other  roads;  a  larger  axle 
cannot  he  used  because  motor  casings  will  not  lake  them.  This 
road  is  laid  with  light  rails  and  the  track  is  rough. 


Road  H  reports  that  it  uses  3]4-in.  axles  under  i6-ft.  body  cars 
and  has  had  but  four  axles  break  in  seven  years;  it  has  .35  motor 
.111(1  15  trail  cars. 


Roail  1  has  jj  motor  and  16  trail  cars  which  are  single  truck  cars 
varying  from  25  ft.  to  29  ft.  over  the  bufTers,  and  scat  from  35  to  40 
passengers.  Cold  rolled  steel  axles  3^  in.  to  3^  in.  in  diameter  arc 
used,  but  all  renewals  are  now  made  with  3>;i-in.  axles,  which  is  the 
limit  fixed  by  the  motor  bearings  now  in  use.  From  5  10  10  per 
cent  of  the  axles  break  each  year. 


Road  J  operates  about  150  motor  cars  and  50  trail  cars;  the  motor 
cars,  with  double  trucks,  motors,  etc.,  weigh  20,000  lb.  and  scat  32 
persons.  Hammered  steel  axles  4  in.  in  diameter  are  used  and  none 
have  broken  in  the  last  five  years. 


Mr.  A.  B.  du  Pont,  manager  of  the  Detroit  Citizens'  Street  Rail- 
way Co.,  in  replying  to  our  inciury  says:  "We  purchased  all  our 
axles  from  the  Johnson  Co.  in  connection  with  the  du  Pont  trucks, 
and  although  we  use  car  bodies  22  ft.  long  and  we  have  10  and  12- 
bench  open  cars,  we  have  not  broken  a  single  axle  in  four  years. 
In  regard  to  the  axles  that  we  had  in  use  on  other  than  du  Pont 
trucks,  we  broke  such  a  large  percentage,  that  we  scrap|Kd  the 
whole  lot  and  replaced  them  with  axles  purchased  from  the  John- 
son Co.  The  cause  of  the  breaking  of  these  axles  was  that  square 
shoulders  had  been  turned  on  them  just  outside  of  the  wheel  line 
for  the  purpose  of  forcing  on  a  dust  collar  for  the  journal  boxes, 
and  they  would  have  broken  whether  the  material  in  the  axles  had 
been  good  or  bad.  In  replacing  them  we  were  careful  to  have  spiral 
fillets  left  in  at  each  place  where  there  was  a  shoulder  designed  in 
the  axle;  since  this  was  done,  more  than  a  year  ago.  we  have  not 
broken  a  single  axle." 


One  of  our  corespondents  is  firmly  convinced  that  the  keyseat  is 
the  weak  point  of  a  street  car  axle:  some  forms  of  keyseat  are 
worse  than  others,  but  all  are  bad.  The  question  suggests  itself  to 
him:  Is  it  necessary  to  use  a  key  in  securing  the  gear  to  the  axle? 
He  once  put  an  axle  in  service,  and  severe  service  at  that,  without  a 
key  to  hold  the  gear;  it  made  60.000  miles  before  going  to  the  shop 
again  and  the  absence  of  the  key  was  not  discovered  until  that  time. 
We  all  know  that  wooden  pulleys  are  not  keyed  to  shafts,  and  per- 
haps it  may  some  day  be  discovered  that  iron  pulleys  do  not  need 
kevs. 


In  1891  a  committee  reported  to  the  Master  Mechanics'  .Associa- 
tion on  iron  and  steel  axles,  and  the  master  mechanic  of  one  road 
stated  that  steel  driving  axles  with  keyways  having  square  ends 
broke,  while  if  the  keyways  were  cut  with  a  milling  tool  so  as  to 
leave  a  round  corner  at  the  end  the  axles  did  not  break. 

As  a  rule  very  little  trouble  is  experienced  with  hammered  steel 
or  cold  drawn  steel  axles;  cold  rolled  axles  usually  spring  out  of 
line  when  the  keyway  is  cut  as  cutting  into  one  side  relieves  the  ini- 
tial tension  of  the  metal.  Some  master  mechanics  prefer  wrought 
iron  because  it  is  fibrous  in  structure,  but  as  the  fibrous  structure  is 
caused  by  the  presence  of  impurities  (slag,  etc.)  in  the  metal  this 
does  not  seem  to  be  a  good  argument.  And  it  is  every  year  be- 
coming harder  to  secure  a  good  quality  of  wrought  iron  because  of 
the  difficulty  of  keeping  steel  from  becoming  mixed  with  the  scrap 
from  which  the  iron  is  forged. 

As  many  of  the  street  car  a.xles  are  reported  to  have  broken  just 
inside  the  hub,  or  in  the  journal,  a  table  has  been  prepared  to  show 
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the  relative  .strengths  of  the  M.  C.  B.  standard  axles  for  freight  cars 
of  different  capacities  and  a  number  of  street  car  axles.  In  estimat- 
ing the  load  per  axle  for  the  street  cars,  the  figures  for  a  crowded 
car  have  been  taken,  and  perhaps  that  is  as  fair  as  to  take  the  freight 
cars  as  loaded  up  to  their  full  capacity.  In  general  cars  of  cither 
kind  are  not  run  fully  loaded  at  all  times.  The  dimensions  indicated 
in  the  sketch  were  taken  from  drawings  of  the  axles.  As  the  strength 
of  the  axle  varies  as  the  cube  of  the  diameter,  the  cube  of  the  diam- 
eter divided  by  the  moment  to  which  it  is  subjected  will  give  a 
measure  of  the  strength;  what  is  called  in  the  table  the  "relative 
strength"  is  the  quotient  so  found  multiplied  by  1,000. 

It  will  be  noted  that  the  four  street  car  axles,  imder  the  conditions 
assumed,  are  subjected  to  relatively  heavier  stresses  than  are  the  M. 
C.  B.  axles  for  freight  cars. 

Street    cars    make    from  from  four  to  eight  times 
the  average  daily  mileage  for  freight  cars  on  stcari 
roads,   though    the    speed  is  less,  and  there  would 
^^^  seem    to    be  no  reason  for    making    the   axles    at 
°  I    least  relatively  as  strong     as     those    used    under 
freight  cars. 

The  fact  that  with  street  cars  a  part  of  the 
weight  of  the  motor  is  carried  on  the  axle  does 
not  materially  affect  the  moment  to  which  the  axle 
is  subjected,  but  this  weight  being  without  spring 
support  makes  the  efifect  of  shocks  more  severe 
when  passing  a  low  joint  or  other  irregularity  in 
the  track. 

COMPARISON  OF  VARIOUS  AXLES. 


Axle. 

W 
Lb. 

A 
In. 

B 
In. 

C 
In. 

D 
In. 

Rel. 

str. 
ate. 

Set. 
sir.  of 
journal 

M.  C.  B. 
40,000-lb. 

8,000 

10. 

3.5 

4.875 

3.75 

1.449 

1.882 

M.  C.  B. 
6O,0OO-lb. 

10,500 

8.5 

4. 

5.S 

4.25 

1.866 

1.829 

M.  C.  B. 
80,000-lb. 

13,750 

9.125 

4.5 

6.37S 

5. 

2.075 

2.020 

1 

8,000 

3.875 

4.2S 

4. 

3.5 

2.062 

1.300 

Few  broken  in 
in  last  3  years. 

2 

8,000 

4.56 

4.56 

3.75 

3.25 

1.429 

.940 

About  30  per 
cent  break 
each  year. 

3 

8,000 

5.875 

3.875 

3.75 

3.25 

1.121 

1.107 

3M  per  cent 

break  each 

year. 

4 

8,000 

4.69 

4.375 

3.625 

3. 

1.266 

.771 

The  general  experience  so  far  as  we  have  been  able  to  determine 
is  that  the  great  majority  of  steel  axles  that  fail  in  street  railway 
service  break  at  a  square  corner  or  the  fracture  starts  in  the  key. 
In  some  instances  it  has  been  found  that  the  cracks  started  at  tool 
marks  in  a  fillet. 

In  discussing  this  subject  before  the  American  Society  of  Me- 
chanical Engineers,  (Trans.  Vol.  xvi.;  p.  244),  Mr.  G.  C.  Henning 
said:  "In  a  great  number  of  axle  fractures  you  will  see  that  there 
is  a  central  part  of  the  axle  which  broke  with  a  granular  appear- 
ance, while  between  this  part  and  the  outer  edge,  there  are  a 
number  of  rings  in  which  the  metal  is  crushed  more  or  less.  Now, 
every  axle  is  strained  very  much  more  in  passing  over  a  frog  on 
a  switch  than  by  any  of  the  reversed  strains,  oscillations,  vibrations, 
or  static  loads.  These  are  very  small  compared  to  the  impact  of 
the  axle  at  the  instant  of  crossing  over  a  frog.  Suppose  the  car  is 
loaded  to  its  maximum  capacity,  and  a  frog  is  struck  when  the 
roadbed  is  very  hard,  it  may  crack  that  axle  on  one  or  the  other 
surface,  according  to  how  it  is  strained.  If  the  wheel  is  inside  as 
usual,  then,  of  course,  the  fracture  would  be  likely  to  occur  on  top. 
Now,  that  axle  will  run  for  a  long  while  with  that  fracture  in  it. 
The  next  time  that  axle  hits  a  frog  it  will  break  a  little  bit  further. 
The  next  time  it  runs  under  a  heavy  load  and  strikes  another  bad 
place  in  the  track  it  breaks  still  further.  The  journal  section  of 
the  axle  has  by  that  time  been  very  materially  reduced,  and  careful 
inspection  reveals  these  fractures;  and  when  the  fracture  shows 
very  plainly  and  opens  the  axle  is  taken  out.  But  many  of  them 
are   not   found,   because   of   carelessness   during   inspection.     Then 


ultimately  the  axle  will  break  with  the  central  action  of  the  material 
in  perfect  condition  at  the  time  of  rupture;  all  the  rest  has  been 
hammered  during  service,  so  that  it  is  all  polished.  But  the  fracture 
docs  not  occur  uniformly.  Some  of  these  rings  are  wide  and  others 
are  narrow.  I  have  one  axle  in  my  office  which  has  at  least  sixty 
such  distinct  rings,  which  shows  that  it  broke  on  sixty  aififerent 
occasions.  That  is  the  way  axles  break.  They  do  not  break 
because  they  are  weak.  They  do  riot  break  because  the  static  loads 
are  too  great.  They  simply  break  because  of  the  enormous  impact 
in  crossing  over  frogs,  and  they  break  very  gradually." 

Mr.   E.   D.   Estrada  in  the  same  discussion  submitted  a  sketch, 
Eig.  9,  showing  the  end  of  a  street  railway  axle  broken  on  a  Pitts- 
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burg  road  in  the  manner  described  by  Mr.  Henning.  Tensile  and 
chemical  tests  did  not  show  anything  which  in  Mr.  Estrada's  opin- 
ion would  warrant  adverse  criticism  of  the  material. 

Most  axles  break  in  cold  weather.  They  do  not  break  because, 
as  has  some  times  been  stated,  the  metal  becomes  weaker  as  the 
temperature  decreases,  but  because  the  roadbed  is  frozen  hard  and 
is  more  unyielding,  thus  causing  a  severer  shock.  Experiments 
made  by  Prof.  R.  C.  Carpenter  (Trans.  A.  S.  M.  E.,  vol.  xvii.,  p. 
198),  show  that  the  tensile  strength  of  iron  and  steel  increases  as 
the  temperature  falls  between  the  limits  of  -{■  70°  F.  and  —  60°  F. 

Professor  Dewar  found  that  at  very  low  temperatures  iron  and 
steel  became  brittle,  but  the  tensil  strength  was  greatly  increased. 
Thus  iron  which  at  -J-  59°  F.  had  a  resistance  in  tension  of  34  tons 
per  sq.  in.,  at  —  292°  F.,  had  a  resistance  of  62.7  tons;  for  a  speci- 
men of  steel  the  figures  were  35.4  tons  and  60  tons  respectively,  for 
the  two  temperatures. 

Another  reason  for  some  of  the  failures  of  axles  in  cold  weather 
is  that  the  track  rails  are  forced  together  by  the  expansion  of  the 
paving,  and  the  wheels  are  caught  where  the  gage  is  tight,  break- 
ing the  axles. 


FOR  TURNING  TROLLEY  ^A^HEELS. 


In  the  Review  for  May,  1897,  was  described  a  plan  devised  by  C. 
E.  Moore,  master  mechanic  of  the  Chicago  City  Railway,  whereby 
trolley  wheels  could  be  turned  in  four  minutes;  the  work  was  done 
on  a  milling  machine,  a  special  cutter  being  used  and  the  trolley 
wheels  slowly  revolved  while  under  the  cutter.  This  method  was  a 
great  improvement  of  that  formerly  employed  as  four  minutes  .suf- 
ficed for  work  that  previously  required  20  minutes. 

Mr.  Moore  has  recently  designed  and  built  a  piece  of  apparatus 
which  is  an  equally  great  improvement  over  the  one  previously  dis- 
scribed,  and  reduces  the  time  required  for  turning  a  trolley  wheel  to 
one  minute  or  less.  This  apparatus  is  shown  in  the  accompanying 
sketch.  It  consists  of  a  special  tool  holder  which  may  be  clamped 
to  the  bed  of  a  lathe  or  milling  machine  (Mr.  Moore  uses  it  in  con- 
nection with  a  milling  machine).  The  frame  has  guides  at  the  top 
and  bottom  in  which  the  blocks  A  and  B  are  free  to  move  longitud- 
inally; near  the  top  of  the  frame  is  a  Js-in.  shaft  C  extending  from 
end  to  end  with  a  gear  of  3  in.  diameter  at  the  pitch  circle,  keyed  at 
each  end;  one  end  of  this  shaft  is  squared  to  receive  a  crank.  The 
gears  D  and  E  mesh  with  similar  gears  F  and  G,  each  of  which  is 
keyed  to  and  drives  a  %-'m-  screw  with  six  threads  to  the  inch;  F 
drives  a  right  hand  screw  and  G  a  left  hand  screw;  the  screws  work 
in  brass  nuts  which  are  fixed  in  the  blocks  A  and  B.  On  each  block 
is  fixed  a  tool,  which  is  shown  in  plan  at  P.  It  is  evident  that  on 
turning  the  crank  on  the  end  of  C  the  two  cutting  tools  will  ap- 
proach or  recede  from  each  other  at  the  same  speed. 

The  trolley  wheel  to  be  turned  is  mounted  on  the  milling  machine 
and  rotated  at  a  speed  of  about  45  r.  p.  m.,  and  the  tool  holder  fixed 
to  the  bed  so  that  the  trolley  wheel  occupies  the  position  T  T  in  the 
sketch.  The  two  tools  arc  at  the  extremities  of  a  diameter  and 
hence  there  is  no  chattering;  they  can  be  fed  about  as  fast  as  a  man 
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can  turn  llic  crank.     As  slated  Co  wliocis  per  lionr  can  \>i;  liirncd  by 
usitij;  lliis  (Ifvicc. 

When  oiu-  of  llic  ciilliiiK  (ools  needs  rcK'iindint;  it  is  placed  in  a 
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nielal  case  or  form,  the  end  of  vvliicli  has  tlic  exact  contour  to  be 
given  the  tool,  and  the  case  placed  in  contact  with  a  stop  on  the 
grinding  niacliinc.  By  this  means  the  tools  may  be  quickly  ground 
and  always  to  the  proper  shape. 


A  50- YEAR  FRANCHISE  IN  INDIANA. 


Mr.  C.  L.  Henry,  president  of  the  Anderson  Electric  Street  Rail- 
way Co.,  and  Mr.  G.  F.  McCulloch,  secretary  of  the  Citizens'  Street 
Railway  Co.,  of  Muncie,  have  l)een  devoting  a  great  deal  of  time  to 
an  electric  road  which  it  is  proposed  to  build  between  Muncie,  An- 
derson and  Middletown,  Ind.  The  old  state  road  through  the 
towns  of  Yorktown,  Daleville  and  Chesterfield  has  been  selected 
for  the  route. 

On  application  to  the  commissioners  of  Delaware  County  every- 
thing asked  for  except  a  perpetual  franchise  was  granted;  the  com- 
missioners wanted  to  make  the  term  as  short  as  they  could,  and  cut 
the  term  down  to  50  years. 

♦-•-• 

INTERESTING,  BUT  NOT  TRUE. 


The  highly  colored  account  of  an  employe  of  the  Metropolitan 
Street  Railway  Co.,  of  New  York,  receiving  a  shock  at  2,000  volts 
turns  out  to  be  a  mistake;  the  highest  voltage  used  on  that  system 
is  550.  Some  of  the  details  of  published  accounts  showa  well  devel- 
oped imagination;  for  instance,  the  following:  "The  man's  body 
was  burned  black  from  head  to  foot;  every  stitch  of  clothing  was 
torn  from  him,  and  he  fell  senseless  through  a  hole  instantaneously 
burned  in  the  floor  by  the  terrific  electrical  power.  The  doctors 
who  attended  him  say  there  is  no  case  on  record  of  a  man  with- 
standing a  similar  shock." 


OWL  CARS  IN  BALTIMORE. 


.About  the  middle  of  February  the  City  Passenger  Railway  Co. 
began  to  operate  all-night  cars  on  one  of  its  lines,  and  the  Balti- 
more Consolidated  Railway  Co.  put  them  on  three  lines.  As  the 
owl  car  was  a  new  thing  in  Baltimore  a  careful  account  was  kept 
of  the  receipts  and  expense  of  operating.  The  cars  from  I  a.  m.  to 
5  a.  ni.  were  run  on  a  headway  of  one  hour  and  it  was  found  that 
the  returns  are  away  below  the  cost  of  operation. 

There  is  now  an  ordinance  before  the  council  requiring  all-night 
cars  to  be  run,  but  President  Perin  states  that  the  company's  ex- 
periment will  be  continued  for  at  least  six  months,  regardless  of 
the  action  the  council  may  take. 


PAVING  IN  CLEVELAND. 


The  general  street  railway  law  of  Ohio  requires  street  railway 
companies  to  pave  the  space  between  the  rails  of  each  track  and  12 
in.  on  each  side.  A  special  statute  was  enacted  giving  the  city  of 
Cleveland  power  to  require  that  companies  pave  all  of  the  space  be- 
tween double  tracks,  irrespective  of  the  width,  and  attacked  by  the 
Cleveland  Electric  Railway  Co.,  and  a  recent  decision  of  the  Su- 
preme Court  affirms  the  ruling  of  the  lower  court  that  the  special 
act  is  unconstitutional. 


'From  Our  Own  Corn-tipoiidcin.j 


The  next  twelve  months  will  witness  the  completion  of  200  miles 
o(  electric  tramways  in  this  country,  which  aflfords  some  evidence 
that  we  are  making  progress.  Most  of  these  lines,  however,  are 
experimental,  especially  lliose  that  are  being  carried  out  by  munic- 
ipal authorities.  1  he  most  important  among  the  tramway  schemes 
are  those  which  are  being  engineered  by  private  enterprise,  and  in 
this  respect  the  rise  of  the  British  Electric  Traction  Co.  is  one  of 
the  most  remarkable  features  of  the  new  phase  of  tramway  work. 
The  managers  of  this  company  quite  early  perceived  that  electric 
traction  would  not  only  imprfive  the  speed  and  decrease  the  work- 
ing expenses  upon  existing  tram  lines,  but  would  open  up  quite  a 
new  sphere  of  activity  in  creating  new  systems.  As  one  travels 
about  in  the  country  and  becomes  acquainted  with  the  methods  of 
transportation  between  quite  important  towns,  one  is  irresistibly 
reminded  that  ancient  institutions  in  this  country  die  slowly.  Even 
in  the  great  centers  of  industry  there  is  a  woeful  lack  of  speedy 
communication  between  towns  and  villages,  and  in  that  hive  of  in- 
dustry, the  potteries  district,  it  is  impossible  in  many  cases  to  travel 
direct  from  one  town  to  another  by  railway,  and  frequently  a  jour- 
ney of  seven  miles  will  take  an  hour.  A  similar  state  of  things  pre- 
vails in  the  manufacturing  districts  of  Lancashire  and  Yorkshire. 
It  is  true  that  the  train  service  between  such  places  as  Manchester, 
Liverpool,  Bolton,  and  similar  towns  is  very  admirable,  but  con- 
nection between  slightly  less  important  towns  is  exceedingly  bad. 

It  is  in  linking  such  districts  together  that  the  British  Electric 
Traction  Co.  is  about  to  carry  on  some  useful  work.  A  concrete 
example  of  what  the  company  is  doing  is  in  the  North  Staffordshire 
towns  already  alluded  to  under  the  title  of  "the  Potteries,"  which 
have  been  for  some  years  badly  served  by  a  steam  tramway — this 
line  has  been  bought  up  by  the  British  Electric  Traction  Co.,  and 
is  being  relaid  and  equipped  for  electrical  working,  and  in  addition 
quite  new  districts  arc  being  opened  up  and  the  total  length  of  line 
will  be  close  on  forty  miles.  Then,  again,  in  other  parts  of  Eng- 
land, round  the  neighborhood  of  Newcastle,  in  the  Lancashire  dis- 
tricts, and  between  the  busy  parts  of  South  Wales,  this  company 
is  rapidly  acquiring  rights  which  will  enable  it  to  commence  large 
systems  of  electric  tramways.  It  is  stated  that  the  aggregate  length 
of  lines  now  owned  by  this  company  is  over  three  hundred  miles, 
and  every  foot  of  these  will  be  operated  electrically.  Although  the 
company  is  not  yet  operating  more  than  a  few  miles,  it  is  a  signifi- 
cant fact  as  showing  the  faith  of  the  public  in  this  enterprise,  that 
the  company  has  for  the  past  year's  working  shown  a  profit  of  over 
£2,000,  which  has  been  for  the  most  part  derived  from  premiums 
on  shares. 

Naturally  the  success  of  the  British  Electric  Traction  Co.  is  call- 
ing forth  imitators,  and  there  is  no  reason  why  many  of  them,  with 
good  management,  should  not  prove  financially  successful.  The 
question  of  municipal  tramways  has  reached  a  most  interesting  and 
indeed  a  serious  position.  It  is  rot  unreasonable  to  suppose  that 
municipalities  and  other  local  authorities,  arguing  from  the  success 
of  their  electric  lighting  schemes,  should  have  assumed  that  they 
were  equally  well  fitted  to  operate  an  electric  tramway  service. 
Opinion,  however,  is  very  much  divided  as  to  whether  such  a  body 
can  develop  the  real  utility  of  an  electric  tramway,  because,  in  the 
first  place,  the  success  of  a  tramway  serv-ice  depends  upon  carrying 
people  from  the  center  of  the  city  to  the  suburban  districts,  and  in 
most  cases  suburban  districts  are  under  a  different  local  govern- 
ment from  the  center  of  the  city.  In  many  large  towns,  such  as 
Glasgow,  the  difliculties  in  this  direction  are  not  insuperable,  for 
the  small  loc.il  authorities  in  the  outskirts  of  the  city  have  neither 
the  inclination  nor  the  financial  strength  to  operate  any  portion  of 
a  tramway  system,  and  there  is,  under  such  circumstances,  very  lit- 
tle difficulty  in  inducing  smaller  local  authorities  to  permit  a  large 
city  authority  to  carry  trams  through  the  \arious  districts. 

While,  of  course,  there  is  much  to  be  urged  against  the  control 
of  tramw.iys  by  local  authorities,  there  is  very  little  doubt  that  many 
of  the  largest  schemes  will  be  carried  out  by  such  bodies.  A  most 
interesting  example  of  what  can  be  done  in  this  direction  is  Glas- 
gow, where,  many  of  your  readers  will  remember,  a  short  line  has 
been  recently  equipped  for  the  purpose  of  demonstrating  the  eco- 
nomical working  of  electricity  for  tramway  propulsion.     The  sue- 
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cess  of  the  line  was  soon  demonstrated  and  the  corporation  has 
practically  decided  to  carry  out  what  is  considered  in  this  country 
an  exceedingly  large  scheme  of  electric  traction;  it  will  comprise 
no  less  than  six  hundred  cars  and  a  power  house  probably  having 
plant  of  seventeen  or  eighteen  thousand  horse-power.  Mr.  Par- 
shall,  who  may  be  considered  the  leading  authority  on  electric 
tramways  in  this  country,  has  recently  reported  for  the  Glasgow 
corporation  on  the  subject,  and  he  recommends  that  the  best 
method  to  meet  the  conditions  obtaining  in  Glasgow  is  to  adopt  a 
three-phase  high  tension  generating  station  with  sub-stations,  and 
he  recommends  this  system  for  the  reason  that  it  will  require  less 
capital  e.\penditur<.  and  that  it  is  possible  to  obtain  a  site  for  a  gen- 
erating station  which  will  give  the  advantages  of  good  coal  deliv- 
ery, and  where  extensions  may  be  easily  provided  for.  He  further 
considers  that  the  three-phase  system  has  the  advantage  of  less 
working  costs  and  repairs,  and  he  states  that  it  has  been  conclu- 
sively shown  at  Niagara,  Dublin,  Middlesborough  and  other  places; 
that  rotary  converters  require  less  attention  than  ordinary  500-volt 
railway  generators,  and  that  no  skilled  labor  is  required.  The  three- 
phase  system,  in  his  opinion,  has  greater  flexibility  and  is  better 
adapted  to  the  requirements  of  future  extensions.  He  further  states: 
"In  considering  the  transition  from  horse  traction  to  electric  trac- 
tion the  (luestion  of  time  is  of  great  importance.  The  single  gen- 
crating  station  which  I  have  recommended  can  be  installed  and  put 
in  working  order  more  quickly  than  several  stations.  The  loss 
through  delay  can  be  estimated  upon  the  basis  of  your  present 
working.  The  cost  for  horse  traction  is  il^d.  per  mile  on  a  mile- 
age of  9.000.000  per  annum;  taking  the  working  cost  for  electric 
traction  on  the  same  basis  as  to  maintenance,  etc.,  the  saving,  as- 
suming no  increase  in  traffic,  amounts  to  £112,000  per  annum." 

The  Glasgow  corporation  is  fully  alive  to  the  advantages  that  an 
electrical  system  will  give,  and  there  is  very  little  doubt  that  it  will 
adopt  Mr.  Parshall's  scheme  as  it  stands.  The  position  of  affairs 
at  Glasgow  has  to  some  extent  raised  the  question  of  combined 
stations.  There  is  considerable  leaning  among  engineers  in  this 
country  towards  power  houses  in  which  lighting  and  tramway 
plants  are  arranged  together.  To  some  extent  this  arises  from  the 
fact  that  many  towns  have  already  in  existence  a  lighting  plant,  and 
it  is  assumed  that  it  will  give  a  more  economical  method  of  work- 
ing if  one  staff  of  engineers  is  able  to  look  after  both  sets  of  ma- 
chinery. 

Obviously,  the  system  has  its  limitations,  and  there  are  not  want- 
ing very  strong  opinions  on  the  disadvantages  of  combining  light- 
ing and  tramway  business.  Mr.  Parshall  has  reported  most  strong- 
ly against  a  joint  supply,  for  the  following  reasons: 

"I.  On  many  days  in  the  year  the  maximum  load  in  lighting. 
and  that  in  traction,  occur  at  the  same  time,  so  that  the  same  maxi- 
mum total  capacity  in  plant  has  to  be  provided,  whether  or  not  the 
supply  is  from  a  common  station. 

"2.  Owing  to  the  different  nature  of  the  loads,  the  capital  cost 
for  a  given  watt-hour  production  is  three  or  four  times  as  great  for 
lighting  as  it  is  for  traction;  in  other  words,  in  traction  apparatus 
it  is  worked  at  its  greatest  capacity  three  or  four  times  as  many 
hours  in  the  year  as  is  lighting  apparatus,  consequently  it  can  be 
of  a  more  substantial  type  with  advantage. 

"3.  That  machinery  of  a  different  type  is  commonly  used  for 
lighting,  and  the  switching  appliances  are  absolutely  different.  In 
the  Glasgow  lighting  stations  ntimerous  small  high-speed  engines 
are  in  use;  such  engines  arc  unsuited  tor  the  generation  of  current 
for  your  traction  purposes.  I  have  yet  to  find  the  engineer  of  ex- 
tended experience  in  dealing  with  traction  matters  who  would  pro- 
pose the  use  of  high-speed  engines  for  such  loads  as  you  have  to 
consider  in  Glasgow  for  electric  traction, 
rily  much  more  complicated  and  elaborate  than  is  the  case  for  ciec- 

"4.  The  electrical  arrangements  for  electric  lighting  are  necessa- 
tric  traction.  Electric  lighting  has  to  be  carried  on  with  reference 
to  the  delicacy  of  the  human  retina;  in  other  words,  the  voltage  at 
the  point  of  consumption  has  to  be  regulated  to  a  nicety.  In  elec- 
tric traction  the  same  conditions  do  not  obtain,  since  uniform  ac- 
celeration and  speed  of  the  car  can  be  obtained  to  the  satisfaction 
of  the  passenger  within  a  much  greater  range  of  voltage. 

"5.  From  a  business  point  of  view,  the  different  conditions  in 
electric  supply  are  sufficiently  shown  by  the  difference  in  cost  of 
energy  between  electric  traction  and  electric  lighting.  The  cost  of 
energy  for  electric  traction,  owing  to  the  better  load  factor,  would 
not  be  more  than  25  per  cent  of  that  for  lighting.    The  present  cost 


of  electric  lighting  in  Glasgow  is  l.26d.  per  Board  of  Trade  unit, 
which  does  not  compare  unfavorably  with  that  of  lighting  for  other 
cities.  This  figure  is  4.8  times  as  high  as  would  be  expected  in  the 
traction  service  outlined.  When  you  consider  that  in  Edinburgh, 
according  to  published  accounts,  current  is  generated  cheaper  than 
in  any  other  city  in  the  United  Kingdotu.  and  this  cost  is  2.95  times 
that  which  I  predict  for  your  traction  system,  the  difference  in  the 
nature  of  the  load  is  apparent. 

"6.  It  has  been  suggested  that  economy  in  staff  will  be  gained  in 
a  joint  station.  This  does  not  apply  provided  the  tramway  business 
is  attended  to  as  a  business  by  itself.  In  the  station  which  I  have 
outlined  this  staff  will,  as  I  have  said,  be  regularly  employed  during 
the  sixteen  hours  of  the  day  at  practically  full  load,  and  during  five 
more  hours  at  one-third  load,  so  that  the  staff  would  be  fully  occu- 
pied during  the  hours  of  working.  Owing  to  the  difference  in  the 
nature  of  load,  a  different  class  of  attendants  would  be  required  for 
the  two  classes  of  work." 

Mr.  Parshall's  opinion  on  this  matter  is  shared  by  other  promi- 
nent engineers,  and  some  tiine  ago  Lord  Kelvin  and  the  late  Dr. 
John  Hopkinson.  when  considering  the  case  of  the  Bristol  Tram- 
ways &  Carria.ge  Co..  strongly  urged  the  inadvisability  of  combin- 
ing lighting  and  power  plants.  The  view,  at  any  rate,  taken  by  the 
Glasgow  corporation  on  the  subject  is  summed  up  in  the  phrase, 
"Whoever  controls  the  power,  controls  the  tramways."  The  chief 
objection  in  Glasgow  is  that  the  lighting  arrangements  are  in  the 
hands  of  one  committee  and  the  tramways  controlled  by  another 
committee,  consequently  any  arrangement  of  combined  plants 
would  confuse  accounts  to  some  extent,  and  having  regard  to  the 
magnitude  of  the  tramway  system  in  Glasgow,  probably  the  wisest 
course  is  to  generate  the  electrical  energy  on  quite  a  separate  sys- 
teiu.  No  doubt  the  decision  of  the  Glasgow  corporation  will  be 
followed  by  others,  and  it  would  not  be  surprising  to  find  that  the 
London  County  Council  (which  is  now  controlling  some  forty 
miles  of  lines)  will  adopt  some  such  scheme  as  that  suggested  by 
Mr.  Parshall  for  Glasgow.  It  is  interesting  to  observe  that  the 
London  County  Council,  which,  before  purchasing  tramway  sys- 
tems, so  persistently  opposed  electrical  methods,  has  now  appointed 
Professor  Kennedy  to  prepare  a  report  as  to  the  best  methods  of 
electrically  working  the  large  tramway  system  of  the  South  of  Lon- 
don. The  probability  is  that  in  many  thoroughfares  the  conduit 
system  will  be  adopted,  while  in  the  less  important  streets  the  over- 
head system  will  be  used. 

London,  April  2.  1899. 


A  SCHEME  TO  DEFRAUD  STREET  RAILWAYS. 


March  3d  Henry  D.  Fowler,  20  years  of  age,  and  Ernest  W.  Wil- 
son, 25  years  of  age,  were  arrested  in  Brooklyn  on  a  charge  of  lar- 
ceny, preferred  by  the  Union  Traction  Co.,  of  Philadelphia.  They 
had  been  employed  by  this  company,  Fowler  as  a  conductor,  and 
Wilson  as  an  inspector,  and  on  February  8th  Wilson  stole  a  cash 
register,  with  which  he  and  Fowler,  who  is  his  cousin,  went  to  New 
York.  Fowler  secured  a  position  with  the  Brooklyn  Heights  road 
and  Wilson  with  the  Dry  Dock  road,  in  New  York.  The  scheme 
contemplated  by  these  men  was  to  use  the  stolen  register  during  a 
part  of  the  day,  defrauding  the  company  to  the  greatest  extent  that 
prudence  permitted. 

Upon  discovery  of  the  loss  of  its  register  the  Union  Traction  Co. 
made  an  investigation,  traced  the  theft  to  Wilson  and  secured  his 
indictment.  After  their  arrest  in  Brooklyn  they  were  brought  to 
Philadelphia  and  committed  to  prison  i^Iarch  nth.  The  register 
has  not  been  recovered. 

Wilson  is  said  to  have  confessed  that  he  is  the  man  who  stole  the 
register  and  took  it  to  the  rooms  occupied  by  him  and  Fowler. 
Fowler  was  charged  with  receiving  stolen  property,  and  pleaded 
guilty.  March  20th  Wilson  was  sentenced  to  four  months'  impris- 
onment; sentence  was  suspended  as  to  Fowler. 


Employes  of  the  Marietta  (O.)  Electric  Co.  were  given  a  12  per 
cent  increase  in  wages  on  March  loth,  the  notice  coming  as  a  wel- 
come surprise. 


The  franchise  granted  to  the  Columbus  (O.)  &  Buckeye  Lake 
Street  Railway  Co.  has  been  declared  forfeited  by  the  Franklin 
County  commissioners. ' 
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TWIN  CITY  ROAD  IN    1898. 


The  annual  report  of  l'rcsi<Uiil  Lowry  to  tlic  stockholders  of  the 
Twin  City  Rapid  Transit  Co.,  of  Minneapolis  and  St.  I'atil,  under 
date  of  March  i,   1899,  is  as  follows: 

"The  gross  and  net  earnings  of  the  properly  for  the  year  ending 
Dec.  31,  1898,  show  a  gratifying  increase  over  the  previous  year; 
the  gross  being  8.29  per  cent  and  the  net  59  per  cent. 

"The  physical  condition  of  the  property  has  been  maintained  to 
the  highest  possible  degree  and  the  expense  thereof  charged  to  the 
cost  of  operating.  This  cost  of  operating  for  1898,  including  taxes, 
is  49.92  per  cent  of  the  gross  earnings  as  compared  with  53.18  per 
cent  for  1897. 

"During  1898,  .$825,000  of  the  7  per  cent  preferred  stock  was 
issued,  $750,000  of  which  was  used  to  pay  the  "collateral  notes" 
mentioned  in  our  last  report.  The  company  has  also  issued  for 
construction  $90,000  of  the  consolidated  5  per  cent  bonds  of  the  St. 
Paul  City  Railway  Co.,  and  under  a  provision  of  the  Minneapolis 
Street  Raiwiay  Go's,  first  mortgage,  $20,000  of  the  7  per  cent  bonds 
have  been  redeemed  by  the  issue  of  a  like  amount  of  5  per  cent 
consolidated  mortgage  bonds. 

"The  Selby  Ave.  cable  line  in  St.  Paul  has  been  changed  to  an 
electric  line,  with  all  new  construction  of  concrete  and  80-lb.  'T' 
rail  with  cast-welded  joints.  This  has  been  made  possible  by  the 
installation  of  a  modern  counter-weight  system  which  overcomes 
the  heavy  grade  of  isH  per  cent,  and  it  has  been  in  successful 
operation  since  August,  standing  the  severe  tests  of  our  low  tem- 
perature and  heavy  snows. 

"The  company  has  likewise  completed  a  new  Interurban  line 
between  Minneapolis  and  St.  Paul,  via  Como  Park,  St.  Anthony 
Park,  the  State  Fair  grounds  and  the  State  Agricultural  College. 

"The  company  has  constructed  and  fully  equipped,  during  the 
past  year,  a  new  brick  car  shop  359  ft.  long  and  136  ft.  wide,  and 
has  built  and  equipped  22  44-ft.  electric  cars. 

"The  water  power  plant,  mentioned  in  our  last  report,  to  generate 
electric  power  has  been  in  partial  operation  about  a  year. 

"To  avoid  any  possible  delay  in  service  the  steam  power  plants 
were  held  in  readiness  for  operation  until  all  the  electrical  apparatus 
and  transmission  cables  of  the  water  power  plant  were  in  successful 
operation.  This  test  consumed  several  months  and  the  plant  was 
only  accepted  by  our  company  in  December.  This  delay  prevented 
the  sale  of  surplus  power  and  increased  the  expense  of  power  plant 
operation." 

Appended  to  this  report  was  the  statement  of  earning  by  months 
during  1898,  as  given  in  the  following  table: 


Taxes  64,214.11 

Total    interest    charges,    taxes    and    preferred 

stock  dividend   $777,668.18 

Surplus  $373,655-69 

<  ■  > 

INTERURBAN   ROADS   ABOUT  GRAND 
RAPIDS,   MICH. 


A  glance  at  this  map  of  southwestern  Michigan  will  convince  one 
that  this  is  quite  an  active  field  for  electric  interurban  railways.  The 
difTerent  lines  are  in  various  stages  of  promotion,  but  the  prospects 
are  good  for  considerable  construction  work  during  the  season. 
The  longest  road  proposed  from  Grand  Rapids  is  the  one  to  Kala- 
mazoo, following  the  Grand  Rapids  &  Indiana  R.  R.  most  of  the 
way.     From  Martin  a  spur  will  be  built  to  Allegan,  where  connec- 
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The  expenses  arc  itemized  as  follows: 

Maintenance  of  way  and  structure $  76,837.27 

Maintenance  of  equipment 131.368.30 

Operation  of  power  plants 129,805.69 

Car  service  497,413.34 

General  expense  95,884.29 

Legal  expense   23,442.38 

Injuries  and  damages 58,492.63 

Insurance  6,148.24 

Total  operating  expenses $1,019,392.14 

Net  earnings  from  operation $1,151,323.87 

Interest  on  debt  and  dividends  on  J  per  cent 

preferred  stock   ; $713,454.07 


tion  will  be  made  with  the  proposed  line  to  Benton  Harbor.  The 
line  southwest  to  Holland  parallels  the  C.  &  W.  M.  R.  R.  The  in- 
terurban to  Grand  Haven  will  pass  through  Lamont  and  Eastman- 
ville  and  follow  the  D.,  G.  H.  &  M.  R.  R.  to  Spring  Lake  and 
Grand  Haven.  The  line  to  run  in  a  northeasterly  direction  will  fol- 
low the  county  roads  and  connect  Mill  Creek,  Plainfield,  Silver  and 
Boswick  Lakes,  Grattan  Center,  Cook  Comers  and  terminate  at 
Greenville. 


NEW  ST.  LOUIS  COMPANY. 


The  Brown  syndicate,  of  St.  Louis,  has  org^anized  the  Central 
Traction  Co.,  and  Patrick  Calhoun,  Murray  Carleton,  H.  S.  Priest, 
George  W.  Hunter  and  J.  J.  Coleman  have  been  chosen  directors. 
The  directors  on  March  13th  elected  officers  as  follows:  President, 
Murray  Carleton;  secretary,  John  H.  Blessing;  general  manager,  J. 
J.  Coleman. 


CARS  WITHOUT  WHEELS. 


Street  cars  without  wheels  are  the  latest  novelty  in  vehicles.  The 
cars  run  on  ball  bearings,  and.  being  near  the  line  instead  of  raised 
above  it.  are  not  subject  to  the  same  amount  of  resistance  in  the 
form  of  centrifugal  force.  Much  greater  speed  is  thus  obtained, 
and.  the  wear  of  the  balls  in  carrying  the  car  is  much  less  than  the 
wear  of  the  wheel  rims.  The  movement  of  the  tramcar  is  easy  and 
agreeable. — Chicago  Journal. 

The  Chicago  cars  still  continue  to  ran  on  wheels,  however. 


260 


STREET  RAILWAY  REVIEW. 


[Vol.  IX,  No.  4. 


■:>*V 


'S'*^         - 


This  department  is  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


a  very  delicate,  accurate,  reliable  and  simple  .V  M 


What  is  said  to  be 
test  for  the  presence  of  acids  in  lubricating  oils  is  proposed  by  Dr. 
Wiedcrhold.  Sub-oxide  of  copper,  the  red  oxide,  is  placed  in  a 
white  glass  vessel  and  covered  with  the  oil  to  be  tested.  If  the  oil 
contains  a  trace  of  acid,  or  any  resinous  acid  from  rosin,  which  may 
have  been  used  to  adulterate  it,  it  will  turn  green.  In  the  cold  the 
reaction  requires  from  15  to  30  minutes,  but  a  gentle  heat  hastens  if. 
The  chemical  reaction  is  as  follows:  The  free  vegetable  and  animal 
acids  separate  the  sub-oxide  into  oxide  of  copper  and  metallic  cop- 
per; the  former  then  combines  with  the  acid  to  form  greenish-blue 
salts  that  dissolve  in  the  oil  and  give  color  to  it.  If  but  little  acid 
is  present  the  green  color  is  faint,  more  acid  makes  the  color  deeper. 
and  if  rosin  has  been  used  the  color  is  bluish.  Oil  which  is  not 
turned  green  by  this  treatment  may  be  pronounced  free  from  acid. 

*       * 
* 

A  LARGE  CONCRETE  CHIMNEY. 


s 


What  is  believed  to  be  the  only  large  concrete  chimney  in  this 
country,  or  perhaps  elsewhere,  is  the  one  built  last  year  at  the  plant 
of  the  Pacific  Coast  Borax  Co..  Bayonnc.  N.  J.  The  factory  build- 
ing of  this  company,  which  covers  a  ground  space  in  excess  of 
50.000  sq.  ft.  and  incloses  a  volume  of  nearly  2.000.000  sq.  ft.,  is  en- 
tirely of  concrete  and  steel  construction.  The  chimney  is  150  ft. 
high  and  10  ft.  4  in.  external  and  7  ft.  internal  diameter.  It  is 
erected  inside  the  building  and  therefore  the  lower  70  ft.  is  fully  pro- 
tected from  wind  pressure.  There  are  two  concrete  shells;  the  outer 
one  is  5  in.  thick,  the  inner  one  7V<  in.;  for  the  first  20  ft.  the  inner 
shaft  is  lined  with  firebrick.  Each  shell  of  the  stack  is  reinforced  by 
5^-in.  steel  rings  placed  2  ft.  apart  vertically  and  by  eight  ->4-in.  ver- 
tical bars  of  square  steel  twisted.  After  the  concrete  had  set  it  was 
dressed  by  a  pneumatic  hammer  to  give  it  the  appearance  of  rough 
pointed  masonry;  wooden  strips  were  inserted  in  the  molds  so  that 
the  exterior  face  is  pointed  to  represent  coursed  ashlar  work. 

*      * 

AN  AUTOMATIC  LUBRICATING  SYSTEM. 


In  building  powrr  stations,  both  large  and  small,  those  respon- 
sible for  the  design  and  those  who  have  the  bills  to  pay  often  put 
off  until  the  very  last  thing  consideration  of  the  system  of  lubrica- 
tion to  be  adopted,  regarding  it  as  an  unimportant  detail,  whereas 
efficient  lubrication  is  an  absolute  necessity  in  operating  machinery, 
and  economy  is  as  desirable  in  a  lubricating  system  as  elsewhere 
about  a  plant. 

Automatic  lubrication  is  recognized  as  economical  because  it  is 
saving  of  both  oil  and  labor,  and  a  number  of  automatic  systems 
have  been  developed,  one  of  the  most  successful  of  which  is  that 
controlled  by  the  Siegrist  Lubricator  Co..  of  St.  Louis.  This  sys- 
tem is  in  use  in  the  power  house  of  the  Southern  Electric  Railway 
Co.,  of  St.  Louis,  and  also  in  that  of  the  Missouri-Edison  Co.. 
which  has  the  lighting  for  the  city  of  St.  Louis.  Mr.  Herbert  A. 
Wagner,  general  superintendent  of  the  Missouri-Edison  Co..  states 
that  in  the  six  months  that  this  oiling  system  has  been  in  use  the 
company  has  effected  a  saving  because  of  the  oiling  apparatus  of 
over  $150  per  month  in  the  cost  of  oil  and  $150  per  month  in  wages 
paid.    Four  oilers  formerly  required;  the  work  is  now  done  by  one. 

At  this  station  the  lubricating  system  comprises  automatically 
governed  oil  pumps,  oil  piping,  automatic  sight-feed  cylinder  lu- 
bricators and  bearing  oil  cups,  and  the  necessary  tanks  and  filters. 
Four  small  duplex  pumps  are  mounted  on  a  polished  iron  table 
2  x  4l4  ft.  in  size;  two  pumps  are  for  cylinder  oil  and  two  for  engine 
oil,  though  only  one  of  each  is  used  at  a  time,  the  others  consti- 
tuting a  reserve.  There  are  three  pressure  gages,  one  for  steam  and 
one  each  for  the  two  systems  oiling  piping. 


Pressure  in  the  engine  oil  piping  is  kept  at  from  60  to  80  lb.,  inde- 
pendent of  the  quantity  of  oil  used,  by  means  of  a  regulating 
valve  in  the  oil  discharge  pipe,  acting  to  control  the  steam  admis- 
sion to  the  pump. 

At  each  bearing  or  part  to  be  oiled  is  a  Siegrist  automatic  sight 
feed  pressure  oil  cup.  The  rate  of  speed  of  each  oil  cup  can  be  reg- 
ulated at  will  by  a  thumb  screw  provided  for  that  purpose,  but  a 
diaphragm  pressure  valve  (sec  Fig.  l)  in  each  cup  instantly  closes 


FIG.  1.  Fl<;.  3. 

the  oil  drip  if  the  pressure  in  the  system  is  lowered  more  than  two 
or  three  pounds.  One  globe  valve  placed  in  the  supply  pipe  for  the 
oil  system  of  each  engine  is  therefore  sufficient  to  start  or  stop  all 
the  oil  cups  on  that  engine.  On  closing  this  valve  the  flow  of  oil 
is  stopped  within  a  few  seconds  at  every  oil  cup  whether  located  at 
the  highest  or  lowest  points  of  the  engines.  This  prevents  any 
waste  of  oil  after  the  engine  is  stopped. 

For  the  cylinders  Siegrist  automatic  lubricators  are  used.  They 
have  a  sight  feed,  and  the  glass  tube  is  i  in.  in  diameter,  giving  but 
slight  chance  for  oil  to  come  in  contact  with  the  glass.  A  section  of 
this  is  shown  in  Fig.  2;  the  diaphragm  B  has  oil  on  one  side  and 
steam  on  the  lower  side,  and  if  the  oil  pressure  falls  below  that  of 
the  steam,  the  valve  C  is  seated  and  the  oil  kept  from  backing  down. 
The  rate  of  feed  is  regulated  by  the  screw  A. 


PURIFICATION  OF  WATER  FOR  STEAM  BOILERS. 


From  a  paper  read  before  lUc  Engineers'  Society  of  Peunsj-lvania, 
by  James  Otis  Handy. 


The  troubles  which  render  boiler  water  purification  necessary  or 
desirable,  are  corrosion,  scale  formation,  and  foaming. 

Corrosion  is  caused  chiefly  by  acid  waters  from  coal  mines  or 
coal  washers,  and  is  made  evident  by  the  appearance  of  red  hydrate 
of  iron  in  the  boiler  water.  When  the  leaking  of  the  boiler  be- 
comes so  troublesome  that  repairs  must  be  made,  the  tubes  and 
sheets  of  the  boiler  are  fouiid  to  be  covered  with  rust  and  pitted  in 
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a  manner  resembling  worni-catcii  wood.  Many  boilers  in  western 
Pennsylvania  have  been  ruined  by  acid  waters.  The  remedy  lies  in 
selecting  a  new  supply,  or  in  treating  the  water  with  lime  or  soda 
ash,  or  caustic  soda  us  described  later. 

Corrosion  may  also  be  caused  by  organic  acids  contained  in  wa- 
ters derived  from  peaty  soils,  or  it  may  be  due  to  the  decomposition 
of  magnesium  chloride  under  the  influence  of  heat  in  the  boiler.  In 
the  latter  case  there  is  corrosion  of  the  steam  spaces  and  pipes  as 
described  later  in  lliis  p.iper.  The  remedy  for  all  tendency  to  cor- 
rosion is  found  in  the  maintenance  of  a  slight  excess  of  alkali  in  the 
waters  at  all  times.  Corrosion  caused  by  the  liberation  of  dissolved 
gases  and  by  the  air  is  not  an  important  factor  except  in  boilers 
which  are  cooled  down  every  night. 

The  scale  or  incrustation  forming  in  the  tubes  and  sheets  of  the 
boilers  may  be  hard  or  soft  according  as  the  water  which  is  used 
contains  only  carbonate  of  lime,  or  both  carbonate  and  sulphate  of 
lime.  The  former  deposits  as  a  spongy  coating  which  would  not  be 
adherent  were  it  not  for  the  crystallization  of  sulphate  of  lime  be- 
tween the  particles  of  carbonate,  thus  forming  a  bond  which  is  after- 
ward made  still  stronger  by  the  change  of  the  CaSOi,  2HjO  into 
anhydrite  under  the  influence  of  the  heated  plates  upon  which  the 
deposit  has  formed. 

The  rational  remedy  for  scale  formation  is  the  removal  of  the  lime 
compounds  by  treatment  outside  the  boiler,  or  the  addition  of  soda 
ash  lo  decompose  the  sulphate  of  lime  in  the  boiler.  Scale  allowed 
to  accumulate  means  loss  of  fuel,  injury  to  the  heating  surfaces,  ex- 
pense of  cleaning,  and  danger  of  explosion. 

The  frothing  or  foaming  of  water  in  boilers  may  be  due  to  one 
of  several  causes.  Water  free  from  suspended  matter  will  foam  if 
the  alkali  salts  accumulate  to  200  grains  per  gallon.  Waters  con- 
taining .75  grains  of  alkali  and  considerable  sludge  (precipitated 
carbonate  of  lime  or  magnesia)  will  also  foam.  Oily  substances  in- 
troduced into  the  boiler  tend  to  produce  foaming. 

In  any  case  the  complete  remedy  is  washing  out,  and  the  tem- 
porary relief  is  the  blowing  off  of  a  part  of  the  contents  of  the  boiler 
and  replacing  it  by  fresh  water. 

The  purification  of  water  for  use  in  steam  boilers  if  intelligently 
carried  out,  pre-supposes,  in  the  first  place,  a  very  intimate  acquaint- 
ance with  the  properties  and  reactions  of  those  substances  which 
render  natural  water  impure;  and  in  the  second  place,  a  clear  under- 
standing of  the  conditions  to  which  the  boilers  in  which  treated 
water  is  to  be  used  are  to  be  subjected. 

The  first  requisite  in  any  case  is  a  correct  analysis  of  the  water, 
and  this  is  by  no  means  a  simple  matter.  It  is  not  sufficient  to  de- 
termine the  total  lime  and  total  magnesia  and  base  the  proportion 
of  purifying  agents  on  these  data  alone.  The  amount  of  soluble 
lime,  i.  e.,  the  lime  as  sulphate,  chloride,  and  nitrate  must  be  distin- 
guished from  the  lime  existing  as  carbonate.  In  the  same  way,  the 
magnesia  as  sulphate,  chloride,  and  nitrate  must  be  distinguished 
from  the  magnesia  in  magnesium  carbonate.  It  is  not  enough  to 
evaporate  a  measured  amount  of  water  to  dryness  and  to  treat  with 
hot  water  Some  CaSO.  may  be  left  r.ndissolved,  and  a  small 
amount  of  CaCOs,  and  a  larger  amount  of  MgCOs  are  sure  to  be 


dissolved  along  with  the  salts  known  to  be  freely  soluble.  In  acid 
waters  the  free  sulphuric  acid  and  the  sulphuric  acid  existing  as 
sulphate  of  iron,  and  in  peaty  waters  the  organic  acids,  must  be  ac- 
curately determined,  and  this  cannot  be  done  unless  the  influence  of 
acidity  due  to  dissolved  carbon  di-oxidc  is  eliminated,  by  thorough 
boiling. 

In  short  the  analyst  must  ascertain  everything  of  import  concern- 
ing a  water  which  is  to  be  purified,  and  having  calculated  the  re- 
quired charge  of  purifying  agents,  he  should  then  make  a  laboratory 
trial  of  the  efliciency  of  his  formula. 

The  compounds  existing  in  natural  waters  and  influencing  their 
value  for  steam  making  are: 

Mud,  organic  matter,  silica,  oxides  of  iron  and  aluminum,  car- 
bonate of  lime,  carbonate  of  magnesium,  sulphate  of  lime,  sulphate 
of  magnesium,  chloride  of  lime,  chloride  of  magnesium,  nitrate  of 
lime,  nitrate  of  magnesium,  carbonate  of  sodium,  sulphate  of  so- 
dium, chloride  of  sodium,  nitrate  of  sodium,  free  sulphuric  acid,  sul- 
phate of  iron. 

These  may  be  classified  imperfectly  as  follows: 

Constituents  forming  sludge  or  soft  scale:  Mud,  silica,  oxides  of 
iron  and  aluminum,  CaSOj  and  MgCOi. 

Constituents  forming  hard  scale:  Sulphate  of  lime,  hydrate  of 
magnesia  from  decomposition  of  magnesium  salts. 

Constituents  producing  corrosion:  Organic  acids,  and  acids  lib- 
erated by  the  decomposition  of  magnesium  salts,  notably  the  rhlo- 
ride,  sulphuric  acid  and  ferric  sulphate. 

Constituents  causing  foaming:  Sulphates  of  magnesium  and  so- 
dium, chlorides  of  lime  and  sodium,  nitrates  of  lime,  magnesium 
and  sodium,  certain  organic  matters  and  mud. 

Upon  entering  the  boiler,  the  water  at  a  stationary  plant  has 
usually  been  heated  by  waste  steam,  so  that  a  part  of  the  dissolved 
gases  have  been  expelled.  In  locomotive  boilers,  the  water  is  not 
usually  pre-heated.  As  the  cold  water  enters  the  hot  boiler,  its  dis- 
solved gases  are  expelled  by  virtue  of  the  temperature,  although  the 
condition  of  pressure  existing  in  the  boiler  has  some  retarding  ef- 
fect on  the  liberation  of  the  gas.  Some  corrosion  of  the  metal  by 
the  escaping  O  and  COj  is  generally  noticed  near  the  point  of  entry. 
Following  the  expulsion  of  COi  precipitation  of  CaCOi  and 
MgCOj  occurs  down  to  the  point  where  they  are  held  in  solution 
by  the  water  alone.  After  the  first  day's  use  of  a  newly  filled  boiler 
the  deposition  of  CaCO,  and  MgO,  will  be  at  a  constant  rate  de- 
pendent upon  the  rate  of  evaporation. 

The  CaCOa  and  MgCOs  thus  precipitated  form  at  first  a  loose  de- 
posit or  sludge,  or  a  loosely  adherent  crust  on  the  tubes  and  plates. 
Frequent  blowing  oflf  removes  most  of  this  sludge,  and  washings 
out  keep  the  boiler  fairly  clean  and  free  from  scale  if  no  CaSO«  is 
present.  MgCOj  is  further  decomposed  into  Mg(OH)j  and  COi. 
The  hydrate,  with  CaSO<,  forms  a  hard  porcelain-like  incrustation. 
CaS04,  lying  as  sludge  in  a  boiler,  may  be  acted  on  by  MgCU, 
forming  Mg(OH)s  and  CaCl:  and  COj.  or  by  MgS04  forming  Mg- 
(OH)j  and  CaSO..  The  latter  change  should  be  guarded  against 
very  carefully.  Mg(OH)j  is  usually  found  in  boiler  scales  to  the 
exclusion  of  MgCOi. 
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CaSO.  in  boiler  water  is  not  completely  deposited.  Tilden  and 
Shenstone's  experiments  have  shown  that  the  popular  belief  that 
CaSO.,  is  practically  insoluble  at  temperature  above  212°  F„  is  not 
correct.  At  473°  F.,  higher  than  any  ordinary  steam  boiler  temper- 
ature, pure  water  can  retain  in  solution  12.6  grains  CaSO.  per  im- 
perial gallon=i8.  parts  per  100,000.  Hence  it  is  probable  that 
CaSO.  deposits  even  more  regularly  than  the  carbonates,  with  in- 
creasing density  o(  the  water.  The  solubility  ot  CaSO.  is  increased 
by  NaCl  up  to  a  certain  point.  NajSO.  is  said  to  have  a  similar 
effect  and  CaCU  the  opposite  influence.  MgCli,  at  ordinary  tem- 
perature, increases  solubility,  but  at  higher  temperatures  it  dimin- 
ishes it.  A  small  amount  of  CaSO.  seems  to  have  the  power  of 
transforming  a  loosely  adherent  coating  of  CaCOj  and  Mg(OH)i 
into  a  more  adherent  scale,  but  an  excess  of  CaSO.  is  necessary  to 
make  a  really  hard  scale. 

The  reagents  that  have  been  proposed  for  the  purification  of  water 
are:  Hydrochloric  acid,  barium  salts,  magnesia,  alkali  oxalates.  Hme, 
carbonate  of  soda,  caustic  soda,  phosphate  of  soda,  fluorides. 

Hydrochloric  acid  has  been  used  for  waters  containmg  bicar- 
bonates  of  lime  and  magnesia.  If  used  to  excess  it  causes  much 
trouble  and  is  not  used  in  boilers. 

Barium  chloride  has  been  suggested  for  waters  containing  cal- 
cium sulphate,  but  the  reaction  does  not  take  place  in  the  cold;  and 
ii  magnesium  sulphate  is  present  magnesium  chloride  is  formed 
which  is  objectionable  because  of  its  corrosive  action. 

Hydrate  oi  barium  precipitates  both  the  bicarbonates  and  sul- 
phates of  lime  and  magnesia,  but  it  is  too  costly. 

Magnesium  hydrate  has  been  tried  as  a  water  purifier,  but  is  very 
costly  and  the  purification  is  incomplete. 

The  lime  salts  are  all  precipitated  by  oxalate  of  sodium.  As  a 
by-product  of  the  reaction  of  sodium  oxalate  on  the  bicarbonate  of 
lime,  there  results  carbonate  of  soda,  and  this,  if  formed  in  sufficient 
amount,  will  theoretically  precipitate  the  magnesia  which  the  water 
contains.  As  a  matter  of  fact,  when  used  in  the  cold,  sodium  ox- 
alate produces  a  precipitate  which  settles  very  slowly,  and  although 
the  deposition  is  more  rapid  when  the  solution  is  heated,  it  is  still 
necessary  to  filter  in  order  to  obtain  a  clear  water.  Sodium  oxalate 
being  expensive,  the  process  is  costly,  and  although  it  is  possible 
to  regenerate  by  heating  the  precipitated  oxalate  of  lime  with  sodi- 
um carbonate,  this  method  has  not  found  general  favor. 

In  1840,  Dr.  Clark,  of  Aberdeen,  patented  his  process  for  purify- 
ing water  by  the  addition  of  lime.  This  process  is  especially  useful 
for  waters  containing  only  carbonate  of  lime,  sulphate  of  lime  is 
not  acted  on  by  CaH^Oj.  Bicarbonate  of  magnesium  is  precipi- 
tated by  CaHjOj,  but  the  deposition  of  the  MgCO.  is  very  slow. 

The  reaction  with  magnesium  sulphate  has  a  very  objectionable 
by-product,  CaSO.. 

It  is  not  possible  to  lower  the  CaCOa  below  3.6  parts  per  100,000, 
the  solubility  of  CaCOs  in  pure  water,  and  as  a  matter  of  fact,  the 
result  of  the  Clark  process  is  usually  not  so  good  as  this.  At  Bush- 
ey,  in  Herts,  near  London,  the  Clark  process  is  used  for  purifying 
the  town  supply  and  the  purified  water  has  a  hardness  of  S  to  6  de- 
grees, corresponding  to  7  to  8.5  parts  per  100,000. 

Lime  and  soda  ash  are  often  used  in  conjunction  and  are  capable 
of  bringing  about  a  nearly  perfect  softening  of  any  water  intended 
for  boiler  use.  The  amounts  of  carbonate  of  soda  and  lime  which  are 
used  are  to  be  varied  according  to  the  proportions  of  bicarbonate  or 
temporary  hardness  and  the  sulphates  and  chlorides  of  lime  and 
magnesia  which  constitute  permanent  hardness.  The  following 
rules  have  been  formulated  and  are  concisely  given  in  "Water  and 
Its  Purification,"  S.  Rideal,  London,  1897. 

Rule  1.  For  a  water  in  which  the  temporary  hardness  exceeds  the 
permanent,  caustic  soda  must  be  added  equivalent  to  the  permanent 
hardness,  and  lime  equivalent  to  the  temporary  hardness  minus  the 
permanent  hardness. 

Rule  2.  For  a  water  in  which  the  permanent  hardness,  due  to 
sulphate  of  lime,  exceeds  the  temporary  hardness,  carbonate  of  soda 
must  first  be  added  in  proportion  to  the  permanent  hardness,  and 
then,  if  necessary,  lime  equivalent  to  the  temporary  hardness. 

My  own  experiments  have  indicated  that  the  process  is  not  avail- 
able for  waters  which  contain  only  moderate  amounts  of  carbonate 
and  sulphate  of  lime. 

Carbonate  of  soda  may  be  used  for  purifying  water  and  has 
proved  its  usefulness  in  railroad  work.  Unless  the  water  is  rich  in 
calcium  sulphate  no  precipitation  takes  place  in  the  cold. 

Caustic  soda  is  capable  of  effecting  a  complete  purification   of 


water  provided  it  contains  enough  carbonic  acid  in  carbonates  to 
form  with  the  caustic  soda  sufticient  carbonate  of  soda  to  precipitate 
the  sulphate  of  lime.  If  the  water  is  moderately  hard,  purification 
cannot  be  accomplished  in  the  cold. 

Sodium  phosphate  enters  into  reaction  at  once  with  all  lime  and 
magnesia  compounds  in  natural  waters. 

The  water  purifiers  adaptable  for  softening  outside  the  boiler  are: 

Lime. — For  bicarbonates;  for  soluble  magnesia,  if  high;  for  acid 
waters  of  any  degree  of  acidity. 

Soda  ash. — For  waters  containing  CaSO.  or  CaClj  or  Ca(NOj)i 
in  large  proportion.  Ordinary  waters  unaffected  by  soda  ash  in  the 
cold. 

Caustic  soda. — For  bicarbonates  directly;  for  magnesia  salts,  it 
present  in  extraordinary  proportion;  for  soluble  lime  if  sufficient 
NajCOj  is  formed  by  the  decomposition  of  the  bicarbonates. 

Tri-sodium  phosphate. — For  lime  compounds.  About  75  per 
cent  is  precipitated  in  the  cold.  Magnesium  phosphate  deposits 
with  extreme  slowness. 

Sodium  fluoride. — Unsuited  for  precipitations  of  lime  and  mag- 
nesia outside  the  boiler. 

Bicarbonate  of  lime  and  to  a  less  extent  bicarbonate  of  magnesia, 
may  be  precipitated  outside  the  boiler  by  lime  or  soda  or  tri-sodium 
phosphate;  for  sulphate  of  lime,  and  other  soluble  salts,  if  present 
in  large  proportion,  use  soda  ash;  if  in  smaller  amount,  only  tri- 
sodium  phosphate  is  available.  From  water  containing  both  bicar- 
bonate and  sulphate  of  lime,  the  use  of  lime  and  soda  ash  removes 
indirectly  nearly  all  of  the  soluble  lime  compounds.  For  acid  wa- 
ters, lime  may  be  used,  but  soda  ash  or  caustic  soda  are  the  best 
neutralizing  agents. 

For  magnesia  compounds  in  ordinary  waters,  no  practically  suc- 
cessful means  of  precipitation  in  the  cold  is  known.  In  connection 
with  removal  of  lime  by  the  use  of  lime  and  soda  ash,  a  small 
amount  of  magnesia  is  precipitated. 

Those  adaptable  for  softening  water  in  the  boiler  are: 

For  bicarbonates. — No  precipitant  is  needed.  Heat  accomplishes 
the   work. 

For  soluble  magnesia  compounds. — No  precipitant  is  needed. 
They  are  decomposed  under  boiler  conditions,  the  magnesia  being 
deposited  as  hydrate.  This  deposition  is  hastened  by  the  presence 
of  soda  ash  or  caustic  soda,  and  any  acid  liberated  by  decomposition 
of  magnesia  salts  is  at  once  taken  up  and  rendered  harmless. 

For  soluble  lime  salts. — Soda  ash  is  cheap  and  effective.  The 
sludge  must,  of  course,  be  removed  regularly.  Sodium  phosphate 
may  be  used.  It  forms  light,  bulky  precipitates,  whereas  those 
formed  by  sodium  carbonate  are  more  dense.  Sodium  fluoride  may 
be  used,  but  the  expense  is  two  and  a  half  times  greater  than  that 
for  soda  ash,  even  when  only  one-fourth  of  the  required  amount  is 
used,  as  suggested  by  its  advocates. 

Furthermore,  there  is  no  means  of  preventing  sodium  phosphate 
and  sodium  fluoride,  when  added  to  a  water  containing  both  bicar- 
bonates and  sulphates  from  doing  useless  work  by  precipitating  the 
bicarbonates,  and  leaving  the  sulphates  undecomposed. 


The  Consolidated  Electric  Light  Co.,  of  Birmingham,  Ala.,  has 
placed  an  order  for  two  6oo-h.  p.  engines,  and  the  necessary  boiler 
equipment.  They  will  be  built  in  Birmingham  and  are  to  drive  rail- 
way generators. 


The  work  of  building  foundations  for  the  elevated  structure  of 
the  Boston  Elevated  Railway  Co.  is  progressing  rapidly,  and  the 
piers  will  be  ready  to  receive  the  iron  work  as  it  arrives. 


The  Lake  Street  Elevated  Railroad  Co.,  Chicago,  has  appealed  its 
case  against  William  Zeigler  and  others  to  enjoin  the  foreclosure 
of  a  $6,500,000  mortgage,  to  the  United  States  Circuit  Court  of  Ap- 
peals. 


The  Leavenworth  (Kan.)  Electric  Railroad  Co.  has  increased  10 
per  cent  the  wages  of  all  employes  who  have  been  in  the  company's 
service  for  five  years  or  more;  other  employes  receive  an  advance 
of  5  per  cent. 


The  power  transmission  line  between  Stockton,  Cal.,  and  the  Blue 
Lakes  has  been  inspected  and  pronounced  complete.  The  company 
is  awaiting  the  arrival  of  the  transformers  from  the  East.  The 
line  is  of  aluminum  wire. 
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PART  III. 


EXTENT  OF   IIEATINO   SUKI'ACK   KEQUIRKD. 

For  factory  boilers,  or  for  any  boilers  that  arc  to  be  driven  at  a 
i^niform  rate  throughout  the  day,  the  boilers  should  be  so  propor- 
tioned that  the  rate  of  driving  should  not  exceed  3  lbs.  of  water 
from  and  at  212°  per  sq.  ft.  of  heating  surface  per  hour;  the  extra 
cost  of  coal  for  driving  at  a  more  rapid  rale  usually  being  greater 
than  the  interest  on  the  extra  investment  necessary  to  secure  a  suf- 
licient  extent  of  heating  surface  over  and  above  that  required  for 
more  rapid  rates  of  driving. 

With  boilers  for  electric  street  railway  service,  however,  the 
case  is  entirely  diflcrcnl.  The  heavy  load  upon  the  boiler  plant  lasts 
for  only  about  two  hours  out  of  the  24,  and  unless  money  is  very 
cheap  and  coal  very  dear,  it  will  usually  pay  to  sacrifice  15  per  cent 
of  economy  during  those  two  hours  rather  than  go  to  the  expense 
necessary  to  proportion  the  boilers  so  that  they  will  be  driven  at 
their  most  economical  rate  during  those  two  hours.  It  is  also  to  be 
considered  that  the  extra  boiler  which  is  to  be  put  in  the  plant  so 
that  any  one  boiler  may  at  any  time  be  laid  off  for  cleaning  or  re- 
pairs may  be  used  most  of  the  time,  since  repairs  and  cleaning  are 
not  required  often,  so  that  all  the  boilers  may  be  in  service  during 
the  time  of  the  peak  of  the  load  for  a  large  proportion  of  the  days 
in  the  year,  and  the  excessive  rate  of  driving  during  the  time  of  the 
peak  of  the  load  may  thus  be  diminished. 

It  will  therefore  not  be  bad  designing  if  the  extent  of  heating  sur- 
face is  proportioned  so  as  to  allow  of  the  boilers,  after  one  is  laid 
of?  for  cleaning  or  repairs,  to  be  driven  at  a  rate  of  6  lbs.  of  water 
evaporated  from  and  at  212°  per  sq.  ft.  of  heating  surface  per  hour 
during  the  time  of  the  peak  of  the  load,  provided  that  no  mistake 
has  been  made  in  estimating  the  quantity  of  steam  needed  during 
that  time,  due  consideration  being  had  to  the  fact  that  the  engines 
arc  wasteful  of  steam  when  overloaded,  as  they  are  likely  to  be  dur- 
ing that  time,  and  provided  also  that  sufficient  coal  burning  capacity 
is  provided  in  the  furnaces,  so  that  enough  coal  may  be  burned,  in- 
cluding the  15  per  cent  wasted  by  rapid  driving,  to  supply  this 
steam,  under  the  most  unfavorable  conditions  of  wet  weather  and  of 
poor  coal. 

Assume  that  the  steam  engineer's  estimates  show  that  600  indi- 
cated h.  p.  will  be  required  to  be  furnished  by  the  engines  during 
the  time  of  maximum  load,  that  the  engines  are  non-condensing, 
requiring  30  lbs.  of  steam  per  i.  h.  p.  per  hour  at  their  economical 
load  and  20  per  cent  more  when  overloaded  so  as  to  furnish  the  600 
i.  h.  p.;  that  the  feed  water  is  furnished  from  a  heater  at  200°  F  and 
that  the  steam  pressure  is  125  lbs.,  we  then  make  a  calculation  as 
follows: 


600    I.  H.  p. 
30    I^bs.  steam  per  I.  ?I.  I*,  lu-r  hour. 

18,000    r,bs.  per  hour. 
Add 3,ti00    20per  cent  for  overlo.iiU-tl  en^jiiies. 

21.(iCX)    Lbs.  per  hour. 
MuU.  by. . .  1.057    Factor  of  evaporation  for  feed  at  300°  and  steam 
of  125  lbs. 

Product  ...22,831    Lbs.  equivalent  evaporation   from  and  at  212** 

per  hour. 
Divide  by.         6    Lbs.  evap.  per  sq.  ft.  heating  surface  per  hour. 

Quotient. . .  3,805    Sq.  ft.  heating  surface. 


This  is  the  very  smallest  amount  of  heating  surface  that  should  be 
provided  for  the  given  conditions.  It  may  be  divided  among  two 
boilers  of  not  less  than  1,903  sq.  ft.  each,  or  three  boilers  of  1,268  sq. 
ft.  each,  and  in  either  case  an  additional  boiler  of  the  same  size 
must  be  provided  so  that  one  boiler  may  be  laid  off.  The  plant  will 
therefore  contain  either  three  boilers  of  1,903  sq.  ft.  each  =  5,709  sq. 
ft.,  or  four  boilers  of  1,268  sq.  ft.  each  =  5,172  sq.  ft.  It  may  be  found 
that  the  three  larger  boilers  including  setting,  valves,  piping,  etc., 
will  cost  little  if  any  more  than  the  four  smaller  boilers  with  their 
setting,  etc.,  and  it  may  also  be  considered  advisable  to  have  the 
three  larger  boilers,  with  their  greater  total  extent  of  heating  sur- 


face, to  provide  against  the  contingency  of  an  increased  amount  of 
steam  being  needed  by  the  engines. 

A  plant  of  three  boilers  is  a  favorite  arrangement  for  a  new  street 
railway  plant,  two  of  the  boilers  being  set  in  one  battery  and  the 
third  singly,  a  space  being  left  alongside  of  the  third  boiler  for  a 
fourth,  completing  two  batteries,  if  ever  it  should  be  needed. 

Now  let  us  assume  that  the  coal  to  be  used  is  a  rather  low  grade 
of  Illinois  coal,  of  a  heating  value  of  14,300  heat  units  per  lb.  com- 
bustible, and  that  it  may  be  expected  to  contain  occasionally  as  high 
as  18  per  cent  ash  and  12  per  cent  moisture.  The  heating  value  per 
lb.  of  coal  will  then  be  I4,300X. 70=10,010  heat  units.  This  divided 
hy  965.7  gives  10.36  lbs.  of  water  from  and  at  212°  as  the  possible 
evaporation  of  the  coal  if  it  were  completely  burned  and  all  the  heat 
utilized  by  the  boiler.  But  only  a  portion  can  be  utilized,  say  55 
per  cent,  if  the  boiler  is  provided  only  with  an  ordinary  setting,  or 
say  65  per  cent  if  it  is  set  with  a  fire-brick  oven,  especially  designed 
to  burn  the  volatile  gases,  or  if  it  is  provided  with  a  down-draft 
furnace  or  a  mechanical  stoker  suitable  for  that  grade  of  coal.  The 
dilTercncc  in  economy  between  an  efficiency  of  55  per  cent  and  one 
of  65  per  cent  is  not  10  per  cent,  as  some  may  suppose,  but  lo-=-.6s^ 
15.4  per  cent. 

We  now  make  the  following  calculation: 


Plain 
furnace. 


Special 
furnace. 


Heatini;  value  of  1  lb.  of  coal,  equivalent 
evapor.ltion  from  and  at  212° 

Efficiency  of  ln>iler  and  furnace 

Product,  lbs.  from  and  at  212° 

Deduct  15  per  cent  for  loss  due  to  driving ' 
tile  boiler  at  6  lbs.  per  sq.  ft.  of  healing 
surface  [H'T  hour,  or  double  its  tuoflt 
economical  rate 

Lbs.  water  evap^iratod  from  and  at  212°,  per ! 
lb.  coal 

Divide  these  figures  into  the  figure  already 
found  for  total  water  from  and  at  213° 
per  hour 

Quotient,  lbs.  of  coal  per  hour 


10J6 
.SS 


10  J6 
.65 


6.7M 


22,831     I 
4,714     I 


22,831 
3,9W 


The  difTerence,  725  lbs.,  is  15.4  per  cent  of  4,714  lbs.,  which  agrees 
with  the  economy  of  the  more  efficient  furnace,  as  above  stated,  and 
checks  the  computation. 

EXTENT  OF  GRATE  SURFACE  REQUIRED. 

To  calculate  the  extent  of  grate  surface  required  we  must  know 
how  many  pounds  of  coal  may  be  burned  per  sq.  ft.  of  grate  per 
hour.  This  will  depend  on  the  draft,  on  the  kind  of  grate  used,  and 
on  the  nature  of  the  coal  as  to  free-burning  quality  and  as  to  its 
clinkering  on  the  grates  and  choking  the  air  supply.  We  may  as- 
sume that  a  chimney  150  ft.  high  is  provided,  which  after  making 
allowances  for  bends  in  the  flues  from  the  boiler  to  the  chimney 
will  under  the  most  unfavorable  conditions  of  weather  give  a  draft 
of  at  least  0.5  in.  of  water  column  at  the  end  of  the  boiler.  The  coal 
is  free-burning,  and  will  burn  rapidly  if  supplied  with  enough  air 
through  the  grate  bars,  but  it  clinkers  badly.  With  ordinary  grates 
we  cannot  count  on  burning  it  at  a  faster  rate  than  25  lbs.  per  sq. 
ft.  of  grate  per  hour,  but  \nth  shaking  grates  well  handled  so  as  to 
keep  the  fire  clear  of  clinker  a  rate  of  35  lbs.  may  be  expected.  We 
now  calculate  the  grate  surface  required  as  follows: 


Coal  to  be  burned  per  hour,  lbs 

Plain  grates,  25  lbs.  per  hour,  sq.  ft 

Shaking  grates,  35  lbs.  per  hour,  sq-  ft.. 


With  shaking  grates  and  hard,  steady  firing,  we  may  expect  a 
loss  through  the  grates  of  unburned  coal  amounting  to  about  2  per 
cent  more  than  the  loss  through  the  plain  grates,  but  as  in  a  street 
railway  plant  this  hard  firing  will  last  only  about  two  hours  a  day 
we  need  make  no  change  in  our  calculation  on  this  account 

We  thus  have  four  dififerent  figures  for  the  extent  of  grate  surface 
required,  according  to  whether  we  use  ordinary  or  special  furnaces 
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and  ordinary  or  shaking  grates.  Dividing  the  heating  surface  al- 
ready found,  3,80s,  by  these  figures  we  have  for  the  ratio  of  heating 
to  grate  surface  the  following: 


Plain  furnace 

Special  furnace 

Plain 
grate 

Shaltinir 
grate 

Plain 
grate 

Shaking 
grate 

189 
30.1 

135 

28.2 

160 

23.8 

114 

Ratio  heatintr  to  grate  sur- 
face  

.13.3 

These  figures  for  the  ratio  of  heating  to  grate  surface  are  very 
much  smaller  than  those  provided  in  the  common  designs  of  mod- 
ern boilers,  especially  those  of  the  water-tube  type.  The  ratio  they 
give  usually  ranges  from  35  to  50.  The  reason  lor  this  difference  is 
that  the  data  upon  which  the  above  calculations  are  based  are  very 
different  from  those  upon  which  these  boilers  are  designed. 
We  have  assumed  a  maximum  rate  of  driving  of  6  lbs.  of 
water  evaporated  from  and  at  212°  per  sq.  ft.  of  heating  surface  per 
hour,  with  an  intentional  sacrifice  of  economy  in  order  to  save  first 
cost  of  installation.  We  have  also  assumed  a  low  grade  of  coal 
that  clinkers  on  the  grate,  and  in  the  case  of  the  plain  furnace  a 
low  efficiency.  In  the  design  of  the  ordinary  water  tube  boiler, 
especially  for  factory  purposes,  economy  of  coal  is  the  first  consid- 
eration. The  heating  surface  is  therefore  made  of  such  an  extent 
that  it  does  not  require  to  be  driven  at  a  rate  greater  than  3  lbs.  per 
sq.  ft.  per  hour  on  an  average,  with  a  maximum  of  4  or  4}^  lbs. 
The  boilers  are  by  most  builders  rated  in  h.  p.,  at  the  rate  of  3  lbs. 
evaporation  per  sq.  ft.  of  heating  surface  per  hour,  and  when  evap- 
oration tests  are  made  to  prove  guarantees  a  good  quality  of  coal  is 
usually  obtained  and  the  boilers  are  driven  at  not  above  4  lbs.  per 
sq.  ft.  of  heating  surface  per  hour. 

Another  reason  for  the  high  ratios  of  heating  to  grate  surface  in 
modern  water  tube  boilers  is  that  when  designed  with  a  view  to 
economy  of  first  cost  and  of  ground  space  occupied  they  are  made 
long,  narrow  and  high,  so  as  to  pile  a  great  amount  of  heating  sur- 
face on  a  small  ground  area.  A  narrow  boiler  means  a  narrow  grate 
surface,  and  as  it  is  not  easy  for  a  fireman  to  handle  with  good  re- 
sults a  grate  over  7  ft.  long,  it  means  limited  extent  of  grate  surface. 
This  is  all  right  for  good  semi-bituminous  coal  or  for  Pittsburg  or 
Hocking  Valley  bituminous,  which  are  both  free  burning  and  low 
in  ash.  With  these  coals  and  strong  draft,  and  a  ratio  of  heating  to 
grate  surface  of  45  or  even  50  to  i  it  is  possible  to  drive  the  boiler 
to  double  its  economical  rate.  For  poor  coals,  however,  whether 
anthracite  or  bituminous,  such  a  ratio  gives  entirely  too  small  a 
grate  for  rapid  driving. 

About  three  years  ago  in  a  series  of  tests  made  by  the  writer  on  a 
water  tube  boiler,  with  a  very  poor  quality  of  Illinois  coal,  with  an 
ordinary  furnace  and  plain  grate  bars,  and  with  a  good  draft,  he 
found  that  only  about  85  per  cent  of  the  capacity  of  the  boiler  could 
be  developed  even  with  the  expert  firing.  The  chief  troubles  were 
the  clinkering  of  the  grates  and  the  excessive  amount  of  moisture  in 
the  coal,  which  retarded  the  combustion.  With  the  same  boiler 
provided  with  a  fire-brick  arch  setting,  with  shaking  grates,  and 
with  Hocking  Valley  lump  coal  the  boiler  was  driven  to  over  170 
per  cent  of  its  rating,  or  over  5.1  lbs.  of  water  evaporated  from  and 
at  212°  per  sq.  ft.  of  heating  surface  per  hour.  Had  it  been  possible 
to  double  the  extent  of  grate  surface  when  using  the  poor  grade  of 
coal  it  is  quite  likely  that  the  capacity  obtained  could  have  been 
doubled. 

Having  made  the  calculation,  as  above  shown,  for  the  extent  of 
grate  surface  required  under  the  four  assumed  conditions,  we  must 
next  consider  which  one  of  the  four  results  should  be  adopted  in  the 
design.  Unless  coal  is  very  cheap  it  will  pay  to  go  to  any  reasona- 
ble expense  to  provide  the  special  furnace,  either  a  fire-brick  oven 
built  in  front  of  the  boiler  with  arrangements  for  burning  the 
smoky  gases,  or  a  down-draft  furnace,  or  a  mechanical  stoker. 
With  any  of  these  devices  a  saving  of  15  per  cent  in  fuel  should  be 
expected  when  the  coal  is  a  highly  volatile  bituminous.  Shaking 
grates  are  also  desirable  in  a  street  railway  plant  using  poor  fuel, 
since  they  enable  the  grate  to  be  kept  free  from  clinker,  and  di- 
minish greatly  the  grate  surface  and  therefore  the  ground  area  re- 
quired. 


SI'KCUnCATlONS    I'OK   HIDS. 

Having  fixed  upon  the  extent  of  grate  surface  that  is  necssary  to 
burn  the  coal  under  the  most  unfavorable  conditions  of  weather, 
moisture,  etc.,  for  the  heaviest  load,  adding,  of  course,  the  grate 
surface  for  the  extra  or  reserve  boiler,  this  should  be  entered  in  the 
specifications  for  bidders  for  boilers,  and  no  bid  should  be  consid- 
ered wliich  did  not  give  the  full  extent  called  for.  Many  expensive 
mistakes  have  been  made  by  purchasers  of  boilers  who  have  ac- 
cepted the  guarantees  ot  economy  and  capacity  offered  by  builders, 
without  reference  to  the  extent  of  grate  surface.  After  erection  the 
boilers  may  be  proved  to  have  fulfilled  the  guarantees,  on  an  expert 
test,  with  good  coal,  but  afterwards  they  fail  to  develop  the  addi- 
tional capacity  required  of  them  in  emergencies,  or  even  their  rated 
capacity,  when  the  coal  is  poorer  than  that  used  in  the  test.  The 
remedy  then  usually  is  the  costly  one  of  obtaining  additional  boil- 
ers, and  sometimes  of  building  a  new  boiler  house.  The  purchaser 
is  fortunate  if  he  can  by  a  change  in  the  style  of  furnace,  or  of 
grates,  or  by  building  a  taller  chimney,  or  by  introducing  forced 
draft,  so  increase  the  capacity  of  the  boilers  as  to  avoid  the  neces- 
sity of  buying  additional  ones. 

The  extent  of  heating  surface  found  by  the  calculation  should  also 
be  entered  in  the  specifications  as  the  minimum  to  be  bidden  upon. 
Some  bidders  may  not  be  able  to  furnish  together  with  the  specified 
extent  of  grate  surface  as  small  an  extent  of  heating  surface  as  that 
called  for,  since  their  designs  are  not  adapted  for  such  small  ratios 
of  heating  to  grate  surface  as  those  given  above,  but  there  is  no  ob- 
jection to  their  furnishing  as  much  more  as  they  choose,  and  among 
bidders  offering  the  same  grate  surface  those  offering  the  greater 
extent  of  heating  surface  should  have  the  preference,  other  condi- 
tions being  equal.  Capacity  for  emergencies  being  obtained  by  ex- 
tent of  grate  surface,  economy  of  coal  will  be  obtained  by  extent  of 
heating  surface  above  that  needed  to  give  an  evaporation  at  the  rate 
of  6  lbs.  per  sq.  ft.  of  heating  surface  per  hour. 

BIDDKKS'    GUARANTEES. 

Guarantees  of  economy  and  capacity  may  be  inserted  in  specifica- 
tions, but  they  should  be  considered  secondary  as  compared  with 
dimensions  of  grate  and  heating  surface,  and  no  attention  should  be 
paid  to  guarantees  of  unusual  economy  offered  by  any  bidder  who 
does  not  give  any  more  heating  surface  than  other  bidders,  unless 
that  guarantee  is  based  upon  the  offer  of  a  special  furnace  or  stoker, 
which  may  reasonably  be  expected  to  give  better  economy  than  a 
plain  furnace  when  soft  coal  is  used. 

TYPE  OF  BOILER. 

The  calculations  made  as  above  described  are  applicable  to  any 
type  of  boiler.  The  selection  of  a  type  depends  on  other  considera- 
tions than  capacity  or  economy,  for  these  depend  upon  proportions 
and  not  on  type.  These  considerations  are  safety,  durability,  con- 
venience or  facility  for  cleaning  and  making  repairs,  ground  space 
occupied,  ability  to  furnish  dry  steam  when  overdriven,  and  last  of 
all,  cost.  The  writer's  preference  among  the  great  variety  of  types 
now  in  the  market,  is  the  common  form  of  water  tube  boiler,  with 
horizontal  steam  and  water  drum  and  straight  inclined  tubes.  The 
excellence  of  this  form  of  boiler  has  now  been  proved  by  30  years 
of  experience  in  this  and  other  countries,  under  all  conditions  of 
fuel,  water  and  service.  The  foundation  patents  on  this  type  having 
e-xpired,  and  competition  among  builders  being  brisk,  the  old  ob- 
jection of  high  cost  no  longer  holds. 

ARRANGEMENT  OF   BOILERS. 

The  accompanying  cuts  show  a  good  arrangement  of  water  tube 
boilers,  recently  planned  by  the  Babcock  &  Wilcox  Company. 
Two  boilers  are  set  in  a  battery,  with  a  division  wall  between  them, 
so  that  either  boiler  can  be  run  independent  of  the  other.  The  com- 
plete plant  may  contain  two  or  more  such  batteries,  with  a  space  of 
314  or  4  ft.  between  each  battery  and  an  equal  space  between  the 
end  wall  of  the  boiler  house  and  the  first  battery,  to  give  ample 
room  for  blowing  off  the  dust  from  the  tubes,  which  is  done  by  a 
steam  nozzle  inserted  in  the  cleaning  doors  in  the  side  walls.  Each 
boiler  contains  126  4-in.  tubes  18  ft.  long,  set  in  14  staggered  verti- 
cal rows,  nine  tubes  high,  each  vertical  row  being  expanded  into  a 
header  or  manifold  at  each  end.  There  are  two  horizontal  steam 
and  water  drums  in  each  boiler,  3  ft.  diameter  ani  18  ft.  long.  The 
total  heating  surface  of  each  boiler  is  about  2,700  feet,  equivalent  to 
235  boiler  h.  p.,  at  iiyi  sq.  ft.  per  h.  p.  The  furnace  is  built  in  a 
fire-brick  oven  extending  in  front  of  the  boiler,  giving  a  large  space 
for  combustion  of  the  gases  of  the  fuel  before  they  are  allowed  to 
touch  the  heating  surface  of  the  boiler.     Provision   is   made   for 
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forced  drad  by  a  large  lliic  built  in  I  In-  bridge  wall  with  openings 
leading  into  (he  ashpit  under  each  boiler.  I'art  of  the  air  may  be 
admitted  at  the  bridge  wall,  throiiKb  tlie  narrow  vertical  passage 
shown  in  the  drawing.  Coal  is  stored  in  bins  located  in  the  upper 
part  of  the  boiler  house,  and  is  led  down  to  the  space  in  front  of  the 
furnace  by  vertical  pipes.     The  position  of  the  coal  pipes  and  also 


SECTION  OF  STATION. 

of  the  coal  conveyor  for  lifting  the  coal  into  the  overhead  bins  is 
shown  in  one  of  the  drawings.  A  large  horizontal  flue  leading  to 
the  chimney  is  located  immediately  in  the  rear  of  the  water  and 
steam  drums,  into  which  each  boiler  discharges  its  flius  gases.  The 
space  underneath  this  flue  gives  access  to  the  rear  end  of  the  boilers 
and  to  their  mud  drums.  The  whole  arrangement  is  an  excellent 
one  for  a  street  railway  plant.  Ample  room  for  coal  storage  is 
available  above  the  oven  furnace,  so  that  the  floor  space  usually  re- 
quired for  storing  coal  is  saved.  The  oven  insures  greater  economy 
of  fuel  when  soft  coal  is  used  than  the  ordinary  furnace  built  under 
the  tubes,  and  the  arrangement  for  forced  draft  gives  provision  for 
driving  the  boilers  far  beyond  their  rated  power  in  case  of  emergen- 
cies. SufiTicient  space  is  left  in  front  of  the  boiler  for  the  easy  re- 
moval and  replacement  of  a  tube,  and  for  removing  the  scale  from 
the  tubes  by  means  of  scrapers  or  other  scaling  appliances. 

The  writer  would  suggest  one  modification  of  this  plan  for  use 
with  very  poor  qualities  of  coal,  high  in  ash  and  sulphur.  It  is  that 
the  space  of  3  ft.  6  in.  between  adjoining  pairs  of  furnaces,  which  is 
not  needed  for  access  to  the  cleaning  doors,  since  the  space  between 
the  boilers  may  be  reached  from  the  rear  passage  under  the  flue,  be 
utilized  for  increasing  the  width  of  the  furnaces.  By  this  means 
each  furnace  may  be  increased  in  width  from  8  ft.  6  in.  to  10  ft.  8  in., 
leaving  a  24-in.  wall  between  each  two  adjoining  furnaces.  The 
grate  surface  may  thus  be  increased  25  per  cent,  giving  the  furnace 
this  much  increased  coal  burning  capacity,  if  the  air  supply  be  suffi- 
ciently increased  to  burn  this  additional  quantity  of  coal.  Since  the 
capacity  of  a  boiler  using  poor  coal  depends  on  the  extent  of  grate 
surface,  rather  than  upon  the  extent  of  heating  surface, 
it  is  possible  by  this  increase  of  the  grate  surface  to  increase 
the  boiler  capacity  25  per  cent,  and  to  make  four  boilers  do  the 


work  of  five  set  with  the  ordinary  area  of  grate,  thereby  making  a 
most  important  saving  in  the  cost  of  boilers  for  a  given  plant. 
Such  an  increase  of  grate  surface  is,  however,  not  recommended  if 
good  free  burning  coal,  low  in  ash,  is  to  be  used,  for  in  that  case 
enough  coal  may  be  burned  in  the  regular  sizes  of  grate  to  develop 
much  more  than  the  rated  capacity  of  the  boilers,  and  too  great  an 
area  of  grate  surface  is  apt  to  lead  to  boilers  being  driven  far  be- 
yond their  economical  rate,  thus  causing  a  great  waste  of  fuel. 
■•-'-•■ 

CHANGES  IN    DALLAS,  TEX. 


Mr.  G.  Van  Ginklc,  of  Des  Moines,  la.,  for  himself  and  Messrs. 
T.  M.  Earl  and  P.  U.  Bousquct,  of  the  same  place,  has  purchased 
the  Dallas  (Tex.;  Consolidated  Electric  Street  Ry.  property  (or 
$900,000.  The  receipts  of  this  road  at  this  season  of  the  year  arc 
reported  as  $.150  per  day,  which  will,  it  is  expected,  be  increased  at 
least  $100  per  day  by  reason  of  improvements  which  arc  soon  to 
be  made  in  the  system.  One  of  the  lines,  six  miles  long,  which  has 
been  operated  by  animal  traction,  is  to  be  equipped  for  the  overhead 
electric  system. 

Dallas  is  now  enjoying  a  rapid  growth,  and  there  is  every  reason 
to  believe  that  the  street  railway  company  will  receive  its  share  of 
the  prosperity.  It  is  stated  that  there  are  now  500  residences  and 
numerous  business  blocks  in  course  of  construction,  and  the  predic- 
tions are  that  Dallas,  now  claiming  65,000,  will  have  a  population  of 
100,000  in  five  years  from  now. 


The  formal  opening  of  the  new  electric  line  between  Carlisle,  Pa., 

and  Wilmington  took  place  on  March  20lh.    Special  cars  filled  with 
guests  left  Wilmington  at  9:30  and  made  the  round  trip. 


The  Suburban  Electric  Railway  Co.  has  been  temporarily  en- 
joined from  laying  double  tracks  on  the  turnpike  near  Belleville, 
Wis.  The  petition  was  brought  by  abutting  property  owners,  who 
object  to  a  second  track,  claiming  that  one  is  amply  sufficient  for 
the  traffic. 
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The  Relations  of  Municipalities  and  Their  Street  Railways. 


Benefits  of  a  Street  Railway — Why  it  should  not  be  Persecuted-  The  Liability  for  Paving  from  the  Company's 

Point  of  Vie^v. 


BY  JOHN   \V.  lUni.E,  PRESIDENT  OF  THE  UTICA  BELT  LINE  STREET  RAILROAD  CO.,  I'TICA,  N.  Y. 


In  all  controversies  there  arc  two  sides  of  the  question.  A  per- 
sistent and  reiterated  presentation  of  one  side,  especially  when  this 
is  in  the  nature  of  an  arraignment  of  the  other,  with  silence  on  the 
part  of  the  other,  is  usually  construed  to  mean  that  the  other  has 
nothing  it  can  say  in  its  own  justification.  This  is  not  true  in  the 
present  taxpayer-railroad  controversy,  and  this  is  to  present  the 
question  from  the  railroad  point.  I  assume  that  a  street  railroad 
company  is  entitled  to  a  point  of  view. 

Throughout  the  press  of  the  state  of  New  York  in  those  localities 
where  a  good  railroad  service  is  already  in  existence,  the  state- 
ment is  being  printed  under  conspicuous  head  lines,  and  the  asser- 
tion is  made,  editorially,  that  the  railroads  are  moving  heaven  and 
earth  to  shift  their  burdens  on  the  taxpayers.  In  those  localities 
which  do  not  possess  a  good  railroad  service,  and  which  are  desirous 
of  obtaining  one,  local  bills  are  being  introduced  at  Albany  to  re- 
lieve the  railway  from  this  same  taxation,  this  being  necessary  in 
order  to  induce  a  company  to  invest  its  capital  in  a  plant. 

The  fact  that  a  railroad  is  built,  and  cannot  be  picked  up  and 
carried  out  of  the  city,  if  unjustly  treated  and  taxed,  renders  it  a 
peculiarly  safe  object  of  attack.  The  people  know  that  even  while 
they  are  endeavoring  to  slaughter  the  corporation,  they  will  miss 
none  of  the  conveniences  and  benefits  of  its  service.  A  railroad 
cannot  afford  to  retaliate  by  lowering  the  excellence  of  its  accom- 
modations. There  is  everything  to  gain  and  nothing  to  lose.  The 
position  taken  by  a  portion  of  the  public  is  not  the  loftiest  one  in 
the  world,  but  it  is  exceedingly  human. 

The  present  agitation  is  over  the  liability  of  the  street  railroads 
for  the  cost  of  paving  between  its  tracks  and  for  2  ft.  outside. 
If  this  liability  exists  it  is  fixed  by  law.  No  law  is  infallible 
or  immutable.  It  is  entirely  possible  that  two  radically 
ditTcrent  opinions  as  to  the  justice  of  a  statute,  as  well  as  to 
its  interpretation,  can  exist  and  each  be  a  perfectly  honest  one. 
The  street  railroads  of  this  state,  more  especially  those  of  cities  be- 
low the  first  class,  deny  emphatically  the  "righteousness  and  jus- 
tice" of  the  present  law,  as  recently  interpreted.  They  claim  they 
should  not  be  asked  to  pay  for  a  pavement  which  is  no  benefit  to 
them,  which  may  be  used  by  every  vehicle  in  the  city  except  the 
street  cars,  and  which,  if  the  railway  plant  could  be  swept  from  the 
streets  of  the  city,  the  taxpayers  would  be  obliged  to  pay  for,  and 
would  simply  be  deprived  of  a  convenience  that  no  city  can  exist 
without. 

Pavements  are  built  only  at  the  request  of  abutting  property 
owners.  They  secure  the  pavement  and  pay  for  it  for  their  indi- 
vidual convenience  and  benefit,  and  this  proposition  is  so  well  rec- 
ognized that  the  law  compels  them  to  pay  two-thirds  of  the  cost 
of  the  pavement  and  the  city  one-third,  on  the  ground  that  the  abut- 
ting property  owner  is  the  persons  chiefly  benefited.  Does  any  one 
pretend  that  the  pavement  benefits  the  railroad  companies?  They 
use  not  one  square  foot  of  pavement.  The  street  car  is  the  only 
vehicle  in  the  street  which  furnishes  and  keeps  in  repair  at  its  own 
expense  that  portion  of  the  street  upon  which  its  wheels  revolve. 
It  is  the  only  vehicle  which  neither  uses,  wears  out,  nor  litters  the 
pavement.  It  is  the  only  one  which  will  furnish  the  public  any  kind 
of  transportation  for  5  cents.  Every  other  common  carrier  fur- 
nishes his  carriage  or  wagon  and  the  taxpayers  furnish  the  pave- 
ment for  him  to  use,  yet  not  another  carrier  will  furnish  transporta- 
tion to  those  taxpayers  for  less  than  from  five  to  twenty  times  the 
street  car  fare. 

When  a  new  pavement  is  to  be  laid  a  track,  which  is  perfectly 
satisfactory  to  the  company,  and  which  has  cost  thousands  of  dol- 
lars to  build,  must  be  torn  up,  a  new  and  expensive  construction 
put  in,  entirely  unnecessary  except  for  the  pavement,  and  when  it 
is  finally  laid,  it  becomes  a  constant  source  of  inconvenience  and 
expense,  whenever  work  is  necessary  upon  the  tracks.  And  the 
railroad  company  is  expected  to,  and  does,  bear  this  increased  ex- 
pense for  an  improvement  which  is  made  for  the  benefit  of  every 
one  in  the  city  except  itself, 


Now  it  is  proposed  to  compel  the  railroad  companies  to  pay  for 
about  one-third  of  these  pavements,  which  are  a  postive  detriment 
to  them,  but  have  been  laid  at  the  solicitation  of  the  property  own- 
ers for  the  benefit  of  themselves  and  their  property;  and  the  attempt 
of  the  railroads  to  avoid  this  imposition  is  called  "an  astonishing 
scheme  to  further  deliver  the  people  into  the  hands  of  the  railroad 
corporations." 

The  present  law  has  been  upon  the  statute  books  for  15  years. 
This  fact  is  conmiented  on  in  most  of  the  attacks  upon  the  railroads 
and  the  assertion  is  made  that  they  obtained  their  franchises  and 
were  built  under  the  present  law,  and  having  accepted  these  fran- 
chises and  been  built  under  this  law,  they  arc  not  justified  in  now 
asking  its  repeal  or  amendment.  They  are  also  accused  of  having 
evaded  their  "just"  taxes  all  these  years. 

A  discriminating  selection  of  facts,  is  it  not?  But  omits  the  im- 
portant point  that  for  more  than  14  years  of  that  time  the  decisions 
of  the  courts  of  this  state,  under  this  same  law,  exempted  the  rail- 
roads from  liability  for  the  cost  of  new  pavements.  It  was  under 
these  decisiohs  that  more  than  two-thirds  of  the  street  railroads  of 
the  state  were  built,  including  the  entire  Belt  Line  system,  and  they 
can  hardly  be  considered  reprehensible  in  declining  to  pay  taxes  for 
which  the  courts  had  decided  they  were  not  liable.  But  these  de- 
cisions, favorable  to  the  railroads,  were  not  acceptable  to  the  tax- 
payers, and  every  effort  wa'i  made  to  reverse  this  interpretation  of 
the  law.  These  efforts  were  considered  entirely  justifiable  and 
nothing  was  heard  of  the  "righteous  and  legal  liability"  of  the  tax- 
payers as  fi.xed  by  those  decisions.  But  when,  after  14  years  a 
decision  against  the  railroads  was  finally  obtained,  and  they  in  their 
turn  sought  relief  from  this  decision,  the  press  of  the  state  comes 
down  with  an  avalanche  of  vituperation  upon  the  street  railroad 
companies  and  declares  their  action  an  outrage  on  the  taxpayers. 

That  this  last  interpretation  of  the  law  was  by  the  court  of  ap- 
peals does  not  by  any  means  establish  the  justice  of  the  law  itself. 
It  simply  establishes  its  meaning.  It  does,  however,  force  the  rail- 
road companies  to  seek  relief  through  legislation,  instead  of  litiga- 
tion. There  is  a  prescribed  routine  for  this,  and  it  involves  the  pre- 
sentation of  the  desired  bill  to  the  Legislature  by  some  member  of 
that  body.  But  the  members  of  the  Legislature  are  being  frantic- 
ally warned  that  they  are  sent  to  Albany  by  the  people,  they  are 
paid  by  the  people,  and  are  there  to  protect  the  people's  rights. 
But  the  only  people  who  have  rights  to  be  protected,  who  are  enti- 
tled to  frame  the  laws  affecting  street  railroads  are  those  who  have 
not  one  dollar  of  interest  in  street  railroad  properties,  and  to  whom 
their  financial  success  or  ruin  is  a  matter  of  no  concern.  These  are 
the  people,  and  the  protection  of  their  rights  means  war  upon  the 
street  railway  corporations. 

But  what  of  the  component  parts  of  a  corporation?  Since  when 
have  men  become  outcasts  from  the  people  of  their  state,  because 
they  have  united  their  capital  and  efforts  for  the  prosecution  of  a 
business  that  one  or  two  could  not  possibly  conduct?  And  yet  that 
is  all  there  is  to  a  corporation.  Does  a  man  who  invests  his  money 
in  a  street  railway  property  rather  than  a  manufacturing  business, 
therefore  forfeit  his  right  as  a  citizen  to  legislative  representation 
and  protection,  and  become  a  proscribed  enemy  of  mankind,  de- 
nied all  right  of  relief  or  protest?    It  would  seem  so. 

The  representatives  at  Albany  are  paid  by  taxes,  and  of  those 
taxes  the  street  railroads  pay  their  full  and  legal  share  in  their  re- 
spective districts.  They  are  entitled  to  the  same  representation, 
protection  in  their  business  interests,  and  against  oppressive  legis- 
lation and  courtesies  from  their  representatives  as  any  other  tax- 
payer in  the  community.  This  is  their  right.  How  is  it  granted? 
It  is  almost  worth  the  political  life  and  reputation  of  any  member 
of  the  Legislature  if  he  dares  to  introduce  a  bill  which  remotely  or 
directly  is  intended  for  the  benefit  of  a  surface  railroad.  He  is  at 
once  branded  as  a  scoundrel  and  corruptionist,  and  the  tool  of  the 
railroad  companies.  It  is  strange  that  the  promoter  of  any  scheme 
to  fasten  a  burden  upon  a  railroad  for  the  benefit  of  some  one  else 
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is  never  a  tool.  lie  may  Ije  a  striker,  Out  not  a  tool.  If  the  recent 
decision  of  tlie  court  had  been  like  those  preceding  it,  in  favor  of 
railroads,  how  tnany  bills  would  have  been  introduced  at  Albany 
this  winter  nullifying  this  law,  and  placing  the  burden  on  the  rail- 
way corporations?  But  these  would  have  been  bills  for  the  "relief 
of  the  people,"  not  a  "taxpayer's  Kr^li"  Verily,  it  makes  much 
difTercnce  whose  ox  is  gored. 

In  fixing  the  duties  and  liabilities  of  street  lailroads  very  little 
argmnent  is  used.  It  is  largely  a  matter  of  assertion.  It  is  allowed 
to  exist,  therefore  it  should  be  compelled  to  pay  for  the  privilege 
of  existence.  If  one  asks  why,  he  is  given  invariably  the  following 
reasons:  The  railroads  occupy  tlic  streets;  they  have  possession  of 
the  streets;  they  injure  the  pavements;  they  have  been  donated  a 
valuable  franchise.  Let  us  see.  The  company  occupies  the  streets. 
Yes,  as  regards  its  cars,  precisely  as  all  other  vehicles  occupy  them, 
except  that  in  proportion  to  the  number  of  persons  carried,  it  oc- 
cupies a  much  smaller  portion  of  the  street  than  do  other  vehicles. 
It  the  passengers  carried  by  street  cars  were  transported  in  any 
other  known  conveyance  the  streets  would  be  considerably  more 
occupied  than  at  present,  and  very  much  more  to  the  detriment  of 
the  pavement.  Its  tracks  certainly  occupy  a  portion  of  the  street 
surface,  and  arc  something  of  an  inconvenience,  but  they  arc  an 
absolute  necessity,  if  cars  arc  to  be  run  or  anything  like  rapid  transit 
given.  Docs  any  one  pretend  that  the  inconvenience  of  the  track 
overbalances  the  convenience  of  the  cars?     That  a  city  would  be 


better  off  to  remove  from  within  its  limits  both  tracks  and  cars? 


I 


think  not.  But  if  people  are  not  to  be  compelled  to  walk  or  pay 
carriage  hire,  but  are  entitled  to  cheap  transportation,  some  por- 
tion of  the  surface  of  the  earth  must  be  occupied  to  accomplish  it. 
This  is  made  necessary  by  the  laws  of  gravitation,  for  which  the 
railroad  companies  are  not  yet  held  responsible. 

"They  take  possession  of  the  streets,"  but  when  a  person  riding 
or  walking  disputes  that  question  and  collides  with  the  car,  he 
brings  suit  for  damages.  Nothing  is  now  heard  of  the  railroad 
having  possession  or  exclusive  use  of  that  portion  of  the  street. 
Judge  and  jury  inform  the  company  that  if  it  was  a  possible  thing 
for  their  motorman  to  stop  his  car,  and  give  that  person  safe  pass- 
age across  the  tracks  in  front  of  it,  he  was  bound  to  do  so.  If  he 
failed  the  company  is  liable  for  damages.  If  the  company  is  exon- 
erated it  must  not  be  because  of  any  paramount  right  of  the  car  in 
the  street,  but  on  precisely  the  same  grounds  that  would  relieve  a 
truck  driver  from  liability  under  the  same  conditions.  Wiiere,  then, 
is  the  possession  of  the  street? 

"They  injure  the  pavements."  Not  when  the  pavement  is  prop- 
erly constructed.  But  when,  under  poor  construction,  defects  ap- 
pear in  a  pavement,  it  is  a  question  of  repairs,  and  no  railroad  com- 
pany ever  fought  the  law  that  placed  upon  them  the  liability  for  re- 
pairs on  the  portion  of  the  street  in  question. 

"The  city  has  donated  a  valuable  franchise."  Has  it  donated  it? 
When  you  part  with  one  commodity  and  receive  another  in  return, 
does  cither  party  to  the  transaction  talk  of  donation?  I  maintain 
that  the  relations  of  municipalities  and  their  street  railways  are  en- 
tirely reciprocal;  that  when  a  city  grants  a  franchise  to  a  railroad 
company,  that  company,  in  the  building  its  road,  confers  as  great 
a  benefit  upon  the  city  as  the  municipality  has  conferred  upon  the 
company  in  granting  the  railroad  the  privilege  of  existence  and  al- 
lowing its  owners  to  invest  their  money  and  take  the  risks  of  the 
enterprise.  The  value  of  a  franchise  to  a  company  is  measured  by 
its  value  to  the  public.  These  values  correspond  exactly.  A  street 
railway  franchise  is  not  worth  a  dollar  unless  the  public  patronizes 
the  cars.  The  cars  are  patronized  only  by  those  to  whom  the  ac- 
commodation is  worth  a  nickel.  No  one  ever  rides  under  compul- 
sion or  for  the  benefit  of  the  railroad,  but  solely  for  their  own  con- 
venience, and  when  they  decide  that  convenience  is  not  worth  their 
nickel  they  keep  the  nickel  and  walk.  Every  dollar  in  the  com- 
pany's cofifers  means  a  dollar's  worth  of  accommodation  to  the  peo- 
ple, and  the  value  of  that  accommodation  was  passed  upon  by  them 
before  they  entered  a  car.  It  is  no  answer  to  this  to  say  that  many 
ride  from  necessity,  because  the  exigencies  of  their  business  de- 
mand it  and  pay  the  fare  under  protest.  There  are  people  who  pay 
under  protest  for  the  food  they  eat  and  the  clothes  they  wear;  but 
when  the  food  has  been  furnished  them  at  the  lowest  market  price, 
and  the  clothing  for  less  than  any  other  merchant  of  the  city  sells 
it,  the  protest  carries  little  weight.  If  people  ride  from  necessity, 
then  the  railroad  becomes  a  necessity  to  the  city,  which  is  precisely 
what  the  railroad  companies  claim. 


Hut  those  who  arc  broad  minded  enough  to  admit  the  benefits 
of  street  railroads  and  their  necessity  to  the  existence  of  a  city 
sometimes  add  that  it  is  nevertheless  an  opportunity  given  the  rail- 
roads to  conduct  a  business  and  eventually  reap  profits,  and  that 
therefore  they  are  indebted  to  the  municipality  for  the  chance  and 
should  be  willing  to  pay  for  the  favor. 

If  any  other  business  enterprise  proposes  to  establish  itself  in  a 
new  location  subscriptions  arc  circulated,  money  is  donated,  gifts 
of  sites  are  made,  and  chambers  of  commerce  fall  over  themselves 
in  order  to  secure  the  plant  in  their  city.  Is  there  any  one  manu- 
facturing business  that  contributes  m<ire  to  the  prosperity  of  a  city 
of  fifty  thousand  population  than  does  its  railway  plant?  It  would 
be  a  very  extensive  and  well  established  business  if  it  did.  Is  there 
any  one  manufacturing  business  that  the  city  of  Ulica,  for  instance, 
could  not  dispense  with  for  the  next  fifty  years  more  easily  than 
with  its  street  railroads?  If  a  modern  Solomon  forced  a  city  to  de- 
cide on  the  value  of  its  respective  business  enterprises,  by  depriv- 
ing it  entirely  of  the  less  valuable,  would  the  street  railway  be 
thrown  out  first?  If  a  street  railway  were  unattainable  except  by 
effort  on  the  part  of  a  city,  would  any  municipality  m  the  state 
leave  a  stone  unturned  to  secure  one?  Yet  all  other  business  enter- 
prises should  be  paid  to  come,  but  a  street  railroad  should  pay  for 
the  privilege  of  coming. 

But  it  is  said,  in  the  case  of  Utica,  that  the  Belt  Line  has  a  prac- 
tical monopoly  as  a  carrier.  It  is  not  likely  to  attract  much  compe- 
tition with  fares  at  4  cents.  The  difTcrent  lines  of  the  city  are  under 
its  control,  but  when  the  franchises  for  those  lines  were  applied  tor 
did  any  other  company  signify  a  willingness  to  build  them,  or  to 
bid  on  those  valuable  franchises?  Did  no  one  but  the  Belt  Line 
company  have  sufticient  foresight  to  sec  the  need  of  a  good  and  ex- 
tended railway  service,  and  should  not  its  great  future  value  have 
awakened  competition?  It  is  not  so  many  years  since  the  Bell  Line 
railroad  was  in  the  hands  of  a  receiver  and  on  the  market.  Did  the 
municipality  or  any  of  the  taxpayers,  who  are  now  the  "people," 
show  any  anxiety  to  obtain  possession  of  this  most  valuable  prop- 
erty, this  Klondike  on  wheels?  The  opportunity  was  theirs,  but 
they  respectfully  declined  to  take  any  chances.  The  men  who  had 
business  interests  already  at  stake  were  forced  to  take  up  their  own 
burden,  invest  their  own  money,  take  their  own  risks,  and  accept 
as  their  daily  portion  more  contumely,  fault  finding  and  annoyance 
than  falls  to  the  lot  of  any  other  citizen  in  the  municipality,  and 
when  they  have  finally  placed  their  property  on  a  reasonably  secure 
basis,  they  are  told  that  for  this  .Treat  and  valuable  holding,  for 
which  they  are  indebted  to  the  city  if  Utira,  they  shall  submit  to  a 
burden  which  would  be  placed  upon  no  other  business  enterprise 
within  its  limits.  If  this  is  done  on  the  ground  that  they  are  better 
able  to  bear  it  than  are  some  property  owners,  which  proposition  is 
sometimes  gravely  advanced,  then  every  wealthy  citizen  owning 
horses  and  driving  them  and  large  business  concerns,  whose  teams 
are  constantly  seen  on  the  streets,  should  be  asked  to  contribute  to 
the  paving  assessment  of  their  poorer  neighbor,  whose  pavement 
they  are  using,  and  who  does  not  himself  drive  over  it  once  a  year. 
The  Belt  Line  company  does  not  claim  to  be  a  charitable  institu- 
tion, notwithstanding  the  good-natured  sarcasm  frequently  leveled 
at  it  on  this  point.  It  has,  however,  just  as  much  of  this  character 
as  any  other  business  enterprise  in  the  city.  They  are  all  conducted 
on  precisely  the  same  basis.  Merchants  and  manufacturers,  profes- 
sional men  and  wage  earners,  all  prosecute  their  daily  labors  with 
a  direct  view  to  their  individual  benefit,  and  none  of  these  gentle- 
men has  a  right  to  ask  anything  more  or  different  of  the  railroad 
company. 

The  attitude  of  the  press  toward  the  street  railways  is  perhaps 
excusable  (if  sometimes  a  little  aggra\-ating).  It  is  a  question  of 
existence  with  them.  As  the  railroads  object  to  a  law  which  means 
bankruptcy  to  them,  so  a  newspaper  should  not  be  expected  to 
adopt  a  policy  which  means  bankruptcy  for  it,  and  the  newspaper 
which  boldly  and  openly  championed  the  cause  of  the  railroads 
would  be  doomed  from  the  initial  letter  of  its  first  editorial.  The 
general  trend  of  public  opinion  must  be  catered  to.  That  the  trend 
is  not  any  too  friendly  to  the  railroads  is  shown  by  the  demands 
made  upon  them  when  the  enforcing  of  these  demands  means  se- 
rious financial  difficulty  for  most  and  bankruptcy  for  many. 

It  is  shown  in  the  fact  that  it  is  possible  for  a  man  to  enter  a 
street  car,  evade  payment  of  his  fare,  lie  to  the  conductor  and  boast 
of  it  aftenvard  as  a  smart  accomplishment.  If  the  same  man  enters 
a  store,  slips  an  article  in  his  pocket  from  the  counter,  and  walks 
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off  with  it,  he  is  a  thief  and  a  shoplifter.  Yet  there  is  no  question 
but  that  the  railroad  is  entitled  to  its  nickel  as  justly  as  a  merchant 
to  his  wares.  This,  fortunately  for  the  railroads,  is  not  a  very  com- 
mon thing.  The  great  majority  of  our  patrons  would  no  .sooner 
attempt  to  beat  their  ride  on  a  car  than  they  would  filch  five  cents 
from  the  pocket  of  a  fellow  passenger.  But  the  fact  that  these 
things  are  done  shows  how  confidently  the  beat  and  impostor  relies 
upon  the  state  of  public  sentiment. 

It  is  this  sentiment  which  is  entirely  responsible  for  the  condi- 
tions out  of  which  grows  the  present  controversy.  There  is  no  law 
of  right  or  justice  which  imposes  upon  a  railway  company  or  any 
other  corporation  the  burden  of  paying  for  a  thing  which  it  does 
not  use,  docs  not  want,  which  is  no  benefit  to  it,  but  a  positive  det- 
riment: for  the  necessity  of  which  it  is  in  no  way  responsible,  and 
which  is  built  for  the  benefit  of  everybody  in  the  city  except  the 
railway  company. 


NEW  CHARLESTON   (S.   C. .  COMPANY. 


Mar.  I,  1899.  the  street  railway  and  lighting  interests  of  Charles- 
ton, S.  C,  were  consolidated,  and  Charleston  is  now  one  of  the  few 
cities  in  the  country  where  these  public  ulilities  are  operated  by  one 
company.  Four  companies,  the  Charleston  City  Railway  Co.,  the 
Charleston  &  Seashore  Railway  Co..  the  Charleston  Edison  Elec- 
tric Light  Co.  and  the  Charleston  Gas  Light  Co.,  were  united  under 
the  title  of  the  Charleston  Consolidated  Railway,  Gas  &  Electric 
Light  Co.  All  of  the  properties  are  considered  good  investments, 
and  they  were  purchased  by  the  Baltimore  Trust  &  Guarantee  Co. 

The  otTicers  of  the  new  company  are:  President,  J.  S.  Lawrence, 
Charleston:  vice-president,  Francis  K.  Carey,  Baltimore;  secretary 
.uid  treasurer,  J.  Banister  Hall,  Baltimore:  general  manager,  VV.  S. 
Hill,  jr.;  superintendent  of  railway,  T.  W.  Passailaique. 

The   Cliarleston   City   Ry.   comprised   the   Charleston   Street    Ry. 


SCENES  ON  THE  CHARLESTON  CONSOLIDATED  RAILWAY  AND  AT  THE  ISLE  OF  PALMS. 


There  is  only  one  law  which  does  justify  it,  and  it  is  the  law  under 
which  the  highwayman  says  to  the  traveler:     "I  am  a  larger  man 
than  you  are.    I  am  armed  and  you  are  not.    You  are  here  and  can't 
get  away.    You  have  money  and  I  want  it.    Give  it  up." 
«  •  » 

.•\  proposed  ordinance  to  elevate  the  railroad  tracks  crossing  the 
Twin  City  interurban  line  at  Washington  Ave.,  Minneapolis,  is 
meeting  with  strong  opposition  from  the  railroads. 


The  Canton  &  Massillon  (O.)  Electric  Railway  Co.  has  heretofore 
had  a  very  stringent  rule  regarding  tardiness  of  its  employes;  the 
man  who  was  late  was  discharged.  Recently  a  modification  has 
man  who  was  late  was  discharged.  Recently  a  modification  has 
second  offense,  10  days;  third  offense,  discharged. 


and  the  Enterprise  R.  R.,  which  were  old  horse  car  lines,  one  hav- 
ing been  chartered  in  1861,  and  the  other  in  1870.  These  two  prop- 
erties were  purchased  in  the  interest  of  the  Charleston  City  in  Feb- 
ruary, 1897,  and  the  motive  power  changed  to  electricity.  The  com- 
pany had  30  miles  of  track  and  operated  40  motor  and  15  trail  cars. 
The  Charleston  &  Seashore  has  been  in  operation  since  August, 
1898;  this  company  had  nine  miles  of  single  track  with  turnouts 
about  one  mile  apart,  running  from  Pleasant  Point  to  the  Isle  of 
Palms  along  the  shore  of  the  bay  the  entire  distance.  Pleasant 
Point  is  across  Cooper  River  from  Charleston,  and  is  reached  by 
ferry  boats;  for  this  service  the  new  company  has  secured  two  good 
boats  each  capable  of  carrying  1,600  people  at  one  trip. 

The  seashore  line  and  its  beautiful  resort  on  the  Isle  of  Palms 
have  been  a  great  success  from  the  first,  the  people  of  Charleston 
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lu^vint;  bcL'M  very  willing  lu  avail  llicmsi'lvrs  of  lliis  uiilinf;  place. 
In  the  group  of  scenes  on  the  Charleston  Consolidated,  No.  1  is 
what  is  known  as  the  Cove  Inlet  trestle,  on  the  seashore  line;  No.  2 
shows  the  terminal  pavilion,  steeple  chase  carousal  and  Ferris 
will  (1  nil  the  Isle  of  Palms;  No.  3  is  a  view  drawing  the  seine  on 
(lie   liiMili;    No,   4   shows   Fori    Moultrie;    No.   5   is   the   Charleston 
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ON  THE  ISLK  01'  I'ALMS. 

ferry  ;iip.  the  terniinal  buikliiig  is  not  quite  completed;  No.  6  is  a 
view  on  the  pavilion  veranda  facing  the  sea  at  the  Isle  of  Palms. 
The  separate  engraving  shows  the  vegetation  on  the  Isle. 

We  are  indebted  to  Mr.  W.  S.  Hill,  jr.,  general  manager  of  the 
company,  for  the  photographs  from  which  these  illustrations  were 
made. 


NEW  FRANCHISE  AGREEMENT  AT  INDIAN- 
APOLIS- 


Prcss  dispatches  from  Indianapolis  state  that  the  city  council  has 
granted  the  new  street  railway  company  a  34-year  franchise.  The 
conditions  of  the  contract  are:  fare  to  be  s  cents  and  25  tickets  sold 
for  $1  and  a  universal  transfer  given;  the  company  to  pave  between 
the  track  and  18  in.  outside;  to  expend  $1,000,000  in  improvements 
when  necessary;  to  turn  over  its  old  Shelby  St.  barn  for  a  market 
house;  to  pay  the  city  $30,000  per  year  for  27  years,  and  $50,000  a 
year  for  7  years. 


IMPROVEMENTS  AT  ST.  JOSEPH,   MO. 


The  St.  Joseph  (Mo.)  Railway,  Light,  Heat  &  Power  Co.  has 
purchased  the  material  for  extensive  improvements  and  several 
miles  of  new  track,  and  also  ordered  new  equipment;  some  of  the 
material  is  now  delivered  and  the  work  will  be  rapidly  pushed 
until  completed.  The  company  will  build  two  extensions  to  its 
lines,  one  coinprises  three  miles  of  double  track  and  the  other  one 
mile  of  single  track  with  turnouts  and  switches;  three  miles  of 
double  track  will  be  rebuilt. 

The  power  house  equipment  ordered  includes  one  l,200-h.  p. 
engine  to  be  direct  connected  to  an  Sso-kw.  General  Electric  rail- 
way generator  and  one  700-h.p.  engine  direct  connected  to  a  700- 
h.p.  Westinghouse  alternating  machine,  and  which  may  also  be 
used  to  drive  other  smaller  generators.  In  the  boiler  rooin  a  bat- 
tery of  Babcock  &  Wilcox  boilers,  1.017  nominal  h.  p.,  equipped 
with  Babcock  &  Wilcox  stokers,  are  to  be  installed  and  a  new  steel 
stack  erected. 

The  company  has  bought  12  large  open  motor  cars  and  12  n- 
bench  trail  cars,  to  be  equipped  with  G.  E.  1000  motors;  and  also 
ordered  10  20-ft.  closed  cars  to  be  delivered  Oct.  i. 

All  of  the  overhead  railway  lines  are  being  rebuilt,  and  this  work 
will  be  completed  within  30  days.  The  copper  for  trolley  and  feeder 
lines  was  bought  last  May  at  the  bottom  price,  the  trolley  wire 
costing  I2.)i  cents.  General  Manager  Van  Brunt  is  now  selling 
the  old  trolley  wire  for  13  cents. 


It  is  slated  ihat  the  North  Jersey  Street  Railway  Co.,  of  Jersey 
City,  which  leases  and  operates  the  Newark  &  South  Orange  and 
the  Consolidated  Traction  Co.'s  lines,  aggregating  21H  miles  of 
track,  is  to  lease  the  North  Hudson  County  Ky.  (52  miles)  and  if 
possible  all  the  street  railways  in  Essex,  Hudson,  Union,  Somerset, 
Passaic  and  Hergcn  Counties.  The  principal  men  interested  arc 
said  to  be:  P.  A.  B.  Widcner,  William  B,  Elkins,  Randolph  Mor- 
gan and  Thomas  F.  Dolan,  of  Philadelphia;  William  C.  Whilney,  J. 
D.  Crimmins  and  Palrick  H.  Flynn,  o(  New  York  city;  former  Sen- 
ator Smith,  B.  M.  Shanli-y,  Leslie  D.  Ward.  Elislia  H.  (Jaddis,  Gott- 
fried Krueger,  John  ]•'.  Dryden,  I..  D.  Howard  fiilmour  and  David 
Young,  of  Newark;  K.  F.  C.  Young,  of  Jersey  City;  Garret  A.  Ho- 
b.irt  and  Augustus  Barber,  of  Paterson,  and  John  Kean,  of  Kliza- 
belh. 


AVALANCHE  AT    NIAGARA   FALLS. 


I'arly  on  the  morning  of  .March  31st  there  wa»  a  great  avalanche 
of  rock  in  the  Niagara  gorge.  The  mass  fell  from  a  point  on  the 
river  bank  close  to  the  Buttery  elevator  and  plunged  200  ft.  straight 
down  on  the  tracks  of  the  (jfirge  road  anri  the  buildings  of  the  ele 
vator  at  the  base  of  the  clilT.  It  was  the  greatest  fall  of  rock  that  has  . 
occurred  from  the  Niagara  banks  in  many  years  and  the  north  end 
of  the  city  was  shaken  as  though  by  an  earthquake.  One  immense 
boulder  fell  from  the  extreme  top  of  the  cliff  full  onto  the  Gorge 
road  tracks,  with  the  result  as  shown  in  the  accompanying  engrav- 
ing. Between  this  rock  and  the  base  of  the  cliff  is  a  mammoth  pile 
of  broken  rock  and  shale  that  came  down  with  the  avalanche,  the 
entire  mass  being  piled  many  feel  high. 

There  are  numerous  points  along  the  cliffs  where  such  falls  of 
rock  are  expected  during  the  spring  and  fall,  but  this  was  not  one 
of  them.     An  examination  showed  that  another  fall  of  rock   was 
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imminent,  and  proper  precautions  were  taken  to  warm  people  away 
from  the  danger. 

Had  this  fall  occurred  a  few  nours  later  loss  of  life  might  have 
resulted  as  the  Buttery  elevator  is  a  favorite  place  from  which  to 
view  the  rapids.  The  building  leading  from  the  Gorge  road  depot 
to  the  foot  of  elevator  was  demolished:  it  had  just  been  rebuilt, 
having  been  wrecked  by  the  fall  of  an  old  elevator  shaft  during  a 
high  wind  a  few  weeks  ago.  About  30  ft.  of  the  lower  end  of  the 
new  elevator  shaft  was  torn  away. 
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DEATH  OF  M.  K.  BOWEN. 


Menard  Kenner  Bowen,  president  of  the  Chicago  City  Railway 
Co.,  died  suddenly  at  the  Chicago  Hospital  on  Sunday,  April  ytli. 
Mr.  Bowen  had  been  suffering  for  more  than  a  year  with  stomach 
troubles  which  were  thought  to  be  of  a  catarrhal  nature,  but  neither 
he  nor  others  supposed  the  malady  to  be  dangerous.  He  had  been 
working  unusually  hard  of  late,  and  had  planned  to  leave  the  city 
for  a  brief  rest  almost  on  the  hour  in  which  he  died.  He  attended 
to  business  as  usual  on  Friday,  taking  lunch  at  a  down  town  club 
that  evening.  At  i  o'clock  Saturday  morning  he  became  violently 
ill,  and  on  the  decision  of  a  consultation  of  eminent  physicians  was 
taken  at  5  o'clock  to  the  hospital,  which  is  one  of  the  best  equipped 
in  the  country,  and  immediately  operated  on  for  appendicitis.  The 
operation  disclosed  an  aggravated  case  of  blood  poisoning  which 
made  recovery  extremely  doubtful.     The  patient   rallied,  however. 


M.  K.  l!f)\VKX. 

and  some  hope  was  entertained  until  g  o'clock  a  m.,  at  which  hour  a 
relapse  occurred,  under  which  he  sank  steadily  until  10  p.  m.  when 
he  died.  At  the  bedside  were  his  wife,  his  mother  who  was  called 
from  St.  Louis,  and  his  sister,  Miss  Annie  Bowen,  who  arrived 
from  Philadelphia  four  hours  before.  He  had  just  purchased  a 
residence  into  which  he  expected  to  move  May  ist  and  was  plan- 
ning an  extensive  trip  to  Europe  for  next  year. 

Mr.  Bowen  was  recognized  as  one  of  the  brightest  and  most 
promising  street  railway  men  in  the  country,  and  although  a  young 
man,  had  learned  the  secret  of  turning  off  an  immense  amount  of 
work  in  the  shortest  possible  time,  and  had  advanced  far  on  a 
highly  successful  career.  He  was  born  in  Jefferson  Barracks,  Mo., 
the  army  post  on  the  Mississippi  river,  about  10  miles  below  St. 
Louis,  in  1858.  His  father  was  Gen.  John  S.  Bowen,  a  graduate  of 
West  Point,  and  his  grandfather  Pierre  Menard.the  famous  lieuten- 
ant-governor of  this  state  Mr.  Bowen  received  his  early  education 
in  the  St.  Louis  university  and  later  tooK  a  course  in  engineering  at 
Washington  university  in  the  Mound  city.  At  the  age  of  19  years 
he  went  into  the  service  of  the  United  States  Government,  being 
assistant  engineer  on  a  triangulation  survey  on  the  Mississippi 
river.  A  short  time  later  he  was  made  assistant  engineer  of  the 
jetty  work  in  the  New  Orleans  harbor.  In  1880  he  became  identi- 
fied with  a  topographical  survey  from  Fort  Smith,  Ark.,  through  to 
California.  In  this  work  he  was  engaged  eight  years.  His  next 
step  was  to  ass>:me  the  duties  of  chief  engineer  and  superintendent 
of  construction  of  the  Kansas  City  cable  railway.  Upon  the  com- 
pletion of  the  cable  line  Mr.  Bowen  went  to  New  York  city  as  rep- 
resentative of  the  Short  Electric  Railway  Co.  He  remained  there  a 
year  and  then  came  to  Chicago  as  assistant  superintendent  of  the 
City  Ry.,  from  which  position  he  rapidly  rose,  until  in  January, 
189S,  he  was  made  president  and  general  manager.  The  entire  con- 
version of  the  company's  horse  lines  to  electricity  was  made  under 
his  supervision.  He  was  an  excellent  organizer,  and  had  worked 
out  a  system  of  comparative  records  which  was  the  admiration  of  all 
who  were  familiar  with  them.  He  was  both  approachable  and 
friendly,  and  had  won  an  extremely  large  circle  of  friends. 


Mr.  Bowen  left  two  children,  Allan,  a  boy  of  12,  and  Marion,  4 
years  of  age. 

The  funeral  services  were  unusually  impressive.  Fully  1,200  peo- 
ple were  present,  and  many  of  the  best  known  millionaires  in  the 
city  touched  elbows  with  the  humblest  employes  of  the  company. 
The  remains  were  escorted  from  the  residence  to  the  train  by  a 
procession  of  800  of  the  men,  including  delegations  from  each  divi- 
sion and  the  shop  and  track  departments.  The  Cottage  Grove  Em- 
ployes band  led  the  way,  playing  dirges.  The  floral  tributes  in 
number  and  beauty  have  nirely  been  equalled  here,  the  special 
pieces  alone  more  than  filling  four  carriages.  They  were  taken  in 
the  private  car  to  Jackson.  The  honorary  pall  bearers  were  made 
up  from  the  ofiicers  and  directors  of  the  road,  as  follows:  S.  W.  Al- 
lerton,  Joseph  Leiter,  George  T.  Smith,  T.  C.  Pennington,  W.  B. 
Walker,  D.  G.  Hamilton,  F.  R.  Greene,  G.  O.  Nagle;  and  the  active 
pall  bearers  from  heads  of  departments.  As  the  great  throng  filed 
slowly  past  the  casket  while  the  band  played  the  Dead  March  in  Saul 
there  was  scarcely  a  dry  eye  in  the  whole  assemblage.  The  volun- 
tary demonstration  on  the  part  of  the  men  was  extremely  touching, 
and  a  noble  tribute  on  their  part  that  while  unsuccessful  a  few 
years  ago  in  their  labor  matter,  they  had  since  come  to 
love  and  respect  the  man  who  at  that  time  defeated  them.  Each 
division  and  department  sent  a  large  floral  piece.  Nearly  every 
street  railway  official  in  the  city  was  present. 

The  interment  was  at  Jackson.  Tenn.,  the  former  home  of  Mrs. 
Bowen. 

— ■*—¥■ 

RAPID  TRANSIT  IN   NEW  YORK. 


During  the  last  three  weeks  the  question  of  rapid  transit  for  New 
York  City  has  attracted  a  great  deal  of  attention.  On  March  27th 
counsel  representing  the  syndicate  which  controls  the  Metropolitan 
Street  Railway  Co.,  made  a  proposition  to  the  Board  of  Rapid 
Transit  Railroad  Commissioners  embodying  the  following  points: 
A  new  company  is  to  be  formed  to  build  an  underground  railway 
which  is  to  be  leased  in  perpetuity,  or  for  a  very  long  term,  to  the 
Metropolitan  for  s  per  cent  on  the  cost  of  construction;  fare  on 
local  trains  to  be  5  cents,  with  transfers  to  the  Metropolitan  surface 
system  for  3  cents  extra;  fare  on  express  trains  (20  to  30  miles  per 
hour),  10  cents;  the  company  to  pay  the  city  S  per  cent  of  gross 
receipts,  or  so  much  of  5  per  cent  as  shall  remain  after  operating 
expenses  and  fixed  charges  shall  be  paid;  exemption  from  taxation 
until  tunnel  road  pays  S  per  cent  on  the  cost;  the  company  to 
sublet  space  for  wires,  pipes,  etc.,  to  other  companies;  down- 
town sections  of  tunnel  to  be  built  within  three  years  after  propo- 
sition is  accepted;  remainder  to  be  built  as  soon  as  first  section 
begins  to  pay  5  per  cent  on  cost;  accounts  of  company  to  be  sub- 
ject to  the  inspection  of  the  commissioners. 

The  Board  on  receipt  of  this  communication,  unanimously 
adopted  a  memorial  to  the  Legislature  asking  for  power  to  act  in 
the  premises. 

Immediately  after  the  Metropolitan  letter  became  public  a  second 
offer  was  made  by  an  "American-English  syndicate"  to  build  a 
tunnel  to  revert  to  the  city  after  99  years;  fare  to  be  5  cents  with 
free  transfers  to  surface  line  (provided  the  surface  companies  would 
make  transfer  contracts,  taking  2^  cents  per  passenger) ;  the  com- 
pany to  pay  the  city  8  per  cent  of  the  gross  receipts,  and  25  per 
cent  of  the  rentals  received  for  space  for  wires,  etc.;  the  company 
to  let  local  parties  subscribe  for  30  per  cent  of  the  stock. 

April  3rd  the  Metropolis  Contract  Co.  offered  to  build  the  tunnel 
road  for  $33,000,000  (the  city  to  furnish  the  money) ;  fare  to  be  S 
cents;  free  transfers  to  surface  lines,  if  the  latter  would  make  trans- 
fer agreements;  the  company  to  meet  the  interest  charges  and 
eventually  pay  the  principal  of  the  bonds,  leaving  the  city  with  a 
tunnel  that  cost  it  nothing. 

On  the  same  day  an  agreement  between  the  Third  Avenue  Rail- 
road Co.  and  the  Manhattan  Elevated  Railroad  Co.  was  made 
public  which  offers  rapid  transit  at  a  very  early  date.  The  sub- 
stance of  the  arrangement  is:  Transfers  to  be  given  from  one 
system  to  the  other  for  an  8-cent  fare;  the  immediate  equipment 
of  the  elevated  for  electricity,  and  the  inauguration  of  an  express 
service.    The  transfer  arrangement  is  to  go  into  effect  May  ist. 


A  bill  is  pending  in  the  Michigan  Legislature  providing  for  air 
brakes  on  all  street  cars. 
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THE  SYRACUSE  SYSTEM  OF  PERSECUTION. 


MAURICE  COSTER  GOES  TO  PARIS. 


Syracuse  is  a  big  city,  but  the  mayor  thereof  is  bigger,  or  at  least 
thinks  lie  is,  judging  from  the  undignified  and  unjustifiable  methods 
to  which  he  has  recently  resorted  to  have  things  his  own  way.  There 
was  a  matter  of  some  unpaid  paving  for  which  one  of  the  roads 
there  expressed  its  readiness  to  settle  the  moment  the  correct 
amount  chargeable  to  it  was  shown.  Transfers  were  requested 
which  the  company  put  into  efTcct.  Hut  the  mayor  was  not  satis- 
fied with  the  transfers,  and  began  to  threaten.  The  company,  una- 
ble to  discern  any  end  to  liis  demands,  did  nothing.  Then  the  edict 
went  forth  that  no  sand  should  be  used  on  the  tracks,  and  during 
the  slippery  weather  the  cars  went  skating  past  the  crossings  while 
passengers  chased  after  them,  lie  thought  the  speed  was  too  high, 
and  put  out  a  big  force  of  watchmen.  He  discovered  some  sort  of 
sanitary  order  which  he  interpreted  to  suit  himself  and  hail  inspect- 
ors riding,  to  order  cars  into  the  barn  where  the  "spit  signs"  had 
been  disregarded.  Finally  there  came  the  big  snow  storm  and  an 
old  ordinance  was  excavated  which  prohibited  piles  of  snow  on  the 
street.  The  snow  was  deep  and  the  ridges  made  by  the  plows  were 
being  levelled  and  removed  as  rapidly  as  possible,  but  still  there 
were  some.  Then  the  mayor  spends  a  lot  of  the  city's  money  in 
shovelling  the  snow  back  on  the  tracks  and  arresting  17  of  the  plow 
men.  It  was  Sunday,  and  as  the  company  pulled  its  cars  into  the 
depots  the  people  had  a  chance  to  walk.  Then  the  people  woke  up 
and  the  mayor  found  out  to  his  surprise  that  the  citizens  were  sick 
of  his  foolishness,  and  thereupon  thoy  proceeded  to  take  a  hand  in 
affairs,  and  now  the  company  is  getting  some  of  its  rights. 


LITIGATION  OVER  PITTSBURG  CONSOLI- 
DATION. 


Litigation  following  the  consolidation  of  street  railway  lines  in 
Pittsburg  and  Allegheny  resulted  in  a  decision.  Mar.  27,  1899,  by 
the  Supreme  Court  of  Pennsylvania,  adverse  to  Drexel  &  Co.  and 
Whitney  &  Stephenson,  bankers  of  Pittsburg,  the  underwriting 
syndicate  which  undertook  to  float  the  preferred  and  common  stock 
of  the  new  corporation,  known  as  the  Consolidated  Traction  Co.,  of 
Pittsburg.  The  suit  grew  out  of  an  agreement  in  which  Drexel  & 
Co.  undertook  to  underwrite  $150,000,000  of  preferred  shares  held 
by  William  L.  Elkins,  P.  A.  B.  Widener,  George  W.  Elkins,  Will- 
iam Flinn,  Joshua  Rhodes  and  M.  K.  McMullin.  To  enable  this 
to  be  done  the  trolley  magnates  issued  to  the  underwriting  syn- 
dicate 150,000  shares  of  common  stock,  of  which  amount  Drexel  & 
Co.  were  to  retain  77,000  shares  as  payment  for  their  services.  The 
financial  disasters  of  the  spring  of  1896  rendered  the  scheme  im- 
practicable, Drexel  &  Co.  failing  to  float  the  preferred  stock  at  $50 
a  share.  Messrs.  Widener  and  Elkins  and  the  other  shareholders 
demanded  the  return  of  the  77,000  shares  to  the  Consolidated  com- 
pany and  filed  a  bill  in  equity  for  that  purpose. 

The  bill  was  dismissed  in  the  lower  court,  but  was  reinstated  on 
appeal. 


FALK  COMPANY'S  NEW  SUPERINTENDENT. 


Mr.  Frank  W.  Carr  has  taken  an  interest  in  the  Falk  Co.,  of- Mil- 
waukee, and  accepted  the  position  of  superintendent.  Mr.  Carr  has 
been  the  chief  engineer  and  superintendent  of  elctrical  construction 
for  the  West  Chicago  Street  Railroad  Co.  He  is  a  thoroughly 
posted  man  in  his  business,  having  graduated  from  Amherst  College 
and  the  Massachusetts  Institute  of  Technology;  later  he  was  an 
instructor  in  the  University  of  Minnesota.  His  work  in  Chicago 
is  well  known,  but  before  he  came  here  he  had  held  some  very 
responsible  positions. 

Mr.  Carr  will  be  general  superintendent  and  chief  engineer  of  the 
Falk  Co.,  and  have  charge  of  all  the  construction  work  now  under 
way  and  to  be  contracted  for.  The  Falk  Co.  has  just  closed  a 
contract  for  the  entire  construction  and  equipment  of  the  new 
interurban  line  to  be  built  between  Neenah  and  Oshkosh,  Wis.  Of 
this  new  company,  Mr.  Geo.  J.  Kobusch.  of  St.  Louis,  Mo.,  is 
president,  and  Mr.  E.  E.  Downs,  of  Oshkosh,  vice-president  and 
general  manager. 

Another  large  order  the  company  now  has  is  the  track  con- 
struction for  the  Northeast  Railway  Co.,  of  Kansas  City. 


Mr.  Maurice  Coster,  for  three  years  manager  for  the  Westing- 
house  Electric  &  Manufacturing  Co.  at  Chicago,  has  accepted  the 
posuion  of  agent-general  of  the  Socictc  Industricllc  d'Eleclricitc 
Procedcs  Westinghouse,  the  French  company  newly  formed  to 
manufacture  and  sell  Westinghouse  electrical  machinery  and  appa- 
ratus on  the  continent  of  Europe.  After  May  ist  Mr.  Coster's  head- 
quarters will  be  at  No.  45  Rue  de  I'Arcadc  (Boulevard  Hausmann), 
Paris.     He  left  Chicago  April  9th  and  sails  on  the  l6th. 

Probably  no  one  in  the  entire  electrical  fraternity  of  Chicago  has 
more  or  better  friends  than  he,  and  when  some  thirty  of  ihem  de- 
cided to  tender  him  a  farewell  dinner  at  the  Technical  Club,  it  will 
be  readily  understood  that  it  was  something  highly  creditable.  The 
banquet  was  under  the  personal  direction  of  Mr.  D.  J,  Gelder,  the 
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club  manager,  and  arranged  by  a  comn  ittee  consisting  of  Messrs. 
S.  P.  Wells,  jr.,  John  Allen,  C.  E.  Bill!  ,  L.  E.  Ritter  and  C.  H. 
Stranahan.  The  llorai  decorations  were  very  elaborate,  including 
a  large  piece  in  daffodils  by  Mr.  John  R.  Wylie,  who  was  unable 
to  be  present.  Following  the  dinner,  which  was  an  unusually  elab- 
orate one,  toasts  of  congratulation  and  good-will  were  responded  to 
by  each  one  present  Mr.  Wm.  da  La  Barre,  chief  engineer  of  the 
St.  Anthony  Falls  Water  Power  Co.,  Minneapolis,  was  one  of  the 
out  of  town  guests  who  came  to  Chicago  to  attend. 

Mr.  Coster  is  strictly  a  self-made  man.  He  came  to  this  country 
from  Holland  when  only  12  years  of  age,  and  landed  in  Boston  an 
entire  stranger.  He  worked  his  way  through  Stevens  Institute  of 
Technology,  where  he  graduated  with  honors,  and  supplemented 
this  with  several  years'  practical  study  in  some  of  the  best  machine 
shops  in  this  country  and  Europe. 

In  1886  he  was  married  to  Miss  Edith  Beckett,  of  Albany,  and 
went  to  South  America,  where  he  managed  a  large  sugar  plantation 
and  refinery.  Here  he  made  radical  improvements  in  many  of  the 
mechanical  processes  in  use  there,  but  was  obliged  to  leave  after 
three  years  on  account  of  his  famil}''s  health.  In  1888  he  became  as- 
sociated with  the  Westinghouse  company  as  an  engineer  in  charge 
of  construction  and  erection  of  plants,  and  in  1891  was  transferred 
to  the  selling  department,  taking  charge  of  the  territory  served  by 
the  home  office.  Upon  the  death  of  his  wife  in  1895,  Mr.  Coster  was, 
at  his  own  request,  transferred  to  the  Chicago  office  as  manager, 
where  he  has  had  full  charge  of  a  large  territory  including  10  states. 
His  success  here  in  enlarging  the  business  of  his  company  is  well 
known,  while  at  the  same  time  he  has  made  an  unusually  large  cir- 
cle of  friends  to  whom  his  departure  is  a  matter  of  genuine  regret. 
His  experience  is  such  that  he  is  recognized  as  one  of  the  foremost 
in  his  profession  in  this  country,  and  with  exceptional  ability,  and 
knowledge  of  several  languages,  and  acquaintance  with  prominent 
engineers  abroad,  he  is  sure  to  make  a  notable  record  for  both  his 
company  and  himself  in  his  new  field  of  labor,  to  which  he  carries 
with  him  the  hearty  wishes  of  hundreds  of  friends.  His  three  chil- 
dren will  accompany  him  to  Paris. 
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MURPHY  THIRD  RAIL  SYSTEM  AT   MAN- 
HATTAN  BEACH. 


A  spur  of  the  Long  Island  Electric  Ry.  about  3,000  ft.  long  at 
Manhattan  Beach  has  been  equipped  by  the  Safety  Third  Rail  Co., 
of  New  York,  for  electric  traction  by  the  Murphy  system.  The 
current  is  taken  from  a  third  rail  divided  into  sections  of  about  16  ft. 
in  length,  the  sections  being  automatically  e-xcitcd  as  the  car  pro- 
ceeds. The  sections  are  about  half  a  car  or  train  length  with  col- 
lecting shoes  or  plows  at  each  end  of  a  car.  The  sectional  third 
rails  are  so  spaced  that  the  car  motors  are  taking  current  from  one 
section  before  the  circuit  to  the  succeeding  one  is  broken,  giving  a 


FIG.  l-C0XNEC"ri(1NS  KOK   MITKPHV  SYSTEM. 

continuous  current  supply.  The  only  live  sections  are  the  two  im- 
mediately under  the  car,  and  each  is  insulated  from  adjoining  sec- 
tions by  a  block  of  granite.  The  bonded  track  rails  constitute  the 
return  circuit. 

Each  car  carries  a  storage  battery  of  10  cells  which  are  employed 
when  the  car  is  starting  to  make  connection  between  the  feeders 
and  the  third  rail  section  over  which  the  car  is  approaching.  To 
provide  for  charging  these  batteries  a  motor-generator  is  employed 
which  reduces  the  line  voltage  to  20  for  the  battery.  When  starting 
this  operation  is  reversed,  the  motor-generator  taking  the  current 
from  the  battery  at  20  volts  and  generating  a  500-volt  current  to 
excite  the  electro-magnetic  switch,  and  it  also  keeps  the  car  lights 
going  when  the  current  from  the  power  station  is  cut  ofT.  The  cur- 
rent from  the  feeders  is  then  admitted  to  the  car  motors  which  are 
of  the  same  type  and  controlled  in  the  same  manner  as  those  on 
trolley  cars. 

The  switch  cuts  out  the  sections  after  the  car  passes,  leaving  them 
dead.    The  chief  feature  of  the  system  lies  in  the  construction  of  the 
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switch,  and  in  the  method  taken  of  preventing  arcs.  It  consists  of  a 
solenoid  and  plunger  carrying  at  its  lower  extremity  two  carbon 
and  copper  contacts  which  when  the  current  is  flowing  arc  pressed 
against  two  carbon  disks.  There  are  two  circuits  in  the  electro- 
magnet, one  of  high  resistance  through  which  the  current  acts  on 
the  plunger  first  and  the  second  circuit  of  large  capacity  carrying 
the  current  to  the  third  rail  section.  After  a  car  passes  a  section 
the  circuit  is  broken  at  the  two  lower  copper  contacts,  but  no  arcing 


FIGS.  2  AND  3-DUPLEX  CAR. 


FIC.  +-SWITCHBOX. 

ensues  as  the  upper  carbon  contacts  momentarily  remain  closed. 
When  this  is  subsequently  broken  the  motors  are  no  longer  taking 
current  through  this  switch  so  there  is  no  arc  at  the  switch  jaws 
and  the  switch  opens  by  gravity. 

When  the  car  has  been  stopped  the  switch  is  open  and  there  is 
no  connection  between  the  feeder  and  the  car  which  can,  therefore, 
receive  no  current.  The  motorman  operates  the  controller  and 
thereby  connects  the  motor-generator  to  the  third  rail  and  the  cur- 
rent passes  through  the  fine  wire  of  the  switch  and  operates  the 
plunger.  The  plunger  rises  completing  the  circuit  betv  "n  the  feed- 
er and  the  third  rail  section  and  then  breaks  the  connee  n  to  the 
fine  wire  winding  of  the  solenoid.  The  switch  is  held  closed  by  the 
current  passing  through  the  heavy  solenoid  winding  to  the  car  mo- 
tors, and  the  switch  will  remain  closed  so  long  as  the  car  is  taking 
current  from  the  section  to  which  the  switch  is  connected.  When 
the  car  leaves  the  section  the  switch  opens  by  gravity  and  is  ready 
for  the  next  car.  After  the  car  is  started  there  is  no  need  of  the 
motor-generator  to  supply  current  to  operate  the  switches,  for  there 
are  two  sets  of  shoes  on  each  car  connected  and  spaced  far  enough 
apart  to  span  from  section  to  section.  The  forward  shoe  as  it 
comes  in  contact  with  a  section  subjects  it  to  the  full  line  potential 
drawing  its  current  from  the  preceding  section.  After  starting  the 
car  the  switches  are  operated  by  the  current  from  the  power  sta- 
tion. The  arrangement  of  the  circuits  is  shown  in  the  diagram. 
Fig.  I. 

The  installation  at  Manhattan  Beach  is  operating  satisfactorily, 
although  it  should  be  added  there  are  few  ditificulties  to  overcome 
for  there  are  no  grades  or  crossings  on  the  line  which  is  on  a  pri- 
vate right  of  way.  The  convertible  car  now  running  on  the  line 
was  built  by  the  Duplex  Car  Co.  and  is  shown  both  as  a  summer 
and  a  winter  car  in  Figs.  2  and  3.  The  car  is  mounted  on  Peck- 
ham's  double  trucks.  The  arrangement  of  the  switches  in  the  boxes 
may  be  seen  in  Fig.  4,  and  in  this  case  the  boxes  are  attached  to 
fences  along  the  track.  In  commercial  work  it  would  be  necessary 
to  place  them  beneath  the  surface  and  they  would  be  subjected  to 
the  trying  effects  of  flooded  tracks  and  moisture  in  the  earth.  The 
switches  may  be  clustered  at  any  convenient  point.  It  is,  of  course, 
necessary  to  have  a  switch  for  each  section  and  with  sections  15  or 
16  ft.  long  they  become  very  numerous.  If  a  car  were  running  50 
miles  an  hour,  a  speed  which  is  attained  on  some  interurban  roads, 
280  of  these  switches  would  be  in  operation  per  minute.     The  main- 
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Icnancc  nS  a  ^;ir.il  niiiiilnr  uf  llicsc  switches,  especially  when  in- 
stalled liriic.illi  I  In-  Miii.ui  uiMild  he  a  large  and  ever  iticreasint? 
source  of  expense.  Inirtlierniore  there  might  he  numerous  forms 
of  electro-magnetic  switches  which  would  serve  the  purpose  as  well 
as  the  one  represented;  the  whole  claim  to  originality  seems  to  he 
hascd  on  the  switch.  'l"he  addition  of  a  motor-generator  and  stor- 
age hattery  to  the  car  eijuipment  is  also  very  ohjectionahle.  Where 
the  third  rail  is  in  use  on  the  surface  this  system  might  he  employed 
to  adv.-mtage  at  crossings  ami  nihi  r  points  wiure  it  is  moI  ilc-irahle 


STREET   CAR  ACCIDENT   DEFINED. 


Fit;.  5    THE  HARMLES.S  TRACK. 

to  have  a  500-volt  conductor  exposed.  For  use  in  city  streets  this 
system  would  he  quite  expensive  to  install  and  maintain  and  its  re- 
liahility  has  yet  to  be  demonstrated. 

As  announced  in  its  prospectus  the  company  is  anxious  to  sell 
large  blocks  of  stock  and  operating  rights,  and  some  of  its  methods 
savor  strongly  of  a  stocK  jobbing  scheme.  The  recent  column-and- 
a-half  story  which  was  handled  by  a  news  bureau  and  wired  to  a 
number  of  daily  papers  in  different  parts  of  the  country,  was  a 
very  clumsy  attempt  to  disguise  in  the  form  of  reading  matter  an  ad- 
vertisement to  sell  stock. 

It  would  appear  to  us  that  the  essence  of  the  system  is  in  the 
switches,  and  there  are  engineers  in  abundance  who  either  question 
the  validity  of  the  patent  on  this  switch,  or  express  their  belief  that 
switches  already  on  the  market  will  work  equally  as  well. 


MAIL  SERVICE  IN    KANSAS  CITY. 


The  proposed  cstahlishmcnt  of  a  street  railway  mail  service  for 
Kansas  City.  Mo.,  has  been  much  discussed  of  late  and  is  warmly 
advocated.  Supt.  C.  F.  Holmes,  of  the  Metropolitan  Street  Rail- 
way Co.,  says  concerning  the  mail  service:  "For  the  benefit  of  the 
business  interests  of  Kansas  City  the  company  is  willing  to  meet 
the  postal  department  more  than  half  way  in  this  matter,  and  we 
are  willing  to  consider  any  proposition  that  may  be  made  to  us. 
But,  be  it  understood,  there  is  no  postal  regulation  authorizing  this 
street  railway  mail  service  and  no  appropriation  to  pay  for  its  main- 
tenance. The  whole  thing  is  conducted  upon  the  'star  route'  sys- 
tem, under  sub-contracts,  and  is  not  olScially  recognized  by  the 
Government;  but  we  can  easily  make  arrangements  with  contract- 
ors which  will  expedite  the  mail  service  and  will  in  no  wise  inter- 
fere with  the  regular  passenger  traffic  of  the  Metropolitan  com- 
pany." 


The  New  York  Legislature  failed  to  pass  the  bill  providing  that 
electric  or  cable  cars  in  cities  of  over  50,000  inhabitants  he  equipped 
with  fenders. 


Should  one  iiridc  riakr  to  define  just  what  is  inciu'leil  m  the  defi- 
nition of  the  word  "accident"  as  occurring  in  street  railway  work, 
he  would  find  it  to  be  a  quite  comprehensive  term,  to  express  which 
in  satisfactory  language  is  not  the  easiest  undertaking. 

Gen.  Mgr.  C.  D.  Wyman,  of  the  New  Orleans  Traction  Co.,  has 
found  that  the  occasional  posting  in  conductors'  waiting  rooms  of 
special  comments  on  important  rules,  is  a  most  valuable  adjunct  to 
the  rule  book;  and  that,  being  prominent  before  the  men,  it  pro- 
vokes study  and  discussion,  hrjlh  of  which  greatly  help  to  fix  the 
matter  plainly  in  the  mind  of  employes.  He  has  recently  posted 
such  a  bulletin  in  all  his  depots,  on  the  subject  of  accidents,  and  has 
kindly  granted  our  request  for  a  copy,  which  is  reproduced  below. 


Tho  i«.rm  Accideiil  mciudfis  injury  la  perMinft  or  properly.  colllslunA.  brCAkAflCS 
or  nil  kinds  to  the  cars,  elections.  pcrsonAl  trouble  ■"  car  batweon  employees  v^ 

PASSengerS.  or  tK.tw<..'.n  paSSenflerS.  and  any  •v«nt  of  any  nmmmOf  n^litrn  tttymrtng  upon  m 
trip,  whnrwin  damaKPs  occur  lo  persons  or  their  properly,  to  car.  to  vehicles.  o»  wnafaln 
tho  podBlblllty  ot  damaHOb  may  ansa  Irom  any  action  of  employees  Of  paSSCflgerS  thatnaalvaa. 
whothar  complained  of  or  not 

Conductors  are  not  permlttad  to  u««  diacretlon  aa  lo  raoorunc  or  not  any  occuranca 
Included  In  at>ove  statement,   but   must  rei>ort   promptly  all  maUara  comtn^   iwitnin  abova  Itat. 

Reports  must  t>e  Truthful  and  sute  exact  facu.  without  fear,  favor  or  prcludlcc 

and  no  attempt  must  t>e  made  In  a  report  to  shield  any  employae.  or  to  conceal  any  ot  the 
circumstances  surrounding  the  occurrence  reported.  Reports  must  state  facts  which  can  be 
sworn  10  in  court  by  the  employee  reporting  or  t>y  the  party  or  pertJe*  named  as  witnsssss. 
Inferences,  opinions  and  suggestions  fnust  be  auted  aa  auch.  and  not  aa  facu.    Report 

must  give: 

isL    Date  of  Accident  and  Exact  time  of  day  when  it  occurred. 

2nd.  Exact  place  of  occurrence  t  'uU  name  ana  addraaa  of  party  injured,  or  llkaly  Id 
have  been  injured,  either  in  person,  property  or  feelings:  the  owr>ar  of  property  damaged  or 
doinfi  damage  to  Company's  property.  If  vehicle,  r^me  of  driver,  license  numtMr  and  year  of  Iss^ie. 

3rd.     Nature  of  accident,  and  cause  of  Its  occurrence.    faiscaaseMiSIS«c»if^,a«»insiss< 

4th.  Full  name  and  addresses  of  iill  passengers,  bystanders,  and  emp4oyeea.  aa  tar 
as  (>08Sible,  whether  they  sa*  ho*  the  accident  hapl>er>ed  or  n<A. 

5th.  Distance  where  car  stopped,  after  the  accident  riapf>ened.  from  ptace  on  the 
street  where  accident  occured  .  measurement  to  be  made  by  steptxng  the  distance  from  the 
front  end  of  car  to  point  of  arcitient.  This  measurement  sfKKdd  be  wHneised  tiy  a  bystar>der.  or 
some  one  not  connected  with  the  Company. 

6th.  Statement  of  Injuries  or  damages  as  well  as  any  expressK>ns  of  opinion  from 
bystanders  regarding  the  accident. 

Above  report  must  be  filled  out  upon  blank  for  that  purpose,  signed  t>y  the  Conductor  and 
Motorman,  and  left  at  the  Station,  after  turning  in  the  car. 

In  the  event  of  personal  Injury,  care  must  be  taken  to  render  all  the  r>eceaaary  aaatstartoa 
and  attention  to  person  injured. 

The  most  trivial  and  apparenUy  unimportant  accident  or  occurrence  in  or  abou 

the  car.  even  where  a  [>erson  declines  to  give  name,  claims  no  injury,  or  seems  to  regard  the  whoi* 
matter  as  trifling,  must  tie  reported  with  as  much  care  as  though  the  danuige  or  affair  waa  ot  the 
utmost  imjx>rtance. 

All  accidents  must  t>e  telephoned  to  General  Office  of  Company  as  soon  as  possible,  and 
est>ecially  in  the  event  of  a  serious  accident,  the  General  Office  must  be  rectified  immediately  so 
that  prompt  aid  may  tie  furnished  and  investigation  begun  tending  the  full  report. 

It  IS  expected  that  a  report  will  be  made  of  all  accidents  or  injuries  tt^at  may  occur  on  the 
track,  or  within  ten  feet  of  same,  whether  the  car  was  concerned  in  the  accident  or  rKK. 

Attention  is  specially  called  lo  questions  arising  between  Conductors  arx]  paSSenflCTS. 

as  to  the  payment  of  fare,  character  of  money  offered,  change  furnished,  transfers 

or  other  complaints  leading  to  disorderly,  or  boisterous  conduct,  m  each  of  which  events 
Conductor  must  secure  positive  proof  and  eye  witnesses,  so  as  to  tie  able  lo  clearly  auo- 
stantiate  the  truthfulness  of  his  report  in  court,  particularly  before  any  ejection  or  arreSI  •• 
attempted,  and  full  report  of  same  must  tie  prompUy  made  in  accordarKe  with  above  rulaa. 
No  ejection  must  be  made  without  first  refunding  fare. 

Conductors  or  other  employees  MUST  NOT  TALK  about,  or  GIVE  RNV  IN- 
FORMATION WHATEVER  concerning  An  accident  lo  any  person,  ottw  than  the  proper 
officer  or  [>erson  delegated  with  the  authority  of  tt>e  Company  to  investigate  tfie  occurrerKe.  and 
all  questions  asked  of  any  employee  of  Company,  except  by  person  or  persora  above  named,  must 
be  answered  by  directing  the  uuestioner  to  General  Office  for  inforrrtation. 

Employees  must  not  visit  an  injured  party,  or  family,  to  make  inqiarvs  ordisajaa 
accident  without  authority  of  Company. 

The  above  rules  must  be  strictly  observed,  and  loo  much  streas  cannot  be  laid  toon 
their  importance.  If  any  doubt  as  to  their  meaning  in  any  respect  exists  in  the  minds  of  employees, 
they  should  consult,  for  their  own  protection  and  the  Company's,  their  station  Forerr^n. 


New  Orleans,  La-.  April.  1899. 


C.    D.  \A/YIV/JAIM, 


The  bulletin  is  on  heavy  cardboard  17  x  24  in.  and.  as  will  be  no- 
ticed, is  printed  in  very  plain  type  with  the  emphatic  points  in  more 
promintnt  letters. 


GALVESTON  ROAD  TO  BE  SOLD. 


March  24th  the  court  entered  an  order  for  the  sale  of  the  Gal- 
veston City  R.  R.  on  September  5th.  and  fixed  the  minimum  price 
at  $500,000.  The  bonded  indebtedness  of  the  company  will  approx- 
imate $i.2(X).cioo.  and  the  floating  debt  amounts  to  S180.000.  From 
investigations  made  by  the  court,  the  railway  company  has  not  been 
solvent  in  10  years.  The  decree  of  foreclosure  was  strongly  con- 
tested by  attorneys  representing  local  stockholders  and  Xew  York 
creditors,  but  without  avaiL 
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EXCITING  HOLD-UP  AT  CARBONDALE. 


IMPROVEMENTS  AT  PETERSBURG,   VA. 


A  gang  oi  six  professional  burglars,  masked,  held  up  the  power 
house  and  car  barn  night  forces  of  the  Carbondale  (Pa.)  Traction 
Co.,  at  1:15  a.  m.  Monday,  March  27th.  The  plant  is  operated  until 
1 :30  a.  m.,  with  an  engineer  and  fireman  in  charge.  The  station  is 
connected  to  the  car  house,  where  10  or  more  of  the  car  crews  sleep 
each  night.  Between  the  two  buildings  is  an  office  in  charge  of  a 
watchman.  The  burglars  expected  to  find  the  day's  receipts  in  the 
office,  but  only  secured  the  partial  collections  of  a  few  late  cars, 
amounting  to  about  $75.  The  plan  was  then  to  rob  the  men  up 
stairs.  Two  men  men  were  stationed  to  guard  the  front,  one  the 
rear,  while  three  entered  the  boiler  room  from  the  rear.  They 
knocked  the  fireman  insensible,  and  after  beating  and  blindfolding 
the  engineer  used  him  as  a  shield  as  they  entered  the  office.  The 
watchman,  attracted  by  the  noise,  fired  until  his  ammunition  was 
exhausted,  receiving  a  bullet  in  his  foot,  but  missing  the  intruders. 
Some  dozen  shots  were  exchanged  here.  Whenever  one  of  the  men 
upstairs  would  come  to  a  window  the  outside  guard  delivered  a 
volley.  An  attempt  was  made  to  force  an  entrance  into  the  sleep- 
ing rooin.  but  was  repulsed.  The  robbers  then  secured  the  cash 
box  and  fled. 

Gen.  Mgr.  C.  E.  Flynn  was  at  once  notified,  and  after  arranging 
for  the  company's  surgeon  for  his  injured  men,  telegraphed  to  all 


The  Upper  Appomattox  Company,  which  owned  the  river  for 
both  power  and  water  supply  for  several  miles  above  Petersburg, 
the  Piedmont  Traction  Company  and  the  Virginia  Traction  Com- 
pany, all  of  Petersburg,  have  been  purchased  by  R.  L.  Williams  & 
Co.,  of  Richmond.  An  electric  power  plant,  driven  by  water,  will 
be  built  at  once;  also  eight  miles  of  street  railway  constructed.  The 
power  plant  will  have  a  capacity  of  i.ooo  h.  p.  for  present  demands, 
to  be  increased  to  2,000  if  required.  The  new  road  is  expected  to  be 
opened  by  June  i,  1899.  Besides  furnishing  power  for  the  electric 
railway,  the  plant  will  furnish  light  and  power  for  the  city.  G.  F. 
Haywood,  of  Baltimore,  Md.,  constructing  engineer. 


EXHIBITS  AT  PARIS  IN   1900. 


Commissioner  General  Peck  and  John  H.  McGibbons,  director  of 
exploitation,  of  the  United  States  Commission  to  the  Paris  Exposi- 
tion of  1900,  have  issued  the  following  announcement  under  date  of 
Apr.  4,  1899: 

All  who  desire  to  exhibit  in  the  Paris  Exposition  of  igoo  are  re- 
quested to  immediately  notify  the  commission,  if  they  have  not 
already  done  so.  in  order  that  they  may  be  considered  in  the  allot- 


Jtisepli  I^t'Mii.-ird.  <;re;U  lii-nd.  P.i.  Dark  com- i  John  Cuniininj,'s,  Lotransport,  Ind.  .Saiid.v  com- I  William  Zcrby,  Slu-iianduali,  I*a.  Sallow  cnin- 
ple.xioii;  brown  hair;  blue  e.ves;  agre,  27;  weit,'ht.  plexi<m;  Ihiil  curly  blonde  hair;  ag'e,  26;  height,  5  i  plexion;  dark  brown  hair;  dark  blue  eyes;  ape,  22; 
150  lbs.:  liei(,'ht,  .S  ft.  S  in.;  wears  No.  7  shoe.  jft.Sin.  weif,'ht,  164Ibs.:  heiyht.S  ft.  lOin.;  wears  No.  Sshoe. 


nearby  towns  to  be  on  the  lookout.  It  was  surmised  the  gang 
had  boarded  a  train  on  the  D.  &  H.  R.  R.,  and  Mr.  Flynn  headed 
a  posse  of  his  own  men  and  ran  out  a  special  car  and  made  a  flying 
run  some  lo  miles,  hoping  to  head  oS  a  freight  train  on  which  the 
bandits  were  supposed  to  be.  Had  they  done  so  there  would  have 
been  a  lively  battle,  as  both  sides  were  well  armed.  The  freight  had 
just  passed,  however,  but  it  was  learned  the  gang  were  aboard. 
Mr.  Flynn  then  wired  to  Summit,  a  little  station  with  two  or  three 
houses  10  miles  up  the  mountain.  At  this  place  resides  a  quiet,  un- 
assuming old  man  by  the  name  of  William  Leech,  who  was  formerly 
sheriff.  The  agent  awoke  him  and  when  the  train  pulled  in.  Captain 
Leech,  single  handed,  was  there  with  a  rifle.  When  the  six  desper- 
adoes climbed  out  of  a  box  car  he  remarked  he  wanted  to  converse 
with  them,  upon  which  the  crowd  began  firing.  Although  only  75 
ft.  away  he  was  not  hit  and  returned  the  fire,  killing  one  at  the  first 
shot,  mortally  wounding  another  at  the  second,  and  bringing  down 
a  third  with  the  next  shot.  A  fourth  surrendered,  and  two  escaped 
but  were  captured  later  in  the  day.  They  were  all  well  dressed,  and 
of  genteel  appearance.  On  their  persons  was  found  complete  out 
fits  for  safe  blowing,  including  wedges,  glycerine,  fulminating  caps, 
fuses,  etc.,  sufficient  to  wreck  a  large  building.  All  were  heavily 
armed. 


The  Sacramento  (Cal.)  Electric,  Gas  &  Railway  Co.  has  con- 
tracted with  the  Yuba  Electric  Power  Co.,  which  has  its  plant  at 
Folsom,  for  the  exclusive  use  of  5,000  h.  p.  This  places  10,000  h.  p. 
at  the  disposal  of  the  Sacramento  Co.,  which  will  rent  to  manu- 
facturers and  others 


ment  of  space  which  will  soon  be  made.  While  there  are  many  ap- 
plications on  file  in  every  line  of  industry,  it  is  desirable  that  the 
American  Sections  be  not  only  representative  of  this  country  btit 
also  represent  the  largest  possible  number  of  producers.  Both  our 
commercial  interests  and  national  pride  demand  that  our  works  be 
entered  in  this  most  important  International  Exposition.  It  is  esti- 
mated that  fully  60,000,000  people  from  every  part  of  the  globe  will 
attend,  and  it  will  be  an  opportunity  to  greatly  increase  our  foreign 
trade  and  to  demonstrate  that  the  United  States  is  supreme  in  the 
arts  of  peace. 

The  Chicago  office  of  the  Commission  is  in  the  Auditorium  Build- 
ing. 


VICTORY  FOR  SALT  LAKE  CITY  ROAD. 


The  Salt  Lake  City  Railroad  Co.  has  won  in  the  litigation  with 
property  owners  which  sought  to  prevent  a  certain  extension  of 
the  company's  lines.  The  abutting  owners  claimed  that  the  com- 
pany had  forfeited  its  franchise  in  the  street  in  question  and  that  it 
had  further  agreed  with  the  city  not  to  build  in  this  particular 
street.  The  Supreme  Court,  in  passing  on  the  question,  held  that 
the  property  owners  were  strangers  to  the  city  contract  and  could 
not  complain  of  a  violation  of  it,  granting  that  there  really  was  one; 
also  that  the  company's  franchise  could  be  forfeited  only  by  the 
state,  which  did  not  join  as  complainant. 


The  gross  earnings  of  the  Columbus  (O.)  Street  Railway  Co.  for 
February  showed  an  increase  of  $4,546,  and  the  net  earnings,  $4,019. 
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PERSONAL. 


MR.  II.  H.  LITTIiLL,  of  Duffalo,  is  spcndiiiK  sonic  time  in  Cal- 
i((>rni;L.  anil  c.\i)rcts  to  rt'turn  about  the  first  of  May. 


MR.  S.  L.  NELSON,  general  nianaprcr  of  the  SprinRficld   (O.) 
Railway  Co.,  was  a  recent  visitor  to  Chicago  and  this  oftice. 


MR.  IIOR.ACIC  C.  PEASE  has  been  appointed  purchasing 
agent  for  a  branch  of  tlic  Metropolitan  Street  Railway  Co.,  New 
York. 


MR.  GEORGE  B.  HENDRICKS  retired  from  the  position  of 
general  manager  of  the  Fort  Worth  (Tex.)  Street  Railway  on 
April  1st. 


MR.  C.  E.  FLYNN,  general  manager  of  the  Carbondale  Trac- 
tion Co.,  Carbondale,  Pa.,  was  a  caller  at  the  "Review"  office  when 
in  the  city  recently. 


MR.  T  W.  MEACHEM,  president  of  the  New  Process  Raw 
Hide  Co.,  of  Syracuse,  N.  Y.,  was  a  caller  on  the  "Review"  when 
in  Chicago  last  month. 


MR.  HENRY  SCII WITZGEBEL  has  been  appointed  purchas- 
ing agent  of  the  Metropolitan  Street  Railway  Co.,  of  Kansas  City, 
succeeding  Mr.  Sattcrlee. 


MR.  J.  L.  KARNES,  claim  agent  for  the  Metropolitan  Street 
Railway  Co.,  Kansas  City,  Mo.,  was  recently  presented  with  a  hand- 
some Elks'  bad^'e  by  a  number  of  friends. 


MR.  JAMES  ROSTRON  has  resigned  as  chief  engineer  of  the 
Chester  (Pa.)  Traction  Co.'s  power  house  to  accept  a  similar  posi- 
tion with  the  Sharpless  Dyewood  Extract  Co. 


MR  WILLIAM  A.  SATTERLEE,  who  has  been  purchasing 
agent  of  the  Metropolitan  road,  Kansas  City,  since  1890.  succeeds 
Mr.  Barratt  as  assistant  general  superintendent. 


MR.  L.  F.  KIRKER,  late  of  the  Central  Traction  Co.,  Pittsburg, 
has  been  appointed  general  manager  of  the  Wheeling  (W.  Va.) 
Railway  Co..  and  assumed  his  duties   Marcli    14th. 


MR.  KENNEDY  ASHWORTH,  of  Pittsburg,  has  been  ap- 
pointed general  manager  of  the  Park  &  Falls  Street  Railway  Co.,  of 
Youngstown,  O.,  and  entered  on  his  duties  March  20th. 


.MR,  W.  P.  QUIGG,  general  manager  of  the  City  Railway  Co., 
Fort  Worth.  Tex.,  has  been  appointed  manager  of  the  consolidated 
system  resulting  from  the  sale  of  that  road  to  the  Fort  Worth  Street 
Railway  Co. 


MR.  WILLI.-VM  P.  G.'XNNON,  for  several  years  secretary  of  the 
Syracuse  (N.  Y.)  Rapid  Transit  Co.,  was  on  March  14th  chosen 
president  to  succeed  Charles  R.  Flint,  of  New  York,  who  recently 
resit;ned  the  presidency. 


MR.  H.  E.  CHUBBUCK.  who  wa.?  formerly  manager  of  the 
Pueblo  (Colo.)  Street  Railway  Co..  and  lately  representative  of  the 
General  Electric  Co.  at  Salt  Lake  City,  has  been  appointed  general 
manager  of  the  Quincy  (111.)  Consolidated  Electric  Co. 


MR.  HAROLD  HARSON.  lately  chief  clerk  to  Gen.  Mgr.  T.  H. 
McLean,  of  the  Toledo  Traction  Co..  recently  removed  to  Florida; 
before  his  departure  he  was  presented  with  a  number  of  handsome 
remembrances  by  his  chief  and  other  officials  of  the  company. 


MR.  FREDERICK  UHLMANN.  president  of  the  Brooklyn 
Elevated  Railroad  Co.,  has  announced  that  he  is  not  now  eligible  to 
any  office  in  that  company,  as  he  has  sold  all  of  his  stock,  and  con- 
sequently will  not  be  interested  in  the  new  management  of  the  road. 


MR.  J.  D.  PARKER,  general  manager  and  superintendent  of 
the  Sandusky  (O.),  Milan  &  Xorwalk  Electric  Ry.,  recently  ten- 
dered his  resignation  but  it  was  not  accepted,  and  he  will  continue 
in  his  position.  Otto  Sturtzinger  has  been  appointed  as  his 
assistant. 


MR.  J.  W.  MEAKER,  JR.,  has  resigned  from  his  position  with 
the  Mcaker  Manufacturing  Co.,  and  will  shortly  open  an  office  in 
Chicago,  and  handle  street  railway  specialties.  His  experience  and 
popularity  and  acquaintance  in  the  street  railway  fraternity  will  in- 
sure him  a  good  business  from  the  start. 


MR.  GLORfjK  J.  HUR  J,  formerly  of  Toledo,  on  .April  1st  was 
appointed  superintendent  of  the  Jancsvillc  (Wis.)  Street  Railway 
Co.,  succeeding  Mr.  Fred  O.  Green,  who  resigned  to  accept  a  sim- 
ilar position  under  Mr.  Mark  Cummings,  at  Elkhart,  Ind.  Mr. 
Cummings  was  supe'intendent  of  the  Janesville  line  until  Oct.  I, 
1898. 


MR.  II.  A.  REEVES,  manager  of  the  street  railway  department 
of  the  H.  W.  Johns  Co.'s  Chicago  house,  after  a  sickness  of  three 
months,  has  gone  to  southern  California  to  recuperate.  He  is  re- 
ported to  be  improving  rapidly,  and  expects  to  be  able  to  return 
home  by  May  1st.  Mr.  A.  J.  Anderson  has  ably  managed  that  de- 
partment in  his  absence. 


MR.  THOMAS  BARRATT,  assistant  general  superintendent  of 
Metropolitan  Street  Railway  Co..  of  Kansas  City,  Mo.,  has  retired 
from  active  service.  Mr.  Barratt  is  now  nearly  70  years  of  age  and 
has  been  identified  with  the  Holmes  street  railways  for  27  years, 
having  been  in  the  employ  of  Mr.  Xehemiah  Holmes  when  he  was 
operating  horse  car  lines. 


MR.  JOHN  M.  RO.\CH,  vice-president  and  general  manager 
of  the  North  and  West  Chicago  Street  Railroads,  accompanied  by 
his  family,  has  been  spending  a  mqnth  on  his  island  26  miles  off  the 
Florida  coast.  Mr.  Roach  purchased  the  entire  island  last  year,  and 
is  improving  it  with  buildings,  walks  and  an  artesian  well  1,500  ft. 
deep.  He  has  his  own  tarpon  and  other  big  fishing  waters  and  is 
fast  making  an  ideal  winter  home. 


MAJ.  RUSSELL  B.  H.\RRISOX.  pro.vost  marshall.  Seventh 
Army  Corps  and  Department  of  the  Province  of  Havana,  Camp 
Columbia.  Havana,  Cuba,  is  the  present  address  of  a  well-known 
street  railway  ofiicial  who  was  one  of  the  first  to  enlist.  He  writes 
us  that  the  regiments  of  the  Seventh  Army  Corps  are  about  to  be 
mustered  out  and  that  he  will  shortly  return  and  intends  to  again 
enter  street  railway  work,  and  will  be  ready  to  consider  a  proposi- 
tion about  the  middle  of  May. 


MR.  CLOYD  M.\RSHALL  who  for  the  past  two  years  has  so 
acceptably  filled  the  position  of  electrical  editor  of  the  "Review," 
resigns  to  enter  business  on  his  own  account,  and  will  engage  in 
the  manufacture  of  apparatus  for  the  production  of  acetylene  gas 
for  residence  and  business  houses.  While  we  greatly  regret  to  part 
with  him.  he  carries  into  his  new  work  the  best  wishes  of  all  con- 
nected with  this  publication,  as  well  as  the  large  number  of  our 
readers  who  know  Mr.  Marshall  personally.  His  company  has 
already  entered  upon  a  fine  business  with  excellent  prospects  for 
the  future. 


ELECTIONS. 


JIR.   E.   B.   SMITH   has  been  chosen  president  of  the   Easton 
(Pa.)  Transit  Co. 


THE  HOUSTON  (TEX.)  ELECTRIC  STREET  RAILWAY 
CO.  has  chosen  oflicers  as  follows:  President  and  treasurer,  A.  N. 
Parlin:  vice-president  and  general  manager,  H.  F.  MacGregor;  sec- 
retary. F.  J.  DeMerrett;  auditor,  J.  W.  Payne:  superintendent,  E. 

S.  Ellis. 


THE  TACOMA  (WASH.)  R.\ILWAYS  &  POWER  CO..  or- 
ganized to  effect  a  consolidation  of  the  street  railway  and  power 
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companies  of  Tacoma.  taking  eflfect  April  ist.  chose  the  following 
officers:  President.  Gordon  Abbott;  vice-president,  L.  H.  Hale; 
treasurer,  R.  T.  Paine;  secretary,  I.  N.  Keeler. 


THE  NATIONAL  TRACTION  CO.,  which  was  recently  char- 
tered to  build  an  electric  railway  from  Columbus.  O.,  to  Indianapo- 
lis, Ind.,  has  chosen  the  following  officers:  President,  J.  Q.  A. 
Coover,  of  Spanker,  O.;  vice-president.  O.  P.  Waymire,  of  Spring- 
field; secretary,  N.  H.  Albaugh,  of  Tadmor;  treasurer,  S.  R.  Fergus, 
of  Phoneton.  Additional  directors  are  B.  F.  Weldy,  I.  F.  Hutchins, 
C.  H.  Allen  and  M.  C.  Reynolds. 


THE  VIRGINIA  ELECTRICAL  RAILWAY  &  DEVELOP- 
MENT CO.,  Richmond,  Va.,  has  chosen  directors  as  follows:  W. 
B.  Oliver,  H.  Irvine  Keyser  and  F.  C.  Todd,  Baltimore,  Md.;  and 
Messrs.  John  L.  Williams.  James  H.  Dooley.  S.  W.  Travers,  E.  L. 
Bcmiss.  Langhourne  M.  Williams,  J.  W.  Rothert,  W.  M.  Hablis- 
ton  and  Joseph  Bryan,  Richmond,  Va.  Mr.  E.  L.  Bemis  was  elected 
president. 


THE  MILWAUKEE,  RACINE  &  KENOSHA  ELECTRIC 
RAILWAY  CO.,  which  recently  entered  into  working  agreement 
with  the  Milwaukee  Electric  Railway  &  Light  Co.,  has  chosen  offi- 
cers as  follows:  President,  Matthew  Slush;  vice-president,  A.  W. 
Bishop;  general  manager,  John  I.  Beggs;  treasurer,  George  O. 
Whcatcroft;  secretary,  H.  C.  Mackay.  The  last  three  are  officers  of 
the  Milwaukee  Electric  Railway  &  Light  Co. 


OBITUARY. 


MR.  GEORGE  Y.  LORING,  who  was  for  many  years  superin- 
tendent of  the  Oakland  (Cal.)  Railway  Co.,  died  on  March  29th  at 
the  age  of  76. 


MODERN  STREET  CAR  BRAKES. 


Now  that  the  modern  high-speed  motor  car  has  generally  super- 
seded the  old-fashioned  horse  car,  the  demand  for  a  more  efficient 
braking  apparatus  is  recognized  by  railway  companies.  The  ordi- 
nary chain  and  spindle  brake  has  often  proved  inadequate  for  the 
heavy  electric  cars  of  today,  and  while  many  braking  devices  have 
been  invented  and  tried,  but  few  have  proved  successful. 

We  illustrate  herewith  a  simple  and  ingenious  brake,  which  has 
been  adopted  by  many  roads,  and,  it  is  said,  fully  meets  all  require- 
ments.   It  is  called  the  "Sterling"  safety  brake. 

The  device  is  made  up  of  a  pinion  shaft,  socketed  to  the  brake 
stafif  and  geared  to  a  double  sprocket  wheel,  in  the  ratio  of  five  to 
two.  By  this  simple  gearing  device  the  motorman's  power  is  multi- 
plied and  a  quick,  powerful  and  positive  action  is  secured.     The 


STERLING  S.\FETY  BRAKE. 

double  sprocket  wheel  carries  two  continuous  chains,  which  con- 
nect with  the  brake  shoe  rod.  The  double  chain  connection  insures 
safety,  as,  in  the  event  of  one  chain  breaking,  the  other  becomes 
operative  instantly.  The  wear  on  the  chain  is  equally  distributed 
through  the  double  sprocket  wheel,  thus  avoiding  the  continual 
"grinding,"  wearing  through  and  replacing  of  chain,  common  to 
the  ordinary  brake.  This  is  quite  an  important  item,  as  the  old- 
fashioned  chain  on  a  spindle  shaft  wears  out  on  an  average  in  from 


6  to  10  months  and  costs  considerable  for  maintenance.  The  double 
sprocket  wheel  and  gears  are  protected  by  housing.  The  pinions 
and  gears  are  made  of  steel,  the  castings  of  the  best  gun  metal  and 
the  chain  is  a  special  quality. 

The  device  is  extremely  simple,  having  few  parts,  and  none  which 
arc  liable  to  get  out  of  order.  It  is  easy  and  inexpensive  to  apply 
and  its  cost  is  about  one-sixth  that  of  an  ordinary  power  brake.  It 
is  in  successful  operation  on  hundreds  of  cars  and  has  proved  highly 
satisfactory  in  service. 

♦  »  » 

AN   ARC  HEADLIGHT. 


A  detachable  arc  headlight  for  trolley  cars  has  been  invented  by 
H.  P.  Wellpian.  and  is  here  shown.  The  lamps  have  been  in  use  for 
two  years  on  the  cars  of  the  Ashland  &  Catlettsburg  Street  Railway 
Co.,  and  have  given  perfect  satisfaction.     The  lamp  takes  a  current 


WELLMAN  ARC  LIGHT. 

of  from  2Y2  to  zVi  amperes  and  throws  a  brilliant  light  on  the  track 
for  a  distance  of  one  to  two  thousand  feet  ahead  of  the  car.  The 
lamp  is  hand  fed,  but  has  an  automatic  arc  starter.  If  the  circuit 
breaker  cuts  off  the  supply  of  current  or  the  trolley  leaves  the  wire 
the  arc  is  started  automatically  as  soon  as  the  circuit  is  closed.  A 
slight  turning  of  the  hand  wheel  to  feed  the  carbons  every  three  or 
four  hours  is  all  the  attention  necessary.  The  arc  enclosure  is  con- 
structed in  a  novel  way  being  particularly  accessible  for  removing 
carbons  or  cleaning.  It  has  a  complete  metallic  circuit  and  can  be 
lifted  from  its  socket  on  the  car  dash  and  swung  to  the  right  or  left 
lighting  the  country  on  either  side  of  the  track,  as  is  sometimes 
desirable  at  pleasure  resorts,  or  in  case  of  accident  of  some  kind,  or 
if  the  car  trucks  are  to  be  examined.  Standard  }^-in.  carbons  for 
enclosed  arc  lamps  are  used  and  the  lamp  is  very  economical  in 
their  consumption.  The  current  is  reduced  through  a  german  sil- 
ver resistance  substantially  built  ot  iron  and  porcelain  and  once  in- 
stalled it  requires  no  further  attention. 

With  this  headlight  there  is  no  excuse  for  a  motorman  striking  an 
obstruction  on  the  track,  as  he  can  see  as  well  by  night  as  by  day. 
This  lamp  has  saved  the  Ashland  &  Catlettsburg  Street  Railway  Co. 
from  several  serious  accidents,  notably  one  in  which  a  wagon  con- 
taining four  occupants  with  horses  rolled  down  an  8-ft.  embank- 
ment onto  the  track  within  350  ft.  of  an  approaching  electric  car, 
running  20  miles  an  hour.  The  motorman  at  once  saw  obstruction 
on  the  track,  and  by  quick  application  of  the  brakes  stopped  the 
car  in  time  to  avoid  a  most  distressing  accident,  which  would  have 
been  imavoidable  with  an  ordinary  headlight. 


BROWN  BROTHERS  BUY  ANOTHER  ROAD. 


Mr.  August  Gehner,  who  purchased  the  property  of  the  Peoples' 
Railway  Co.,  of  St.  Louis,  at  receiver's  sale  announced  on  March 
31st  that  arrangements  lor  the  sale  of  the  road  to  the  Brown  Broth- 
ers syndicate  had  been  completed,  and  that  the  transfer  would  take 
place  as  soon  as  the  necessary  papers  could  be  prepared.  The  Peo- 
ples' Ry.  has  C1V2  miles  of  cable  road. 
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THE  BROOKLYN   RAPID  TRANSIT  CO. 

ClinlDii  I..  Kossitcr,  who  now  slancls  al  the  lu-ad  of  wliat  is  prac- 
tically llu'  urban  lransi)orlation  system  of  Brooklyn,  is  a  man  who 
has  won  his  way  rapidly  and  steadily  to  prominence  and  success, 
b«t  withal  in  a  qiiici  and  unassuming  manner;  and  while  doing  this 
he  has  found  liim  in  make  warm  friends  out  of  his  larKe  circle  of 
acquaintances.  'Ihe  same  abilities  and  i|ualilies  which  characterize 
the  victorious  general  in  the  field,  are  those  which  we  expect  to 
find  in  one  who  undertakes  to  marshal!  the  various  transportation 
systems  of  a  large  city,  and  a  strong  hand  and  clear  head  carry  out 
to  success  the  immense  financial  undertaking  <>(  gigantic  consolida- 
tions. Such,  however,  has  been  the  record  which  Mr.  Kossitcr  has 
been  making,  and  now  that  he  is  bringing  into  one  big  family  the 
great  urban  systems  of  Brooklyn,  it  is  a  pleasure  to  offer  congratu- 
lations on  llie  .ililc  niainur  in  which  the  comliination  has  been  ef- 
fected. 

The  Brooklyn  Rapid  Transit  Co.,  whicli  since  its  organization  a 
little  over  three  years  ago  has  operated  the  largest  street  railway 
system  of  Brooklyn,  has  within  a  few  months  perfected  arrange- 


Thc  Brooklyn,  Queens  County  &  Suburban  Railroad  Co.  organ- 
ized in  1894  as  a  consolidation  of  three  other  companies;  it  owns 
and  operates  by  electricity  46  miles  of  track,  and  309  cars. 

The  Sea  Beach  Railway  Co.,  which  owns  and  operates  14  miles  of 
track  by  steam  dummies. 

The  Sea  View  Railroad  Co.,  which  owns  and  operates  2.3  miles  of 
elevated  track  by  steam. 

The  total  track  operated  by  the  Rapid  Transit  is  269.7  miles.  The 
oflicers  of  the  company  arc:  President,  Clinton  L.  Rossitcr;  vice- 
president,  H.  C.  Du  Val;  secretary  and  treasurer.  T.  S.  Williams; 
general  superintendent,  Ira  A.  McCormack.  Mr.  Rossitcr  has 
also  filled  Ihe  positions  of  president  and  general .  manager  of  the 
Brooklyn  Heights  and  the  Brooklyn,  Queens  County  &  Suburban 
Cos. 

2.  The  Nassau  Electric  Railroad  Co.  was  chartered  in  1893  and 
operated  under  franchises  granted  to  the  Kings  County  Electric 
Railway,  the  Coney  Island,  Fort  Hamilton  &  Brooklyn  Railroad 
and  the  Union  Railroad  Cos.  In  1896  it  leased  of  the  Kings  County 
Traction  Co.  for  969  years  the  property  and  franchises  of  the  Atlan- 
tic Avenue  Railroad  Co.,  including  the  Brooklyn,  Bath  &  West  End 
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mcnts  by  which  it  acquires  nearly  all  of  the  important  transporta- 
tion lines  on  Long  Island.  The  stockholders  of  this  company  se- 
cured control  of  the  stock  of  the  Nassau  Eelectric  R.  R.  a  few  weeks 
ago,  and  on  March  25th  purchased  the  Brooklyn  Elevated;  on 
March  21st  the  Brooklyn  &  Brighton  R.  R.  and  hotel  property  was 
bought,  and  it  is  reported  that  they  have  closed  a  bargain  for  the 
Kings  County  Elevated. 

These  four  great  systems  are  shown  in  their  various  ramifications 
by  tlie  accompanying  maps,  and  the  consituent  companies  are 
brieHy  as  follows: 

I.  The  Brooklyn  Rapid  Transit  Co.  was  chartered  in  January,  1S96, 
as  successor  to  the  Long  Island  Traction  Co..  whose  property  was 
sold  under  foreclosure  proceedings  in  1895.  It  controls  through 
ownership  of  capital  stock  and  bonds  the  following  companies: 

The  Brooklyn  Heights  Railroad  Co..  which  operates  the  Brook- 
lyn City  Railroad  Co.'s  lines  (seven  smaller  roads  have  been  at 
various  times  consolidated  with  the  Brooklyn  City)  under  a  g99-year 
lease  executed  in  1893.  The  Brooklyn  Heights  owns  1.2  and  the 
Brooklyn  City  206.2  miles  of  track.  The  Brooklyn  Heights  oper- 
ates 2.004  cars. 


Railroad  Co.    The  company  operated  132.24  miles  01  track  with  926 
motor  cars. 

3.  The  Brooklyn  Elevated  Railroad  Co.  was  chartered  in  1874. 
The  Union  Elevated  Railroad  Co.  was  consolidated  with  it  in  1890, 
and  in  1892  the  Seaside  &  Brooklyn  Bridge  Elevated  Railroad  Co. 
leased  to  the  Brooklyn  Elevated  all  the  various  roads  it  was  to  con- 
struct. A  receiver  was  appointed  for  the  Brooklyn  Elevated  in 
1897,  and  the  reorganization  has  just  recently  been  effected.  This> 
company  operates  41.06  miles  of  track,  2S6  cars  and  95  locomotives. 

When  the  Brooklyn  Elevated  passed  under  the  control  of  the 
court,  its  president.  Frederick  Uhlmann.  was  appointed  receiver; 
the  referee  appointed  to  audit  Mr.  Uhlraann's  accounts  compli- 
mented him  very  highly  upon  the  manner  in  which  he  had  executed 
the  trust,  performing,  with  the  help  of  his  counsel,  the  duties  usu- 
ally performed  by  the  president,  secretary,  treasurer  and  board  of 
directors. 

4.  The  Kings  County  Elevated  Railway  Co.  was  chartered  in 
1879.  and  its  road  opened  in  1894.  It  owns  21.72  miles  of  elevated 
track  and  leases  6.67  miles  of  surface  track  from  the  Brooklyn  & 
Brighton  Beach  R.  K. ;  the  company  operates  155  cars. 
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The  Brooklyn  &  Brighton  Beach  Railroad  Co.  owns  17.36  miles 
of  road  (measured  as  single  track),  connecting  Atlantic  avenue 
(Brooklyn)  and  Brighton  Beach. 

The  mileage  of  the  consolidated  system  of  which  Mr.  Rossiter  is 
the  head  is  475  miles,  and  this  will  doubtless  be  further  increased 
at  an  early  date  by  extensions  where  they  are  needed  and  by  the 
acquisition  of  other  desirable  roads  on  Long  Island.  There  are 
rumors  that  the  control  of  the  stock  of  the  Long  Island  Railroad 
Co.  will  soon  pass  to  the  syndicate  which  controls  the  Rapid  Tran- 
sit. 

The  immediate  result  of  the  consolidation  will  be  the  equipment 
of  the  elevated  lines  for  electric  traction  and  the  development  of  the 
elevated  traffic.  Mr.  Rossiter  states  that  Brooklyn  is  now  to  have 
real  rapid  transit.    He  says: 

"We  intend  to  make  a  feature  of  the  elevated  lines,  and  by  elec- 
trically equipping  them  the  running  time  will  be  materially  re- 
duced, in  fact,  it  is  intended  to  make  the  elevated  lines  so  popular 
that  the  bulk  of  the  travel  will  be  on  the  overhead  system.  Instead 
of  running  cars  every  eight  minutes  in  the  rush  hours  and  every 
ten  or  twenty  minutes  or  half  hour  in  the  middle  of  tlie  night,  we 
will  run  cars  on  the  elevated  lines  thoughout  the  entire  day  every 
two  minutes. 

"We  can  do  this  through  the  use  of  the  electric  system  of  motor 
power  which  will  permit  us  to  run  one  car  trains  when  traffic  is 
light  at  a  very  small  cost  as  compared  with  the  present  steam  sys- 
tem. If  we  can  get  the  bulk  of  the  travel  on  the  elevated  system, 
this  will  permit  of  the  reduction  in  the  number  of  cars  operated  on 
the  street.  I  expect  to  take  off  at  least  one-third  of  the  surface  cars 
now  operated  and  this  wmII  solve  the  vexatious  problem  of  the  con- 
gested state  of  traffic  on  Fulton  St. 

"Every  effort  will  be  made  to  induce  people  to  ride  on  the  ele- 
vated cars.  The  electric  elevators  will  be  put  in  at  all  the  principal 
stations,  so  that  the  long  climb  upstairs,  which  has  made  the  over- 
head systein  so  objectionable,  will  be  avoided.  An  express  train 
service  will  be  inaugurated,  so  that  on  holidays  and  in  the  summer 
time  the  cars  which  leave  the  Brooklyn  Bridge  at  the  Manhattan 
end  will  go  direct  to  Coney  Island  without  a  stop.  We  will  also 
inaugurate  a  liberal  system  of  transfers  between  the  elevated  and 
trolley  systems  so  that  a  passenger  can  ride  the  greater  portion  of 
his  journey  on  the  elevated  line  and  complete  it  by  way  of  the  sur- 
face lines." 

The  Brooklyn  Elevated  is  to  be  at  once  equipped  with  the  third 
rail  system;  the  electrical  work  on  the  Filth  Ave.  Division  ii  about 
half  completed.  Cars  will  be  equipped  with  motors  and  shoes,  and 
a  part  of  them  will  have  trolleys  also  in  order  that  the  Coney  Island 
cars  may  run  through.  The  steam  road  purchased  by  the  Rapid 
Transit  Co.  is  to  be  changed  to  the  overhead  trolley  system.  As 
soon  as  the  company  secures  full  control  of  the  Kings  County  Ele- 
vated it  is  to  be  equipped  for  electricity. 

The  Atlantic  Ave.  line  (shown  dotted  in  Map  3)  of  the  Long 
Island  Railroad,  which  parallels  the  Kings  County  Elevated,  and 
connects  with  the  Brooklyn  Elevated  is  to  be  joined  to  the  latter 
road  by  an  incline,  which  is  now  building,  and  it  is  stated  that  the 
Long  Island  R.  R.  will  spend  over  a  million  dollars  in  equipping 
its  lines  with  electricitv. 


GREENWOOD   NO  LONGER  MANAGER  OF 
PITTSBURG  CONSOLIDATED. 


TROLLEY  WAR  AT  HOMESTEAD. 


The  borough  of  Homestead,  near  Pittsburg,  has  discovered  a  new 
source  of  income,  that  of  fining  the  employes  of  the  United  Traction 
Co.  and  the  Monongahela  Traction  Co.,  which  engaged  in  a  lively 
contest  for  the  possession  of  McClure  St.,  in  Homestead.  Form- 
erly both  companies  used  the  tracks,  but  the  United  gave  up  its 
rights  on  condition  that  the  Monongahela  would  enter  into  certain 
working  agreements.  This  condition  the  former  claimed  was 
broken,  and  at  i  a.  m.  March  26th  put  a  force  of  men  to  work  cut- 
ting down  the  Monongahela  wires  in  McClure  St.;  nine  of  these 
men  were  arrested.  The  company  then  hauled  out  a  number  of 
cars  with  horses,  and  so  obstructed  the  track  that  no  cars  were 
run  Sunday.  At  10  a.  m.  the  United  Traction  Co.  put  men  at  work 
to  string  wires;  21  of  these  were  arrested  and  each  fined  $20  and 
costs. 


Mr.  G.  F.  Greenwood  is  no  longer  manager  of  the  Pittsburg 
Consolidated,  and  his  position  has  been  taken  by  Mr.  Charles  Fitz- 
gerald, who  has  bcen'connected  with  the  company  ever  since  its 
purchase  of  the  Citizens'  Traction.  Mr.  Greenwood  has  not  been 
entirely  dropped  from  the  company's  rolls,  having  been  given  a 
position  as  consulting  engineer,  but  will  give  most  of  his  time  to  a 
bridge  company  of  which  he  is  also  engineer.  Mr.  Greenwood's 
administration  has  not  been  a  specially  popular  one  from  the  stand- 
point of  the  public  and  employes,  however  competent  he  may  be 
as  an  engineer. 

Mr.  Fitzgerald  will  bear  the  title  of  general  superintendent,  as  the 
office  of  general  manager  will  be  abolished  for  the  present.  He  is 
an  experienced  and  successful  operator,  and  came  to  Pittsburg 
from  Philadelphia  some  10  years  ago. 

«  I  » 

CASHIER  OF  HOUSTON  ROAD  ROBBED. 


Mr.  E.  M.  Champion,  cashier  and  assistant  treasurer  of  the 
Houston  Electric  Ry..  was  sand  bagged  in  broad  daylight  when 
leaving  a  bank  with  $3,000  of  pay  roll  money  and  robbed  of  his 
money  while  unconscious.  Upon  being  revived  and  learning  that 
the  money  was  gone,  he  tried  to  shoot  himself  through  the  head, 
but  w-as  saved  by  a  friend,  who  struck  the  revolver  and  the  ball 
missed.  The  company  think  highly  of  Mr.  Champion  and  exoner- 
ate him  from  all  blame  in  the  matter. 


AURORA,  WHEATON  &  CHICAGO. 


The  Aurora.  Wheaton  &  Chicago  Railway  Co.  has  been  incor- 
porated with  a  capital  of  $1,500,000.  and  will  build  electric  lines 
from  Aurora  and  Elgin  into  Chicago,  which  it  is  expected  will  be 
strong  competitors  for  the  steam  roads. 

The  officers  are:  President,  B.  Mahler,  of  Cleveland,  president 
of  the  Lorain  &  Cleveland  Railway  Co.;  vice-president,  L.  J.  Wolf, 
Chicago;  treasurer,  M.  J.  Mandelbaum,  Cleveland,  a  banker  and  a 
director  in  several  interurban  electric  roads;  secretary,  Edward 
Dickinson,  assistant  cashier  of  the  Metropolitan  National  Bank  of 
Chicago.  Others  interested  are  Henry  Everett,  of  Cleveland,  presi- 
dent of  the  Big  Consolidated  system  of  that  city,  and  Will  Christy, 
president  of  the  Cincinnati  &  Hamilton. 

These  gentlemen  have  purchased  the  Northern  Electric  Ry., 
which  has  franchises  from  47th  St.,  Chicago,  to  River  Grove,  on  the 
Desplaines  River.  This  road  has  been  run  at  a  loss,  but  now  it  is 
the  intention  of  the  new  company  to  put  the  roadbed  in  first-class 
condition  and  give  it  a  northwestern  terminus  of  some  importance. 

This  same  company  will  build  two  lines  of  electric  railway,  one 
from  Aurora  and  one  from  Elgin,  into  Chicago.  It  has  already  ac- 
quired considerable  of  the  right  of  way.  Vice-President  Wolf 
states  that  work  will  be  begun  during  the  summer  and  be  pushed  as 
rapidly  as  possible. 


FATAL  ACCIDENT  AT  WORCESTER,   MASS. 


General  Manager  Lardner,  of  the  Tri-City  Railway  Co.,  Daven- 
port, la.,  has  ordered  12  new  open  cars,  to  be  delivered  May  ist. 


A  car  on  the  Millbury  division  of  the  Worcester  (Mass.)  Subur- 
ban Street  Railway  Co.  jumped  the  rails  while  crossing  a  bridge 
over  the  Blackstone  River  on  the  night  of  March  isth.  and  three 
persons  were  killed  and  one  injured.  A  defective  rail  was  the  cause 
of  the  accident.  After  the  car  left  the  track  it  bumped  over  the 
wooden  roadbed  for  more  than  fifty  feet,  when  with  a  side  lurch  it 
shot  diagonally,  crashed  through  the  iron  railing  of  the  bridge,  and 
fell  into  the  river  about  thirty-five  feet  below.  The  water  was  clear 
of  ice  and  the  car  was  almost  entirely  submerged,  only  the  roof  re- 
maining in  sight.  The  fall  broke  the  car  at  about  the  middle  and 
it  was  this  fact  that  saved  one  life,  that  of  a  60-year-old  passenger. 
He  managed  to  crawl  up  part  way  through  this  break  and  was  thus 
saved  from  drowning.  The  others,  the  conductor  and  two  motor- 
men,  one  on  duty  and  the  other  on  his  way  home,  were  not  only 
drowned  but  were  horribly  mangled. 

It  was  with  much  difliculty  that  the  passenger  was  rescued.  He 
had  been  pinned  in  the  break  and  remained  with  half  of  his  body  in 
the  icy  water  for  nearly  an  hour. 
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HALF   FARES. 


A  sliiki   nf  till-   Hiavcr  Valley  Traction  Co.'s  employes  was  be- 
gun ImsI  inMiiih,  lull  ;imii-al)ly  settled. 


The  common  council  of  Erie,  Pa.,  has  passed  an  ordinance  plac- 
ing a  tax  of  $25  per  year  on  each  street  car. 


The  governor  of  Tennessee  vetoed  the  hill  grantinK  street  rail- 
way corporations  power  to  conduct  a  lighting  business. 


April  1st  llic  I'un.xsutawney  (Pa.)  Street  Passenger  Railway  Co. 
began  a  60-day  experiment  selling  eight  tickets  for  25  cents. 


The  Oakland  (Cal.)  Consolidated  Street  Railway  Co.  will  organ- 
ize a  ierry  between  San  Francisco  and  Berkeley,  Oakland  and  Ala- 
meda. 


The  Black  River  Traction  Co.,  Watertown,  N.  Y.,  will  probably 
erect  another  car  barn  if  contemplated  additions  to  its  mileage  are 
made. 


W.  O.  Johnson,  of  Chicago,  was  on  March  13th  appointed  re- 
ceiver of  the  Freeport  (111.)  General  Electric  Co.,  operating  the 
street  railway. 


"l\Iotore(|"  is  the  new  word  coined  by  a  Cleveland  paper  when 
it  wants  to  make  a  short  cut  in  describing  the  collision  of  a  motor 
car  with  a  wagon. 


The  United  Traction  Co.,  Pittsburg,  has  received  the  contract  to 
carry  United  States  mail  between  Allegheny  and  Bellevue  Station,  a 
distance  of  five  miles. 


Mr.  Ilenry  Everett,  of  Cleveland,  is  understood  to  be  ne- 
gotiating for  the  Akron  Street  Railway  &  Illuminating  Co.,  and  to 
have  made  an  offer  of  $1,250,000. 


A  bill  has  been  reported  in  the  New  York  .\ssembly  requiring 
electric  railways  to  equip  their  cars  with  tenders  by  January  i,  1900, 
with  provisions  for  a  tine  of  $50  per  car  after  that  time. 


The  Buffalo,  Hamburg  &  Aurora  Railway  Co.,  which  was  men- 
tioned in  our  last  month's  issue,  is  negotiating  with  the  Niagara 
Falls  power  companies  with  a  view  to  making  a  contract. 


A  bill  has  been  introduced  in  the  Missouri  Legislature  providing 
that  no  city  council  shall  grant  a  street  railway  franchise  except 
with  consent  of  the  owners  of  one-half  of  the  abutting  property. 


The  Comptroller  of  the  Currency  has  ordered  an  assessment  of 
100  per  cent  on  the  stock  of  the  insolvent  National  Bank  of  Illinois; 
the  principal  asset  of  the  bank  is  the  Calumet  Electric  Street  Ry. 


March  14th  the  motormen  of  the  Keokuk  (la.)  Electric  Railway 
Co.  struck  for  shorter  hours;  two  cars  were  kept  running,  being 
operated  by  employes  of  Mr.  Hubinger,  president  of  the  company. 


W.  A.  C.  Ewan,  of  New  York,  proposes  to  organize  a  company 
capitalized  at  $1,000,000,  to  consolidate  the  street  railways  of  Akron, 
0.,  and  to  be  known  as  the  Akron  Consolidated  Traction  Company. 


The  Norfolk  (\'a.)  Street  Railroad  Co.  is  now  building  an  exten- 
sion comprising  2;S  miles  of  track.  The  company's  summer  cars 
have  all  been  repainted  and  are  ready  for  the  opening  of  the  season. 


Perry  Douds  was  on  March  13th  appointed  receiver  of  the  Ma- 
honing Street  Railway  Co..  of  New  Castle,  Pa.  The  company  was 
organized  to  build  between  New  Castle  and  l^Iahoningtown.  but 
never  got  farther  than  buying  the  ties. 


'llie  'I'lironlo  (Ont.;  Street  Railway  Co.  has  been  fined  for  run- 
ning a  car  which  did  not  have  a  vestibule  for  the  protection 
o(  the  conductor;  the  ordinance  in  question  says  that  "motor- 
men  or  others"  .-perating  the  car  shall  be  protected  by  vestibules, 
and  the  company  has  taken  an  appeal,  claiming  that  the  conductor 
does  not  operate  the  car. 


Ann  .'\rbor,  Mich.,  seems  destined  to  become  a  great  center  for 
electric  interurbans.  The  Detroit,  Ypsilanti  &  Ann  Arbor  Ry.  is 
finished;  a  contract  for  constructing  an  electric  road  to  Lansing 
has  been  let;  franchises  for  an  intcrurban  to  Jackson  have  been 
secured,  and  the  promoters  for  a  road  to  Adrian  have  been  en- 
couraged and  assisted  by  citizens  in  the  towns  interested.  Should 
plans  for  all  these  roads  be  carried  out  Ann  Arbor  will  present  a 
scene  of  great  activity  this  summer. 


HAMILTON   PRESIDENT  CITY   RAILWAY. 


D.  G.  Hamilton,  vice-president  01  the  Chicago  City  Ry..  ha.i 
been  elected  president  to  fill  the  vacancy  caused  by  the  death  of  Mr. 
Bowen.  Mr.  Hamilton  was,  until  recently,  president  of  the  Na- 
tional Railway  Co.,  operating  St.  Louis  lines. 


THEFT  OF  COPPER. 


The  prevailing  high  prices  of  copper  have  made  the  overhead 
lines  and  bonds  of  electric  railways  very  tempting  to  thieves  and 
the  companies  are  suffering  in  consequence.  A  case  is  reported 
from  Chester,  Pa.,  where  the  copper  rail  bonds  were  systematically 
removed  from  the  tracks  of  the  Chester  Traction  Co.  in  broad  day- 
light. After  the  loss  of  the  bonds  had  been  discovered  it  was  easy 
to  find  the  man  who  took  them,  as  he  had  been  seen  at  work  by 
many  persons  to  a  number  of  w-hom  he  hau  said  he  was  an  employe 
of  the  coinpany.  Upon  his  arrest,  he  gave  the  name  of  Walter 
Lyons  and  admitted  the  theft;  he  was  committed  to  jail  in  default 
of  $500  bail. 

«  ■  » 

NEW  CHICAGO  MANAGER   FOR  WESTING- 
HOUSE. 


Mr.  .Arthur  Hartwell  has  been  chosen  to  succeed  Mr.  Maurice 
Coster  in  the  management  of  the  Chicago  office  of  the  Westing- 
house  Electric  &  Manufacturing  Co.  Mr.  Hartwell  is  an  Ohioan 
and  for  a  number  of  years  was  interested  in  the  gas  business. 
About  ten  years  ago  he  entered  the  service  of  the  Westinghouse  Co. 
and  has  been  with  it  ever  since.  He  was  some  time  ago  given  the 
management  of  the  Pittsburgh  oflfice,  but  has  now  been  transferred 
to  Chicago,  where  he  fills  a  similar  position.  He  is  already  favor- 
ably known  to  many  in  the  electrical  fraternity  of  Chicago,  who 
welcome  him  as  a  valued  addition  to  their  numbers. 


H.   M.   BRINCKERHOFF. 


-Mr.  H.  M.  Brinckerhoflf,  who  has  been  ior  several  months  super- 
intendent of  motive  power  and  way  of  the  Metropolitan  Elevated 
Railway  Co.,  Chicago,  succeeded  Mr.  W.  E.  Baker  in  charge  of  the 
operating  departments  of  the  road,  with  the  title  of  assistant  gen- 
era! manager. 

Mr.  BrinckerhofF  has  had  a  wide  experience  in  electric  railway 
work.  He  graduated  from  the  Steven  Institute  of  Technology, 
taking  the  degree  of  mechanical  engineer  and  then  spent  two  years 
as  a  workman  on  line  work,  car  equipping  and  repairs,  power  sta- 
tion operation,  etc.,  with  the  West  End  road  of  Boston,  and  the 
Belt  Line  Street  Ry..  of  Utica.  N.  Y.  He  was  the  assistant  elec- 
trical engineer  on  the  Columbian  Intra-Mural  Ry..  during  the 
Columbian  Exposition,  and  assisted  in  planning,  equipping  and 
operating  that  line. 

Mr.  Brinckerhoflf  took  the  position  of  electrical  engineer  with  the 
Metropolitan  Elevated  Railroad  Co.  and  held  it  during  the  construc- 
tion and  afterwards  until  appointed  superintendent  of  motive  power 
and  way  last  winter.  His  friends  all  wish  him  continued  success 
in  the  management  of  his  road. 
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New  Work  in  1899. 


Electric  Railway  Extensions.   New  Buildings  and  Equipments,  Recently  Incorporated  Electric  Railway  Com- 
panies, and  Proposed  Electric  Railways. 


ALABAMA. 

HUNTSVILLE.— T.  W.  Pratt  has  applied  to 
this  city  for  an  electric  railway  franchise,  offer- 
Ins  to  have  three  miles  of  line  In  operation  with- 
in sixty  days. 

BIRMINGHAM.— The  Blrminsham  Traction 
Co..  Alex.  T.  London,  president,  and  Geo.  H. 
Clarke,  manager,  will  shortly  buy  ten  new 
closed  cars. 

BIRMINGHAM.— The  Bloomficld  &  Orchard 
Lake  Railway  Co.  has  a  franchise  to  construct 
an  electric  railway  to  Orchard   Lake. 

BIRMINGHAM.— The  Birmingham  Railway 
&  Electric  Co.  is  now  reconstructing  the  lines 
of  its  city  division,  requiringr  the  laying  of  new 
cross-ties,  new  rails  and  new  switches. 

GADSDEN.— The  Gadsden  &  Atlalia  Union 
Railway  Co.  has  contracted  with  the  Alpbama 
Light  &  Power  Co.  to  furnish  the  plant  of  the 
railway  company  with  electricity  and  is  iliang- 
Ing  the  line  into  an  electric  system. 

ARKANSAS. 

FORT  SMITH.— The  Fort  Smith  Traction. 
Light  &  Power  Co.,  Samuel  M.  Loud,  presi- 
dent, and  A.  N.  Sicard,  secretary  and  treasurer. 
Is  now  equipping  its  lines  with  electricity  and 
expects  to  have  them  in  operation  by  July  1st. 
The  company  is  p-utting  in  two  100-kw.  West- 
Inghouse  generators  coupled  to  liJO-h.  p.  Porter- 
Allen  engines.  It  will  operate  about  seven  cars 
at  first  and  will  furnish  the  city  with  light. 

PINE  BLUFF.— Seven  miles  of  electric  rail- 
way will  be  built  by  the  Pine  Bluff  TJlectric 
Light  &  Street  Railway  Co.  This  comnany  was 
incorporated  Dec.  6,  1S9S,  with  a  capital  of  $300,- 
000. 

CALIFORNIA. 

LOS  ANGELES.— The  contract  for  building 
the  Alhambra  Electric  branch  has  been  signed 
by  the  officers  of  the  Los  .A.ngeles  Terminal  Ry. 
and  the  city  of  Alhambra.  The  conditions  are 
that  cars  shall   be  running  within  five  months. 

FRESNO.— The  Fresno  Railway  Co.  was  in- 
corporated March  16,  to  build  a  standard  gage 
electric  railway  in  Fresno  County,  and  carry 
freight  as  well  as  passengers.  One  branch  of 
the  line  will  run  to  Clovis  and  together  with 
other  branches  the  estimated  length  of  the  road 
Is  twenty  miles.  The  company  has  a  capital 
stock  of  $500,000,  and  the  directors  are:  Alex- 
ander Gordon,  W.  M.  Wyatt.  W.  H.  McKenzie, 
C.   W.  Jones  and  S.   N.  Griffith. 

KERN  CITY.— The  necessary  funds  for  the 
proposed  electric  line  between  this  city  and  Ba- 
kersfleld  are  reported  to  have  been  secured.  The 
estimated  cost  of  the  road  is  $60,000.  H.  F.  Wil- 
li.ams  is  Interested. 

LOS  GATOS.— E.  N.  Davis  has  petitioned  the 
town  council  tor  franchise  for  an  electric  line 
to  San  Jose. 

OAKL.^ND.— The  Oakland  Railway  Co.  F.  S. 
Dnuby,  president,  and  M.  M.  Martin,  superin- 
tendent, is  substituting  electricity  for  the  cable 
on  San   Pablo  avenue. 

SAN  FRANCISCO.— The  Market  Street  Jtiiil- 
way  Co.,  H.  E.  Huntington,  president,  and  E. 
P.  Vining,  manager,  will  at  once  build  two  new 
lines. 

SANTA  BARBARA.— The  Santa  Barbara 
Consolidated  Electric  Co.,  C.  W.  D.  Miiler. 
president  and  manager,  will  between  June  and 
Jan.  1,  1300,  build  five  miles  of  new  track  and 
rebuild  one  mile.  It  will  buy  two  new  coast 
style  combination  cars  and  extend  its  power 
house. 

PASADENA.— The  Los  Angeles  &  Pasadena 
Electric  Railway  Co.,  C.  W.  Smith,  president, 
and  W.  H.  Smith,  manager,  will  on  May  1st 
begin  building  two  miles  of  new  track  and  will 
rebuild   two   miles. 

RBDLANDS.— The  Redlands  Street  Railway 
Co.,  Henry  Fisher,  president,  and  J.  H.  Fisher, 


manager,  will  build  four  miles  of  new  track 
between  the  Hotel  Casa  Loma  and  Canon  Crest 
Park,  commencing  in  a  few  months,  and  will 
rebuild  four  miles  of  its  old  lines;  two  combi- 
nation cars  will  be  bought. 

LOS  ANGELES.— The  Los  Angeles  Railway 
Co.,  H.  E.  Huntington,  president,  and  F.  W. 
Wood,  manager,  is  building  an  extension  of 
five  miles  to  its  main  line.  The  company  will 
buy  ten  new  double  truck  33-foot  cars,  and 
build  a  car  barn  of  Ht  cars  capacity. 

SAN  FR.\NCISCO— The  San  Francisco  & 
San  Mateo  R.oilway  Co.,  A.  B.  Spreckels,  presi- 
dent, and  W.  Clayton,  secretary  and  purchas- 
ing agent,  will  double  track  its  line  from  San 
Francisco  to  Holy  Cross  cemetery,  thirteen 
miles;  work  will  be  commenced  May  15th  and 
completed  by  October  1st.  The  company  will 
buy  thirty-five  double  truck  cars,  and  may  pos- 
sibly build  a  new  power  house  of  2,500  h.  p. 
capacity. 

LOS  .\NGELES.— .\ccording  to  report  the  $75.- 
000  bonus  asked  for  the  construction  of  a  trol- 
ley line  from  this  city  to  Whittier  has  nearly 
all  been  subscribed.  It  is  thought  that  work  on 
the  line  will  be  commenced  in  two  months. 

LOS  ANGELES.— It  is  said  that  the  Los  An- 
geles &  Redondo  Railway,  an  IS-mile  steam 
road,  is  to  be  changed  to  electricity.  L.  T. 
Garnsey,  president,  Los  Angeles.  The  subsidy 
of  $9  000  asked  by  the  Los  Angeles  Terminal 
Railway  for  building  the  Alhambra  electric 
branch  line  has  been  secured  from  the  city 
and  the  road  is  now  an  assured  fact.  T.  E. 
Gibbon,  vice  president  of  the  L.  A.  T.  Rail- 
way, Los  Angeles,  m.iy  be  addressed. 

SAN  DIEGO.— The  San  Diego  Electric  Ry.  is 
contemplating  double  tracking  the  line  on  Lo- 
gan and  National  avenues.  The  track  on  Logan 
avenue  will  be  2.100  feet  long.  J.  A.  Flint,  gen- 
eral manager. 

VISALIA.— The  directors  of  the  Visalia  &  Tu- 
lare dummy  line,  operating  in  Tulare  County 
between  the  places  named,  are  considering  the 
advisability,  of  changing  it  into  a  trolley  road. 
The  power  is  to  be  supplied  by  the  Mt.  Whitney 
Power  Co.  and  new  cars  will  be  provided. 

PAS.\DENA.— Geo.  D.  Leighton  has  secured 
the  right  to  build  and  operate  an  electric  street 
railroad  in  specified   streets  in   this  city. 

ALHAMBRA.— A  proposition  for  approval 
has  been  submitted  to  the  people  of  this  place 
by  the  Terminal  Railway  Co.,  which  proposes 
to  extend  its  main  line,  as  soon  as  electricity 
is  installed,  from  South  Pasadena  to  this  city, 
a   distance  of  three  miles. 

FRESNO.— S.  N.  Griffith  is  interested  in  a 
company  to  build  an  electric  street  railway  in 
this  city  with  branches  to  the  extent  of  twenty 
miles.  It  is  said  that  the  estimated  cost  will  be 
$350,000.  The  power  will  be  furnished  by  the  San 
Joaquin  Electric  Co. 

COLORADO. 

PUEBLO.— The  Pueblo  Traction  &  Electric 
Co.  has  been  incorporated  here  with  a  capital 
of  $500,000.  The  directors  are  John  F.  Vail. 
Charles  E.  Gast.  John  O.  Albert,  John  S.  Mac- 
beth and  Thomas  H.  Devine. 

BOWLDER.— Application  has  been  made  by 
citizens  of  this  place  for  p-ermlssion  to  build  a 
trolley    line   through    the    city. 

FLORENCE.— Surveys  have  been  made  tor 
the  proposed  electric  line  between  here  and 
Canon  City,  the  road  to  be  later  extended  to 
Soda  Springs  and  the  coal  camps. 

VICTOR.— The  Gold  Belt  line,  about  eight 
miles  in  length,  is  to  be  equipped  with  elec- 
tricity as  soon  as  the  electric  plant  now  build- 
ing at  Goldfield  is  completed,  according  to  re- 
port. 

CONNECTICUT. 

EAST  LYME.— Application  has  been  made  for 
the     incorporation    of     the    East     Lyme    Street 


Railway  Co.,  which  proposes  to  build  an  elec- 
tric railway  through  the  village  of  Nlantlc  to 
Crescent  Beach,  Black  Point,  Flanders  and  Os- 
wegatchie.  Ex-Representative  Calkins  of  East 
Lyme  and  New  London  is  counsel  for  the  com- 
pany. 

MONTIVILLE.— The  Montivllle  Railway  Co. 
has  petitioned  the  legislature  for  amendments 
to  its  charter  to  build  a  13-mile  road  north  and 
south  to  Norwich  and  New  London,  and  use 
electricity  for  motive  power.  Solomon  Lucas, 
representative. 

HARTFORD.— The    Hartford    Street    Railway 
Co.,    E.    S.    Goodrich,    president,    and    N.    McD. 
Crawford,  will  build  three-quarters  of  a  mile  ot  • 
new    track    in    Hartford,    commencing    work   In 
April. 

WATERBURY.— The  Waterbury  Traction 
Co.,  D.  S.  Plume,  president,  and  J.  E.  Sewell, 
general  manager,  has  petitioned  the  city  coun- 
cil for  permission  to  lay  tracks  on  the  Water- 
town  road  within  the  limits  of  Waterbury.  and 
if  it  is  granted  work  will  be  begun  at  once. 

NORWICH.— The  Norwich  Street  Railway 
Co.,  Billings  B.  Learned,  president,  and  W.  L. 
Adams,  superintendent,  will  build  ah  extension 
of  one-half  mile. 

NEW  BRITAIN.— The.  Central  Railway  & 
Electric  Co..  A.  M.  Young,  president,  and  E.  H. 
Mather,  manager,  will  build  two  and  one-half 
miles  of  new  track  between  Plainville  and 
Southington,  which  's  to  be  completed  by  July 
1st. 

NEW  HAVEN.— It  is  reported  that  a  consoli- 
dation is  contemplated  of  all  the  street  rail- 
roads in  this  city.  Thomas  M.  Waller,  James 
D.  Dewell,  Israel  A.  Kelsey,  Harrison  Wagner 
and  W.  B.  Ferguson,  representatives  of  differ- 
ent street  railways  in  New  Haven,  have  peti- 
tioned the  General  Assembly  for  an  act  of  In- 
corporation permitting  them  to  form  a  new 
street  railroad  company  and  to  build  exten-  . 
sions  to  the  present  lines.  The  consolidation 
would  embrace  the  New  Haven  Street,  the  New 
England  Street,  the  Westchester  Avenue,  the 
West  Shore  and  the  Fairhaven  &  Westville 
Companies. 

NORWALK.— The  Norwalk  Tramway  Co.  has 
completed  plans  for  a  new  storage  station  and 
extensions  of  its  systems  to  be  made  in  the 
spring.  W.  R.  Thompson,  chief  engineer,  40 
South  Main  street.  South  Norwalk. 

SOMERS.— A  petition  has  been  filed  for  a 
charter  for  an  electric  railway  to  be  operated 
between  this  city  and  Enfield  by  the  Enfield  & 
Somers  Electric  Railway  Co.  George  E.  Kenney 
is  interested. 

HARTFORD.— A  charter  has  been  applied  for 
by  W.  E.  Goodwin  of  Elmwood  and  Fred  C. 
Rockwell  of  Hartford,  who  wish  to  build  an 
electric  line  from  Hartford   to  New  Britain. 

CROMWELL.— F.  W.  Siebert.  Edward  W. 
Shedd  and  C.  Siebert  will  apply  for  a  charter 
to  build  an  electric  railway  in  this  city. 

BRANFORD.— The     Branford     Electric    Rail- 
way Co.  capitalized  at  $200,000  has  been  organ- 
ized   by   the   Branford   Electric   Co.,   to    build  a 
line  to  East  Haven.    A.  M.  Young,  president. 
DELAWARE. 

WILMINGTON.— The  New  Castle  &  Delaware 
City  Railway  Co.  has  been  incorporated  with  a 
capital  of  $100,000,  for  the  purpose  of  building  a 
line  between  the  points  named  in  the  title.  The 
incorporators  are:  Harry  A.  Richardson,  presi- 
dent of  the  First  National  Bank  ot  Dover;  Pe- 
ter J.  Ford  and  Peter  L.  Cooper.  Jr. 
DISTRICT   OF   COLUMBIA. 

WASHINGTON.— The  Washington  &  Univer- 
sity Railroad  Co.,  F.  C.  Kennedy,  president,  and 
J.  D.  Croissant,  manager,  will  build  an  exten- 
sion four  miles,  beginning  work  this  month. 
The  company  will  buy  tour  new  cars  and  build 
a  new  car  house. 
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WASHINGTON.— Tlie  Capital  Traction  Co.,  G. 
T.  Dunlijp,  prnsldont.  and  1).  S.  Carl.  Huperln- 
tendent,  liegan  robulkilni?  one  .iiid  onc-hnir  miles 
of  Its  lino  on  April  lat. 

FLORIDA. 
JACKSONVILLE.— Tho  Main  Street  Railway 
Co.  has  l>een  granted  a  new  eharter  by  the  city 
council,  undm-  which  the  company  Is  authorized 
to  build  an  extension  of  Us  present  line.  New 
stock  win  be  l.s.siied  to  cover  the  cost  of  the  Im- 
provement.   S.  B.  Hubbard,  president. 

GEORGIA. 

MACON.— The  Macon  Electric  Llffht  &  Rail- 
way Co.,  T.  J.  Carling,  president  and  manager. 
Is  rebulldlns  one  mile  of  track,  and  Is  building 
a  new  power  house  of  l.OOO  h.  p.  for  railway  and 
lighting  work. 

ATI.,ANTA.— The  Atlanta  Railway  Co..  M.  F. 
Amorous,  president,  and  F.  M.  Zimmerman, 
manager,  will  build  eleven  and  one-half  miles  of 
new  track  between  the  present  time  and  No- 
vember, and  rebuild  twelve  miles  of  old  track. 
The  company  has  recently  bouKht  llfteen  new 
combination   cars. 

AUGUSTA.— The  Augusta  Railway  &  Electric 
Co.,  D.  B.  Dyer,  president,  and  W.  E.  Mooro, 
manager.  Is  going  to  Install  three  400-kw.  tur- 
bine-driven generators. 

ATLANTA.— The  Atlanta  Consolidated  Street 
Ry.  has  petitioned  for  the  right  of  way  to  build 
an  extension  along  the  east  side  of  the  East 
Point  road  to  Oakland  City. 

IDAHO. 
WARDNER.  —  Articles  Incorporating  the 
Wardner  Kellogg  Electric  Railway  Co.  have 
been  filed  with  the  Secretary  of  Slate.  The  com- 
pany Is  capitalized  at  $500,000  and  purposes  to 
build  an  electric  railroad  from  Kellogg  through 
■R'ardner  through  the  Bunker  Hill  mine  and 
from  Kellogg  to  Government  gulch.  The  di- 
rectors are:  Bartlett  Pressley  and  Margaret 
Pressley  of  Kellogg;  Lawrence  O'Neill  of  Mur- 
ray; B.  Flaig  of  Wardner  and  William  W. 
Woods  of  Wallace. 

ILLINOIS. 

KANKAKEE.— Plans  are  under  way  for 
changing  the  route  of  the  Kankakee  Electric 
Street  Ry.  in  order  to  avoid  a  steep  hill  on  Har- 
rison  avenue. 

DANVILLE.— The  Danville  Gas,  Electric 
Light  &  Street  Railway  Co.  Is  figuring  with 
contractors  for  the  erection  of  a  depot  at  the 
Soldiers'    Home. 

ROCKFORD.— The  Rock  River  Electric  Rail- 
way Co.,  E.  M.  Hopkins,  president  and  mana- 
ger, which  has  offices  in  Chicago,  will  commence 
work  at  once  on  twenty-eight  miles  of  electric 
railway  between  Rockford  and  Oregon.  A 
power  house  of  SOO  h.  p.  capacity  and  a  car 
barn  will  be  built  and  fourteen  cars  bought. 

QUINCT.— The  Qulncy  Horse  Railway  &  Car- 
rying Co.  will  build  three  miles  of  extensions 
to  be  completed  by  June  1.  The  company  has 
bought  twelve  new  Brill  cars,  and  will  build  a 
new  car  house  of  twenty-eight  cars  capacity. 

CHrCAGO.- The  Chicago  City  Railway  Co. 
will  rebuild  eleven  miles  of  track  in  Halsted 
street,  the  work  to  be  completed  by  July  1. 
Some  new  work  may  be  done  If  the  necessary 
franchises  are  granted. 

JOLIET.— The  JoUet  Railroad  Co..  W.  F.  Mil- 
liken,  president,  and  C.  C.  Rush,  superintend- 
ent, will  build  an  extension  of  one  mile  of  new 
track  between  Bush  Park  and  Rockdale,  and 
rebuild  several  miles. 

PEORIA.— The  Peoria  &  Pekin  Terminal  Rail- 
way Co.,  T.  J.  Miller,  president,  and  L.  E. 
Myers,  manager,  will  build  twelve  miles  of  new 
track  between  these  cities  which  it  expects  to 
have  completed  by  July  1st.  Ten  •40-foot  open 
cars  will  be  bought,  and  a  car  barn.  100x200 
feet,  and  a  power  house  of  1,000  h.  p.  capacity 
built. 

PRINCETON.— The  Princeton,  Spring  Valley 
&  LaSalle  Railway  Co.  will  build  twenty-six 
miles  of  electric  road  between  Princeton  and 
LaSalle,  commencing  work  as  sobn  as  possible; 
it  will  buy  at  least  twenty  ears. 

ALTON.— The  Alton  &  East  Alton  Railway  & 
Power  Co.  and  the  Alton  Railway  &  Illuminat- 
ing Co.,  of  both  of  which  J.  F.  Porter  Is  pres- 
ident,   will    build    five    miles   of   track    between 


Alton  and  East  Alton  and  Ujiper  Alton,  com- 
mencing work  at  once  and  opening  the  line  by 
July  iHt.  Two  miles  of  track  will  be  rebuilt 
lining  70-poiind  railx.  Five  new  3i)-foot  carH  will 
bo  purchased  and  a  car  barn,  80xl2o  feet,  to 
hold  twenty  cars.  Is  to  be  built. 

ROCKFORD.— T.  M.  Ellis,  general  manager 
of  tho  Rockford  Railway.  Light  &  Power  Co., 
states  that  It  will  bulM  two  and  one-half  miles 
of  new  track  In  Rorkford,  using  5<)-pound  rails, 
and  Increase  the  capacity  of  Its  power  house 
by  2."i0  kw.  A  lino  to  Belvlderc,  twelve  mlha, 
will  be  surveyed  and  It  Is  hoped  that  the  right 
of  way  can  be  secured  and  construction  begun 
during  the  present  season. 

BIyOOMINGTON.— The  Rloomlngton  &  Nor- 
mal Railway  Co..  A.  K.  De  Mange,  president, 
and  John  Eddy,  manager,  will  build  five  miles 
of  extensions  and  rebuild  three  miles,  commenc- 
ing work  May  Ist.  The  company  has  Just  com- 
pleted a  new  car  house  having  a  capacity  of 
forty   cars. 

OTTAWA.— The  LaSalle  County  R.  R.  to  con- 
nect Slreator,  Ottawa  and  LaSalle  will  com- 
prise when  completed  fifty-two  miles  of  track. 
The  affairs  of  the  company  are  In  charge  of 
Nauglo.  Ilolcomb  &  Co.,  Chicago,  who  will  be- 
gin work  as  soon  as  the  weather  permits.  Some 
thirty-two  miles  of  track  will  be  entirely  new 
construction  and  much  of  the  remaining  twenty 
miles  win  have  to  be  rebuilt.  It  Is  the  Inten- 
tion of  the  company  to  furnish  power  for  the 
railway  and  also  for  lighting  the  three  cities 
from  a  single  power  station.  About  twenty- 
five  new  cars  will  be  bought. 

GALBSBURG.— The  Electric  Motor  &  Power 
Co.,  Fred  Seacord.  president  and  manager.  Is 
making  an  addition  to  Its  power  plant  In  order 
to  do  a  lighting  business. 

PEORIA.— The  Central  Railway  Co.  has  peti- 
tioned the  city  council  for  permission  to  build 
two  branch  lines,  one  to  start  from  its  present 
tracks  on  Main  and  Boulevard  streets  and  the 
other  on  Depot  street.  If  the  franchise  Is 
granted  the  work  Is  to  be  completed  In  ninety 
days. 

BELLEVILLE.— The  Belleville  Electric  Rail- 
way Co.  will  extend  its  line  one-half  mile  Into 
the  city  limits,  and  replace  one  and  a  half 
miles  of  single  track  road  with  double  track, 
the  material  for  which  has  already  been  pur- 
chased. John  A.  Day.  president  and  general 
manager. 

MOLINE.— The  Tri-City  Street  Railway  Co. 
will  lay  new  rails  on  the  tracks  of  the  blue  line 
from   First  street  to   the  city  limits. 

SYCAMORE.— The  Lake  Geneva.  Sycamore  & 
Southern  Electric  Ry.  has  petitioned  the  super- 
visors of  DeKalb  County  for  permission  to 
build  through  that  county.  A  20-year  franchise 
is  asked  for,  with  a  single  track  road.  The 
company  was  incorporated  in  December,  1S97. 
with  a  capital  stock  of  $155,000.  George  B.  Mor- 
ris and  John  B.  Whalen  are  among  those  inter- 
ested. 

INDIANA. 

HAGERSTOWN.— A  franchise  has  been  grant- 
ed the  Interurban  Traction  Co.  permitting  it  to 
run  an  electric  line  through  this  place,  the  in- 
tention ultimately  being  to  form  connections 
with  Indianapolis  and  Richmond. 

TERRE  HAUTE.— The  Terre  Haute  Electric 
Railway  Co..  Joshua  Jump,  receiver,  and  M.  F. 
Burke,  manager,  will  rebuild  two  miles  of  track. 

FRANKFORT.— The  Clinton  Traction  Co.. 
Geo.  T.  Dinwiddie.  president,  and  J.  W.  Mor- 
rison, manager,  will  build  ten  miles  of  electric 
railway  In  Clinton  county.  It  expects  to  begin 
work  in  four  montiis  and  open  the  line  next 
year. 

GREENFIELD.— The  Indianapolis  &  Green- 
field Rapid  Transit  Co..  John  J.  Cooper,  presi- 
dent, will  build  a  25-mile  line  between  Knights- 
town  and  Indianapolis,  commencing  work  June 
1st  and  completing  it  by  October  of  this  year. 
It  will  buy  ten  cars  and  build  a  car  t>arn  and 
power  house- 

AUBL'RN.— The  Northeastern  Indiana  Street 
Railway  Co..  S.  A.  Powers.  Angola.  Ind..  pres- 
ident, and  W.  E.  Griswold.  Auburn,  manager. 
Is  arranging  to  build  an  electric  line  between 
Ft.  Wayne  and  Orland.   forty-five  miles. 

CAMBRIDGE  CITT.— The  Cambridge  City 
Interurban   Traction  Co.   will   build   twenty-flve 


miles  of  lines  to  connect  'amlMldge  City,  Eiuit 
Germantown,  Mt.  Auburn,  Dublin,  Milton,  Ha- 
gerstown  and  Economy:  work  Is  to  be  com- 
menced In  sixty  days  and  the  line  Is  expectrKl  to 
be  opened  by  8eptcml)er  Ist.  Tho  company  will 
buy  twc-nty-flvc  cars  and  build  a  car  house  and 
a  iiowor  house  of  <500  h.  p.  capacity.  Mi'ssr*. 
Kenncy  A  Kepler.  Cambridge  City,  are  In 
charge  of  the  plans. 

RICHMOND.— The  Richmond  Traction  Co., 
Elijah  KcHslerr.  manager,  will  build  two  miles 
of  new  track  extending  Its  line  to  the  Fair 
Grounds. 

MICHIGAN  CITY.-Tho  Lake  Cities  Electric 
Railway  Co.,  I.  I.  Spiro,  receiver,  and  F.  H. 
Root,  superintendent,  will  build  an  extension  of 
two  miles  during  the  oomlnff  summer  and  make 
some  additions  to  Its  power  plant. 

WABASH.- Tho  Hoard  of  Commissioners  have 
granted  the  right  of  way  for  a  new  Interurban 
electric  line  through  Kosciusko  County.  Two 
routes  were  asked  for.  One  from  Rochester  to 
Kendallvllle,  via  Warsaw,  Vawlcr  Park.  North 
Webster  and  Albion,  and  the  other  from  Roch- 
ester to  Akron.  Scva»topol,  Burket  and  Pales- 
tine. Right  of  way  has  been  granted  along  the 
highways  In  both  cares,  the  promoters  bclns 
permitted   to  select  the  route. 

WABA9H.— It  Is  announced  that  the  sale  has 
been  effected  of  the  Indiana  Electric  Go's,  lines 
In  Elkhart,  connecting  that  city  with  Goshen 
and  Including  the  seven  miles  of  track  In  Elk- 
hart, the  purchasers  being  Delwonh  &  Ken- 
nedy, owners  of  the  South  Bend  system.  The 
new  owners  will  build  an  electric  street  railway 
from  South  Bend  to  Goshen,  a  distance  of  thir- 
teen miles,  this  fall. 

ELWOOD.— The  Elwood  Electric  Street  Rail- 
way was  sold  January  2d  to  the  Union  Traction 
Co.  This  company  h.as  already  completed  the 
line  from  Anderson  to  Alexandria,  and  the  coun- 
cil of  this  city  will  Immediately  grant  the  com- 
pany the  right  of  way  Into  Elwood.  Charles  8. 
Henry,  president. 

INDIANAPOLIS.— Charles  L.  Harry,  super- 
intendent of  the  Kokomo  Railway  Co..  has  filed 
petitions  with  the  commissioners  In  Tipton  and 
Hamilton  Counties,  asking  for  the  right  of  way 
and  privileges  of  building  an  electric  railroad 
extending  from  Tipton  south  through  Atlanta, 
Arcadia  and  Cicero  to  this  city.  E.  H.  Shirk, 
president  of  the  Tipton  National  Bank,  Is  also 
interested  in  the  proposed  road. 

ANDERSON.— N.  N.  Morse,  representing  In- 
dianapolis capitalists,  has  petitioned  the  com- 
missioners for  a  franchise  to  build  an  electric 
railway  from  Anderson  to  Ingalls.  via  Pendle- 
ton. 

NE'W  CASTLE.— The  commissioners  of  Henry 
County  have  granted  a  franchise  to  the  New 
Castle  Electric  Railway  Co.  to  build  In  this  city. 
The  franchise  requires  work  to  begin  before  Oc- 
tober, 1S99,  The  directors  of  the  company  are  E. 
B.  Phillips.  P.  Wisehart.  Thad.  Gordon.  D.  P. 
Jennings  and  T.  B.  Millllcan. 

RICHMOND.- A.  C.  Llndemuth  of  this  city, 
as  agent  for  W.  A.  Pickens  of  Indianapolis. 
Ind.,  has  petitioned  the  council  for  a  franchise 
to  build  a  railway  through  this  city,  using 
either  steam,  electric  or  other  motive  power. 

LEBANON.— The  Board  of  Commissioners  of 
Boone  County  has  been  petitioned  by  a  traction 
company  for  an  electric  line  connecting  Indian- 
apolis with  Lebanon.,  Logansport.  Delphi. 
Frankfort  and  Lafayette.  It  is  proposed  to 
ultimately  construct  a  line  connecting  Chicago 
with   the  Indiana  gas  belt. 

INDIANAPOLIS.— The  county  commissioners 
have  granted  a  50-y?ar  franchise  to  D.  P.  Er- 
win.  David  M.  Parry  and  D.  M.  Ransdell.  to 
build  an  electric  railway  over  the  National  Road 
via  Bridgeport.  The  line  is  to  be  completed  t)e- 
fore  September,  1901. 

PORTVILLE.— Ellis  C.  Carpenter  of  Ander- 
son, representing  the  Charles  L,  Henry  Union 
Traction  Co..  has  been  granted  a  franchise  for 
the  use  of  the  streets  for  the  proposed  new 
electric  line.  The  right  of  way  has  now  been 
secured  in  all  the  incorporated  towns  between 
Anderson  and  Indianapolis,  and  it  is  thought 
work  will  be  commenced  at  once. 

LOG-AJCSPORT.— The  Indianapolis  &  Logans- 
port  Traction  Co.  has  been  granted  a  50-year 
franchise  along  the  Michigan  road  to  the  north 
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county  line;  the  proposed  road  will  occupy  the 
west  side  of  the  highway  and  Is  estimated  to 
cost  ll.OOO.OOO.  Louis  C.  Walker.  Indianapolis, 
Is   counsel   for    the  company. 

ROCHESTER.— .\  franchise  has  been  granled 
by  the  commissioners  of  Fulton  County  tor  an 
electric  railway  from  this  city  to  Winona  Lake. 
This  will  be  an  extension  of  the  proposed  road 
from   Logansporl   to  Rochester. 

MEROM.— It  Is  reported  that  A.  D.  Hayworth. 
of  Washington,  D.  C,  and  others  are  Interested 
In  the  construction  of  an  electric  railway  from 
Terre  Haute  to  Merom.  a  distance  of  thirty- 
two  miles, 

EVANSVILLE.— Hennlng  &  Hennlng  of  Day- 
ton. O..  are  said  to  represent  capitalists  who 
contemplate  the  construction  of  a  suburban 
line  from  E\-ansvllle  to  Rockport,  Tell  City  and 
Cannelton.  C.  J.  Murphy  of  the  Business  Mens 
Association   may  be   addressed. 

ALB.\NT.— Surveys  for  an  electric  line  be- 
tween this  place  and  Pennville,  passing  through 
Dunkirk,  have  been  completed,  .and  work  on 
the  proposed  line  will  begin  at  once. 

WARS.WV.— Surveys  have  been  completed  tor 
the  three-mile  electric  line  between  Warsaw 
and  Winona,  which  N'oah  J.  Clodtelter  proposes 
to  build  and  have  in  operation  by  Jime  1. 

RICHMOND.— The  Interurban  Railway  Co. 
was  incorporated  March  Sth  to  build  from  this 
city  to  Cincinnati.  O..  via  Sciplo.  Benj.  Starr, 
president. 

IOWA. 

CEDAR  RAPIDS.— A  stock  company  has  been 
organized  and  the  city  council  has  been  peti- 
tioned for  a  20-year  franchise  for  a  street  rail- 
way in  this  city.  The  promoters  of  the  scheme 
are  G.  W.  Koontz.  S.  Bradley  and  C.  S.  Mercer. 

OTTl'MWA.— The  Ottumwa  Electric  &  Steam 
R.  R.  has  been  Incorporated  with  a  capital  stock 
of  $200,000  to  build  an  electric  street  railroad  in 
the  city  of  Ottumwa  and  vicinity.  The  com- 
pany is  permitted  to  use  either  or  both  steam 
and  electricity.  The  directors  are:  J.  H.  Mer- 
rill. William  Daggett.  J.  B.  Sax.  J.  W.  Garner. 
Samuel  Mahon  and  Calvin  Manning,  all  of  Ot- 
tumwa. 

MlSSOI'Rr  V.A.LLEY.— A  number  ot  promi- 
nent citizens  and  capitalists  of  this  city  are  pre- 
paring for  the  organization  of  a  company  for 
the  building  ot  an  electric  railway  plant  and 
line  In  Missouri  Valley.  Messrs.  Edgecomb. 
Deur.  Kellogg  and  Kramer  are  at  the  head  of 
the  project. 

MUSCATINE.— H.  'W.  Hutting  has  sold  half 
Interest  in  the  Muscatine  Electric  R.  R.  to  L. 
W.  Prior.  New  extensions  and  improvements 
will  be  added. 

KANSAS. 

LEAVENWORTH.— The  commissioners  of 
Leavenworth  County  have  granted  a  50-year 
franchise  to  A.  A.  Fenn  and  others  to  construct 
an  electric  line  connecting  Kansas  City  and 
Leavenworth.  Work  is  to  begin  by  April  1  and 
to  be  completed  by  Jan.  1,  1900. 

LEAVENWORTH.— The  Leavenworth  Elec- 
tric Railroad  Co.,  Newman  Erb,  president,  and 
E.  E.  Coombs,  manager,  expects  to  build  a  new 
brick  car  barn  to  house  thirty  cars,  and  to  buy 
four  new  open  motor  cars. 

CHERRYVALE.— A  franchise  has  been  grant- 
ed to  C.  J.  Corbin  to  build  an  electric  railway 
from  Cherryvale  to  Corbin  City,  a  new  town, 
one  mile  distant. 

KANSAS  CITY.— A  charter  has  been  granted 
to  the  Kansas  City  &  Leavenworth  Railway  Co. 
to  construct,  operate  and  equip  a  railway  from 
Kansas  City,  through  Lansing  and  other  inter- 
vening stations,  to  Leavenworth,  Kan.  The 
capital  stock  of  the  company  is  $1,000,000.  The 
directors  are  D.  H.  Kimberly,  Chas.  O.  Everts, 
H.  C.  Ellison,  all  of  Cleveland,  O. 

lOLA.— The  lola  Rapid  Transit  &  Electric 
Light  Co.,  W.  S.  Hendricks,  president,  and  A. 
W.  Reck,  manager,  will  build  a  line  from  lola 
and  La  Harpe.  between  May  and  September. 
The  company  will  buy  five  flew  cars. 

KENTUCKY. 

FORDSVILLE.— An  electric  tramway  half  a 
mile  in  length  will  soon  be  built  by  the  Fords- 
ville  Block  Coal  Co.  Address  Ike  C.  Adair, 
secretary  and  treasurer. 


COVINGTON.— The  Cincinnati.  Lawrenceburg 
&  Aurora  Electric  Street  Railroad  Co.  has  ap- 
plied to  the  county  commissioners  for  a  50-year 
franchise  and  right  of  way  to  build  and  operate 
a  single  or  double  track  electric  street  railroad 
from  Anderson's  Ferry  to  the  Indiana  state 
line. 

PADUCAH.— The  Paducah  Street  Railway  Co. 
has  Hied  a.  trust  deed  to  the  America  Trust  & 
Savings  Co.  tor  the  sum  of  $400,000,  to  be  used 
for  the  purpose  of  enabling  the  street  car  com- 
pany to  Issue  additional  bonds  for  improve- 
ments. 

C.^RROLLTON.— A  company  has  been  incor- 
porated here,  according  to  report,  to  build  an 
electric  line  from  Warsaw  to  Milton  and  from 
Carrollton  to  English  Station.  Myron  O.  Bax- 
ter,  president. 

LOUISIANA. 

NEW  ORLEANS.— The  Orleans  Railroad  Co., 
E.  Perrin,  president,  and  V.  L.  Welloz,  super- 
intendent, will  shortly  add  two  new  cars  to 
the   equipment. 

NEW  ORLEANS.— The  New  Orleivns  &  Car- 
rollton Railroad  Co..  J.  K.  Newman,  president, 
and  Geo.  H.  Davis,  manager,  will  rebuild  the 
St.  Charles  Ave.  line,  using  100-pound  rails,  and 
build  an  extension  along  Carrollton  Ave.  to 
Athletic    Park. 

M.\INE. 

LEWISTON.— The  Lewiston.  Brunswick  & 
Bath  Street  Ry.,  A.  H.  Shaw,  president,  and 
A.  F.  Gerald,  manager,  expects  to  build  a  new 
car  barn  at  Lewiston,  108x154  feet,  and  a  power 
house,  50x90  feet,  equipped  with  machinery  of 
1,000  h.   p.    capacity. 

GOULDSBORO.— John  G.  Moore.  J.  Montgom- 
ery Sears  and  other  well-known  capitalists  are 
considering  the  project  of  an  electric  railroad 
from  Winter  Harbor,  through  Gouldsboro  and 
connecting  with  the  Washington  County  Rail- 
road, a  distance  of  about  ten  miles:  four  miles 
of  the  proposed  railway  has  already  been  sur- 
veyed. 

S.\CO.— Isaac  A.  Walker  &  Son  of  Philadel- 
phia have  been  given  the  contract  for  equipping 
and  building  the  Saco  River  Electric  Railroad. 
The  line  extends  from  Saco  to  Bonny  Eagle  and 
is  about   eleven  miles  in  length. 

BANGOR.— The  Bangor.  Hampton  &  Winter- 
port  Railway  Co.  is  preparing  plans  to  extend 
its  line  in  the  early  spring  to  Winterport  and 
to  have  it  completed  by  July  1st.  President,  N. 
H.  Mitchell.  29  Hammond  street. 

BELFAST.— James  Mitchell,  a  railroad  con- 
tractor and  promoter  of  Bangor,  Me.,  is  to 
build  a  five-mile  electric  railroad  this  spring 
between  this  city  and  Northport. 

BENTON  FALLS.— The  Benton  Falls  &  Fair- 
field Ry.,  which  was  built  principally  for  freight 
traffic,  and  now  operating  five  miles  of  road, 
will  build  a  new  power  station  on  the  Sebasti- 
cook,  about  two  miles  above  Benton  Falls. 

MARYLAND. 

CUMBERLAND.— The  Cumberland  Electric 
Railway  Co.,  Geo.  L.  Wellington,  president,  and 
W.  M.  Roberts,  jr.,  superintendent,  is  now 
building  an  extension   to  its  car  barn. 

CUMBERLAND.— A  new  franchise  has  been 
granted  to  the  promoters  of  the  Cumberland- 
Westernport  Electric  Ry.,  which  requires  them 
to  begin  work  within  90  days,  and  to  have  the 
entire  road  completed  and  in  operation  within 
two  years.  E.  F.  Walker,  president,  Philadel- 
phia,  Pa. 

ANNAPOLIS.— The  Baltimore,  Marley,  Moun- 
tain Bar  Electric  Railway  Co.  has  just  been  in- 
corporated in  this  city  with  a  capital  of  $50,000 
in  shares  of  $50,  to  construct  an  electric  railway 
from  this  place  to  Baltimore  City  and  Mountain 
Bar. 

CUMBERLAND.— Surveys  have  been  begun 
for  the  proposed  electric  railroad  from  this  city 
to  Westernport,  a  distance  of  30  miles.  Engi- 
neer,   G.    B.   Howell,    Philadelphia,   Pa. 

BALTIMORE.— The  Baltimore  Consolidated 
Railway  Co.  has  made  a  survey  along  the  Fred- 
erick turnpike  from  Elliott  City  to  St.  Johns 
college,  a  distance  of  about  six  miles,  for  a 
proposed  single  track  extension. 
MASSACHUSETTS. 

DBDHAM.— Work  is  in  progress  on  the  Nor- 
folk Western  Street  Ry.,  on  High  St.     The  pro- 


posed route  is  from  Jledfield  to  Dedham,  via 
Westwood,  nine  miles.  President,  W.  W.  Mitch- 
ell, Medfieid.  Mass.;  engineers,  Hodges  &  Har- 
rington, 60   State  St.,   Boston. 

TAUNTON.— The  Taunton  &  Mlddleboro 
Street  Railway  Co.  has  been  organized  to  build 
a  street  railway  from  the  terminus  of  the  East 
Taunton  Street  Railway  in  Taunton  through 
Lakevllle  to  the  location  of  the  New  Bedford, 
Mlddleboro  &  Brockton  Street  Railway,  a  dis- 
tance of  oVs  miles.  The  directors  are  Fred 
C.  Hinds,  Newton;  A.  M.  Bearse,  Mlddleboro; 
A.   P.    Smith,    New  Bedford,  and  others. 

FITCHBURG.— The  Gardner,  Westminster  & 
Fltchburg  Railway  Co.  has  been  granted  a 
franchise  to  build  a  street  railway  to  the  town 
line  of  Westminster. 

MEDFIELD.— Contracts  will  be  let  in  a  few 
days  by  the  Norfolk  Western  Street  Railway 
Co.,  for  the  proposed  electric  line  between  this 
city  and  Dedham,  via  Westwood.  a  distance  of 
nine  miles.  Engineers,  Hodges  &  Harrington,  60 
Slate  street.   Boston. 

BRAINTREE.— The  selectmen  of  this  place 
have  granted  a  franchise  to  the  Braintree  & 
Weymouth  Street  Railway  Co.,  to  build  on 
Meadow   Road   and    French   avenue. 

NEEDHAM.— The  railroad  commissioners 
have  authorized  the  Natick  &  Cochltuate 
Street  Railway  Co.  to  extend  its  tracks  to  Need- 
ham.     President,  H.   Harwood,   Natick. 

PITTSFIELD.— The  Pittsfield  Electric  Street 
Railway  Co.  has  been  given  permission  by  the 
aldermen  to  lay  additional  tracks  on  North 
and  Wahcomah  streets.    Manager.  P.  C.  Dolan. 

QUINCY.— It  is  reported  that  the  Qulncy  & 
Boston  Street  Railway  Co.  will  soon  build  a 
car  house,  near  Neponset  bridge,  on  Robinson's 
wharf.  The  dimensions  will  be  93x23xl44teet, 
and  the  cost,  $15,000.  B.  J.  Week,  purchasing 
agent  and  superintendent,  4  Washington  street, 
Qulncy. 

BRIDGEWATER.— The  Brockton,  Bridge- 
water  &  Taunton  Street  Railway  Co.  has  pe- 
titioned the  selectmen  of  Bridgewater  tor  per- 
mission to  lay  a  branch  track  from  the  main 
line  to  the  power  station.  G.  H.  Campbell,  pres- 
ident, Brockton,  Mass. 

WAITSFIELD.— This  town  has  voted  to  issue 
$19,000  in  bonds  to  aid  in  the  construction  ot  the 
proposed  Mad  River  Valley  Electric  Ry.  from 
Montpelier  to  Warren,  via  Middlesex.  Moretown 
and  ■S\'aitsfield,  a  distance  of  about  2f;  miles.  F. 
C.    Kennedy,    president,    Burlington,   Vt. 

GEORGETOWN.— The  Georgetown,  Rowley  & 
Ipswich  Street  Raihva>-  Co.  has  been  organ- 
ized with  a  capital  stock  ot  $180,000,  to  build  18 
miles  of  street  railway.  The  Incorporators  are: 
C.  E.  Barns,  53  Staie  street,  Boston;  Edmund 
B.   Fuller.    Haverhill,   Mass.,   and  others. 

HINGHAM.— The  selectmen  of  this  city  have 
been  petitioned  by  Che  Hingham  Street  Railway 
Co.  for  an  Increased  location  for  a  double  track 
from  Broad  Bridge  to  Hingham  over  North  and 
Rockland  streets  to  the  Hull  line.  The  plan 
also  Includes  an  extension  in  Hull  to^  the  beach. 

LEXINGTON.— A  franchise  has  been  granted 
to  the  Lexington  &  Boston  Street  Railway  Co. 
for  a  road  in  this  city.  It  is  understood  that 
the  company  intends  to  extend  its  lines  from 
Arlington  Heights  to  Billerlca.  where  connec- 
tion can  be  made  from  the  electric  road  to 
Lowell. 

NORTHAMPTON.— The  state  railway  com- 
missioners have  granted  a  charter  to  the  North- 
ampton &  Amherst  Street  Railway  Co..  with 
a  capital  of  $150,000.  Among  those  interested 
are:  F.  S.  Coolidge,  Fitchburg,  Mass.;  E.  F. 
Blodgett,  Leominster;  W.  H.  Gates,  Hadley. 

WXNTHROP.— The  selectmen  have  granted  a 
franchise  to  the  Winthrop  &  Boston  Electric 
Railway  Co. 

LINWOOD.— The  Linwood  Street  Railway  Co. 
has  been  granted  a  franchise  for  an  electric 
road  between  Linwood  and  Whitinsville.  The 
road  will  connect  at  Whitinsville  with  the 
Worcester  &  Blackstone  Valley  Electric  R. 
R.,  and  will  give  a  through  line  of  IS  miles  to 
Worcester.    . 

EDGARTOWN.— The  Edgartown  Street  Rail- 
way Co.  has  been  organized  with  a  capital  stock 
of  $30,000  to  construct  an  electric  road  between 
here  and  Cottage  City.  Wm.  H.  Butle,  ot  Bos- 
ton, Is  interested. 
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WALTHAM.— The  Waltlinm,  Nowtiin  &  For- 
OHt  mil  Strr'ot  Railway  f.'o.  lia.s  itovu  f»reatlIzo<l 
Willi  11  capllnl  stofk  of  $2ii0.nno  In  liiillil  a  lln<' 
13  mllcH  lon^  *)i'twocn  Waltliam  and  IIdhIoii, 
via  Nowton.  Thr>  <llr<'clr)rH  are.  CliaH.  V.  Avery, 
Nowton;  Chas.  II.  Wilson,  nrooklinc,  and  Wil- 
liam M.    Hutli-r,  oC  P.oslon. 

WWHSTKIl.-Tho  WehHlf-r  &  Dudley  Slnct 
Railway  Co.,  K.  S.  Hill,  prn.sldpnt,  and  ,Ic>hn 
Flint,  manaK^vr,  will  prcthably  build  some  new 
tra.rk    thl.-s  .^r\'iHon,   but    has  not    fully  decided. 

WIIITINHVIIJ,!':.— The  Worcester  &  niack- 
stono  Valley  Street  Railway  Co,  has  been 
grranted  a  franchise  by  the  selectmen  to  ex- 
tend Its  line  from  Rockdale  Into  Wblllnsvlllc. 

WOnnOSTRR.— The  Worcester  &  Clinton 
SI  root  Ry.  will  lease  S'^  miles  of  new  track  be- 
tween Clinton  and  Hudson,  to  bo  built  at  once 
by  a  company  havlnp:  the  same  ofTleers  as  the 
Worcester  &  Clinton,  and  the  new  lino  Is  prac- 
tically an  extension  of  this  company's  Inter- 
urban  road.  The  Worcester  &  Clinton  Ry.  will 
buy  two  or  three  vestlbiilcd  cars  ,and  five  or 
six  open  cars,  and  a  new  power  house  Is  to  be 
built  at  West  Berlin.  A.  S.  Paton.  of  Leomin- 
ster, Is  president,  and  J.  W.  Ogden.  of  Roylston 
Center,  manager. 

FRAMINGHAM.— The  Framlnsham  Union 
Street  Railway  Co.  will  add  two  open  cars  to 
Us  equIpTTient. 

rAI.MIOR.— The  Palmer  &  Monson  Street 
Railway  Co.,  Chas.  P.  Grosvenor,  president  and 
manacer.  will  probably  b-ulld  between  Palmer 
and  Monson  Ware. 

BOSTON. -The  Martha's  Vineyard  SIreot 
Railway  Co.,  ,1.  H.  Gilbert,  president,  and  John 
A,  DuKpan,  manager,  will  build  nine  miles  of 
new  track  between  Cottase  City  and  Edg-arton. 
commencing  work  about  June  1st.  The  com- 
I>any  will  buy  three  or  four  cars  and  build  a 
new  car  barn.  The  office  of  this  company  Is  at 
GO  State   St.,    Boston. 

GREENFIEI,n.— The  Greenfield  &  Turners 
FaJls  Street  Railway  Co.,  Frank  E.  Lowe,  pres- 
ident and  manager,  expects  to  build  two  miles 
of  new  track  between  Montague  and  Turners 
Falls.  Work  is  to  be  commenced  as  soon  as 
possible. 

SPRINGFIELD.-The  Springfield  Street  Rail- 
way Co..  J.  Olmsted,  president,  and  A.  E. 
Smith,  manager,  will  petition  for  permission  to 
extend  the  Belmont  Ave.  line  one-half  a  mile 
from  the  present  terminus  of  the  West  Sprlng- 
(leld  line. 

MICHIGAN. 
ADRIAN.— The  Jackson  &  Adrian  Electric 
Railway  Co.,  H.  C.  Smith,  president,  and  A.  P. 
Southwnrth,  manager,  will  build  40  miles  of 
new  track  between  Jackson  and  Adrl.an,  com- 
mencing work  May  1st.  It  will  buy  12  cars  and 
Dulld  a   car  barn   and   power  house. 

7,ANSING.— The  Lansing,  Dexter  &  Ann  Ar- 
bor Electric  Railway  Co..  C.  A.  Mapes.  pres- 
ident, will  build  ni  miles  of  railway  between 
Lansing  and  Ann  Arbor. 

DWASSO.— The  Owasso  &  Corunna  Electric 
Co.,  I.  D.  H.  Ralph,  president  and  manager, 
will  build  three  miles  of  track  as  extensions  to 
Its  city  lines,  beginning  work  as  soon  as  possi- 
ble.    It  will  buy  two  new  cars. 

SAGTNAW.— The  Saginaw  &  Frankenmuth 
Electric  Railway  Co..  which  was  organized  last 
fall  bj  capitalists  of  Saginaw.  Mich.,  to  build 
a  14-mlle  road  from  Saginaw  to  Frankenmuth 
vlt  Bridgeport,  will  commence  work  as  soon  as 
a  franchise  through  Bridgeport  cnn  he  secured. 
MUSKEGON.— The  Muskegon  Street  Railway 
Co..  J.  L.  Crosby,  president,  and  Fred  W. 
Thompson,  secretary,  will  rebuild  two  miles  of 
track. 

DETROIT.— The  Grand  Rapids  &  Kalamaaoo 
Electric  Railway  Co.  will  build  from  50  to  7S 
miles  of  new  track  between  Grand  Rapids  and 
Kalamazoo  .and  lietween  Kalamazoo  and  Battle 
Creek,  commencing  work  April  15th.  From  20 
to  30  new  cars  will  be  needed.  W.  W.  Hannon 
Is  president  and  A.  D.  Prosser  Is  secretarj-  of 
the  company. 

LANSING.— It  Is  rumored  that  an  electric  line 
will  be  constructed  between  Lansing  and  Grand 
Ledg^  and  that  the  water  power  at  the  old  mill 
at  Delta  Center  will  be  used. 

BAT  CITY. —The  Consolidated  Street  Railway 
Co.    has  been   ordered   to  put  In  new  crossings 


at  points  whoro  the  line  cronsex  railway  tracks, 
the  prevent  crossing  having  been  dffclarod  de- 
fective   by   Ihe   rallro,ad    commlsHlonor. 

n.lNT.— The  Michigan  Electric  Railway  Co., 
A.  A.  Taimage,  prreoldent,  and  W.  J.  Hchacfcr. 
purchasing  iu;r>nt,  announces  that  It  will  build 
100  mlleg  of  electric  r.allways  near  Flint;  work 
Is  to  bo  cfimmenced  by  May  and  a  portion  of 
tho  lino  In  operation  by  September  of  this  year. 
l-'ifty  cars,  pasHenger  and  freight,  will  be 
botigbt:  the  plans  contempl.-ite  four  car  barns 
,and   two  or   three  power  houses. 

GRAND  RAPIDS.— The  Grand  Rap'lds  &  Lake 
Michigan  Railway  Co.,  William  J.  Hess,  presi- 
dent, and  Roberl  llanemann.  manager,  stated 
Ih.'it  It  will  l>ulld  35  miles  of  new  track  between 
Grand  Rapids,  Holland  and  Macatawa  Park, 
commencing  work  In  May.  The  company  will 
buy  25  new  cars,  15  passenger  and  10  freight. 

DETROIT.- The  Detroit.  Mt.  Clemens  &  Ma- 
rine City  Railway  Co.,  capital  $600,000.  Chaa. 
M.  Swift,  trustee,  and  the  Detroit  &  Lake  Orion 
Railway  Co.,  John  Winter,  trustee,  have  filed 
articles  of  association  with  the  secretary  of 
state. 

DETROIT.— The  Detroit  &  Northwestern 
Railway  Co.  has  been  Incorporated  with  a  cap- 
ital stock  of  $.500,000  by  Edward  W.  Volght, 
James  A.  Randall,  Hoyt  Post,  Seymour  Bovou- 
nell,  Albert  H.  Wilkinson,  James  V.  Oxtoby 
and  W.  F.  Volght.  The  company  proposes  to 
build  an  electric  street  railway  to  the  cities  of 
Detroit  and  Pontlac.  the  villages  of  Farming- 
ton  and  Northvllle,  in  Wayne  county,  and  also 
in  Novi,  Southlleld.  Bloomfleld  and  Pontlac,  In 
Oakland  county.  The  entire  road  will  be  about 
45  miles  long. 

MH^FORD— The  village  of  Mllford  has  grant- 
ed Messrs.  Park  and  Reynolds  an  electric  road 
franchl.se   through    the   village. 

PETOSKET.— Surveys  are  being  made  for  an 
electric  street  railway  from  Cheboygan  to  this 
city. 

TPSILANTI.— Captain  E.  P.  Allen,  of  this 
city,  has  been  granted  a  franchise  by  the  town 
board  of  Saline  for  an  extension  of  the  proposed 
TpsllantI  &  Saline  Electric  road  toward  Te- 
cumseh. 

LINDEN.— The  Michigan  Electric  Railway 
Co..  which  proposes  to  construct  an  electric 
line  through  this  city,  connecting  Fenton,  Long 
l^ake.  Holly.  Ciarkson  and  Pontlac.  has  been 
granted  a  franchise  by  the  city  council.  The 
route  covers  87  miles,  and  the  estimated  cost  of 
construction  Is  $800,000.  The  road  must  be  com- 
pleted by  September,  1900. 

LANSING.— A  corporation  capitalized  at  $350.- 
OOO  has  recently  been  chartered  In  this  city.  It 
proposes  to  build  a  line  of  road  from  Freeport. 
Barry  County,  to  Greenville,  Montcalm  County, 
The  company  will  be  known  as  the  Grand  Rap- 
Ids,  Belding  &  Saginaw  Railway  Co.  William 
Alden    Smith   Is  interested. 

BIRMINGHAM.— The  Bloomfleld  township 
board  has  granted  a  franchise  to  a  number  of 
capitalists  to  biilld  and  operate  an  electric  road 
from  the  village  of  Circle,  a  small  town  about 
two  miles  north  of  this  place,  to  Orchard  Lake. 
The  road  will  be  single  track  with  necessary 
switches.  George  T.  Hendrie,  of  Detroit,  may 
be  addressed. 

VERNON.- The  Vernon  township  board  has 
granted  a  franchise  to  the  Long  I^ake.  Durand 
&  Corunna  Electric  Railway  Co.  The  company 
now  has  a  clear  right  of  way  and  expects  to 
begin  work  next  April. 

DETROIT.— It  is  stated  by  the  promoters  of 
the  proposed  electric  railway  to  UnionvlUe  that 
work  will  he  commenced  promptly. 

DETROIT.— The  Detroit  &  Pontlac  Eilectric 
Railway  Co.  has  Increased  Its  capital  stock 
from  $100,000  to  $500,000  for  the  purpose  of  con- 
structing .a  double  track  from  Highland  Park  to 
Pontlac.  The  right  of  way  has  already  been 
secured  and  the  work  of  constructing  the  extra 
track  will  commence  as  soon  as  the  weather 
permits.     S.  Hendrie.  general  manager. 

GRAND  HAVEN.— The  common  council  has 
granted  a  franchise  to  Grand  Rapids  capitalists 
for  an  electric  road  from  this  city  to  Grand 
Rapids.  The  road  Is  to  be  In  operation  In  July. 
The  power  house  will  be  located  at  Coopenille 

ANN  ARBOR.— Westlnghouse,  Church.  Kerr 
&  Co.  have  the  contract  for  buUdIng  and  equip- 


ping the  Lansing  &  Ann  Arbor  Ulcctrlc  Ry. 
The  road  will  run  from  Lansing  to  Mason, 
thence  to  Dexter,  and  from  Dexter  to  Ann  Ar- 
bor. C.  E.  Map(»i  and  Dr.  R.  J.  Shanks,  of 
Lansing,  may  be  addressed. 

SUMMIT  CITY.— Clark  Cornwall,  of  Jac.kHr.n. 
Mich..  Arthur  Woodard.  Ann  Arbor,  and  Waller 
Joflly.  of  Ypsllantl.  have  ben  granted  a  fran- 
chise by  the  township  board  of  Summit  to  con- 
Htnjet  an  electric  railway  to  Vandercook'H  Lake 
to  Summit. 

HUDSON.— Tho  Clinton  &  Hudson  Strool 
Railway  Co.  has  be«n  granted  a  franchise  by 
Ihe  S'lleclmen  to  build  and  operate  an  electric 
railway   through  this  town. 

MINNESOTA. 

ST.  PAUL.— Tho  Twin  City  Rapid  Transit 
Co.  Is  seeking  a  franchise  In  Stillwater  for  an 
extension  to  the  recently  af;qulred  White  Hear 
Lake  line. 

MINNEAPOLIS.— The  Minneapolis  A  Cham- 
plain  Suburban  Railway  Co.  has  (lied  articico 
of  Incorporation  with  a  capital  of  $50,000.  The 
Incorporators  arc;  Clifford  D.  Staples,  presi- 
dent; Lorenzo  L.  C.  Brooks,  vice-president;  F. 
D.  Woodbury,  secretary;  Emory  W.  Hill,  Col- 
llnwood  Evans.  Henry  M.  Morton.  Anthony 
Chryst. 

MISSOURI. 

KANSAS  CITY.— The  Brooklyn  Avenue  Rail- 
way Co..  J.  H.  Lucas,  president,  and  W.  H. 
Lucas,  manager,  commenced  work  April  Ist 
on  a  three-mile  extension  to  Its  Northeast  and 
10th  St.  line;  the  company  will  rebuild  eight 
miles  of  track.  A  new  car  house  for  70  cars 
will  be  built  and  25  new  combination  cars 
bought. 

KANSAS  CITY —The  Kansaa  City  Intcrurban 
Railway  Co.,  with  a  capital  of  $300,000,  has  filed 
articles  of  incorporation.  It  proposes  to  con- 
vert the  Waldo  Park  dummy  line  into  an  elec- 
tric road.  The  organizers  are  Henry  PfeifCer, 
of  Westport,  H.  G.  Perk,  B.  H.  Chapman  and 
C.  H.  Mathews  and  C.  H.  Chapin,  of  Kansas 
CTty,  Kas. 

KANSAS  CITY —The  Bast  Side  Electric  Street 
Railway  Co.  has  been  given  permission  to  take 
up  the  tracks  of  the  defunct  East  Fifth  street 
road  and  to  begin  work  on  Its  own  line.  J.  J. 
Helm  Is  interested  in  the  new  work. 

KANSAS  CITY.— It  is  reported  that  the  Met- 
ropolitan Street  Railway  Co.  has  drawn  plans 
and  estimates  for  the  changing  of  its  cable 
lines  Into  electricity.  The  change  will  Involve 
40  miles  of  cable  track. 

KANSAS  CITY.— The  Central  Electric  Rail- 
way Co..  of  this  city,  has  been  incorporated 
with  a  capital  stock  of  $2,500,000  by  P.  B. 
Holmes.    F.    Hagerman    and  H.    C.    Pa^re. 

ST.  LOUIS.— The  Midland  Terminal  Railway 
Co.  has  been  chartered  with  a  capital  of  $75,000 
to  build  an  electric  line,  seven  and  one-half 
miles  In  length.  The  Incorporators  are:  Valle 
Reybum.  J.  P.  Rodgers.  L.  E.  Anderson.  J.  C. 
Kenny.  J.  B.  Kruse.  C.  H.  McMillan.  Henry 
Vierling  and  G.  W.  Wilson. 

ST.  LOI'IS.— The  county  commissioners  have 
been  petitioned  by  the  St.  Louis  County  Street 
Railway  Co.  for  leave  to  substitute  electricity 
for  the  present  mule  motive  power.  M.  B. 
Greenfelder,  president. 

ST.  LOUIS.— Surveys  are  being  made  for  the 
proposed  route  of  the  electric  line  to  Montesano. 
via  Jefferson  Barracks.  J.  D.  Houseman,  presi- 
dent. 

SEDALIA.— Articles  of  incorporation  bave 
been  flied  by  the  Sedalla  Electric  &  Railway 
Co..  with  a  capital  stock  of  $400,000.  The  direc- 
tors are:  C.  H.  Reeve.  New  York;  J.  C.  De- 
Dong.  Brooklyn,  and  J.  C.  Van  Riper.  Wm.  C. 
Evans  and  A.    M.   Trader,   of  Sedalia. 

WEBB  CITY.— The  Southwestern  Missouri 
Electric  Ry..  at  present  operated  from  Carthage 
to  Galena,  will  soon  build  an  additional  three- 
mile  line  from  Webb  City  to  Oronogo. 

FENTON.— The  McCoy  Construction  Co.  will 
begin  at  once  the  construction  of  the  proposed 
Fenton  &  Southwestern  Railway,  from  Fenton 
to  Carondelet.  St.  Louis,  a  distance  of  28  miles. 
Thomas  F.   Sneed.   president. 

NEVADA.— Quigley  &  Co.  have  petitioned  the 
council  for  a  franchise  to  build  an  electric 
street  railway  and  also  an  electric  light  and 
gas  plant.    It  Is  proposed  to  extend  the  line  to 
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Eldorado  Springs  and  other  points  within  a 
radius  ot  20  miles.  Estimated  cost  of  the  road 
is  $100,000. 

ST.  LOUIS,  MO.— The  Wellston,  Creve  Court, 
Lake  &  St.  Charles  R.  B.,  J.  B.  C.  Lucas, 
president,  and  J.  D.  Houseman,  manager,  Is 
buildins  U  miles  ot  new  track  between  St. 
Louis  and  St.  Charles  and  expects  to  have  the 
line  partly  open  in  May.  The  company  will 
buy  10  largo  new  cars,  put  up  a  new  barn 
with  a  capacity  for  20  cars  and  a  power  house 
of  1,000  h.  p.  capacity. 

KANSAS  CITY,  MO.— The  Missouri  Electric 
Kailway  Co.,  Henry  Smith,  president,  and  F. 
W.  Sears,  manager,  will  build  12  miles  of  new 
track.  Work  will  be  commenced  July  1.  1899, 
and  It  Is  expected  to  open  the  line  September 
1,   1900. 

MONTANA. 
HELENA.— The   Helena   Power   &    Light   Co.. 
Henry  M.  Parchen,  president,  has  made  a  prop- 
osition to  the  city   with  a  view   to  building  an 
electric  line  to  East  Helena. 

BUTTE.— The  Butte  Consolidated  Railway 
Co.,  W.  A.  Clark,  president,  and  J.  R.  Whar- 
ton, manager.  It  building  a  5-mile  extension  to 
its  park  line,  which  is  to  be  completed  May 
15th.  The  company  is  now  building  a  new  car 
bam;  2',A  miles  of  track  will  be  built. 
NEBRASKA. 
OMAHA.— The  East  Omaha  Street  Railway 
Co.,  Dudley  Smith,  president,  and  Alfred  B.  De 
Long,  manager.  Is  contemplating  improvements. 
but  has  not  completed  its  plans-  as  yet. 

OMAIL\.— The  Omaha  Street  Railway  Co. 
win  rebuild  from  three  to  four  miles  ot  its 
lines,  using  73-lb.  rail.  It  has  recently  in- 
creased Its  equipment  by  37  General  Electric 
motors  and  37  Peckham  trucks,  and  fenders  to 
equip  all   its   cars. 

NIOBRARA.— L.  B.  Rowe  has  applied  to  the 
council  for  a  franchise  to  build  an  electric  line 
in   this  city. 

NEW  HAMPSHIRE. 
PELHAM    CENTER.— A    company    in    which 
W.  H.  Anderson,  of  Lowell,  Mass..  is  interested 
has  been  organized  to  build  an  electric  line  be- 
tween Lowell,  Pelham  and  West  Windham. 

LACONIA.— The  Laconla  Street  Railway  Co., 
H.  L.  Pierce,  president,  and  L.  S.  Pierce,  man- 
ager, will  build  an  extension  ot  five  miles,  and 
expects  to  open  it  by  June  15th.  Four  new  cars 
have  been  added  to  the  equipment  and  the  car 
house  has  been  enlarged.  Heretofore  the  com- 
pany has  rented  jiower,  hut  it  expects  to  build 
a  power  house  of  500  h.  p.  capacity. 

HAMPTON  FALI>S.— The  railroad  commis- 
sioners of  New  Hampshire  have  been  pen- 
sioned by  the  Hampton  &  Amesbury  Street 
Railway  Co.  for  authority  to  issue  $40,000  ot 
capital  stock  In  order  to  construct  and  equip 
a  street  railway  in  Hampton  Falls  and  Sea- 
brook,  a  distance  of  four  miles. 

BERLIN.— The  Berlin  &  Gorham  Electric 
Railway  Co.  has  been  chartered  to  construct  an 
electric  railway  connecting  the  two  towns 
named,  a  distance  of  about  four  miles.  Carlos 
P.  Day,  president. 

MANCHESTER.— The  Manchester  Street  Ry. 
has  been  granted  permission  to  extend  its  line 
to  the  village  of  Goftstown. 

KBENE.— The  act  to  increase  the  capital 
stock  of  the  Keene  Electric  Railway  Co.  by 
$20,000  was  approved  March  7.  The  time  for 
completing  this  road  has  been  extended  to 
March  31,  1902. 

GILMANTON.— The  Gilmanton  &  Barnstead 
Electric  Railway  Co.  has  been  Incorporated 
with  a  capital  stock  of  $50,000  to  build  an 
electric  line,  about  10  miles  long,  between  the 
places  named.  The  incorporators  are:  Thomas 
Cogswell,  Hiram  A.  Tuttle,  Sherburne  J.  Win- 
slow,  George  E.  Kent,  Charles  E.  Walker. 

PORTSMOUTH.— The  stockholders  ot  the 
Portsmouth  &  Dover  Railroad  Co.  have  voted  to 
authorize  the  Boston  &  Maine  Railroad  Co.  to 
extend  the  Portsmouth  Electric  Street  Ry. 
through  Newcastle.  Rye  and  Hampton  and  ac- 
cept Its  proposition  for  the  loan  of  money  to 
complete  the  road  until  new  -stock  could  be  Is- 
sued to  repay  the  loan. 

NEW   JERSEY. 
HOBOKEN.— President    Young,    of  the   North 
Hudson    County    Railway    Co.,    advises    us    that 
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the  company  will  build  21  new  cars,  12  open  and 
12   closed. 

BOUND  BROOK.— The  Lap  Joint  Railway 
Track  Co.,  Charles  K.  Moore,  president,  will 
rebuild  10  miles  ot  track,  and  build  a  new 
power  house. 

PLAINFIET-D.— The  Plalnfleld  Street  Rail- 
way Co.,  Thomas  Nevlns.  president,  and  J.  H. 
Almlrall,  manager,  will  build  six  miles  ot  new 
track  between  Pl.alnfleld  and  Westfleld,  which 
Is  to  be  completed  by  June  1. 

NEW  BRtTNSWICK.— The  Brunswick  Trac- 
tion Co.,  which  controls  all  the  trolley  lines  in 
Middlesex  County,  .and  also  lines  in  Somerset 
and  Union  Counties,  has  been  merged  with  the 
New  York  and  Philadelphia  Traction  Company, 
to  be  operated  under  the  direction  ot  the  Bruns- 
wick Company.  Judge  Gottfried  Krueger.  of 
Newark;  Andrew  Radel.  ot  Bridgeport,  and  E. 
H.  Radel.  of  Brunswick,  have  purchased  a 
controlling  Interest  In  the  New  York  and  Phil- 
adelphia Company. 

TRENTON.— Surveys  have  been  completed  for 
the  first  five  miles  and  contracts  will  be  let 
at  once  for  the  proposed  electric  line  of  the 
Trenton,  LawrencevlUe  &  Princeton  Railway 
Co.  One  steel  bridge  110  ft.  long  will  be  re- 
quired.   Wm.  P.  Parry,  general  manager. 

MILLVIT-I/E.— The  Millville  Traction  Co.  is 
considering  the  advisability  ot  extending  Its 
line  to  Vineland  this  spring.  G.  B.  Langley, 
president. 

PASSAIC— According  to  report,  the  directors 
of  the  Saddle  River  Traction  Co.  have  awarded 
the  contract  for  the  construction  of  the  pro- 
posed electric  railway  from  Passaic  to  Lodl. 
The  line  will  be  double  track  and  be  operated 
as  an  extension  of  the  Paterson  Railway.  Colin 
R.  Wise,  engineer.  Passaic  Bank  building. 

PRINCETON.- The  New  England  Railroad 
Construction  Co.,  Worcester,  Mass.,  has  been 
awarded  the  contract  for  building  the  electric 
railway  between  Princeton  and  Trenton  for  the 
Princeton  ft  Trenton  Traction  Company.  The 
line  will  be  .about  12  miles  in  length  and  be 
equipped  for  handling  both  passengers  and 
freight.     E.   E.   Carpenter,  general  manager. 

BRIDGBTON.— The  Bridgeton  &  Millville 
Traction  Co.  has  decided  to  extend  its  line  to 
Cedarvllle  and  T\'aUer  H.  Bacon,  treasurer  of 
the  company,  will  enter  into  contracts  for  the 
work. 

HACKENSACK.— The  Union  Traction  Co.. 
operating  eight  miles  of  road  between  North 
Arlington  and  Carlstadt,  was  recently  sold  by 
Receiver  William  A.  Johnson  to  William  C. 
Giles,  of  the  reorganization  committee,  for  $20.- 
000  above  the  indebtedness,  which  is  $852,000. 
It  Is  the  purpose  of  the  company  to  carry  out 
the  original  plan  of  extending  Its  tracks  to  this 
city. 

WESTPTKLD.— The  Westfleld  &  Elizabeth 
Street  Railroad  Co.  has  been  granted  a  fran- 
chise to  construct  an  electric  street  railway 
through  the  city  of  Rahway.  A.  A.  Gaddls, 
president. 

ELIZABETH.— The  city  council  has  been  pe- 
titioned tor  a  franchise  to  build  a  double  track 
electric  street  railway  through  this  town  from 
Staten  Island  Sound  to  Westfleld  avenue,  thence 
through  T.^nlon  township  to  the  Crjuiford  town- 
.'ihip  line,  where  It  "will  connect  with  the  pro- 
posed road  to  Plalnfleld.  Senator  John  Kean 
may  be  addressed. 

SATREVILLE.— The  Sayrevllle  Electric  Light 
&  Power  Co.  has  petitioned  the  township  com- 
mittee for  a  franchise  for  a  trolley  line  from 
Sayrevllle  to  South  Amboy.  The  proposed  line, 
which  Is  five  miles,  follows  the  route  surveyed 
by   the  Brunswick   Traction   Company. 

BRIDGBTON.— The  Bridgeton  &  Melville 
Traction  Co..  operating  IS  miles  of  railroad, 
is  preparing  to  build  an  extension  from  Fairton 
to  Cedarvllle  In  the  spring.  C.  H.  Kuhn.  presi- 
dent. 

HACKENSACK.- The  purchasers  of  the  Un- 
ion Traction  Co.  have  organized  under  the  name 
of  Newark  &  Hackensack  Traction  Company, 
with  the  following  officers:  G.  W.  McCormick, 
president;  W.  C.  Giles,  vice-president,  and  John 
H.  Coon,  treasurer,  all  of  New  York. 

KEYPORT.— The  Keyport  &  Mattawan  Stre.-t 
Ry.,  now  operating  about  tour  miles  ot  horse 
railroad  between  the   two   cities  named.  Is  con- 
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sldi-ring  the  advisiibility  of  changing  the  road 
into  an  electric  line  and  extending  it  to  Atlantic 
Highlands.  A.  M.  Brown,  manager. 
NEW  YORK. 
BUFFALO.— Geo.  P.  Smith,  general  manager 
of  the  Tonawanda  &  Niagara  Falls  Electric  Ry., 
has  applied  tor  a  charter  for  a  new  line  to  the 
Falls. 

BUFFAI.,0.— The  Buffalo  &  Depew  Railway 
Co.  expects  to  begin  the  construction  of  seven 
miles  ot  double-track  railway  between  Buffalo 
and  Depew.  W.  B.  Cutter,  president;  Geo.  A. 
Ricker.   chief  engineer,  714  Ellicott  Square. 

BUFFALO.— Application  has  been  made  to 
the  council  liy  the  Buffalo  Traction  Co.  for  per- 
mission to  build  a  single  track  electric  railway 
from  Utlca  street  to  Rhode  Island  street,  on 
Chenango  street. 

ROCHESTER,  N,  Y.— The  Rochester  &  Sodus 
Bay  Electric  Ry.  will  probably  be  constructed 
and  in  operation  before  the  close  of  the  year, 
and  when  completed  will  make  a  direct  route 
to    the   bay. 

MT.  VERNON.— The  Westchester  Electric 
Railroad  Co.  has  filed  notice  of  its  intention  to 
extend  the  lines  in  Pelham  from  the  Mt.  Ver- 
non boundary  line  to  the  Boston  turnpike  and 
Pelham  Manor. 

ROCHESTER.- The  Rochester  Railway  Co. 
petitioned  the  council  for  permission  to  rebuild 
its  North  Clinton  street  line.  Double  tracks 
will  be  substituted  on  the  greater  part  ot  the 
line,  and  the  road  will  be  extended  by  a  single 
track  to  the  city  limit,  T.  J.  Nlcholl,  general 
manager. 

ROME.— The  Rome  City  Street  Rallw.ay  Co. 
will  probably  make  some  extensions  and  im- 
provements, but  has  not  yet  fully  decided  upon 
Its   plans. 

NEW  YORK.— The  Staten  Island  Electric 
Railroad  Co.,  J.  H.  Swinarton.  president,  and 
J.  H.  Sims,  manager,  has  recently  ordered  25 
Brill   9-bench    open   cars. 

SEA  CLIFFE,  L.  L— The  Nassau  County_ 
Railway  Co.  was  Incorporated  March  IS  with 
a  capital  stock  ot  $25,000.  to  construct  and  op- 
erate a  street  railroad  from  Sea  Cliffe  Station, 
of  the  Long  Island  Railroad,  I'i  miles  to  the 
steamboat  landing  in  the  village  ot  Sea  Clifte. 
The  directors  are  William  F.  Brown,  William 
L.  O.  Allan,  Edward  J.  Boyle,  G.  A.  Hamilton, 
W.  J.  Hawson,  M.  J.  Keany.  J.  Hollis  Gibson, 
L.    E.  Freeman  and   F.   L.   Hoyt. 

BUFFALO.— The  Buffalo,  Hamburg  &  Aurora 
Railway  Co..  A.  J.  Benzing.  president,  and  U. 
L.  Upson,  general  manager,  will  build  21  miles 
of  new  track  between  these  cities;  work  has 
been  commenced  and  It  is  expected  to  oi>en  the 
line  by  Aug.  1,  1899.  The  company  will  buy  10 
40-ft.  cars.  A  car  house  40x108  ft.  and  a  power 
house,  48x120  ft.,  of  1,500  h.  p.  capacity  will  be 
built. 

HORNRLLSVILLE.— The  Horncllsville  Elec- 
tric Railway  Co.,  C.  Adsit,  president,  and  G.  T. 
Rehn,  manager,  will  rebuild  three  miles  of 
track. 

ELMIRA.— The  Elmira  &  Corning  Railway 
Co.,  H.  B.  Rhymer,  president  and  m.anager, 
will  build  between  these  two  places  IS  miles. 
Twelve  cars  are  to  be  bought  and  a  car  barn 
and  power  house  built. 

BLMIRA.— It  is  said  that  the  contract  for 
the  Elmira  &  Seneca  Lake  Electric  Ry.  has 
been  awarded  to  the  American  Engineering  Co., 
of  Bound  Brook.  The  road  will  run  from  Wat- 
kins  through  Montour  Falls  to  Horseheads, 
there  connect  with  the  Elmira  &  Horseheads 
Ry. 

NEW  PLATZ.— The  New  Platz  &  Wallklll 
Valley  Railroad  Co.  will  build  a  short  extension. 
1-5  mile.  In  Highland  Landing,  and  will  buy  a 
few  new  cars,  Edward  Browne,  receiver,  and 
E.   E.   Hawkins,   superintendent, 

OGDENSBURG.— The  Ogdensburg  Street 
R.ailway  Co.,  Henry  A.  Sage,  president  and 
manager,  will  build  an  extension  ot  one  mile 
to  its  King  St.  line  and  rebuild  three  miles. 

SARATOGA  SPRINGS.— The  Saratoga  Trac- 
tion Co..  P.  A.  Noyes.  president,  and  R.  E.  Dun- 
ston,  manager,  is  building  five  miles  ot  track 
between  Saratoga  and  Ballston  Spa,  and  will 
rebuild  two  miles. 

SARATOGA.— The  Saratoga  &  Northern  Elec- 
tric  Ry.    has  applied   for   permission    to   extend 
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lis  lino  to  Oil  ns  Kall».  K.  K.  Diinton  1b  rounnel 
tor  the  company. 

KT/MIRA.— The  Klmlr.i  &  TTorBplieadM  Hull- 
way  Co.,  ('.  <t.  Uastnus,  iiTOHldcnt,  and  J.  1*. 
r'aluion.  maiuiKcr,  will  rumplcli!  a  'A-mllc  ox- 
trTHlon  hy  .Inni'  IhI,  .iml  will  irbnlM  on.'  iiilli' 
of   track. 

NYAC'K.-Tho  Nyack  Traction  Co.,  II.  C. 
Howard,  prc-ildent.  and  K.  F.  Walker,  mana- 
ger, will  liiilld  nine  mllcw  of  track  between 
Ilpiiir  Nyack  and  Sparklll,  to  lie  opened  July 
1.  Twelve  20-ri.  c:irs  will  be  lionKhl,  and  a  car 
barn  50x160  fl.  and  ;i  i>ower  house  COxSO  ft. 
built. 

KlNdSTON.— The  Colonial  City  Traction  Co.. 
Chas.  M.  Preston,  president,  and  C.  C.  Heel, 
.fuperlnlendent,  Is  to  build  an  exlen»lon  two 
miles  of  new  track  commencing  In  April,  >-ind 
eompletlnff  It  by  .June  1st.  The  company  will 
buy  six   open  and  six  closed  cars. 

LYONS.— Charles  W.  l-'leld  and  I.uelus  I.. 
Noyes,  of  the  Clyde  Electrical  Co.,  have  secured 
th«  rlpht  of  way  from  Clyde,,  via  Rose  and 
North  Rose,  lo  Bonnie  Castle,  on  Great  Sodus 
Bay,  for  an  electric  road  from  Clyde,  across 
tho  Rome,  Watertown  &  Ogdensburg,  at  North 
Rose,  to  reach  northern  summer  resorts  on 
Lake   Ontario. 

UTICA.— Tho  ITiica  Suburban  Railway  Co.  has 
secured  the  right  of  way  for  an  extension  from 
Genesee  street,  Utica,  to  Capron,  to  connect 
with  the  Belt  Line  tracks  In  Upper  New  York 
Mills,    via   New    Hartford. 

GRl'JF.NWICII.— The  proposed  extension  of 
the  Greenwich  &  SchuylervlUe  Electric  Ry., 
from  SchuylervlUe  to  Stillwater,  and  from 
SchuylervlUe  to  l'"t.  Edwards,  has  been  eortllli^d 
by  the  secretary  of  state.  The  road  will  con- 
nect at  Stillwater  with  the  Stillwater  &  Me- 
chanlcsvllle  Street  Railway  and  at  Ft.  Edwards 
it  will  connect  with  the  Glens  Falls,  Sandy 
Hill  &  Ft.  Edwards  Street  Railway.  Joseph  A. 
Powers,  of  Lansingburgh,  is  the  promoter  of 
the  Greenwich  &   Schuylerville  road. 

PHILMONT.-  Articles  of  incorporation  have 
been  filed  by  the  Columbia  Traction  Co..  of  this 
place,  with  a  capital  stock  of  $100,000,  of  which 
amount  $l,B0O  in  paid  in,  to  construct  and  op- 
erate a  street  railway  in  Phllmont,  Columbia 
County.  Incorporators  are:  Franklin  G.  Sim- 
mons, William  C.  Allen  and  Ernest  F.  Foote, 
of  Rutherford,  N.  J.  Office,  332  Harrison  ave- 
nue, Harrison,   N.  J. 

SCHENBCT.\DY.— The  Schenectady  Street 
Railway  Co.  has  voted  to  issue  J77,00O  in  bcmds 
for  contemplate*!  improvements,  to  be  made 
this  spring.  Themlore  Stebbins,  general  mana- 
ger. 

PENN  YAJST.— A.  T.  Hubbell,  of  Baltimore, 
Md.,  Is  said  to  be  promoter  of  an  electric  rail- 
way between  this  city  and  Geneva, 

MASSEIMA.— The  Massena  Electric  Street 
Railway  Co.  has  been  incorporated  here  with 
a  capital  of  $100,0(10,  to  operate  a  street  surface 
electric  road  from  Massena  Springs  Station  to 
the  St.  Lawrence  river,  a  distance  of  eight 
miles.  The  directors  are:  Thomas  H.  Gillespie. 
R.  A.  Johnson,  E.  M.  Stalhers.  Howard  Has- 
brouck,  Edward  M.  Dolan,  Thomas  D.  Harris, 
Willard  A.  F.sselstyn  and  James  H.  Jones,  of 
New  York  City,  and  Robert  Swan,  of  Massena. 

MINEOLA.— The  Mineola,  Hempstead  &  Free- 
port  Traction  Co.  has  been  incorporated  lo 
build  and  operate  an  11-mile  railroad  connect- 
ing this  city  with  Freeport  with  other  than 
steam  locimiolive  power.  The  compatiy  has  a 
capital  of  $125,000  and  the  directors  are:  Wil- 
liam J.  Newton.  Benjamin  F.  Hamilton,  Charles 
Hitls.  James  A.  MaoElhinny.  William  L.  Gree- 
ley, Frank  Harrington,  John  D.  Sweeney,. all  of 
New  York  City,  and  James  A.  Stiles,  of  Hemp- 
stead. 

BABYLON,  L.  I.— Surveys  have  been  made 
and  the  consent  of  the  property  owners  secured 
for  the  New  York  and  North  Shore  '  Riiiiway 
from  Babylon  to  Norlhport.  a  distance  of  16 
miles.  According  to  report,  the  company  has 
let  the  contract  for  grading  the  road  from 
Sanford  Ave.  in  Flushing  to  Jamaica,  to  T.  J. 
McKenna,  of  Flushing. 

GREB>m'lCH.— The  Greenwich  &  Schuyler- 
ville Electric  Railway  Co.,  which  w.as  chartered 
in  1895  to  build  an  electric  road  between  the  two 


eltles   named,   is   about   to   begin   work.     Martin 
Schenck,  president,  Albany,  N.  Y. 

MOUNT  V14RNON.— Owlnif  to  tho  greatly  In- 
creaHed  tradlc  over  the  line,  the  railway  be- 
twe<!n  this  city  and  Yonkcrs  will  lie  double 
ir.-ukcd  at  once.  Tho  Union  Traction  Co.  of 
New   York  Is  atiUl   to  control   tho  lino. 

WHITE  PLAINS.— Tho  Tarrylown,  White 
Plalna  &  Mamaroneck  Hallway  Co.  hau  been 
grunted  a  franchlae  on  the  Boston  Post  Koa<l 
hy  the  highway  commlsslonerH  of  Mamaroneck 
for  the  proposed  road  through  that  place.  H 
T.  Jennings  Is  treasurer  and  couniiel  for  the 
company.  ^ 

NEW  YORK.- The  Fort  Dearborn  Illxtenslon 
Railway  Co.  ha.s  been  Incorporated  ut  Albany 
with  a  capital  stock  of  $10,01X1  to  operate  an 
electrical  surface  line  from  172d  to  lltoth  street 
on  11th  avenue.  The  directors  are:  M.  G.  Star- 
rett,  W.  F.  Plummer,  John  Lambdon,  Andrew 
Loughlin,  D.  W.  Patterson  and  Henry  Hart- 
well,  ol^  New  York;  John  Karr  and  Charles  K. 
Corby,  of  Brooklyn;  and  H.  A.  Uimely,  I"\u 
Rockaway  (L.  1.),   N.  Y. 

UTICA.— The  Utica  Suburban  Hallway  Co. 
has  been  granted  the  right  to  construct  and 
operate  an  electric  car  line  from  Genesee  street, 
near  Richardson  Place,  across  lo  Capron  and 
on  to  the  New  York  Mills. 

OSWEGO.— Reports  state  that  George  B. 
Leonard  and  others  are  Interested  In  the  con- 
struction of  a  trolley  line  between  Oswego  and 
Syracuse. 

HUDSON.— Charles  Frlsbee  has  secured  the 
right  of  way  for  an  electric  railroad  from  Al- 
bany to  this  city.  The  new  company  is  known 
as  the  Columbia  &  Rensselaer  Railway  & 
Lighting  Co.  The  authorized  capital  is  $2,000,- 
ooo. 

SARATOGA.— An  extension  of  the  Saratoga 
Traction  Co.  is  reported  soon  to  be  made  from 
tlie  Geysers  to  Ballston  Spa,  about  live  miles. 
T.   F.  Hamilton,  president. 

GLENS  FALLS.— It  is  reported  that  the 
Green  sawmill  on  the  canal  between  this  city 
and  Sandy  Hill  will  be  converted  Into  a  re- 
servo  power  station  for  the  Glens  Falls,  Sandy 
Hill  &  Ft.  Edward  Street  Railroad.  E.  A. 
Clerk,   chief  engineer. 

AUBURN.— The  grading  and  masonry  has 
been  completed  for  the  interurban  trolley  be- 
tween this  city  and  Skaneateles.  The  rails  will 
be  laid  early  in  the  spring.  President,  George 
B.    Leonard,    Syracuse. 

ALBANY^.— It  is  reported  that  work  on  the 
construction  of  the  Greenbush  &  Nassau  Elec- 
tric Ry.  will  be  resumed  under  new  manage- 
ment. The  proposed  route  in  Greenbush  is  be- 
ing surveyed. 

ALBANY.— A  certificate  has  been  tiled  with 
the  secretary  of  state  by  the  New  Y'ork,  W'est- 
chester  &  Connecticut  Traction  Co.,  asking  for 
the  right  of  way  for  an  extension  of  its  line 
from  Mount  Vernon  to  White  Plains  and  Bronx- 
ville. 

AUBURN.— The  Auburn  Interurban  Electric 
Railway  Co.  has  filed  a  petition  with  the  sec- 
retary of  state  for  permission  to  build  several 
extensions. 

DUNKIRK.— The  city  council  has  granted 
the  stock  company  headed  by  Daniel  F.  Toomey 
the  right  to  build  a  trolley  line  to  Hickoryhurst. 
The  line  must  be  finished  by  July  15. 

ROME.— The  Rome  City  Street  Railway  Co. 
will  probably  make  improvements  and  exten- 
sions, but  has  not  fully  decided  upon  its  plains. 

NEW  Y*ORK.— The  New  York  &  North  Shore 
Railway  Co.  has  been  given  a  permit  by  the 
boai'd  of  railway  commissioners  to  construct  an 
electric  road  from  Middle  Village.  Long  Island, 
the  terminus  of  the  New  York  &  (Queens  County 
Railroad,  through  Jamaica,  Whitestone,  Col- 
lege Point  and  Bay  Side  to  Manhassett,  Long 
Island. 

POTTSDAil.— The  citizens  of  this  place  have 
apiwinted  Dr.  F.  L.  Dewey,  J.  C.  Cooke  and  C. 
R.  Holmes  a  committee  to  consider  plans  for  an 
electric  railroad  to  Hannawa  Falls. 

MARION. — Surveys  are  being  made  for  the 
proposed  Wayne  Central  Railroad  between  this 
city  and  Palmyra,  six  miles.  The  company 
will  be  incorporated  soon.  Electric  motive 
power  will  be  used.  I-e  Grand  Brown,  engineer, 
Rochester,  N.  Y. 


WATERLOO.— it  i«  understood  that  a  project 
Is  on  fool  for  an  electric  railroad  to  be  con- 
Htruoted  from  this  place  to  Uonnleastle  via 
r.'lydo  and  Rose.  New  York  capitallHts  are 
Interojflcd    in   tho  project. 

8VUACt;HK.-The  Syracuse.  Anburn  &  West- 
em  Htreel  Railway  Is  open  for  bids  of  12  milcH 
of  complete  railway  e'lulpment.  Addri'Ss  30 
Nottingham    building,    HyracuHe,    N.    Y. 

81  "U I 'YLBK VI LLE.— According  to  report  an 
elcfctric  railway  will  Moon  be  built  between  this 
pliice  and  Greenwich.  J.  D.  J'owcrii,  of  Handy 
Hill,   N.  Y.,  Is  intercKtcd. 

BKANKATELI'JS.-Tbc  Auliurn  Intcrurlmn 
Railroad  Co.,  which  has  been  laying  tracks  In 
Geneseo  street,  say  that  It  Is  Intended  to  grade 
the  entire  distance  between  tho  village  and 
Auburn  this  fall,  ,^nd  the  line  will  \n:  completwl 
next  spring  and  probably  extended  to  Syracuse. 
PEKK8KILL.— The  Peeksklll  Traction  Co.  Is 
about  to  build  Its  12-mlle  eleirtrlc  road,  the  con- 
tract being  let  to  Sanderson  &  Porter,  of  New 
York.  The  company  was  lncorp»)r!ite<l  last 
April.  Hanford  Smith,  of  Pecksklll,  Is  Inter- 
ested. 

ALBANY.— The  Albany,  Helderberg  &  Scho- 
harie Electric  Railway  Co...  H.  W.  Bursett, 
president,  and  Chas.  E.  Bibber,  W  Federal  St.. 
Boston,  purchasing  agent,  will  build  **  miles 
of  new  track  between  Albruiy  and  Schoharie, 
commencing  work  May  Isl.  The  company  will 
buy  22  new  cars  (10  freight)  and  build  a  car 
barn  and  two  power  houses. 

NORTH   CAROLINA. 
ASHEVIL.LE.— The      Intermontane      Railroad 
Co.,  J.   S.    Adams,   president,  and  J.  S.   Adams, 
Jr.,  manager,  will  build  an  electric  power  house. 
OHIO. 
AIXIANCE.— The     Alliance     Street     Railway 
Co.,    W.    W.    Hazzard.    president,    and     W.    J. 
Berry,    manager,    expects    lo    build    a    new    car 
barn. 

ALLIANCE. — It  Is  announced  that  the  Can- 
ton  &  Alliance  Electric  Railway  Co.  Is  nego- 
tiating for  the  purchase  of  the  Alliance  St. 
Ry.,  four  miles.  The  Canton  &  Alliance  Co. 
hcts  been  authorized  lo  build  an  electric  line 
between  this  city  and  Canton  and  expect  lo 
have  the  line  completed  in  six  months.  W.  W. 
Plazzard,  general  manager. 

AKRON.— The  Akron  Traction  &  Electric 
Railway  Co.  has  been  Incorporated  by  Aaron 
Wagner,  Frank  A.  Selberling,  L.  C.  Miles.  F. 
E.  Smith  and  Ira  M.  Miller,  to  build  an  electric 
line  to  Blue  Pond.  The  company  has  a  capital 
stock  of  $100,000. 

ASHTABULA.- The  Pennsylvania  &  Ohio 
Railway  Co.,  Thomas  Fricker,  president,  will 
build  41  miles  of  new  track  between  PainesviUe 
and  Conneaut  Harbor,  beginning  work  as  soon 
as  the  weather  permits.  The  company  will 
buy  44  double  truck  cars  and  build  a  car  bam 
and  a  power  house  of  1.500  h.  p. 

BOURNEVILLE.— An  electric  Une  is  pro- 
posed from  Boumevllle  to  Bainbridge,  19  miles. 
J.  C.  Gregg,  of  Bourneville.  is  our  Informant. 

GALION.— The  Galion-Bucyrus  Electric  Ky.. 
11  miles,  of  which  D.  A.  Blakeslee.  of  New 
Haven,  Conn.,  Is  the  chief  engineer,  has  con- 
tracted for  the  rails,  cars  and  boilers  and  have 
settled  on  the  site  for  the  power  house  in  this 
city. 

CLEVELAND.— The  Cleveland  &  E:astem 
Railway  Co..  H.  P.  Mcintosh,  president,  and  W. 
C.  Jones,  chief  engineer,  is  building  36  miles  of 
new  track  between  Cleveland  and  Chardon. 
O.,  and  an  extension  to  Burton,  O.  It  will  also 
buy  12  new  combination  passenger  cars  and 
build  a  new  car  barn  and  a  new  power  house. 

CLEVELAND.- Work  on  the  1-mile  exten- 
sion which  the  Lorain  &  Cleveland  Ry.  proposes 
to  build  lo  North  Amherst,  will  begin  as  soon 
as  the  weather  permits.  W.  E.  Davis,  mana- 
ger. 

CLEVELAXD.— The  Cleveland  Oty  Railway 
Co.,  M.  A.  Hanna.  president,  and  Geo.  G.  Mul- 
hem.  superintendeni.  will  soon  ask  for  a  fran- 
chise for  the  Denison  Ave.  cross-town  Une. 

CLEVELAND.— The  Cleveland  &  Chagrin 
Falls  Electric  Co..  F.  M.  Steams,  president, 
and  R.  L.  Palmer,  manager,  is  now  building  14 
miles  of  track  between  Chagrin  Falls  and  Bur- 
ton; the  work  will  be  completed  by  May  1st. 
and  the  Une  opened  by  May  15th.    The  company 
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has  bought  a  750-h.  p.  Atlas  engine  and  a  400- 
kw.    Siemens  &   Halske  generator. 

CLEVELAND.— At  a  recent  meeting  of  the 
Lorain  &  Cleveland  Electric  Ry.  It  was  decided 
to  extend  the  line  to  South  Amherst,  a  dis- 
tance ot  seven  miles. 

COLUilBUS.— The  National  Traction  Co.  has 
been  incorporated  with  a  capital  stock  or  $10.- 
000  to  build  an  electric  road  from  Columbus 
through   Madison,    Clark.     Miami     and     Preble 

Counties. 

COLUMBUS.— The  Columbia  Street  Railway 
Co.  is  said  to  be  considering  the  advisability  o£ 
an  extension  to  Dublin. 

CLEVES.— It  is  reported  that  the  Dayton 
Traolion  Co.  will  construct  a  road  from  Ander- 
son's Ferry  to  this  city.  The  necessary  right 
of  way  has  been  obtained  and  it  Is  thought  that 
by  next  spring  the  road  will  be  complete  from 
Addyston   to  Andersons  Ferry. 

CINCINNATI.— The  Hamilton  &  Eaton  Elec- 
tric Kaihvay  Co.  has  applied  to  the  county 
commissioners  for  a  right  ot  way  through  about 
12  miles  of  the  turnpike  roads  of  Ihic  country. 
COLUMBUS.— The  Wcsterville  &  WortWngton 
Street  Railway  Co.  has  secured  the  right  ot 
way  between  Delaware  and  Flint,  a  distance 
of  about  15  miles.  It  is  proposed  to  complete 
the  road    by  July   1,   1900. 

CLEVELAND.— Jacob  B.  Perkins.  David  Mor- 
rison, H.  \V.  S.  Wood  and  others,  representing 
a  new  company,  have  petitioned  tlie  council  for 
permission  to  build  an  extensive  system  in  the 
west  and  south    sides   of  the  city. 

CINCINNATI.- The  contract  for  building  the 
40  miles  of  road  for  the  Cincinnati.  Lawrence- 
burg  &  Aurora  Electric  Railway  Co.  has  been 
awarded  to  the  Tennis  Construction  Company, 
of  Philadelphia.  The  Cincinnati,  Lawrenceburg 
&  Aurora  Co.  was  incorporated  last  November, 
with  a  capital  of  $10,000,  which  has  since  been 
increased.  There  will  be  two  power  houses, 
each  equipped  with  two  60O-h.  p.  Hamilton- 
Corliss  engines,  two  400-kw.  Westinghouse 
generators,  and  tour  250-h.  p.  tubular  boilers. 
J.  C.  Hooven,  president  of  the  Hamilton-Corliss 
Engine  Works,  Hamilton,  O.,  Geo.  H.  Helvey 
and  Fred  D.  Shaefer  are  among  those  interested 
in    the   company. 

CINCINNATI.— The  Cincinnati  Connecting 
Belt  Line  Ry.  has  been  incorporated  by  J.  G. 
Schmldlapp,  Wm.  C.  Proctor,  Louis  E.  Miller, 
G.  P.  Griffiths  and  Thomas  D.  Rhoades,  all  of 
Cincinnati.  The  capital  stock  is  $50,000.  The 
proposed  road  is  to  be  a  double  track  electric 
line  from  a  point  near  Court  street  and  Guil- 
bert  avenue  in  Cincinnati,  northwest  through 
the  villages  of  Bond  Hill,  Norwood,  Elmwood, 
College  Hill  and  Mount  Healthy. 

DAYTON,  O.— The  Dayton,  Arcanum  &  Green- 
ville Traction  Co.,  capitalized  at  $20,000,  has 
been  incorporated  to  construct  and  operate  an 
electric  line  between  this  city  and  Greenville, 
Darke  County.  The  incorporators  are:  Edward 
A.  Parrott,  L.  Disher,  Charles  W.  Dale,  Solo- 
mon Good,  John  W.  Good,  H.  L.  Ferneding  and 
J.  Elliot  Pierce. 

CANAL  DOVER.— Plans  are  completed  tor  a 
new  electric  road  between  Newcomerstown  and 
UrlchsvlUe,  and  the  right  ot  way  has  all  been 
secured.  There  is  also  to  be  another  new  trol- 
ley between  Massillon   and   this   town. 

COLUMBUS.— The  Columbus  Street  Railway 
Co.,  R.  E.  Sheldon,  president,  and  E.  K.  Stew- 
art, general  manager,  will  rebuild  15  miles  of 
track,  and  has  recently  contracted  for  one 
l,00O-h.  p.  engine  and  one  850-k.    w.  generator. 

COLUMBUS.— Work  has  been  started  on  the 
Buckeye  Lake  Street  Ry.  and  the  promoters 
claim  it  will  be  in  operation    by   October  1st. 

DAYTON.— The  Oakwood  Street  Railway  Co., 
Charles  B.  Clegg,  president,  and  Harrle  P. 
Clegg,  manager,  expects  to  build  a  new  car 
barn  with  a  capacity  of  20  cars. 

GALLIPOLIS.— The  GallipoUs  &  Point  Pleas- 
ant Railway  Co.,  John  L.  Vanse.  president,  and 
F.  R.  Vanse,  superintendent,  will  build  an  ex- 
tension ot  two  miles,  commencing  work  June 
1st. 

MAGNETIC  SPRINGS.— The  Marysville, 
Richwood,  Magnetic  Sprlnss  &  Delaware  Elec- 
tric Ry.,  W.  A.  Wright,  president,  and  J.  P. 
Eubanks,  manager  and  secretary,  is  to  build 
30  miles  ot  road  connecting  these  points  as  soon 
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as   the   surveys   and   estimates   are    made.     Car 
barn  and  power  house  will  be  built. 

SPRINGFIELD.— The  Dayton,  Springfield  & 
Urbana  Electric  Railway  Co.,  Fred  Colburn, 
president,  will  build  50  miles  of  new  track  be- 
tween these  three  cities;  work  has  been  begun 
and  It  Is  expected  to  open  the  line  June  aith. 
The  company  will  buy  20  cars  and  build  two  car 
barns  and  two  power  houses,  the  latter  at  300- 
h.  p.  and  COO  h.  p.  capacity  respectively. 

DAYTON.— Surveys  have  been  completed  for 
the  Dayton  &  Xenia  Traction  Co.'s  proposed 
line  from  Dayton  to  Xenia  via  Alphia  and  Tre- 
beins,  a  distance  ot  16  miles,  3V»  miles  ot  which 
will  be  double  tracked.  J.  M.  Wilson,  chief 
engineer,   Dajton. 

DAYTON.— The  City  Railway  Co.,  which  re- 
cently secured  control  of  the  Dayton  &  Western 
Traction  Co.,  is  surveying  for  an  extension  from 
Eaton  to  Richmond.  Ind.  D.  B.  Corwin,  presi- 
dent. 

EAST  LIVERPOOL.— Surveys  are  being  made 
for  the  electric  line  proposed  by  J.  L.  Francis, 
of  East  Liverpool,  Timothy  Dwight,  of  Chicago, 
and  J.  G.  Foltz.  o£  Herkimer,  N.  Y.  The  road 
will  probably  be  20  miles  long  and  will  be  built 
via  Lisbon. 

FINDLAY.— The  Findlay  Street  Railway  Co. 
is  making  preparations  to  build  the  long  con- 
templated line  to  Fostoria,  via  Mortimer  and 
Van   Buren.     C.    Smith,    general   manager. 

HAMILTON.— The  Hamilton  &  Eaton  Elec- 
tric Street  Railway  Co.  has  been  incorporated 
with  a  capital  ot  $10,000  to  operate  an  electric 
railway  between  this  city  and  Eaton.  Tho  in- 
corporators are  J.  H.  Shallenbarger,  James  A. 
Weiker,  J.  E.  Anderson,  C.  F.  Elliott  and  J.  C. 
Unzicker. 

PORTAGE.— The  council  has  granted  a  fran- 
chise tor  the  proposed  electric  railway  which 
is  to  be  built  at  once  by  Contractor  Leach,  ot 
Monroe,  Mich. 

YOUNGSTOWN.— The  Youngstown  Park  & 
Falls  Street  Railway  Co.,  Samuel  C.  Grier, 
president,  and  A.  Kennedy  Ashworth,  mana- 
ger, will  open  3.6  miles  ot  new  track  between 
Youngstown  and  Mill  Creek  Park  on  May  10th. 
The  company  has  bought  12  new  cars.  It  will 
soon  build  a  rotary  transformer  sub-station  ot 
HXi-kw.    capacity. 

SPRINGFIELD.- The  Springfield  Railway 
Co.,  W.  B.  McKinley,  president,  and  S.  L.  Nel- 
son', manager,  has  contracted  tor  building  tour 
miles  ot  new  track,  rebuilding  two  miles,  and 
building  a  new  car  house;  this  work  is  to  be 
completed  June  1st.  Six  new  cars  have  been 
bought. 

YOUNGSTOWN.— The  Mahoning  Valley  Rail- 
way Co.,  M.  A.  Verner,  president,  and  A.  A. 
Anderson,  manager,  will  build  three  miles  o£ 
track  between  Y'oungstown  and  Struthera  as 
an  extension  ot  its  interurban  line.  Work  will 
be  commenced  May  1st,  and  it  is  expected  to 
open  the  line  in  July.  Several  new  double  truck 
cars  will  be  bought,  and  sometime  during  the 
summer  a  new  power  house  will  be  built. 

PHONETON.— The  National  Traction  Co.,  of 
this  city,  has  been  incorporated  with  $10,000 
capital  to  build  along  the  old  National  Road 
from  Columbus  to  the  state  line.  J.  O.  H. 
Hooker  and  D.   P.  Wyamire  are  the  incorpora- 


SANDUSKY.— A  syndicate  is  negotiating  tor 
the  purchase  of  the  Sandusky,  Milan  &  Norwalk 
Electric  Railway  and  the  People's  City  line. 
The  transaction  is  said  to  be  the  first  step  in 
a  plan  to  build  electric  railways  connecting  a 
large  number  of  northern  Ohio  cities  and  towns 
with  Cleveland.     John  McKelvey,  engineer. 

BTEUBBNVILLE.— Preliminary  surveys  have 
been  completed  tor  a  new  street  railway  line  be- 
tween this  city  and  Mingo  Junction,  and  it  is 
said  that  the  line  wnll  be  built  within  the  next 
tour  weeks.  It  is  also  stated  that  the  line  will 
be  a  link  in  the  system  which  Is  to  connect 
Pittsburg  with  Wheeling  by  way  ot  the  towns 
along  the  Ohio  river. 

SPRINGFIELD.— An  electric  railway  between 
Springfield  and  Decatur  is  projected  by  a  Chi- 
cago company,  represented  by  F.  L.  Sparrow. 
TIFFIN.— The  Marblehead,  Port  Clinton  & 
Northern  Railway  Co.,  of  Danbury  township, 
Ottawa  County,  has  been  Incorporated  with 
$100,000  capital.     The  road    is    to    begin   at   Tit- 
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fin  and  run  through  the  counties  of  Logan,  San- 
dusky and  Ottawa  to  Marblehead.  The  Incor- 
porators arc;  W.  E.  Bense,  A.  W.  Wigene  and 
E.  W.   Guerin. 

XENIA.— The  Xenia  &  Spring  Valley  Transit 
Co.  has  been  Incorporated  with  a  capital  ot 
$.1,000  to  build  an  electric  line  between  the  cities 
named.  The  incorporators  are:  C.  J.  Feme- 
ding,  A.  O.  Ozier,  J.  M.  Wilson,  F.  H.  Terne- 
ding  and  Philip  A.  Kemper. 

XENIA.— The  Xenia  &  Wilmington  Traction 
Co.  has  been  incorporated  with  a  capital  stock 
ot  $10,000  to  build  an  electric  road  from  Xenia  to 
Wilmington,  a  distance  ot  18  miles.  Albert 
Emanuel,  Frank  S.  Breene,  Samuel  Price, 
Henry  P.  Bruden  and  Harry  A.  Armstrong  are 
among   the  Incorporators. 

OREGON. 
PORTLAND.— The   City  &   Suburban  Railway 
Co.,    Tyler    Woodward,    president,    and    H.    C. 
Campbell,   manager,   will  build  an  extension  ot 
three   miles,    commencing   work   May    1st. 

CORVALLIS.— Thomas  Welsher,  A.  Wllheim 
and  Henry  Elliott  have  petitioned  for  the  right 
ot  way  for  an  electric  railroad  between  Cor- 
vallis   and    Eugene,  via    Monroe. 

OREGON  CITY.— A  franchise  has  been  grant- 
ed by  the  county  court  to  W.  H.  Burghardt, 
to  build  an  electric  line  from  the  city  limits 
over  the  county  road  to  Highlands,  a  distance 
ot  about  eight  miles.  It  is  proposed  to  extend 
this  line  to  Wilhoit  Springs,  a  total  distance 
of  40  miles. 

PENNSYLVANIA. 
KITTANNING.— The  Kittanning  &  Ford  City 
Street  Railway  Co.,  F.  A.  Moesta,  president,  is 
now  building  five  miles  ot  new  track  between 
Kittanning,  Nealton  and  Ford  City,  which  will 
be  completed   May   30th, 

ALLENTOWN.— The  Allentown  &  Emaus 
Street  Railway  Co.,  F.  J.  Crilly,  president,  and 
H.  E.  Crilly,  manager,  is  building  an  extension 
of  four  miles  between  Emaus  and  Macungie. 
It  is  expected  to  open  this  line  May  15th. 

ALLENTOWN.— The  Inland  Traction  Co.  has 
been  incorporated  here  with  a  capital  of  $200,- 
000  to  construct  a  street  railway  to  Montgom- 
ery County.  12  miles  in  length.  Incorporators 
are:  J.  H.  Pascoe,  Allentown;  J.  B.  Alderter, 
president;  E.  S.  Landis  and  E.  H.  Alderter,  of 
Souderton,  and  C.  F.  Hecklen,  Quakertown, 
Pa. 

BRIE.— The  Erie  Rapid  Transit  Co.,  W.  E. 
Hayes,  president,  and  L.  J.  Chase,  manager, 
will  build  20  miles  ot  track,  which  it  is  expected 
will  be  completed  this  summer.  Ten  double 
truck  vestibuled  cars  will  be  bought,  and  a  car 
barn  and  power  house  built. 

ERIE.- The  Erie  City  Passenger  Railway, 
operated  by  the  Erie  Electric  Motor  Co.,  has 
been  given  permission  by  the  council  to  ex- 
tend its  tracks  to  the  Behrend  paper  mill. 

BRIE.— R.  M.  Campbell,  of  Buffalo,  N.  Y., 
has  enUsted  capitalists  in  New  York  'City  to 
construct  a  new  electric  railway  to  connect 
Point  Albino  and  Fort  Erie,  a  distance  of  11 
miles. 

JOHNSTOWN.— The  Johnstown  Passenger 
Railway  Co.,  T.  L.  Johnson,  president,  and  S. 
E.  Young,  manager,  will  add  sixteen  new  cars 
to  its  summer  equipment. 

LANSFORD.— The  Tamaqua  &  Lanstord 
Street  Railway  Co.,  L.  S.  Riley,  president,  and 
W.  D.  Zehner,  manager,  have  bought  tour  new 
summer  cars. 

LANSDALB.— The  Freland  Traction  Co.,  J. 
H.  Pascal,  president,  and  H.  E.  Crilly,  man- 
ager, -will  build  11  miles  of  new  track  between 
Lansdale  and  Perkasie,  to  be  completed  by 
August  15th.  The  company  will  buy  20  cars, 
10  open  and  10  closed,  and  will  build  a  car 
house  and  a  power  house  of  1,500-h.  p.  capacity. 
LEETONIA.— The  Leetonia  Railway  Co.,  C. 
B.  Farr,  president,  and  J.  L.  Snyder,  general 
superintendent,  will  build  514  miles  of  new 
track  between  Leetonia  and  Tiadaghton  as  an 
extension  ot  an  old  line  bought  ot  the  Tiadagh- 
ton &  Fahnestalk  Railway  Co.;  tour  miles  ot 
track  will  be  rebuilt.  'Work  was  commenced 
April  1st  and  the  line  is  to  be  opened  July  1st. 

LEBANON.— The  Lebanon  &  Annville  Street 
Railway  Co.,  S.  P.  Light,  president,  and  C.  H. 
Smith,  manager,  will  build  I'/i  miles  of  new 
track  between  Lebanon  and  Avon,  to  be  opened 
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July  lat.  'J'he  eumpuiiy  will  buy  three  new 
cars  a.nd    build   a   new  powur    houHC. 

NOIIUISTUWN.— Tbo  Hi:luiylklll  Valley  True- 
lion  Co.,  C  O.  JJeebe,  pre^ldenl,  and  It.  M. 
I)uijgla».s,  manauer,  will  rebuild  live  inllcH  of 
Iriiek  thlH  HeaHun,  and  bupeH  tu  build  a  new 
jiuwur  houBO. 

NDW  (JASTLK.— The  yuungsluwn  &  New 
CasUe  Eleclrlc  Hallway  Cu.,  JJ.  I..  Miller,  presi- 
dent, and  W.  11.  Miller,  nianuiier,  will  build 
21  miles  of  new  Iraek  between  New  Caalle  and 
Vouny.sluwii,  euninieneluK  wurk  May  1,  JSDD.  The 
(■unii)any  will  also  rebuild  Zi  inllea  of  traek. 
'Ihlily  new  ears  will  be  buUEhl,  a  car  barn 
having  a  eaiJaclty  lor  DU  eara  built,  and  a  new 
l>uwer  house   built  at    Uodfurd,   Pa. 

I'UNXSIJTAWNJ'JY.  —  The  PunxBUtawney 
Street  Passenger  Hallway  Co.,  S.  ii.  VVll.son, 
I>re3ldent,  and  L.  C.  Meyers,  manager.  Is  to 
build  an  e.xtenslon  of  I'our  nnles,  connecting  a 
number  ol  small  towns,  and  will  open  the  line 
In  the  early  part  of  the  summer;  It  will 
also  rebuild  one  mile  of  track  and  make  addi- 
tions to  It  ear  barn  and  power  house.  Two  or 
three  new  cars  are  to  be  bought. 

i'lTTShibHU.— The  Molujngaliela  Traction 
Co.  Is  now  building  the  new  branch  from 
Turtle  Creek  to  Wllklnsburg,  and  cars  will  be 
running   by  August. 

i'lllLADKM'lUA.— The  Philadelphia  &  West 
Chester  Traction  l_"o.,  A.  M.  Taylor,  president, 
and  J.  11.  Gibson,  superintendent,  will  soon 
build  an  extension  of  three-quarters  mile.  A 
lew  new  car's,  snow  plows,  etc.,  will  be  bought. 
Other  improvements  will  be  to  enlarge  the  com- 
pany's car'  house,  the  boiler  plant,  and  the 
coal  storage   tracks. 

P111L.\UHL,1'J11A.— The  Northern  Central 
Traction  Co..  has  secured  fianchlses  for  an  air 
line  of  one  and  one-quarter  miles  between 
Nazareth  and  i^'armersviUe,  where  it  will  con- 
nect with  the  Palmer  &  Bethlehem  Street  Hy. 

QUAI'LBHTOWN.— The  Quakertown  Traction 
Co.,  C.  Taylor  Iceland,  president,  and  W.  II. 
Davis,  manager,  will  build  21  miles  o£  road  be- 
tween Quakertown  and  Doylestown,  an  exten- 
sion of  its  present,  line;  work  is  to  be  com- 
menced May  15th.  The  company  will  buy  12 
new  cars, 

SCOTTDALK.— The  Mt.  Pleasant,  Scottdale 
&  Comiellsville  Electric  Railway  Co.  will  build 
IS  miles  of  road  connecting  these  towns.  Work 
is  to  be  commenced  in  May  and  completed  in 
six  months.  Ten  cars  will  be  bought  and  a 
car  house  and  car  bai'n   built. 

WEST  CHESTER.— The  new  trolley  line  be- 
tween Spring  City  and  Phoenixville  is  well 
under  way  and  the  work  is  to  be  pushed  for- 
ward as  rapidly  as  possible. 

YORK. — The  city  council  has  granted  permis- 
sdou  to  the  York  Street  Railway  Co.  to  extend 
its  tracks  in  certain  streets  and  to  operate  its 
cars  on  these  extensions  with  electric  or  other 
motive  power. 

YORI':.— The  Dallastown  Railroad  Co..  D.  T. 
Lafeau,  president,  and  S.  M.  Manefold,  mana- 
ger, is  building  1.3  miles  between  Dallastown 
and  Dallastown  Junction,  to  be  completed  about 
May  1st. 

BRADFORD.— At  the  annual  meeting  of  the 
Bradford  Street  Railway  Co.,  held  on  Januai'y 
9,  the  dii'ectors  authorized  the  purchase  of  225 
trolley  poles,  13.000  ties  and  ten  miles  ot  steel 
rails,  to  be  used  in  extending  the  Congress 
street  branch  to  Lewis  Run. 

BLOOMSBURG.— It  is  proposed  to  construct 
an  electric  street  railway  between  this  city  and 
Berwick.  The  company,  which  is  composed  of 
Philadelphia  capitalists  with  W.  McCarroU  as 
president,  has  filed  acceptances  of  franchises 
granted  by  the  council.  The  capital  stock  of 
the  company  is  $250,000.  Work  on  the  road  -n-iil 
begin  in  about  three  months.  Offlces  of  the 
company  are  located  at  723  Walnut  street,  Phil- 
adelphia. 

CONNELI^VILLE.— The  Coke  Belt  Street 
Railway  Co.  has  been  chartered  to  build  a  line 
thirty  miles  long  connecting  Uniontown,  Dun- 
bar, New  Haven,  Connellsville,  Bradford, 
Everson,  Scottdale,  Mt,  Pleasant  and  South. 
Greensburg  in  the  counties  of  Fayette  and 
Westmoreland.  The  company  is  capitalized  at 
$600,000  and  the  incorporators  are:    Wm.  H.  Al- 


len, J.  10.  Wellor,  Uryan  Kobcrtnon,  1'".  H. 
Voung   and    D.   1.    8haw. 

CHMMNSUUHCJ.— The  GrecnBburK,  Jcanctto  & 
I'lttKburg  I'lh^etrlc  Uy.  haH  applied  for  the  right 
fiT  way  Ihrough  Irwin  for  an  extenHlon  of  ItM 
line  to  North  Irwin  and  Larimer.  W.  !•'.  Sad- 
ler,   i/reHldent. 

GLEN  OLDEN.— The  Bwarlhmore  Electric 
Street  Railway  Co.,  with  a  capital  of  ^i(>lt,<^J», 
has  been  chartered  to  build  a  line  two  miles 
long,  beginning  at  Colllndale  borough,  through 
Darby  tr>wnshlp  to  this  city.  Henry  A.  Noble 
of  Philadelphia  may   bo  addreBsed. 

LANSDALE.— The  Lansdale  &  llarl'-yvllle 
Hallway  Co.  has  applied  (or  charter  to  build  a 
trolley  lino  from  Lansdale  to  Ilarleyvlllc.  The 
company  has  a  capital  stock  of  $50,000.  J.  B. 
Geller,   pn^sldent. 

IIATBOHO.-The  ilatboro  Railway  Co.  has 
been  Incorporated  with  a  capital  stock  of  $30.- 
000  to  construct  an  electric  street  railway  from 
this  city  to  Willow  Grove.  The  Incorporators 
;irc  James  Van  Horn,  James  MctJregg,  S.  J. 
Oai-ner,  Jas.  W.  RuslInK  and  H.  Ashurst,  Phll- 
adeljjhla,    Pa. 

IIAHRI.SHURG.— The  Harrlsburs  Traclion  Co. 
will  soon  build  an  extension  from  Progress  to 
Llnglestown  and  Cahoe  Springs.  E.  C.  Felton, 
president. 

1/KWISTON.— William  Schwartz,  George  H. 
Seargent  and  J.  H.  Scott  of  Baltimore;  J.  C. 
Mosser  and  U.  M.  Vanzandt  of  Harrlsburg,  arc 
the  directors  ot  an  electric  street  railway  to 
be  run  from  Lewlstown  to  Yeagerstown,  a  dis- 
tance of  four  miles.  Work  on  the  road  will  be- 
gin .April  1st  and  completed  June  1st.  J.  1. 
Quigley,   president. 

READING.— Rei>orts  from  Oley.  Pa.,  state 
Davis  Brothers,  engineers  of  the  Reading  Trac- 
tion Co.,  this  city,  will  soon  begin  surveys  for 
an  electric  railway  to  connect  Stoneycreek  Mills 
and   Friendcnsburg. 

NORTHAMPTON.— The  Northampton  Central 
Street  Railway  Co.  was  incorporated  March  7th 
with  a  capital  stock  of  $72,000.  The  directors 
are  M.  P.  McGrath,  Worcester,  Mass. ;  Edward 
J.  Fox,  William  O.  Hay,  Thomas  A.  H.  Hay, 
Easton,   Pa. 

DOYLESTOWN.— The  Doylestown  Trust  Co.. 
receiver  ot  the  Doylestown  &  Willow  Grove 
trolley  road,  has  applied  to  the  court  tor  au- 
thority to  borrow  $12,000  with  which  to  im- 
prove the  road  and  add  to  its  equipment. 

POTTSVILLE.— The  Coal  Castle  Electric  Co. 
has  been  incorporated,  with  a  capital  stock  ot 
$30,000,  to  build  from  Beechwood  Colliery  to 
Moores  Store,  Schuylkill  County,  Pa.  The  in- 
corporators are:  R.  Steen  Martin,  Jolin  M. 
Emery,  Norman  A.  Saylor  and  others,  of  Phil- 
adelphia, 

PHILADELPHIA.  —  The  Lindley  Avenue 
Railway  Co.  and  Fischer's  Lane  Railway  Co. 
have  been  incorporated,  both  with  a  capital  of 
$12,000.  These  railways,  together  with  tracks 
laid  and  rights  which  the  Union  Traction  Co. 
I)ossesses,  will  complete  a  through  line  from 
Fi'ankfort  to  Germantown.  and  with  the  Ger- 
mantown  &  Fairmount  Park  Ry.,  to  the  Falls  of 
the  Schuylkill.  The  incorporators  are;  Michael 
Ehret,  David  C.  Golden,  William  Wharton,  Jr., 
Alex.  Rennick  and  Richard  F.  Bower,  all  of 
Philadelphia. 

PHILADELPHIA.— The  Union  Traction  Co.  Is 
putting  down  electrical  feeder  conduits  prepar- 
atory to  the  introduction  of  electricity  on  Cal- 
lowhill   street. 

POTTSVILLE.— The  Schuylkill  Electric  Rail- 
way Co.  will  soon  build  a  fifteen-mile  line  from 
Pottsville  up  the  Hecksherville  valley,  a  poi«i- 
lous  mining  district,  through  Mine  Hill  Gap  to 
Glen  Carbon.     C.   P.   King,   president. 

PITTSBURG.— The  United  Traction  Co.  will 
extend  its  California  avenue  line  from  Avalon. 
its  present  terminus,  to  Dlxmont.  J.  D.  Callery. 
president. 

POTTSTOWN.— The  Montgomery  &  Chester 
Electric  Ry.,  capitalized  at  $300,000,  has  been  in- 
corporated to  construct  and  operate  an  electric 
railway  between  this  city,  Montgomery  county, 
and  Phoenixville,  Chester  County,  a  distance  of 
seventeen  miles.  The  incorporators  are  Daniel 
S.  Mann,  49  North  13th  street;  W.  H.  Greebe 
and  C.  S.  Jarvis  ot  Philadelphia;  Geo.  F.  P. 
Wagner,  Pottstown;  J.  C.  MacPherson,  Wash- 
ington,   D.  C. 


l-illLADEia'IllA.— The  Union  Traction  Co. 
has  petitioned  the  council  for  permlBBlon  to  lay 
ItB  tracks  on  Fourth  street  from  Snyder  avenue 
to  Timer  street  and  to  string  wires  on  iHland 
road  and  Ea»tw|rk  avenue;  uIho  to  permit  the 
Delaware  &  Hcliuylklll  Elm.trlc  Hallway  Co.  to 
lay  tracks  In  the  ZKlh  and  Sid   wards. 

PEKKASIE.— The  Quakertown  Traction  Co. 
has  been  Krantcd  a  franchise  by  the  council  to 
build  In  this  borough.  C.  Taylor  Leiand,  presl- 
donl,  Quakertown,  Pa.  Messrs.  Trclly  and  I'as- 
<o«  of  the  Inhand  Traction  Co.  also  have  fran- 
ihlHes  to  build  from  Pcrkasic  to  Lansdowne. 

I'l'lTSHUHG.— The  ConBOII'latcd  Traction  Co. 
\n  making  extensive  Improvements  on  Its 
Sharpsburg  and  Etna  l/ranches,  according  to 
report,  and  It  contemplates  building  several  ex- 
tensions up  the  Allegheny  Valley.  C.  L.  Ma- 
ge, prcjsldenl,  Times  building. 

PITTSTON.— The  Pliiston  &  Scranton  Street 
ICillway  Co.  has  l»een  Incorporated  with  a  cap- 
ital stock  of  $75,000  to  construct  an  electric 
street  railway  from  Plttston  to  Scranton,  a  dis- 
tance of  three  miles.  Jas.  A.  Slcese,  president, 
Harrlsburg,   Pa. 

I'lllLADKLPHIA.-It  Is  reported  that  plans 
for  the  electric  railway  over  the  Blue  Ridge 
Mountains  are  being  perfected.  The  route  most 
likely  to  be  decided  upon  will  connect  Pcnn 
Mar  and  Blue  Mountain  House;  from  that 
point  run  to  Blue  Ridge  Summit,  Monterey, 
Uuena  Vista  and  back  again  to  Penn  Mar.  From 
Iho  latter  point  a  line  will  extend  to  Waynes- 
boro, Pa.,  and  other  points  In  the  Cumberland 
Valley. 

PITTSBURG.-The  PlttsburK  &  Allegheny 
Hlver  Railroad  Co.,  capitalized  at  $30,000,  has 
been  chartered  to  build  an  electric  railroad 
three  miles  In  length  from  32d  street,  Pittsburg, 
to  Herr's  Island.  The  directors  are  J.  H.  Park! 
C.  E.  Clapp.  George  Wright,  Jr.,  John  A.  Sut- 
ton and  G.  M.  Black,  Pittsburg;  D.  E.  Park, 
Allegheny,  and  W.  G.  Park,  New  York  City. 

SPRING  CITY.-Surveys  have  been  completed 
for  the  Montgomery  &  Chester  Electric  Rail- 
way Co.'s  branch  from  Phoenixville  to  this  city 
and  It  Is  said  that  work  will  soon  be  com- 
menced by  the  Fairmount  Construction  Co.,  723 
Walnut  street,  Philadelphia,  Pa.  George  F.  P. 
Wagner,  chief  engineer,   Pottstown,  Pa. 

SCRANTON,  PA.-The  Nay-Aug'  Park  Street 
Railway  Co.  has  been  Incorporated  with  a  capi- 
tal stock  of  $50,000  to  construct  an  electric 
street  railway  In  this  city.  The  incorporators 
are:  James  L.  Crawford,  president;  Geo.  F. 
Reynolds,  Geo.  E.  Hill,  Clarence  E.  Reynolds 
and  Thos.  F.  Penman,  all  of  Scranton 

SOUTH  BETHLBHEM.-The  Nazareth  & 
Bethlehem  Passenger  Railway  Co.  has  been 
granted  the  right  of  way  in  all  places  asked  for 
and  will  begin  surveying  at  once.  The  company 
iwoposes  to  build  an  electric  road  direct  from 
Bethlehem  to  Nazareth.  J.  H.  McGee,  presi- 
dent. 

FREEMANSBURG.-Pascoe  &  Crilly.  con- 
tractors, of  Allentown.  Pa.,  have  made  an  appli- 
cation for  the  right  of  way  through  this  town. 
If  granted  it  is  expected  to  build  an  electric 
line  to  connect  with  that  of  the  Allentown  Trac- 
tion Co.  at  South  Bethlehem. 

RHODE  ISLAND. 

PROVIDENCE.-The  Tiverton  &  Seax;onnett 
Railroad  Co.,  J.  A.  King,  manager,  42  ExchaJige 
Building,  Providence,  will  this  spring  build  a 
l.)-mile  road  between  Tiverton  and  Seaconnet 
Point 

NEWPORT.— The  council  has  been  petitioned 
by  the  Newport  Street  Railway  Co.  for  per- 
mission to  extend  its  tracks  from  Broadway 
through  Slarlborough  street  to  the  Old  Colony 
Railroad  station.  President,  G.  B.  Rej-nolds. 
Spring  and  Franklin  streets. 

BRISTOL.— The  contract  for  building  the 
road  from  this  city  to  Mt.  Hope  Park,  for  the 
Bristol  Land  &  Improvement  Co..  haa  been  let 
to  Bibber,  White  &  Co.,  Boston,  Mass.,  at  $39.- 
SOO. 

CUMBERLAJO).— The  time  tor  the  comple- 
tion of  the  Cumberland  Street  Ry.'s  proposed 
line  between  Lonsdale  and  Cumberland  Hill 
has  been  extended  from  April  1st  to  July  1st, 
1SS9.  Thomas  A.  Jenckes  is  attorney  for  the 
company. 

WOONSOCKET.— The       Woonsocket       Street 
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Railway  Co.  is  considering  the  advisability  ot 
an  extension  to  Falrmount.  Several  bridges 
will  be  needed  as  railroad  crossings.  K.  K. 
Ray,   president  and  general  manager. 

PROVIDENCE.— The  Union  Traction  &  Klec- 
tric  Co.  will  extend  its  line  this  spring  from 
Westcott  through  Apponaug  and  along  the 
shore  to  Rocky  Point. 

SOUTH  CAROLINA. 
CONWAY.— The  Conway  Sea  Shore  Railroad 
Co.,  F.  A.  Burroughs,  president,  and  D.  T.  Mc- 
Neill, manager,  is  building  lifteen  miles  ot 
road  to  be  completed  by  June  1st.  Two  cars 
will  be  bought  and  a  car  house  built. 

TENNESSEE. 

CHATTANOOGA.— The  Chattanooga  Electric 
Railway  Co.,  J.  H.  Warner,  president,  and  J. 
W.  McFarland,  superintendent,  is  pushing  the 
improvements  of  its  lines  started  some  time 
since  and  will  construct  a  loop  system  with 
the  new  transfer  station  on  JlEU-ket  street. 

KNOXVILLE.— The  KnoxvlUe  Traction  Co., 
C.  C.  Howell,  manager,  has  received  permission 
from  the  council  to  tear  up  the  old  tracks  on 
two  streets  and  proposes  spending  $100,000  in 
improving  its   lines. 

CHATTANOOGA.— The  Chattanooga  Ragid 
Transit  Co.,  Samuel  W.  Divine,  president,  has 
leased  the  belt  railway  and  will  shortly  equip 
■  the  Sherman  Heights  line  with  electricity  and 
begin  the  work  of  construction  on  the  Chicka- 
mauga  line. 

N  A  SHV1L,L,E.— According  to  report  an  elec- 
tric railway  from  Nashville  to  Lebanon  and 
Smlthville  is  contemplated  by  Pittsburg  capi- 
talists. E.  E.  Heard  of  Lebanon  may  be  ad- 
dressed. 

CHATTANOOGA.— The  Lookout  Incline  Co. 
has  decided  to  build  an  electric  line  on  the 
mountain  from  Sunset  Park  to  Rock  City,  a  dis- 
tance ot  three  miles.  The  proposed  road  will 
cost  the  company  about  $30,000. 

CLARKSVILLE.— Surveys  have  been  complet- 
ed tor  the  proposed  suburban  electric  car  line 
between  this  city  and  New  Providence.  The 
distance  is  about  three  miles.  J.  F.  Shelton, 
manager. 

TEXAS. 

FORT  WORTH.— The  Glenwood  &  Polytech- 
nic College  Street  Railway  Co.,  J.  T.  Voss, 
president,  has  just  completed  a  belt  line  through 
Uie  heart  of  the  business  and  residence  portions 
of  Fort  Worth,  and  will  soon  extend  its  main 
line  to  Tylers  Lake  and  Park.  This  company 
recently  installed  a  new  350-h.  p.  Hamilton- 
Corliss  engine,  built  by  the  Hooven,  Owens  & 
Rentschler  Co. 

The  four  street  railways  ot  Fort  Worth  have 
been  consolidated  into  two,  the  Glenwood  & 
Polytechnic  College  Street  Ry.  purchased  the 
Fort  Worth  &  Arlington  Heights  Street  Ry., 
and  the  Fort  Worth  Street  Ry.  purchased  the 
City  Ry. 

The  probabilities  are  that  each  of  the  two 
companies  will  build  a  number  of  miles  of  new 
track  during  the  coming  season. 

DALLAS.— The  Dallas  Consolidated  Electric 
Street  Railway  Co.,  whose  property  was  re- 
cently sold  to  Mr.  G.  Van  Ginkle  ot  Des 
Moines,  la.,  is  to  equip  a  six-mile  line,  hereto- 
fore operated  by  mules,   for  electric   traction. 

BEAUMONT.— The  city  council  has  passed  an 
ordinance  granting  to  J.  C.  Ward  and  others  a 
50-year  franchise  tor  an  electric  railway  on  the 
streets   ot  Beaumont. 

SHBRiMAN.— The  Sherman  Construction  Co. 
has  been  incorporated  here  to  build  a  10-mile 
electric  line  to  the  city  of  Denison. 

AUSTIN.— E.  A.  Ellis  and  associates  have 
been  granted  right  ot  way  by  the  council  to 
erect  and  operate  a  street  railway  in  this  city. 
The  proposed  new  system  will  traverse  several 
streets. 

UTAH. 

SALT  LAKE  CITY.— The  Salt  Lake  City 
Railroad  Co.,  A.  W.  McCune,  president,  and  W. 
P.  Reed,  manager,  will  begin  April  loth  build- 
ing two  miles  of  new  track  and  will  buy  four 
of  Laclede  cars. 

SALT  LAIvE  CITY.-The  Salt  Lake  Rapid 
Transit  Co..  J.  S.  Cameron,  president,  is  con- 
templating improvement,  but  plans  are  not  yet 
fully   matured. 


STREET  RAILWAY  REVIEW. 


VERMONT. 

BURLINGTON.— F.  C.  Kennedy,  president  ot 
(he  St.  Johnsbury  Street  Railroad  Co.,  advises 
us  that  he  expects  to  build  a  new  line  between 
Billows  Falls  and  Saxtons  Itivcr,  six  miles,  and 
ten  miles  in  extensions  to  the  St.  Johnsbury 
line.  Twelve  cars  will  be  bought  and  two  small 
car  houses  and  one  power  house  of  150  h.  p. 
capacity. 

BRATTLBBORO.— The  Brattleboro  Street 
Railroad  Co.  will  build  a  new  car  barn  this  sea- 
son and  a  power  house  having  a  capacity  of 
■150  h.  p.;  ot  this  300  h.  p.  is  steam  and  150  h.  p. 
water  power  machinery. 

BURLINGTON.— C.  W.  Blakeslee  &  Sons, 
railway  and  macadam  road  contractors,  An- 
sonia.  Conn.,  have  been  awarded  the  contract 
to  construct  an  electric  railway  between  Bur- 
lington and  Hinesburg.  The  road  Is  to  be  flt- 
teen  miles  long,  and  will  be  used  both  for 
freight  and  passenger  traffic.  The  contract 
price  is  Jl-10,000,  and  the  work  has  already  be- 
gun. 

SALISBURY.— W.  T.  Dewey,  E.  D.  Blackwell, 
of  Montpelier,  Vt.,  are  among  the  proposed  In- 
corporators of  the  Lake  Dunmore  Power  & 
Traction  Co.,  which  contemplates  the  construc- 
tion of  a  railway  through  Salisbury,  Leicester, 
Bratidon,   Pittsfield  and  Proctor  to    Rutland. 

VIRGINIA. 

PETERSBURG.- The  Richmond  &  Peters- 
burg Electric  Railway  Co.  has  petitioned  the 
county  supervisors  of  Chesterfield  for  the  right 
ot  way  for  the  proposed  electric  road  on  Pe- 
tersburg Turnpike  from  Manchester  to  Peters- 
burg. Corbin  Warwick  and  William  S. 'Royal 
are  interested. 

RICHMOND.— The  Virginia  Electric  Railway 
&  Development  Co.,  which  was  incorporated  in 
December,  has  secured  control  by  purchase  of 
the  Piedmont  Traction  Co.  of  Piedmont,  Va.  It 
is  said  that  improvements  and  extensions  v'iH 
be   made. 

NORFOLK,— The  Tennis  Construction  Co., 
E.  A.  Tennis,  president,  Philadelplila,  Pa.,  has 
been  awarded  the  contract  for  building  the 
Norfolk  &  Sewell's  Point  Electric  Railroad.  The 
road  will  be  eighteen  miles  lotig,  extending 
north  from  Norfolk  to  Sewell's  Point.  The 
puB  asnou  jo.iiod  an4  Plinq  hiav  .iuuduioo  auius 
car  sheds  and  turnish  the  equipment  for  the 
road,  including  ten  cars,  two  350-h.  p.  Hamil- 
ton-Corliss engines,  300  k.  w.  Westinghouse 
generators  and  four  200-h.  p.  tubular  boilers. 
Work  is  to  be  begun  in  time  to  be  completed 
August  1st. 

NORFOLK.— The  Norfolk  &  Atlantic  Termi- 
nal Ry.  has  asked  for  a  franchise  to  build  an 
electric  railroad  in  this  city.  The  proposed  road 
is  from  Norfolk  to  a  point  on  Chesapeake  Bay, 
opposite  Old  Point  Comfort.  D.  Lowenburg, 
president. 

FINCASTLE.— Work  on  the  proposed  electric 
railway  to  connect  Fincastle  and  Cloverdale, 
Botetourt  County,  will  begin  at  an  early  day. 
It  is  said  that  the  ultimate  terminus  will  be 
Roanoke. 

PETERSBURG.— The  Virginia  Traction  Co. 
has  been  organized  in  this  city  with  the  follow- 
ing officers:  T.  O.  Roy,  president,  Charlottes- 
ville, Va. ;  Augustus  Wright,  vice  president,  Pe- 
tersburg; R.  J.  Spartley,  treasurer,  Petersburg, 
and  others. 

LYNCHBURG.— The  Virginia  Paving  Brick 
Co.,  T.  R.  Adams,  president,  Lynchburg,  haa 
been  awarded  the  contract  tor  the  construc- 
tion ot  the  proposed  street  railway  of  the 
Lynchburg  Railway  &  Light  Co.,  to  cost  about 
$70,000.  This  does  not  include  the  power  house 
nor  power  house  equipment. 

NORP'OLK.- The  Norfolk  &  Ocean  View 
Railway  Co.,  R.  Lancaster  Williams,  president, 
and  D.  A.  Hegarty,  manager,  will  build  one 
mile  ot  new  track  between  North  Oakwood 
and  Christians  Mills,   to  be  opened   May  1st. 

NORFOLK.— The  Norfolk  Street  Railway  Co.. 
R.  L.  Williams,  president,  is  building  two  miles 
of  new  tracks  on  the  Lamberts  Point  division 
as  an  extension  to   its  present  line. 

HAMPTON.— The  Newport  News  &  Old  Point 
Railway  &  Electric  Co.,  W.  J.  Payne,  presi- 
dent, and  H.  H.  Carr,  superintendent,  will 
build  five  miles  ot  new  track  in  Newport  News 
and  build  a  railway,  lighting  and  refrigerating 
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power  plant  of  1.800  h.  p.  capacity.  Five  Jack- 
son &  Sharp  cars  will  be  added  to  the  equip- 
ment. 

MANCHESTER.- The  council  committee  ap- 
pointed to  look  into  the  matter  of  tlie  proposed 
electric  road  from  Manchester  to  Petersburg 
has  reported  favorably,  the  company  to  put  up 
a  forfeit  of  $1,000. 

WASHINGTON. 

SEATTLE.— The  Seattle  City  Railway  Co.,,  A. 
F.  Haas,  manager,  will  begin  May  1st  to  re- 
build nine  miles  ot  track  and  will  also  buy  sLf- 
teen  new  cable  and  ele<'trlc  cars.  The  company 
will  also  build  two  new  car  barns  to  hold  thirty 
cars  and  one  500-h.  p.   power  house. 

SEATTLE.— The  Seattle  &  Tacoma  Electric 
Railway  Co.  has  been  incorporated  by  John 
Collins  and  George  A.  Burch  of  Seattle,  Henry 
Bucey  and  H.  E.  Kanatavoid  of  Tacoma,  to 
build  between  Seattle  and  Tacoma:  capital 
stock,  $1,000,000. 

INDEX.— N.  Rudebeck  ot  Everett,  with  oth- 
ers, proposes  to  build  an  electric  railroad  from 
Index  to  mines  in  tlie  vicinity,  and  have  it  fin- 
ished   within   one    year. 

SPOKANE.— The  City  Park  Transit  Co.  has 
applied  to  the  city  council  for  a  franchise  to 
extend  its  Lidgerwood  line  from  Hillyard  to 
Coeur  d'Alene  Park,  about  two  miles.  Other 
extensions  are  also  contemplated.  Frank  Neit- 
zel,  general  manager. 

EVERETT.— It  is  said  that  agents  for  John 
D.  Rockefeller  are  preparing  plans  for  a  large 
electric  lighting  plant  on  the  Pacific  coast.  It 
Is  proposed  to  furnish  power  to  operate  the 
Everett  &  Monte  Cristo  Railroad,  a  steam  road 
sixty-five  miles  long,  by  electricity.  G.  Colby, 
1  Broadway.  New  York,  president. 

SPOKANE.— The  Washington  Water  Power 
Co.,  H.  M.  Richards,  president,  and  D.  L.  Hunt- 
ington, manager,  is  now  building  a  new  power 
house  ot  3,000  h.   p.   capacity. 

WEST  VIRGINIA. 

HUNTINGTON.— The  Consolidated  Light  & 
Railway  Co.,  J.  L.  Caldwell,  president,  and  W. 
W.  Magoon,  manager,  will  rebuild  three  miles 
ot  track,  and  it  has  ordered  three  new  open 
cars. 

CHARLESTON.- The  Charleston  Railway  Co. 
is  reported  to  have  secured  a  charter  for  a 
street  railway  In  this  city.  The  capital  stock 
of  the  company  is  $100,000.  and  the  incorporators 
are  J.  E.   Scraggs  and  F.   W.  Sweet. 

HUNTINGTON.— The  Huntington  Connecting 
Ry.  has  been  incorporated  with  a  capital  stock 
of  $50,000  to  build  a  street  railway  in  this  town. 
The  incorporators  are  E.  E.  Canda.  New  York: 
Ely  Ensign  and  W.  H.  Banks.  Huntington. 

WHEELING.— The  Wheeling  Railway  Co.,  T. 
H.  Conderman,  president,  is  to  build  an  under- 
grade crossing  under  the  Baltimore  &  Ohio 
tracks  on  its  Boggs  Run  line,  and  make -exten- 
sions to  its  car  barn  and  power  house.  It  will 
buy  six  Jackson  &  Sharp  summer  cars. 

MARION. — Permission  has  been  granted  by 
the  county  court  to  the  new  electric  railroad 
from  Fairmount  to  Fairvlew,  which  is  to  be 
twelve  miles  long  and  to  be  built  at  once.  The 
final  survey  has  been  made. 

WISCONSIN. 

FOND  DU  LAC— The  Fond  du  Lac  Electric 
Co.,  F.  F.  Grover,  vice  president  and  manager, 
expects  to  build  tour  miles  ot  new  track  before 
June  1st.  It  win  buy  six  IS-foot  and  2C-foot 
ears  and  build  a  new  car  house. 

APPLETON.— William  Michelstetter  is  in 
correspondence  with  parties  who  propose  to 
build  a  20-mile  electric  road  between  Appleton 
and  Seymour  via  Freedom  and  Osborne. 

OEDARBURG.— The  old  Cedarburg  plank 
road  as  far  as  the  Ozaukee  County  line  and  a 
new  electric  railway  will  be  built  to  connect 
this  place  and  North  Milwaukee. 

OSHKOSH.— Tlie  Citizens  Traction  Co.,  E.  E. 
Downs,  manager,  has  agreed  to  build  a  street 
railway  between  here  and  Neenah  and  has  de- 
posited $5,000  with  the  city  of  Neenah  as  a 
guarantee  the  road  will  be  constructed  before 
July    1,    1899. 

BARABOO.— The  city  council  has  granted  a 
franchise  to  the  Baraboo,  Kilbourn  &  Devil's 
Lake  Electric  Railway   Co.   to  use   a   street  in 
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CHARLES  J.  MAYER, 


V^^  10  SOUTH  TENTH  STREET.  ^ 


ENGLUND. 


f»hilmde:lrhi/\,    f»a. 


Electric  Railway  Material    and    Supplies  of  tivery  Description. 


We  are  oxclusivo  Territorial  Representatives  of  the  following  leading  Manufacturers  of  Railway  Materials: 


K.  I>.  NiittalK'n.,  Allei^-hciiy,  Pa. 

Hears.  Pini<iiis.  Itf.iiiiiirs,  Trolleys,  Etc. 

Vail  \Va^;oiuT  it  Williams  Hardware  Co.,  Cleveland,  O. 

Drop  Ko.r(fecl  CinipiT  Coniniulator  .SrifincMts, 
J.  M.  Atkinson  &  Co.,  Chicag^o,  111. 

Flexible  Horse  Shoe  K.iil  ll..ii.ls. 
AiiK'iican  ICloctric  Heatiiiff  Corpora t ion,  lioston,  Mass. 

Kleclric  Car  Heaters  of  lOvery  Desijjn. 

Anioricaii  Kail  Joint  &  ManfjJ.  Co.,  Cleveland,    O. 

"  ISoltless"  American  Kail  .loiiits. 


The  International  Re>fi»ter  Co.,  Chicago,  III. 

Siii(f1eand  Uoublc  Fare  Reifislcri*. 
Partritljfe  Carbon  Co.,  SanduKky,  O. 

Self-I,,uliricatini:  Motor  ami  (leiieralor  Cart>onH. 
\V.  T.  C.  Macallen  Co.,  Boston,  Mass. 

Standard  Overhead  IiiKulation. 
Bradford  Ueltinjf  Co..  Cincinnati,  <). 

"  Monarch  "  Insulatiiif  I'aint. 

Sterlin)^  Varnish  Co.,  Pitt.sburff,  Pa. 

Sterling  Extra  Insulalini;  Varnish. 


Special  Affents:  Amkkican  Ei.KCTkic.m,  Wokks.  Providence,  R.  I. 


Wb  Carry  a  Large  Stock  Constantlij  on  Hand. 


Serid    for  Catalogues. 


will    (■o\er    a    i_it.stance    of 
Cottere4I  of  Milwaukee  is 


this  city.  Ttu-  lini' 
t'is:lile('ii  utiles.  J.  i 
Interested. 

MILWAUKEE.  —  Tlie  Milwaukee  Electric 
Ilaiiway  &  I,,Ight  Co.  has  been  granted  a  50- 
year  franchise  for  an  extension  of  its  Center 
St.  line  through  the  village  of  North  Milwau- 
kee. Work  will  be  commenced  as  soon  as  tlie 
weather  permits  a.nd  completed  liy  July  1st. 

RACINI';.— At  a  recent  meeting  of  the  Belle 
City  Electric  Ity.  the  company  reorganized  and 
the  opei'ation  was  turned  over  to  the  Milwaukee 
Co.     The  directors  voted   to  expend  about  $75.t»Ott 


on  iniprovt-ni'-nts,  and  it  is  proposed  to  extent! 
the   line   to   Ijakeslde. 

KENOSHA.— John  W.  Wagner,  In  behalf  of 
the  Kenosha  Traction  Co.,  has  applied  for  a 
franchise  for  an  additional  right  of  way.  The 
proposed  road  is  to  connect  with  a  road  now 
liuilding  from  Waukegan    to  Evanston,   111. 

EAU  CLAIBE.— The  Eau  Claire  &  Chippewa 
F.alls  Electric  Railway  Co.  Is  considering  plans 
for  the  extension  of  its  line  ten  miles  north  to 
Bloomer,  and  fifteen  miles  from  Bloomer  to 
I.,ong  Lake,  a  popular  summer  resort.  H.  N. 
Hates,   president. 


KENOSHA  —^V.  H.  Schott.  superintendent  of 
the  MetroiJOiitan  Klectric  Co.  has  applied  to  the 
city  council  for  a  franchise  to  construct  and 
maintain    an   electric   railway    in    this   city. 

OSHKOSH.— John  Martin  of  Oahkosh  offers 
to  build  the  proposed  Omro.  Berlin  &  Oshkosh 
Electric  railway  If  tlS.OOO  Is  raised,  IS.OOO  to  be 
expended   In    ties  and  IS.OOO  In  Iron. 

DEPERE.— The  Kox  River  Electric  Railroad 
Co.  has  petitioned  the  dty  council  for  a  fran- 
chise to  extend  its  line  Into  this  city.  M. 
Joannes,  receiver.  Green  Bay,  Wis. 


Cleveland,  O.,  street  railway  employes  have  formed  a  union. 


The  Massachusetts  House  Committee  on  Street  Railways  has  re- 
ported against  vestibules. 


The  Massachusetts  House  has  refused  to  further  consider  a  bill 
incorporating  the  Street  Railway  Mutual  Insurance  Co. 


Business  men  in  Davenport,  la.,  Rock  Island  and  Moline,  111., 
are  advocating  the  adoption  of  mail  collection  by  the  Tri-City  street 
car  service. 


The  Brooklyn  (N.  Y.)  Rapid  Transit  Co.  is  said  to  be  negotiating 
with  the  Manhattan  Beach  Improvement  Co.  for  the  Manhattan 
Beach  Hotel. 


The  New  Orleans  &  Carrollton  Railroad  Co.  has  purchased  the 
Canal  &  Claiborne  property  and  will  issue  $2,000,000  of  bonds  to 
pay  lor  the  purchase  and  the  outstanding  indebtedness  of  the  com- 
pany. 


General  Manager  Thos.  H.  McLean,  of  the  Toledo  Traction  Co.. 
has  granted  the  city  permission  to  affix  street  signs  to  its  poles. 
This  i«  done  to  save  Toledo  some  expense,  but  it  is  understood  that 
the  poles  shall  not  be  damaged  and  that  the  company  shall  in  no 
way  be  liable  for  any  injury  to  the  signs. 


A  bill  providing  that  all  street  cars  in  Buflfalo  be  heated  in  winter 
by  electricity  was  favorably  reported  by  the  Railroad  Committee  of 
the  New  York  Senate  on  March  21st. 


A  conductor  of  one  of  the  trolley  mail  cars  operating  in  Roches- 
ter, N.  Y.,  has  been  arrested  upon  the  charge  of  robbing  the  mails; 
marked  money  from  a  decoy  letter  was  found  in  his  possession. 


The  Louisville  (Ky.)  Railway  Co.  is  defending  a  $5,000  damage 
suit  because  the  conductor  of  one  of  its  cars  in  an  altercation  with  a 
passenger  about  his  fare,  said:    "I  know  you're  beating  your  way." 


The  Austin  (Tex.)  Rapid  Transit  Co.  was  compelled  to  cease 
operating  its  electric  cars  for  a  time  last  month  because  of  low 
water  at  the  city's  water  power  plant.  Mules  »vere  substituted 
where  possible. 


.\pril  1st  the  Mahoning  Valley  Street  Railway  Co..  of  Youngs- 
town,  O.,  increased  wages  of  employes  from  13VJ  ana  13  cents  to 
14,  IS,  16  and  17  cents.  This  is  an  indication  that  the  advance  agent 
of  prosperity  has  been  able  to  deliver  the  goods. 


The  Superior  (Wis.)  Rapid  Transit  Railway  Co.  on  .\pril  ist  put 
in  efifect  a  new  wage  schedule.  The  highest  increase  will  amount  to 
nearly  25  per  cent  and  will  be  received  by  the  employes  oldest  in 
service;  the  new  men  are  to  be  paid  less  than  the  older  employes. 
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THE  LACLEDE  CAR  CO..  St.   Louis,  has  received  an  order 
from  the  Brooklyn  Street  Ry.  for  50  cars. 


THE  PAN'CO.AST  VENTILATOR  CO.,  of  Camden,  N.  J.,  and 
Philadelphia,  pending  action  on  a  petition  for  a  receiver  filed  by 
judgment  creditors,  was  last  month  enjoined  from  contracting  debts 
or  receiving  or  paying  out  money. 


SUPT.  T.  F.  GROVKR,  of  the  Fond  du  Lac  (Wis.)  Electric  Co., 
has  placed  the  orders  for  material  and  equipment;  the  American 
Car  Co.,  St.  Louis,  will  build  the  cars  which  will  be  equipped  with 
Westinghouse  motors,  and  the  Johnson  Co.  will  furnish  the  rails. 


E.  F.  DE  WITT  &  CO.,  of  Lansingburgh,  N.  Y.,  makers  of  the 
well  known  "Common  Sense"  sandbox  for  street  cars,  for  which 
they  have  recently  taken  some  particularly  gratifying  orders,  have 
appointed  the  W.  R.  Garton  Co.,  603  Manhattan  Building,  Chicago, 
agent  for  their  goods. 


THE  ELECTRIC  STORAGE  BATTERY  CO.,  of  Philadelphia, 
has  published  as  "Circular  No.  48"  copious  extracts  from  Mr.  Joseph 
Appleton's  paper  on  the  "Latest  Progress  in  the  Application  of 
Storage  Batteries"  which  he  read  before  the  New  York  Electrical 
Society  in  January  last. 


THE  TURNER  ENGINEERING  CO.,  of  Bucyrus,  Ohio,  is 
furnishing  the  "Turner"  water  tube  boiler,  250  h.  p.,  for  the  Findlay 
(O.)  Street  Ry. ;  two  20o-h.  p.  for  the  Centra!  Traction  Co.;  three 
22S-h.  p.  for  the  Indianapolis  Ice  &  Cold  Storage  Co.  Large  boilers 
of  this  type  recently  put  into  service  are  showing  excellent  results. 


THE  BURLINGTON  WOOLEN  CO.,  maker  of  woolens  for 
street  railway  uniforms,  has  been  consolidated  with  two  other  mills, 
under  the  name  of  the  Burlington,  Winooski  &  Colchester  Mills, 
and  the  goods  are  being  sold  by  Dudley,  Batelle  &  Hurd,  53  Worth 
St.,  New  York.  Mr.  Charles  Bowler  remains  in  charge  of  the  rail- 
road department. 


THE  JOSEPH  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J., 
has  recently  issued  "Dixon's  Teacher's  Note  Book"  which  contains 
an  essay  on  lead  pencils,  giving  their  history  and  interesting  details 
as  to  the  methods  of  manufacture  The  Dixon  Co.  makes  upward 
of  30,000,000  pencils  a  year.  The  following  pages  are  filled  with 
matter  calculated  to  interest  cither  the  teacher  or  his  pupils. 


THE  WESTERN  ELECTRIC  CO.  prior  to  the  recent  rise  in 
copper,  greatly  increased  its  stock  of  rubber-covered  wire  and  is 
prepared  to  meet  the  demand  of  the  spring  trade  with  reasonable 
prices  and  prompt  shipments.  In  addition  to  its  handsome  40-page 
Fan  Motor  Catalog  the  company  is  issuing  a  series  of  four-page 
bulletins  descriptive  of  the  diflferent  styles  of  fans.  Bulletin  16  F, 
on  W.  E.  standard  ceiling  fans  for  direct  current,  has  just  been  is- 
sued. 


ALFRED  G.  HATHAWAY,  47  Cuyahoga  Bldg.,  Cleveland,  ad- 
vises us  that  at  present  he  is  very  much  occupied  in  building  the 
new  works  of  the  Vulcanus  Forging  Co.,  of  which  he  is  secretary 
and  treasurer.  This  company  will  make  all  kinds  of  forgings  and 
will  give  special  attention  to  the  demands  of  railroads;  it  has  now 
orders  from  four  of  the  largest  railroads  in  the  state  for  air  brake 
pins,  and  from  the  Government  for  all  the  special  forgings.  some  90 
tons,  for  the  breakwater  at  Cleveland.  The  Hathaway  transfer 
tables  will  be  made  at  the  shops  and  handled  by  Mr.  Hathaway  as 
heretofore. 


THE  WATERLOO  STANDARD  RAILWAY  CLOTHS, 
manufactured  by  the  Waterloo  Woolen  Manufacturing  Co.,  Messrs. 
Patterson  &  Greenough,  selling  agents.  New  York  and  Chicago, 


arc  becoming  very  popular.  They  are  specially  desirable  for  uni- 
forms for  conductors  and  niotormen,  where  strength  and  durability 
are  most  essential.  The  Waterloo  Woolen  Manufacturing  Co.  is 
one  of  the  oldest  and  most  reliable  concerns  and  has  a  pride  in  pro- 
ducing the  very  best  cloths  possible.  Companies  who  contemplate 
selecting  uniform  cloths,  or  changing  from  those  now  in  use,  should 
investigate  these  goods. 


THE  GREEN  ENGINEERING  CO.,  of  519  Western  Union 
Bldg.,  Chicago,  maker  of  the  Green  traveling  link  grate,  and  general 
agent  for  the  Edgemoor  Iron  Co.,  is  now  installing  five  watertube 
boilers  in  900-h.  p.  units  for  the  Milwaukee  Electric  Railway  & 
Light  Co.  and  fitting  them  with  Green  grates.  These  grates  are  the 
largest  that  have  ever  been  built.  Among  other  recent  contracts 
taken  by  the  company,  and  calling  for  the  widest  chain  grates  built 
arc  orders  from  the  Armour  Packing  Co.,  Swift  &  Co.,  Metropoli- 
tan Street  Railway  Co.,  Kansas  City;  West  Chicago  Street  R.  R. ; 
Edison  Electric  Light  Co.,  U.  S.  Glue  Co.,  of  Milwaukee. 


ELMER  P.  MORRIS,  15  Cortlandt  St.,  New  York,  has  recently 
secured  an  order  from  the  Elmira  &  Seneca  Lake  Electric  Ry.,  El- 
mira,  N.  Y.,  for  45,000  ties,  140,000  lbs.  of  copper,  650  flexible  brack- 
ets, 2,000  tons  of  rails,  900  wooden  poles  and  all  of  the  overhead  ma- 
terial and  bonds;  included  in  the  copper  order  were  17  miles  of 
figure  8  trolley  wire.  Orders  for  iron  poles  have  been  taken  by  Mr. 
Morris  from  the  Brooklyn  Heights  R.  R.,  the  Union  Ry.,  of  New 
York;  the  Columbia  Ry.  and  the  City  &  Suburban  Ry.,  Washing- 
ton, D.  C;  the  New  Jersey  Electric  Ry..  Newark.  Other  orders  for 
poles  were  received  from  Plainfield,  N.  J.,  and  Phoenixville,  Pa. 


ADAM  COOK'S  SONS,  313  West  Street,  New  York,  call  atten- 
tion to  their  original  Albany  electric  motor  grease  for  use  on  mo- 
tors and  journals.  The  different  consistencies  in  which  this  lubri- 
cant is  furnished  make  it  eflfectively  applicable  to  any  motors  now  in 
use,  and  it  is  claimed,  insures  better  lubrication,  better  conditions 
of  journals,  and  longer  wear  of  brasses  than  is  possible  with  any 
other  grease  on  the  market.  It  also  saves  the  burning  out  of  arma- 
tures. This  is  substantiated  by  the  testimony  of  the  many  electric 
street  railways  the  manufacturers  are  supplying.  One  large  cor- 
poration says:  "Since  using  Albany  electric  motor  grease  we  have 
had  no  burnt-out  armatures  or  brasses;  when  using  the  best  mineral 
greases  we  were  constantly  troubled." 


THE  CHICAGO  FUSE  WIRE  AND  MANUFACTURING 
CO.  announces  a  steady  and  increasing  demand  for  its  trade  mark 
line  of  tested  fuse  wire  and  links,  and  that  its  new  method  of  pack- 
ing in  tin  boxes  has  become  very  popular  alike  with  the  dealer  and 
consumer,  as  it  keeps  the  wire  practically  air-tight  and  insures 
against  any  possible  danger  in  handling  the  stock.  Conforming  to 
the  National  Underwriters'  rules,  this  company  is  placing  its  trade 
mark  on  each  fuse  link  terminal,  and  it  states  that  in  this  branch  of 
the  business  it  has  also  made  great  improvements,  which  not  only 
enhance  the  appearance  and  accuracy  of  the  goods,  but  by  a  special 
improved  process,  it  is  able  to  reduce  the  cost  of  making,  and  thus 
offset  the  recent  advanced  cost  of  material. 


THE  W.  R.  GARTON  CO.,  manufacturer's  agent,  has  removed 
to  603  and  604  Manhattan  Building,  315  Dearborn  St.,  Chicago,  and 
has  exceptionally  well  appointed  quarters  where  a  good  stock  of  in- 
sulating tapes,  insulating  paints,  carbon  rheostats,  railway  material 
and  repair  parts  is  carried.  The  company  is  agent  for  the  following 
manufacturers:  Railway  Equipment  Co..  Cincinnati;  Massachusetts 
Chemical  Co..  Boston;  Keystone  Electrical  Instrument  Co.,  Phila- 
delphia; Billings  &  Spencer  Co.,  Hartford;  C.  S.  Knowles,  Boston; 
Graphite  Lubricating  Co.,  Bound  Brook,  N.  J.;  Raster  Carbon 
Rheostat  Co.,  Chicago;  Miller-Knoblock  Co.,  South  Bend,  Ind.; 
Pittsburg  Steel  Hollowware  Co.,  Allegheny,  Pa.;  Jenny  Electric 
Manufacturing  Co..  Indianapolis,  and  exclusive  sales  agent  for  the 
"America"  incandescent  lamp. 
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THE  SAMPSON  CORDAGE  WORKS,  Boston,  maker  of  solid 

braided  cords  and  cotton  twines,  has  recently  issued  two  small  cir- 
culars descriptive  of  Sampson  spot  cord  which  is  so  called  from  the 
colored  spots  on  it  that  constitute  the  trade  niarl<.  This  cord  is  the 
standard  for  the  suspension  of  arc  lamps  and  for  trolley  cord.  The 
sizes  generally  used  for  trolley  cord  are  Nos.  8,  (j  and  10,  which  arc 
■4  in.,  9-32  in.,  5- 16  in.  respectively  in  diameter.  The  life  of  cordage 
is  greatly  increased  if  it  is  protected  from  the  action  of  the  atmos 
phcrc,  and  this  has  been  effectually  done  by  the  S.impson  Co.  by  11 
water  proofing,  which  also  gives  the  cordage  a  smooth  and  pliabb 
finish.  For  small  sizes  the  waterproofing  is  applied  at  an  addilion.d 
cost  of  s  per  cent;  with  sizes  above  3-16  in.  no  extra  charge  is  made 


J.  W.  GORMAN'S  ATTRACTIONS  for  the  season  of  iSyo  arc 
presented  in  a  20-page  pamphlet  recently  mailed  to  street  railway 
companie*  which  will  make  vaudeville  and  other  theatrical  attrac- 
tions a  feature  during  the  coming  season.  J.  W.  Gorman,  makes 
his  headquarters  at  180  Trcmont  St.,  Boston,  and  will  be  pleased  lo 
correspond  with  street  railways,  give  terms  and  arrange  for  ap- 
pointments; he  will  meet  interested  parties  at  his  own  expense  any- 
where in  New  England. 


THE  H.  W.  JOHNS  CO.  reports  the  most  active  street  railway 
trade  since  it  has  been  in  business.  The  Chicago  office  reports 
among  its  large  sales,  an  order  for  10,000  No.  2  "Giant"  strain  in- 
sulators for  the  Milwaukee  street  railway  company.  This  makes 
19,000  of  this  special  design  of  strain  insulators  furnished  to  that 
company. 


JOHNSON  &  MORTON,  31-37  Catherine  St.,  Utica,  N.  Y.,  are 
the  makers  of  new  type  slate  lined,  fire  proof  junction  boxes, 
switchboards  and  panels.  They  have  recently  issued  a  circular 
description  of  their  standard  junction  box,  and  giving  directions  as 
to  the  information  desired  when  making  estimates  on  boxes. 


THE  DUPLEX  CAR  CO.,  Postal  Telegraph  building,  New 
York,  reports  that  it  is  every  day  taking  street  railway  men  to  seo 
one  of  its  latest  duplex  cars  which  is  now  operating  on  the  line  nf 
the  Safety  Third  Rail  Co.,  between  Manhattan  Beach  Hotel  aiid 
Oriental  Hotel.  A  great  many  of  those  who  have  made  an  inspec- 
tion of  the  car  express  the  opinion  that  this  is  the  coming  car,  and 
many  compliments  have  been  received  on  the  construction  and 
finish  of  the  cars  of  this  type  that  have  been  built. 


THE  WESTERN  BRONZE  TROLLEY  WIRE  which  is 
handled  extensively  by  the  Western  Electrical  Supply  Co.,  of  St. 
Louis,  Mo.,  is  said  to  be  meeting  with  universal  favor  for  general 
street  railway  construction.  The  company  makes  numerous  claims 
of  superiority  for  this  wire  over  the  standard  grades  of  trolley  wire 
which  have  heretofore  been  in  general  use;  the  tensile  strength  is 
given  at  about  twice  that  of  the  ordinary  wire,  and  the  life  of  this 
wire  is  also  said  to  be  very  great  as  compared  with  other  wires 
because  of  the  wear  being  slow  and  uniform;  it  has  fully  the  carry- 
ing capacity  of  the  copper  trolley  wire,  and  is  made  in  all  shapes 
and  sizes  for  any  equipment  desired.  The  Western  Electrical  Sup- 
ply Co.  bases  its  claims  for  superiority  upon  the  statements  of 
practical  street  railway  men.  who  report  a  saving  in  both  construc- 
tion and  maintenance. 


THE  WESTINGHOUSE  ELECTRICAL  &  MANUFAC- 
TURING COMPANY  has  been  awarded  the  contract  to  furnish 
the  power  transmission  plant  to  operate  a  new  electric  railway 
between  Toronto  and  the  town  of  Aurora  which  is  the  creation  of 
the  Imperial  Lumber  Co.  The  central  power  house  will  be  located 
in  Toronto,  and  current  will  be  transmitted  to  a  sub-station  at 
Aurora,  15  miles  distant,  at  15,000  volts. 


"0  &  C  CO.  SPECIALTIES"  is  the  title  of  a  50-page  illus- 
trated pamphlet  recently  published  by  the  Q  &  C  Co.,  of  Chicago. 
New  York,  San  Francisco.  Philadelphia,  St.  Paul.  Montreal  and 
St.  Louis.  It  is  devoted  to  the  department  of  engineering  and 
maintenance  of  \vay  and  contains  illustrations  and  descriptions  of 
many  of  the  company's  well-known  specialties  for  steam  and  electric 
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railways.  Among  those  in  which  an  electric  railway  manager  will 
be  most  interested  are  bridges  and  viaducts,  bolts,  car  replacers, 
cold  sawing  machine,  frogs  and  switches,  portable  rail  saws,  jacks, 
pneumatic  tools,  rail  drills,  tie  plates  and  braces,  rails  and  trolley 
poles.  The  Q  &  C  Co.  has  for  years  carefully  investigated  new 
appliances  as  they  appeared  on  the  market  and  selected  the  best 
of  each  kind,  building  up  in  this  way  a  business  in  nearly  all  the 
principal  lines  of  railway  supplies.  The  company's  catalog  for 
Department  A,  as  stated  comprehends  only  the  specialties  falling 
under  the  head  engineering  and  maintenance  of  way;  the  sub- 
divison  into  departments  with  a  catalog  for  each  was  adopted  in 
order  to  issue  catalogs  of  convenient  size  more  suited  for  ready 
reference  wherein  were  described  the  machinery  and  appliances 
which  naturally  fall  under  one  head;  the  company's  other  publica- 
tions are  issued  in  a  similar  attractive  style  and  may  be  had  on 
application.  Among  the  specialties  in  machinery  handled  by  the 
company  are  the  pneumatic  oil  feeding  and  saving  system  and  the 
Q  &  C  -Scott  boiler  feeder,  both  of  which  have  been  fully  de- 
scribed and  illustrated  in  the  "Review."  The  Q  &  C  Co.  is  special 
agent  the  Pennsylvania  Steel  Co.,  and  for  steam  and  street  rail- 
way etiuipnient,  structural  material,  steel  castings,  etc. 


THE  J.  G.  BRILL  CO.  recently  received  from  a  railroad  official 
of  Bristol,  England,  a  letter  telling  what  Englishmen  think  of  a 
palace  car  shipped  by  the  Brill  Co.  not  long  ago.  The  following  is 
an  extract:  "The  car  we  purchased  from  you  is,  I  am  prepared  to 
say  without  fear  of  contradiction,  the  handsomest  car  in  Europe, 
and  I  have  repainted  it  cream  and  white,  with  gold  lining  and 
decorations,  renewed  curtains,  cushioned  the  outside  seats,  India 
rubber  to  steps  and  turkey  carpeted  the  interior.  The  car  is  kept  for 
use  by  the  directors  and  for  special  festival  occasions." 


EUGENE  MUNSELL  &  CO.,  of  New  York  and  Chicago,  are 
prepared  to  separate  street  railways  and  electrical  manufacturers 
from  their  money  by  giving  them  in  return  good  India  and  amber 
mica  for  electrical  insulation.  This  firm  has  recently  decided  to 
establish  a  Canadian  factory,  and  concerning  this  the  Ottawa  Citi- 
zen, under  date  of  Feb.  9.  1899,  says  in  part:  "Yesterday  a  large 
building  on  Wellington  street  was  leased  for  a  term  of  years,  and 
an  agent  will  be  appointed  to  look  after  the  firm's  business  at  once. 
It  is  their  intention  to  forward  the  mica  direct  from  the  mines  to 
their  factory  here,  where  it  will  be  looked  over  and  prepared  for 
shipment  to  New  York.  Mr.  Munsell  has  not  yet  decided  upon  an 
agent,  but  the  choice  will,  in  all  probability  be  made  in  Ottawa. 

"Ottawa  as  a  mica  center  is  perhaps  the  best  known  in  Canada 
across  the  border,  and  during  the  past  couple  of  years  an  immense 
business  has  been  carried  on  between  parties  in  this  city  and  firms 
in  all  the  large  cities  of  the  United  States.  Of  the  heaviest  buyers 
from  this  section  last  year  were  Eugene  Munsell,  whose  big  factory 
at  New  York  is  the  most  extensive  in  America." 


THE  PAILLARD  NON-MAGNETIC  WATCHES  have  been 
perfected  to  satisfy  the  demand  of  the  watch  carrying  public  for  a 
perfect  timepiece,  one  that  besides  having  all  the  skilful  adjust- 
ments to  various  influences  of  other  watches,  is  also  unaffected  by 
magnetism.  The  present  ubiquity  of  electrical  machinery  and  ap- 
pliances makes  it  difficult  to  protect  an  ordinary  watch  against 
magnetic  influences,  which  act  principally  upon  the  balance  and 
hairspring.  Carl  A.  Paillard,  an  expert  adjustor  of  Geneva,  Swit- 
zerland, after  14  years  of  scientific  experimenting,  has  perfected  a 
palladium  hairspring  and  a  compensation  balance  that  entirely  over- 
come the  difficulties  heretofore  experienced.  The  Paillard  non- 
magnetic watches  are  made  by  A.  C.  Becken,  of  Chicago,  in  all 
sizes  and  grades,  and  each  watch  is  warranted  to  give  satisfaction 
as  regards  durability,  workmanship  and  accuracy,  and  the  price  is 
stated  to  be  no  more  than  for  other  watches  of  the  same  finish 
which  do  not  have  these  improvements.  The  desirability  of  such 
watches  for  street  railway  men  is  apparent. 


SWART  S  METAL  REFINING  CO.,  Chicago,  reports  a  large 
and  very  satisfactory  business  with  street  railways.  The  company 
always  pays  the  highest  market  price  for  old  metals,  and  during 
the  past  three  months  has  purchased  tons  of  old  copper  wire.  It 
also  manufactures  a  high  grade  babbitt  which  is  meeting  with  a 
steadily  growing  demand. 


THE  LOMBARD  WATER-WHEEL  GOVERNOR  COM- 
PANY has  received  an  order  for  three  additional  type  "B"  gov- 
ernors for  the  plant  of  the  St.  Anthony  Falls  Water  Power  Co.,  of 
Minneapolis.  These  governors  are  for  the  three  additional  units  of 
four  Victor  turbines  each,  which  are  now  to  be  installed.  This  will 
make  in  all  10  Lombard  governors  in  this  plant,  regulating  40 
water  wheels.  These  governors  were  illustrated  in  the  "Review" 
for  February,  1899. 


THE  GARTON-DANIELS  ELECTRIC  CO.,  of  Keokuk,  la., 
is  every  spring  rushed  with  orders  for  its  lightning  arresters,  and 
knowing  what  to  expect  each  year,  it  endeavors,  during  the  winter 
months,  to  prepare  as  large  a  stock  as  possible.  This  spring  the 
company  had  twice  as  large  a  stock  on  hand  as  ever  before,  but  has 
just  doubled  the  force  in  order  to  keep  pace  with  the  demand  for 
goods,  and  still  finds  that  it  is  shipping  faster  than  it  is  making 
them.  Additional  force  will  be  employed,  however,  and  all  orders 
shipped  with  the  usual  promptness,  as  it  is  thoroughly  appreciated 
that  when  a  man  wants  lightning  arresters,  he  wants  them  badly. 
This  company's  new  catalog.  No.  22,  is  in  great  demand,  and  may 
require  a  second  edition. 


MESSRS.  D.  L.  BATES  &  CO.,  of  Dayton,  O.,  are  among  the 
best  known  of  makers  of  electric  fans,  and  as  the  season  will  soon 
be  at  hand  when  a  fan  is  a  necessity  for  an  office  man  and  a  greatly 
appreciated  lu.xury  for  everyone,  this  firm  has  issued  an  attractive 
catalog  and  price  list  of  its  ceiling,  desk  and  pedestal  fans.  They 
are  made  in  all  sizes  and  wound  for  any  voltage  and  either  direct  or 
alterating  current.  The  designs  are  attractive,  and  the  high  reputa- 
tion of  this  firm  gives  assurance  that  the  fans  are  as  good  as  they 
look. 


THE  STAR  LUBRICATING  OIL  CO.,  of  Cleveland,  O.,  has 
issued  to  the  trade  a  neat  little  pamphlet  calling  attention  to  a 
number  of  its  leading  brands.  In  its  compilation  care  has  been 
taken  not  to  encroach  upon  a  dealer's  or  user's  valuable  time  re- 
hashing the  history  of  oils.  In  clearly  printed  and  well  displayed 
marginal  notes  the  important  oils  and  lubricants  are  given,  to  be 
seen  at  a  glance..  Accompanying  them  are  a  few  words  emphasiz- 
ing the  merits  of  the  various  oils  and  relating  how  and  where  the 
best  results  can  be  obtained  from  use.  The  booklet  also  contains 
some  excellent  testimonials,  all  from  large  and  prominent  manu- 
facturing concerns,  who  have  found  it  advisable  to  use  the  product 
of  this  company. 


THE  ELECTRICAL  INSTALLATION  CO.,  Chicago,  has 
closed  a  contract  for  its  overhead  construction  for  the  Northeast 
Electric  Ry.,  Kansas  City,  and  for  the  Grand  Avenue  Division  of 
the  Brooklyn  Avenue  Ry.,  Kansas  City,  and  also  has  the  contract 
for  furnishing  about  a  thousand  iron  poles  to  the  Metropolitan 
Street  Railway  Co.,  Kansas  City.  The  company  has  recently  se- 
cured a  contract  for  an  extension  to  the  Vicksburg  (Miss.)  Electric 
Ry.,  and  is  now  building  three  miles. 


MERCHANT  &  CO.,  INCORP.,  of  Philadelphia,  New  York 
and  Chicago,  have  recently  received  an  order  from  the  War  De- 
partment for  786  of  their  galvanized  "Star"  ventilators,  for  use 
on  the  official  quarters  and  barracks  to  be  erected  at  Havana  and 
Matanzas,  Cuba.  There  will  be  587  "Star"  ventilators  24-in.  in 
diameter,  and  199  of  14-in.  diameter.  Great  promptness  is  neces- 
sary in  the  delivery,  which  the  exceptional  facilities  possessed  will 
enable  them  to  accompUsh.  Some  idea  of  the  size  of  the  order 
can  be  had  when  it  is  stated  that  if  these  ventilators  were  placed 
in  a  line  with  their  edges  touching  they  would  cover  a  distance  of 
nearly  half  a  mile.  Within  the  last  few  months  this  company  has 
also  supplied  500  13-in  ventilators  for  the  new  Government  Hospital 
at  Fortress  Monroe  and  Savannah. 


The  motormen  of  the  Beaver  Valley  Traction  Co.,  Beaver 
Falls,  Pa.,  went  on  a  strike  March  13th,  because  of  the  discharge  of 
four  of  their  number. 


The  Rome  (N.  Y.)  Street  Ry.  has  been  sold  to  a  New  York  syn- 
dicate headed  by  A.  W.  Soper,  and  it  is  reported  that  it  will  be 
operated  by  compressed  air. 
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CORRESPONDENCE. 

We  Cordially  invito  corrrsji.nnU'iuo  on  all  subjects  of  interest  to  those 
onpaued  in  any  branch  of  street  railway  work,  aiitl  will  ffratcfuUy  appreciate 
any  inarketl  copies  of  papers  or  news  items  our  street  railway  friends  may  send 
us,  pertaininjf  either  to  companies  or  officers. 


DOES  THE  MANAGER  WANT  ANYTHING? 

If  you  contemplate  the  purchase  of  any  supplies  or  material,  we  can  save 
jrou  much  lime  and  trouble.  I)rop  a  line  to  The  Rbvifav,  slat i up  what  you  are 
in  the  market  for,  and  you  will  promiJily  receive  bids  and  estimates  from  all  the 
best  dealers  in  that  line.  We  make  no  charge  for  publishint'  such  notices  in  our 
Bulletin  of  Advance  News,  which  is  sent  to  all  manufacturers. 

This  paper  is  a  member  of  the  Chicago  Trade  Press  Association. 
Entered  at  the  Post  Office  at  Chicapo  as  Second  Class  Matter. 


VOL.  IX. 


MAY  15,  1899. 


NO.  5. 


We  are  seldom  allowed  to  go  unreminded  of  alleged  fail- 
ure by  companies  to  keep  promises  made  the  public  or  the 
city,  but  when  the  shoe  is  on  the  other  foot  the  papers  seem 
to  think  it  is  a  good  joke.  An  instance  of  this  comes  from 
Montreal  where  the  city  and  company  agreed  to  divide 
equally  for  five  years  the  cost  of  removing  snow  from 
streets,  the  city  being  the  party  to  decide  how  much  it  was 
necessary  to  take  away.  The  result  has  been  that  while 
some  $393,000  has  been  spent  in  this  work,  the  company 
lias  been  charged  with  $255,000  of  the  amount,  or  two-thirds 
of  the  whole. 


In  our  April  issue  it  was  noted  that  a  number  of  street 
railways  in  different  parts  of  the  country  had  announced  an 
increase  in  the  wages  of  their  employes ;  among  these  were 
roads  in  Minneapolis ;  Leavenworth,  Kas. ;  Superior,  Wis. ; 
Marietta,  O.,  and  the  Mahoning  Valley  at  Youngstown,  O. 
We  have  this  month  to  add  that  the  DesMoines  (la.)  City 
Ry.  made  an  advance  of  10  per  cent  on  May  ist,  the  Park- 
ersburg  (W.  \"a.)  Electric  Light  &  Street  R.  R.,  and  advance 
of  20  per  cent,  and  the  Consolidated  Traction,  of  Pittsburg, 
an  advance  of  1 1  per  cent. 

In  every  instance  the  increase  was  stated  to  be  due  to  an 
increase  in  traffic,  and  it  may  be  taken  as  an  indication  of  the 
fact  that  whenever  a  company  can  do  so  it  will  gladly  ad- 
vance the  wages  of  its  employes. 


In  (Hscussing  tlic  "franchise  tax"  bill  passed  at  the  last 
scssirjii  of  the  New  York  Legislature  and  at  the  present  writ- 
ing in  the  liaiuls  rif  the  governor.  Senator  I'ord  is  (|uoted  as 
follows : 

"The  main  virtue  of  the  bill  is  that  it  jjroposes  to  tax  these 
pnipirlies  as  real  estate  instead  of  personalty— that  means 
ilial  whatever  tax  the  assessors  levy  must  be  paid.  It  can- 
inn  be  sworn  oflf  nor  indebtedness  be  oflfset  against  it.  In 
other  words  the  posse.s.sor  of  the  public  franchise  is  placed  in 
the  same  position  so  far  as  the  lax  laws  are  concerned,  as 
the  owner  of  a  house  and  lot  whose  property  is  taxed,  re- 
gardless of  whether  it  is  producing  revenue  or  not,  and 
without  regard  to  the  mortgage  that  may  be  upon  it,  even 
though  that  mortgage  covers  80  per  cent  of  the  value  of  the 
property." 

Senator  I-'ord  is  reported  as  saying  that  a  simple  plan  is  to 
add  the  market  value  of  the  stock  and  bonds  of  the  corpora- 
tion, then  subtract  the  valuation  of  real  estate  and  other 
tangible  property  upon  which  the  corporation  is  now  as- 
sessed. The  result  in  his  opinion  shows  the  value  of  the 
grant  or  franchise  that  the  corporation  has  received  from  the 
city.  This  can  be  assessed  at  60  or  70  per  cent,  as  ii>  other 
real  property. 

This  is  truly  admirable  for  its  simplicity,  but  we  cannot 
say  so  much  for  justice  of  the  plan  to  tax  a  company  on  its 
debts. 


One  of  the  questions  that  is  just  at  present  greatly  inter- 
esting the  general  public  is  the  extent  to  which  liquid  air 
may  be  used  for  propelling  machinery  in  the  near  future. 
In  the  April  number  of  McClure's  Magazine,  Mr.  Charles 
E.  Tripler,  of  New  York,  was  quoted  by  Mr.  Ray  Stannard 
Baker  as  saying:  "I  have  actually  made  about  ten  gallons 
of  air  in  my  liquifier  by  the  use  of  about  three  gallons  in  my 
engine.  There  is,  therefore,  a  surplus  of  seven  gallons  that 
has  cost  me  nothing,  and  which  I  can  use  elsewhere  as 
power."  We  do  not  doubt  but  that  the  great  majority  of 
engineers  who  read  this  merely  expressed  a  desire  to  know 
whether  Mr.  Tripler  had  been  correctly  quoted,  and  placed 
no  faith  in  the  claim  that  power  may  be  had  for  nothing. 
Others  who  did  not  take  the  statement  at  its  face  value 
thought,  that  since  so  much  was  claimed,  that  there  might 
be  some  advantage  in  using  liquid  air  for  driving  machinery. 
Closely  following  this  article  came  the  announcement  from 
Zurich,  Switzerland,  that  a  street  car  propelled  by  a  liquid 
air  motor  had  been  tested,  and  that  if  the  reports  were  satis- 
factory the  new  power  would  be  adopted. 

On  another  page  will  be  found  an  article  on  the  produc- 
tion of  liquid  air  and  the  economy  of  using  it  for  a  working 
fluid  in  power  machinery,  which  will  prove  of  especial  in- 
terest at  this  time  Some  of  the  conclusions  there  reached, 
stated  in  a  general  way.  are  as  follows : 

Up  to  the  present  liquid  air  has  been  made  only  by  com- 
pressing and  cooling  atmospheric  air.  With  the  best  appar- 
atus about  40  per  cent  of  the  work  done  in  the  steam  cylin- 
der of  the  compressing  engine  is  lost  in  friction  and  in  heat- 
ing the  jacket  water  of  the  air  cylinders.  When  the  air  has 
been  compressed  it  is  carried  to  the  liquefier  where  a  loss  of 
about  95  per  cent  ensues  in  the  process  of  liquefaction,  the 
net  result  being  that  97  per  cent  of  the  energy  of  the  steam 
has  been  lost,  and  one  horse-power-hour  gives  us  about 
one-third  of  a  pound  of  liquid  air. 

Using  liquid  air  in  a  boiler  and  engine  with  the  atmos- 
phere as  a  source  of  heat,  it  is  shown  that  what  has  cost  us 
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one  lior.se-powLT-hour  can  not  theoretically  give  us  back- 
more  than  2.S  per  cent  of  a  horse-power-hour.  The  enorm- 
ous pressure,  over  11,000  pounds  per  square  inch,  with 
which  we  must  deal  to  get  even  2.8  per  cent  efficiency  is  too 
high  for  practical  working,  and  in  practice  the  re-evaporated 
air  would  be  used  in  a  motor  at  a  smaller  jiressure,  and  prob- 
ably at  a  lower  efficiency.  It  would  doubtless  prove  eco- 
nomical to  reheat  the  air  before  it  enters  the  motor,  as  is 
done  in  some  compressed  air  motors ;  that  is  it  would  be 
used  as  compressed  air  that  has  never  been  liquefied  would 
be  used.  This  being  true,  it  should  never  have  been  li(|ue- 
fied. 

Where  air  is  compressed  and  then  used  as  the  working 
tluiil  in  a  motor  any  excess  of  pressure  over  that  at  which  it 
is  to  be  used  results  in  a  loss.  The  reason  for  compressing 
to  the  higher  pressure  is  to  enable  the  air  to  be  transmitted 
through  pipes  or  to  be  more  conveniently  stored  in  tanks. 
It  will  only  be  used  when  the  economy  of  air  at  high  pres- 
sures is  greater  than  other  methods  of  transmitting  power. 

Licjuid  air  offers  no  advantage  over  compressed  air,  save 
that  when  evaporated  it  will  render  available  four  or  five 
times  as  much  energy  as  may  be  stored  in  the  same  bulk  if 
the  air  is  only  compressed  to  2,500  lb.  per  sq.  in.  But  this 
advantage  is  only  for  temporary  storage,  as  the  liquid  must 
be  open  to  the  atmosphere  because  of  the  high  pressures 
resulting  if  it  be  kept  closed  ;  if  kept  so  exposed  it  slowly 
evaporates. 

There  is  no  present  danger  of  liquid  air  relegating  electric 
■generators  and  motors,  or  even  air  motors,  to  the  scrap 
heap. 


We  all  admit  that  the  laborer  is  worthy  of  his  hire,  and 
would  like  to  see  everyone  who  works  for  his  living  get 
twice  as  much  for  his  labor  as  he  does  now  ;  in  fact  we 
would  greatly  appreciate  it  were  our  own  income  increased. 
Yet  it  will  not  do  to  overlook  the  fact  that  labor  is  helpless 
without  capital  and  that  the  capitalist  also  is  worthy  of  his 
hire,  and  justly  entitled  to  compensation  for  the  use  of  his 
monev.  .\t  the  present  time  when  a  question  as  to  wages 
arises  between  employer  and  employe  the  popular  sympathy 
is  generally  with  the  employe,  and  invariably  so  if  the  em- 
plover  is  a  corporation,  regardless  of  the  merits  of  the  case, 
riie  familiar  expression,  "a  corporation  has  no  soul,"  (which 
proliably  few  but  lawyers  know  is  only  a  statement  of  the 
reason  why  corporations  were  not  subject  to  the  ecclesias- 
tical courts)  to  the  people  who  use  it  most  means  that  a  cor- 
poration is  grasping  and  grinding  in  all  its  dealings  and  de- 
serving of  no  favorable  consideration. 

Further,  if  the  employer  happens  to  be  a  public  service 
corporation,  the  public,  while  rendering  every  aid  it  can  to 
striking  employes  who  demand  higher  wages,  strikes  at  the 
ability  of  the  company  to  meet  the  demand  by  placing  bur- 
dens upon  it  in  the  way  of  more  taxes,  and  enforced  reduc- 
tions of  rates. 

On  April  8th  the  employes  of  the  Wheeling  (W.  Va.)  Ry. 
struck  for  an  advance  of  25  per  cent  in  wages,  rejecting  all 
ofTers  of  compromise.  The  strikers  had  the  sympathy  of 
the  public,  and  the  company  could  not  secure  adequate  pro- 
tection from  the  city  and  state  officials.  This  road  happens 
to  be  an  interstate  line,  and  also  carries  the  mails,  and  as  a 
last  resort  an  appeal  was  made  to  the  federal  courts  for  pro- 
tection. On  April  i8th  four  men  were  sentenced  to  30  days 
imprisonment  and  fined  $50  each  for  violating  an  injunction 


order.  Before  passing  sentence  the  court  delivered  a  lec- 
ture to  the  public  upon  the  matter  of  labor  strikes,  which 
will  be  found  on  another  page.  A  short  extract  on  the 
elTect  of  the  misguided  sympathy  of  the  public  is  as  follows : 

1  uiulerstaiul  from  the  public  press  that  this  community  is  in 
sympathy  with  what  arc  now  known  as  the  strikers.  Let  mc  say 
now  that  this  is  a  mistaken  sympathy  upon  their  part.  No  com- 
munity can  decide,  as  such,  between  the  rights  of  the  employer  and 
tbe  employe.  They  cannot  be  familiar  with  the  circumstances  that 
have  inthienced  the  employer  to  refuse  to  accede  to  the  demand  of 
the  employe  on  this  occasion. 

This  misguided  sympathy  is  often  a  wrongful  sympathy,  and  oper- 
ates not  only  to  the  prejudice  of  the  parties  for  whom  the  sympathy 
is  expressed,  but  to  the  injury  and  detriment  of  the  public  at 
large.  *  *  *  Whenever  any  community  undertakes  to  set  up 
for  itself  a  standard  and  to  enforce  it  by  mob  violence,  communistic 
orders  or  by  efforts  upon  their  part  which  are  conceived  in  a  spirit 
of  anarchy,  and  which  lead  to  and  end  in  anarchy,  then  the  time  has 
come  when  the  laws  of  the  land  must  be  enforced  to  coiUrol  that 
spirit  of  anarchy. 


At  Bay  City,  Mich.,  was  another  strike  which  resulted 
because  the  company  would  not  reinstate  a  ni;ui  wlio  had 
flatly  refused  to  obey  the  com])any's  order  in  a  matter  which 
was  part  of  his  duty  until  it  was  in  effect  countersigned  by 
the  labor  union.  The  strikers  here,  also,  had  the  sympathy 
of  the  community,  but  this  sympathy  was  not  evidenced  by 
mobbing  the  cars  and  obstructing  the  tracks 

That  the  same  scenes  were  not  enacted  in  Bay  City  as  in 
Wheeling  is  altogether  due  to  the  good  sense  of  the  em- 
ployes who  refused  to  countenance  violence  of  any  kind  and 
preserved  the  most  friendh'  relations  with  the  company  dur- 
ing the  entire  period  of  the  strike. 


We  would  call  especial  attention  of  those  of  our  readers 
who  are  connected  with  tlie  management  of  large  electric 
railway  systems  to  the  account  on  another  page  of  this  is- 
sue, of  the  school  for  motormen,  which  the  Metropolitan 
Street  Railway  Company  of  New  York  City  conducts.  The 
object  of  this  school  is  not  to  give  motormen  theoretical  in- 
struction in  electricity  or  mechanics,  but  is  to  teach  new  men 
their  duties  in  a  more  thorough  manner  than  is  the  case 
where  new  men  are  merely  "broken  in"  on  the  cars. 

Instruction  is  given  bv  means  of  recitations,  lectures  and 
lal)oratory  practice  in  conjunction  with  work  on  the  cars 
in  service.  The  advantages  which  have  resulted  from  em- 
ploying as  instructors  men  who  are  skilled  as  teachers,  is 
that  more  competent  and  better  drilled  motormen  are  se- 
cured. This  is  stated  to  be  a  great  gain  to  the  company  in 
two  directions  :  there  are  fewer  accidents  and,  therefore,  the 
damage  claims  account  is  less,  and  the  wear  and  tear  on  the 
car  equipment  is  less. 


ACCOUNTANTS  ASSOCIATION. 


The  Street  Railway  Accountants"  Association  of  .\merica 
has  issued  its  Circular  No.  10,  dated  .^pril  15,  1899.  This 
circular  is  entitled  "An  Explanation,"  and  it  certainly  gives 
many  reasons  why  street  railway  companies  should  be  en- 
rolled upon  its  membership  list.  The  importance  of  such  an 
association  must  be  apparent  to  every  officer  of  a  street  rail- 
way company.  The  whole  business  of  a  street  railway  re- 
volves around  the  accountant's  office  and  the  more  ideas  the 
accountant  has,  the  more  he  rubs  up  against  other  accoun- 
ants,  and  efifects  an  interchange  of  views  regarding  systems 
and  the  ways  of  keeping  accounts  to  the  best  advantage,  the 


May   15,   i8fx;,  I 


STREET  RAILWAY  REVIEW. 


295 


lunrr  criii'iriil  diir^  lir  Ijc-fijiiR-,  anil  cc)ii.si:i|Uciitly  llic  iiioru 
valnahlr  lu  his  I'diiipaiiy. 

In  till'  inatUT  of  "l)lanks  and  forms"  this  association  has 
hccn  iiistniiiu'iitai  in  affoniin^^  ^'nat  assistance  to  its  nicni- 
hcrs  anil  the  exhihilinn  niaiU'  of  snch  ones  as  indivichials 
liavc  devised  has  been  one  of  the  chief  l)enefits.  The  |)lan 
of  dislrihntinjj;  tiieni  anion;^  members  on  the  [)rinci|)ie  of  a 
circnialin.u;  Hlirary,  mcnibeis  beiiis;'  entitled  to  keep  the  din- 
umenls  for  one  month,  has  been  found  practical  and  helijful. 
'("here  is  no  department  coming'  within  the  accountant's 
scope  which  is  not  fully  discussed  at  the  meetinjj^s. 

The  presidents  and  managers  of  the  street  railway  com- 
panies recognize  the  value  of  tliis  association,  and  speak 
the  most  encouraging  words  in  its  favor. 

WHY  SOME    PARK  AMUSEMENTS  FAIL. 


I'jlitcir  "Review":  Tlie  writer  has  ma<le  a  very  careful 
study  of  the  (|uestion  of  parks  and  amusements  operated  by 
street  railway  companies  with  a  view  to  increasing  travel. 
Why  is  it  that  some  of  these  operations  prove  such  a  big  suc- 
cess, while  others  are  equally  disappointing?  Of  course  there 
are  some  localities  where  it  seems  impossible  to  do  anything 
of  \hv  kind,  just  as  there  are  cities  where  the  local  theater 
always  loses  money.  lUit  in  the  great  majority  of  cases, 
and  with  conditions  fairly  favorable  I  am  satisfied  that  it  is 
a  most  valuable  adjunct  to  the  summer  l)usiness.  The  trou- 
])le  with  nine  out  of  ten  of  the  failures  to  make  such  theatric- 
al entertaiiunents  profitable  or  even  self-sustaining  is  that 
they  are  not  [)ro|)erIv  managed.  The  manager  of  the  street 
railway  may  be  ever  so  good  a  man  in  the  work  for  which 
he  has  been  trained  and  in  which  he  is  experienced,  and 
vet  when  he  undertakes  to  run  a  show  may  not  know  the 
first  rudiments  of  the  business,  even  though  he  thinks  he 
does.  For  instance  when  he  charges  25  cents  for  a  lO-cent 
performance  he  makes  a  fatal  mistake.  If  he  wants  to 
charge  that  much  he  must  provide  an  attraction  that  is 
worth  it ;  that  is,  one  equally  as  good  or  even  better  than 
can  be  seen  for  the  same  money  on  the  vaudeville  stage  of 
his  own  town.  Many  of  the  vaudeville  theaters  stage  a  pro- 
gram for  25  cents  a  seat  which  costs  $1,000  a  week  to  pro- 
duce, and  when  the  i)ark  offers  one  for  the  same  seat  price, 
that  only  costs  $200  a  week,  the  public  are  not  going  to  pay 
freely  for  it. 

Ii  you  are  going  to  put  on  a  cheap  production,  wdiich 
may  be  as  good  as  is  rec|uired  under  the  circumstances,  why 
then  make  a  correspondingly  low  admission,  say  10  cents. 
If  you  want  to  go  into  the  work  extensively  and  handle 
first-class  productions  and  expect  to  make  them  profitable, 
you  should  employ  a  thoroughly  competent  and  experienced 
manager  for  the  work,  just  as  you  would  do  if  you  were  of- 
fering the  same  production  in  an  opera  house.  When  a  theat- 
rical manager  expects  to  maintain  good  admission  prices 
he  knows  he  has  got  to  keep  up  the  standard  of  his  produc- 
tions, hence  when  he  books,  he  does  it  with  the  special  idea 
in  view  of  the  price  he  intends  to  make  on  his  house  for  the 
season.  The  price  charged  at  parks  can  be  more  variable 
than  is  possible  when  running  a  theater,  and  it  may  be  10 
cents  one  week  and  25  the  next,  but  whatever  the  price,  give 
a  production  which  is  worth  the  money  and  always  endeavor 
to  give  the  public  just  as  much  for  their  money  as  you  can 
possibly  afTord.  I  am  satisfied,  however,  that  where  it  is  de- 
sired to  go  into  the  amusement  line  to  any  considerable  ex- 


tent that  the  railway  manager  makes  a  mistake  in  trying  to 
look  after  it  himself,  and  that  unless  he  has  had  a  good  deal 
of  ex])erience  in  the  work  he  will  make  more  money  at  the 
end  of  the  season,  and  give  far  better  satisfaction  to  his  pa- 
trons if  he  will  employ  some  experienced  theatrical  manager 
to  run  it  for  him.  It  is  not  difficult  to  do  this  as  theaters 
generally  are  closed  during  the  season  of  out  door  per- 
forin.mces,  and  competent  men  can  be  had  at  a  reasonable 
prill'  who  would  be  glad  to  fill  in  time  otherwise  on  their 
hands.  Professional. 

SIX-MINUTE   HEAD\Ai^AY   ON   SINGLE  TRACK. 


Ivlitor  "Review":  I  would  very  greatly  appreciate  any 
information  your  readers  may  be  able  to  give  me  through 
your  columns,  as  to  their  experience  in  operating  a  6-minute 
headway  on  a  single  track  line,  and  how  they  work  it.  I 
have  thus  far  been  unable  to  learn  of  any  road  doing  this, 
and  it  may  be  none  are  operating  under  such -conditions ; 
but  we  have  a  line  in  contemplation  where  during  the  sum- 
mer we  should  want  a  frequent  headway,  but  during  the 
riiiiainikr  of  the  year  should  not  need  to  run  a  car  more 
freijuently  than  20  or  30  minutes  each  way.  Our  line  is  a 
suburban  one  to  a  lake.  Single  Track. 
<  •  » 

DAYTON  &  GERMANTOWN  CO. 


The  Dayton  (O.)  &  Gcrmantown  Traction  Co.  has  been 

granted  a  franchise  and  has  begun  the  construction  of  a  new 
line  into  Dayton.  The  oflficers  of  the  company  are  J.  .\.  .\r- 
nolil.  president;  T.  C.  Lindsey,  secretary,  and  B.  F.  Doug- 
las, treasurer.  It  is  promised  by  the  company  that  the  road 
will  be  in  running  order  by  October  of  this  year  and  as  the 
men  connected  with  it  have  had  considerable  e.xperience  in 
such  ventures  it  is  safe  to  conclude  the  promise  will  be  kept. 
The  franchise  is  to  be  forfeited  if  the  road  is  not  run  con- 
tinuously for  a  period  of  six  months. 

The  company  intends  erecting  a  large  hotel  at  the  Gcr- 
mantown end  of  the  line  and  it  is  expected  the  mineral 
springs  located  there  in  connection  with  the  hotel  will  de- 
velop the  terminus  into  a  popular  health  resort.  The  road 
has  the  advantage  of  a  number  of  interesting  points  on  its 
line,  such  as  the  Soldiers'  Home  and  the  Miami  Military  In- 
stitute, all  of  which  will  be  benefited  as  well  as  affording  pat- 
ronage for  the  road. 


BOSTON  ELEVATED  BANDS. 


.Mr.  W.  M.  Perkins,  of  Somerville,  Mass.,  a  conductor  on 
the  Union  Square  line  in  Boston  and  a  brass  band  leader, 
has  organized  two  bands  from  among  the  employes  of  the 
Boston  Elevated  Railway  Co.  The  company  has  provided 
a  l)and  room  on  Tremont  Row,  where  the  members  meet 
for  practice.  One  band  has  been  chosen  from  the  day  force 
and  one  from  the  night  force :  all  members  are  to  be  uni- 
formed. Mr.  Perkins  is  the  leader  of  the  Somerville  band, 
w^hich  has  become  very  popular.  He  studied  harmony 
under  the  instruction  of  John  K.  Paine  and  has  been  an 

organist,  choir  director  and  an  orchestra  leader. 

» « » 

The  Rapid  Transit  Railway  Co..  of  Syracuse,  N.  Y..  has 

moved  its  offices  from  the  Snow  Building  into  the  Gruiley 

Building,  where  it  occupies  the  entire  third  floor. 
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The  Omaha  &  Council  Bluffs  Railway  &  Bridge  Co, 


The  Omaha  &  Council  Bhiffs  Railway  &  Bridge  Co.  is 
one  of  the  oldest  electric  railways,  having  been  equipped  for 
electric  working  in  1888,  when  the  present  company  was 
organized  to  build  a  bridge  over  the  Missouri  River  and 
operate  an  electric  line  between  Council  l!lufFs  and  Omaha ; 
the  company  succeeded  the  Council  Bluflfs  Street  Railway 
Co.  in  the  ownership  of  the  street  railway  lines  in  that  city. 
The  company's  lines  aggregate  25  miles,  measured  as 
single  track  and  are  shown  diagrammatically  in  the  accom- 
panying map.  riic  arrangement  of  the  lines  is  peculiar. 
I'rom  the  loop  .V  in  Omaha  (the  company  has  about  one 
mile  track  in  Omaha)  to  the  approach  of  the  bridge  at  J, 
the  track  is  double;  from  J  to  K,  which  includes  the  bridge 
and  its  approaches,  .6  mile,  the  track  is  single;  from  K 


The  track  construction  in  the  improved  streets  is  of  45- 
Ib.  girder  rails  4  in.  deep ;  it  is  expected  to  rebuild  all  these 
lines  within  the  next  tw-o  years.  On  the  bridge  strap  rails 
are  used,  h'rom  the  river  to  the  point  marked  L  on  the 
maj)  the  rails  are  40-lb.  T  laid  on  6x8  m.  x  8  ft.  white  oak 
ties  spaced  2  ft.  center  to  center ;  the  T  rails  are  above 
ground.  The  gage  is  4  ft.  83^-^  in.  The  track  bonding  con- 
sists of  a  No.  00  copper  wire  under  each  rail  to  which  the 
rails  are  bonded,  and  Bcnoilicl  &  Barnum  bonds  connecting 
the  rails. 

The  trolley  wire  is  all  No.  00  copper  and  has  never  been 
renewed  ;  the  span  wires,  hangers  and  poles  were  renewed 
last  year.  Northern  pine  poles  25  ft.  long,  with  8-in.  tops 
are  used  except  at  railroad  crossings,  where  the  poles  are 


POWER  HOUSE. 


lioILER  ROOM. 


to  the  power  house,  P,  1.3  miles,  and  from  P  to  Y,  2.3 
miles,  it  is  double ;  from  Y  to  Z,  .4  mile,  the  track  is  double  ; 
from  Z  to  B  is  a  loop  one  block  wide  and  .6  mile  long.  At 
Z  a  single  track  line  runs  to  Fairmount  Park  at  C,  about  i 
mile.  From  Y  to  the  C,  R.  I.  &  P.  Depot  at  D  is  another 
branch  about  i  tnile,  two-thirds  of  which  is  double  track  ; 
on  tliis  branch  is  the  C,  B.  &  Q.  Depot.  At  M  is  a  branch 
running  to  the  Union  Pacific  Transfer  Station.  On  the 
main  line  at  the  point  L  is  the  passenger  station  of  the  C.  & 
N.  W.,  and  the  Illinois  Central  is  soon  to  build  a  new  station 
which  will  make  five  trunk  line  stations  reached  by  the  in- 
terurban  line  for  Omaha.  From  F  to  G  is  a  cross  line  about 
two  miles  long  connecting  the  Union  Pacific  Transfer 
and  the  Fair  Grounds.  There  is  but  one  grade,  about 
three  per  cent  for  one  mile,  aside  from  the  approaches  to 
the  bridge. 

In  winter  a  10-minute  service  is  maintained  on  all  except 
the  last  mentioned  line  ;  one-half  the  cars  leaving  A  at  inter- 
vals of  10  minutes  run  around  the  loop  from  Z  to  A,  and 
the  other  half  run  from  Y  to  D.  From  E  to  C  there  is  a  10- 
minute  service  and  cars  also  alternate  with  the  Omaha  cars 
on  the  loop  and  the  line  to  D,  giving  a  lo-minute  service 
here.  In  summer  the  headway  is  reduced  to  five  and  seven 
minutes. 


35  ft.  long.  The  company  makes  its  hangers  and  uses  por- 
celain insulators. 

The  line  is  divided  into  four  sections,  each  having  a  No. 
GO  feeder.  The  sections  are  from  A  to  the  power  house, 
from  the  power  house  to  Y,  the  loop  in  Council  Bluflfs  and 
the  Fairmount  Park  line,  and  the  U.  P.  and  C,  B.  &  Q. 
l)ranches. 

The  power  house  used  from  1888  until  Nov.  9,  1898,  is 
located  two  blocks  due  south  of  the  new  one  and  is  equipped 
with  one  150-h.  p.  and  three  200-h.  p.  compound  Westing- 
house  engines  belted  to  four  D-62  T.  H.  and  two  loo-kw. 
Edison  dynamos. 

This  power  station  has  a  good  record,  not  having  been 
shut  down  a  whole  day  during  the  10  years. 

The  new  power  house  of  the  company  is  located  on  the 
interurban  line  adjacent  to  the  office  building  and  car  shed 
and  shops.  Work  on  the  power  house  was  begun  June  10, 
1898,  and  it  was  completed  and  the  old  one  shut  down  on 
Nov.  9,  1898. 

It  is  a  one-story  building,  60  x  loi  ft.,  not  including  the 
coal  shed,  with  exterior  of  red  pressed  brick  with  sand  stone 
trimmings.  The  building  was  designed  by  Messrs.  Fisher  & 
Lawrie,  architects,  of  Omaha.  The  outside  walls  are  17  in. 
thick  with  pilasters  and  windows  as  shown  in  the  half-tone 
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i'iigraviii}4.s.  I'lic  roof  is  of  slate  laid  on  wood  and  is  carriccl 
on  steel  trusses.  The  engine  room  occupies  the  eastern  pov- 
tion  of  tile  Ijuildin^  ;  llic  floor  level  is  at  grade  along  the  east 
front.  The  boiler  room  is  hack  of  the  engine  room  and  the 
lloor  is  2  ft.  6  in.  lower.  It  is  readied  by  stairs  in  the  north- 
west corner  of  the  engine  room. 

All  tiie  upper  windows  are  pivoted  and  operated  from  the 
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lloor  by  ropes  ;  all  windows  arc  provided  with  screens  to  pre- 
vent the  entrance  of  birds. 

For  handling  heavy  weights  in  the  engine  room  beams 
have  been  suspended  from  tiie  roof  trusses  so  as  to  permit 
cross  beams  mounted  on  rollers  to  move  from  east  to  west. 
There  are  three  of  these  traveling  beams  recjuired  to  cover 
the  length  of  the  engine  room.  From  each  beam  a  5,000- 
Ib.  differential  chain  block,  made  by  Moore  &  Chisholm,  of 
Cleveland,  is  suspended  on  a  trolley  so  as  to  move  from 
north  to  south  and  thus  any  point  in  the  room  may  be 
reached. 

The  engine  room  is  53  ft.  by  57  ft.  6  in.  inside,  from  the 
floor  to  the  eaves  is  22  ft.  6  in.  and  to  the  ridge  40  ft.  6  in. 
The  interior  walls  are  of  yellow  enamelled  brick  for  about 
5  ft.  and  then  plastered.  The  floor  is  of  Grant  slag  stone 
supported  on  I-beams  and  brick  arches.     The  design  con- 


bo.-ird  to  which  have  been  piped  both  engine  and  cylinder 
oil  fii.Mi  ihc  lubricating  system.  A  push  button  on  this  board 
summons  the  fireman  when  wanted.  In  tlic  engine  room 
only  the  steam  main  is  carried  overhead,  the  exhaust  is 

under  the  floor. 
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PLAN  OF  POWER  HOUSE. 

The  switchboard  stands  at  the  east  side  of  the  engine 
room  in  the  center  of  the  building  and  is  of  polished  slate 
with  seven  panels.  It  was  made  in  the  company's  shops. 
The  four  outside  panels  are  for  the  four  line  sections  and 
each  has  mounted  on  it  a  General  Electric  magnetic  blow- 
out circuit  breaker,  a  Weston  ammeter  and  a  knife  switch  ; 
these  four  panels  also  carry  the  switches  for  the  lighting  cir- 
cuits of  the  power  house.  On  the  center  panel  is  the  volt- 
meter, a  recording  wattmeter,  and  three  Bristol  recording 
gages,  one  for  the  voltage,  one  for  the  current  and  one  for 
the  steam  pressure.  To  the  right  of  this  panel  is  the  genera- 
tor panel  with  an  ammeter,  circuit  breaker,  and  switches. 
To  the  left  of  the  center  panel  are  the  terminals  leading  to 
the  old  power  house,  not  now  in  use.  The  center  panel  is 
surmounted  by  a  clock  and  a  cluster  of  lamps. 

The  board  stands  well  out  from  the  wall  and  has  a  window 


ENGINE  AND  --«  11 1  II IM  A  K  P 


toniplatcd  two  325-kw.  units,  and  as  one  only  is  now  in- 
stalled but  half  the  floor  space  is  occupied. 

Tiie  unit  installed  is  at  the  south  end  of  the  room  and 
comprises  a  cross-compound,  condensing,  corliss  engine, 
with  cylinders  16  and  30  by  42  in.,  made  by  the  E.  P.  Allis 
Co.,  direct  connected  to  a  32S-kw.  multipolar  General  Elec- 
tric generator.  The  generator  is  wound  for  591  amperes  at 
550  volts  when  loaded  and  500  volts  when  running  light. 
The  speed  is  100  r.  p.  m.  and  the  steam  pressure  150  lb. 

Between  the  high  and  low  pressure  engines  is  a  gage 


behind  it,  giving  ample  room  for  working  at  the  back  of  the 
board  and  insuring  a  good  light.  On  the  back  of  the  board 
all  the  positive  wires  and  bars  are  painted  red  and  the  nega- 
tive ones  black.  From  the  switchboard  all  the  mains  pass 
down  through  the  floor  to  the  subway;  where  the  wires 
go  through  the  floor  they  pass  through  porcelain  tubes  into 
whch  sulphur  has  been  poured. 

In  connection  with  the  switchboard  equipment  should  be 
mentioned  an  ingenious  device  designed  by  the  electrician, 
Mr.  Lovett,  to  sound  an  alarm  when  any  of  the  circuit 
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breakers  open.  Two  pieces  of  spring  brass,  slightly  separat- 
ed, are  placed  on  the  lower  right  hand  corner  of  each  cir- 
cuit breaker  .so  that  when  it  opens  the  handle  will  strike 
theni  and  press  them  together  completing  a  bell  circuit :  the 
bel!  is  mounted  just  behintl  the  clock. 

I'nder  the  entire  engine  room  floor  where  not  occupied 
b\    walls  or  engine  foundations  the  earth  has  been  e.xca- 


ITMP  PIT. 


vated  to  a  depth  of  about  four  feet  and  this  cellar  is  white- 
washed throughout  and  provided  with  electric  lights.  The 
cellar  is  reached  through  two  circular  hatchw^ays,  ordinarily 
kept  covered  with  iron  plates,  one  of  which  is  located  in 
front  of  the  switchboard  and  the  other  near  the  pump  pit. 

Along  the  east  side  of  the  engine  room  the  excavation  is 
made  deeper,  so  that  a  man  mav  walk  erect,  and  is  paved 
with  brick  ;  at  the  south  wall  of  the  building  the  passage- 
way thus  made  is  continued  to  the  building  line  as  a  subway, 
an  interior  vew  of  which  is  shown  in  one  of  the  illustrations. 
The  roof  of  the  subway  is  high  enough  for  a  man  to  walk 
erect,  and  the  leads  from  the  switchboard  are  carried  along 
it  as  shown.  By  this  arrangement  all  of  the  power  circuits 
are  placed  where  the  wires  can  be  reached  without  a  ladder. 
At  the  other  end  of  the  subway  is  planted  a  large  pole' up 
which  the  leads  are  carried.  No  wires  enter  the  power 
house  save  through  the  subway.  The  cellar  and  subway  are 
by  no  means  the  least  attractive  features  of  this  power  sta- 
tion. 

In  addition  to  the  lights  at  the  switchboard  the  engine 
room  is  lighted  by  four  clusters  of  six  16-c.  p.  lamps  on  the 
walls  and  by  a  spherical  cluster  of  42  lamps  suspended  in  the 
center  of  the  room ;  this  large  cluster  was  part  of  an  elec- 
trical exhibit  at  the  Omaha  E.xposition,  and  it  serves  ad- 
mirably here. 

In  the  middle  of  the  west  side  of  the  engine  room  is  a  pit 
31  ft.  8  in.  long,  11  ft.  4  in.  wide  and  12  ft.  6  in.  deep;  it  is 


lined  with  pressed  brick  and  has  a  cement  floor.  Here  are 
located  the  condenser,  feed  pumps,  water  heater,  oil  filter, 
oil  pumps  and  practically  all  the  piping  of  the  plant.  The 
I)iping  system  has  been  very  carefidly  designed  with  a  view 
to  |)roviding  against  stoppage  in  case  a  particular  line 
should  fail  from  any  cause ;  the  pipes  are  in  plain  sight  and 
the  valves  conveniently  located. 

Along  the  east  side  of  the  pit  are  four  8-in.  wells  sunk  to 
a  depth  of  75  ft.,  the  bed  rock  of  the  Missouri  River;  the 
water  level  in  these  wells  varies  with  the  river  level  and  is 
never  more  than  10  ft.  below  the  floor  of  the  pit.  In  the  pit 
is  installed  a  jet  condensor  with  a  steam  driven  air  pump 
having  a  pump  cylinder  24  x  12  in.  Water  fnmi  the  wells 
flows  into  the  condenser,  the  lift  being  small,  as  stated 
before.    City  water  is  provided  for  emergency. 

.\  portion  of  the  discharge  from  the  condenser  pump  goes 
to  a  Cochran  feed  heater,  where  it  is  heated  to  a  temperature 
of  200°  F.  by  the  exhaust  from  the  condenser  pump.  The 
water  level  in  the  heater  is  regulated  by  an  automatic  valve. 
The  discharge  not  so  needed  is  wasted  through  a  15-in.  tile 
sewer  put  in  by  the  company',  and  running  two  miles  to  the 
river. 

(  )r(linarily  the  boilers  are  fed  by  a  pump  connected  to  the 
ccinilenser  pump  shaft,  but  a  7J4  x  5  x  6  in.  Worthington 
pump  is  placeil  in  the  pit  for  feeding  the  boilers  if  for  any 
reason  the  other  is  out  of  service. 

A  small  Worthington  pump  is  provided  for  draining  a 
sump  iiUo  which  any  water  s])illeil  in  the  pit  drains. 


STANDARD  OPEN  CAR. 


An  exhaust  pipe  is  carried  outside  the  building  and  rises 
outside  the  wall  near  the  stack ;  this  is  for  use  when  the  en- 
gine has  to  be  run  non-condensing.  An  automatic  valve 
made  by  the  Allis  Co.  turns  the  exhaust  into  this  from  the 
condenser  in  event  of  the  vacuum  being  lost. 

The  foundation  is  in  place  at  the  north  end  of  the  pit  for 
a  duplicate  condensing  engine,  w-hich  will  be  installed  when 
the  second  unit  is  added. 
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riir  (iiliiij;'  svsl(.'ni  is  vtTv  CDiiiplrh'  ami  ccjiivriiiciil.  Oil 
storai;'!.'  laiil^s  an'  pPdviilril  in  tin-  crllai'  al  a  puiiil  jiisl  ikhMIi 
(if  llic  iiiirlli  wall  of  llif  |)inn|)  pit;  |)ip(.-s  lead  up  ami  tcTiiii- 
iialr  in  I'nnni'ls  in  the  cn^^inf  nuiiii  lliior  so  tliat  harrcls  of  oil 
nia\  he  rollc(|  in  and  cniplicd  inlo  iIr'  lanl<s  with  the  great- 
est ease;  fioni  lliesi'  tanks  small  W'orthinj^Ion  pumps  force 
the  oil  to  Iwii  eylindrica!  tanks  iX  in,  x  60  in.,  suspended  on 

tlie  qa.st  wall  of  the  hoiler  r n  at  a  lH'ii;ht  of  30  ft.  above 

the  engine  room  lloor.  I'min  here  the  (jil  feeds  by  gravity 
to  the  cylinder  hibricalors  .ami  llu-  engine  bearings  (sight 
feed  oil  cups  are  of  course  provided)  ;  from  the  engine  the 
tised  oil  is  returned  to  a  Turiii'r  oil  I'llter  in  the  |)umi)  pit  and 
after  llltration  again  used,  h'rom  tiie  tanks  on  the  boiler 
room  wall,  which  are  always  warm,  pi[)es  are  led  to  faucets 
in  the  pump  pit  and  at  the  engine  gage  stand  previously 
mentioned,  so  lh;it  oil  m.'iy  be  readily  ilr.awn  when  needed 
for  any  pur[)ose. 

A  view  of  the  pump  pit  ,nid  machinery  is  shown  and  it  will 
be  remarked  that  the  condenser  engine  is  covered  by  a  grat- 
ing. Rods  are  carried  u()  from  the  water  and  steam  valves 
and  terminate  in  hand  wheels  as  shown.  I'or  lubricating 
this  engine,  pi|)es  are  carried  up  and  arranged  around  the 
pipe  at  the  right  of  the  engraving,  and  the  sight  feed  oil  cups 
placed  at  the  height  of  a  man's  shoulder. 

The  boiler  room  is  43  ft.  5  in.  by  57  ft.  6  in.  inside ;  the 
height  from  lloor  to  the  eaves  is  25  ft.,  and  to  roof  ridge  43 
ft.  The  lloor  is  of  cement.  .\{  the  south  end  of  the  boiler 
room  is  now  installed  one  battery  of  two  Cahall  boilers,  each 
having  5,608  scj.  ft.  (if  heating  surface  and  i  ig  sq.  ft.  of  grate 
surface,  and  rated  at  280  h.  p.  e;icli ;  one  boiler  only  is  used 
habitually.  There  is  sjiace  for  two  more  boilers.  Each 
boiler  has  in  connection  with  it  a  Garrigus  mechanical  skim- 
mer which  is  reported  to  give  the  best  satisfaction,  as  its  use 
results  in  keeping  the  boilers  free  from  scale.  This  device 
has  a  floating  funnel  inside  the  boiler  at  the  water  level  and 
the  muddy  water  is  carried  down  to  a  precipitating  tank 
where  the  sediment  settles  and  is  blown  out  from  time  to 
time.  This  discharge  is  carried  to  a  cistern  outside  the 
power  house,  from  which  an  overflow  pipe  leads  to  the 
sewer. 

The  steam  from  both  boilers  is  piped  to  a  wrought  iron 
lieader.  The  high  pressure  steam  vahes  used  were  made 
by  the  Crane  Co. 

Along  the  west  side  of  the  boiler  room  are  the  coal  stor- 
age and  the  sand  rooms.  This  extension  has  a  shed  roof ; 
it  is  13J/2  ft.  wide  and  at  the  outer  edge  is  15  ft.  from  the  lloor 
to  the  roof. 

A  switch  from  the  railroad  on  which  the  old  power  station 
was  located  to  the  new  power  station  was  built  by  the  com- 
pany on  land  bought  by  it  for  the  purpose  and  runs  just  out- 
side the  coal  room,  into  which  the  coal  is  unloaded  directly 
from  the  cars.  Arrangements  will  be  made  for  chutes  to  de- 
liver coal  into  small  cars  on  a  track  in  the  boiler  room. 

Ashes  are  to  be  loaded  into  a  motor  car  which  is  kept  in 
the  boiler  room  until  full  and  then  run  out  over  the  line  and 
used  for  ballast. 

The  sand  room  is  about  square,  occupying  the  north  end 
of  the  coal  storage  space.  In  this  room  old  rails  were  placed 
about  2  ft.  from  the  floor  and  covered  with  scrap  sheet  iron 
perforated  with  holes;  on  this  were  placed  steam  pipes  a 
few  inches  apart.  Wet  sand  is  unloaded  from  the  car  on  to 
this  heater  and  as  it  dries  out  it  falls  through  onto  the  floor, 
from  where  it  is  taken  and  sifted  for  use  as  needed. 


The  stack  is  of  steel  atid  iinlined.  It  is  creeled  north  of 
the  building  with  the  center  line  6  ft.  6  in.  from  the  inside 
of  the  wall  of  the  brjiier  room.  It  is  lA  uniform  diameter 
throughout,  $'/j  ft.,  and  155  ft.  high  above  the  grates.  Tiie 
breeching  is  made  of  Xo,  10  steel  and  is  carried  along  the 
east  wall  of  the  boiler  rorim  a(  a  height  of  f>  ft,  3  ni.  above 
the  lloor. 

During  the  day  one  engineer,  one  fireman  and  one  coal 
passer  are  all  that  are  needed  for  the  operation  of  the  plant. 
The  night  force  comprises  one  engineer  and  one  fireman. 

A  second  switch  track  with  overhead  wiring  has  been  built 
so  it  is  at  one  point  parallel  to  the  steam  road  switch  men- 
tioned and  sui)])lies  for  immediate  use  may  thus  readily  be 
l<iaded  onto  the  construction  car  from  the  freight  cars. 

The  nilling  stock  comprises  18  large  and  20  small  cars, 
half  of  each  Kind  bii  ng  open  and  half  closed.    The  long  cars 


OMAHA  &  COUNXIL  BLUFFS  CARS. 

were  rebuilt  in  i8y6  using  two  old  short  open  cars,  cutting 
off  the  ends  and  splicing  the  bodies  ;  by  using  steel  angles  for 
side  sills  and  using  truss  rods  cars  which  have  given  perfect 
satisfaction  were  secured. 

The  interurban  cars  are  43  ft.  over  all ;  the  closed  cars 
seat  44,  and  the  open  cars  75  passengers.  The  long  cars  are 
mounted  on  Peckham  14  B  swing  bolster,  and  Taylor 
trucks ;  they  are  each  equipped  with  two  G.  E.  57  motors. 
K  1 1  controllers,  Meaker  fare  registers  and  Consolidated 
Car  Heating  Co.'s  electric  heaters.  Push  buttons  to  signal 
the  conductor  are  placed  on  all  cars  both  open  and  closed. 

The  small  cars  are  25  ft.  over  all  and  each  has  two  G.  E. 
52  motors. 

The  company  has  just  completed  equipping  its  cars  with 
new  motors ;  both  summer  and  winter  cars  have  motors  so 
that  no  change  of  motors  or  trucks  is  necessary. 

As  the  partition  between  the  car  and  the  vestibule  should 
be  covered  at  night  to  prevent  the  lights  from  shining  back 
of  the  motorman  a  spring  roller  curtain  has  been  ingenious- 
ly placed  beside  the  door  with  the  roller  vertical  and  the  cur- 
tain edge  may  be  buttoned  to  the  sliding  door.  Then  when 
the  door  is  closed  the  curtain  is  drawn,  when  the  door  is 
opened  the  curtain  is  rolled  up  and  cannot  flap  in  any  draft 
there  may  be  through  the  vestibule. 
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The  cars  are  run  one  way  only  and  Y's  or  loops  placed  at 
terminal  points  with  a  turn  table  at  the  car  shed.  The  rea- 
sons for  running  one  way  only  are  the  saving  in  car  wiring, 
controllers,  gongs,  headlights,  fenders,  sand  box  mechanism, 
etc.,  by  having  to  place  them  on  one  end  only ;  the  necessity 
of  providing  only  one  vestibule ;  the  ease  with  which  safety 
gates  can  be  arranged  and  manipulated. 

The  front  ends  of  closed  cars  are  vestibuled,  and  a  side 
door  provided  for  the  motorman.  The  glass  in  the  vestibule 
is  double  with  rubber  packing  placed  between  the  two  pieces 
of  glass ;  by  this  arrangement  the  difficulty  usually  ex- 
perienced with  frosted  glass  in  winter  has  been  avoided.    On 


THE  MISSOURI  RIV?:K   HKIDGE. 


open  cars  a  bulkhead  with  glass  is  placed  back  of  the  motor- 
man. 

Ratchet  gongs,  made  by  J.  H.  Graham,  and  electric  head- 
lights made  by  the  company  are  used.  The  sand  boxes  used 
were  designed  by  Mr.  Dimmock  and  Mr.  Tarkington ;  they 
are  operated  by  a  lever  which  gives  four  rates  of  sanding, 
sanding  cither  one  or  both  rails  as  desired,  and  sanding 
curves  perfectly. 

The  open  cars  have  wire  screens  on  the  left  hand  side  and 
curtains  have  been  provided  so  that  protection  against  rain 


SWITCH  BAR  HOLDER. 


are  provided.    A  novelty  is  the  grab  handle  placed  on  each 
seat-end  panel  on  the  step  side  of  the  cars. 

To  prevent  the  iron  rod  for  turning  switch  points  from 
rattling  against  the  dash  and  knocking  the  paint  ofY  the 
Iiolders  shown  in  the  figure  are  placed  at  each  end  of  the  car. 

The  brass  casting  A  is  for  vestibuled  cars  and  is  screwed 
to  the  dash  rail ;  on  open  cars  a  casting  with  a  different  end 
is  used  and  is  secured  to  the  hood  standard.  The  handle  of 
the  switch  bar  rests  in  the  casting  and  below  it  is  slipped  in 
the  V-shaped  forging  B  screwed  to  the  rounded  buffer.  On 
closed  cars  the  switch  bar  hangs  just  to  the  left  of  the  center 
window  of  the  vestibule  on  the  front  end  and  at  the  right 
hand  standard  on  the  conductor's  end.  Each  car  carries  two 
switch  bars. 

For  operating  the  section  of  single  track  crossing  the 
bridge  a  block  signal  system  is  used. 

The  Omaha  &  Council  Bluffs  Railway  &  Bridge  Co.  is 
capitalized  at  $1,500,000  and  has  $600,000  of  bonds  out- 
standing. It  serves  to  connect  Council  Bluffs,  with  30,000 
inhabitants,  and  Omaha,  which  has  a  population  of  140,000. 
The  road  now  carries  about  10,000  passengers  per  day  ;  dur- 
ing the  Omaha  Exposition  the  average  was  25,000  per  day. 
In  summer  the  pleasure  riding  traffic  is  very  heavy. 

The  officers  of  the  company  and  heads  of  departments 
are:    President,  N.  W.  Wells;  vice-president,  J.  J.  Brown; 
secretary,  C.  T.  Stewart ;  treasurer,  J.  H.  Millard ;  general 
superintendent,    W.   S.    Dim- 
mock  ;   master   mechanic,   W. 
B.     Tarkington ;     electrician, 
Israel  Lovett ;    cashier,  F.  E. 
Clark  ;  roadmaster  and  super- 
intendent    of     bridge,     John 
Cronin. 

The  entire  direction  of  the 
road  is  in  charge  of  Mr.  Dim- 
mock,  who  is  an  old  steam 
road  man  and  has  held  his 
present  position  since  Janu- 
ary, 1894,  when  the  road  was 
very  much  disorganized,  and 
the  company  greatly  antagon- 
ized by  the  public,  and  dur- 
ing this  time  he  has  introduced  many  economics  and 
effected  many  improvements,  until  at  the  present  time  the 
road  is  on  a  dividend  paying  basis.  Comparing  tlie  acci- 
dents from  1894  to  date  with  those  for  the  previous  years 
they  are  found  to  be  80  per  cent  fewer,  which  itself  speaks 
volumes  for  the  present  management. 


DIMMOCK. 


TURNTABLE  VICTORY  IN  SAN   FRANCISCO. 


in  summer  can  be  given.     As  will  be  noted  in  one  of  the 
illustrations  the  floor  of  the  open  car  is  high  and  three  steps 


For  several  months  past  legal  proceedings  have  been  in 
progress  to  secure  the  removal  of  a  turn  table  at  the  down 
town  terminus  of  the  Kearney  St.  line  in  San  Francisco.  The 
Board  of  Supervisors  and  Superintendent  of  Streets  ordered 
it  removed,  but  the  company  maintained  it  was  necessary  to 
the  operation  of  its  road  and  refused  to  do  so.  The  courts 
have  now  decided  that  while  the  authorities  may  refuse  to 
grant  permission  for  additional  tables  that  they  have  no 
right  to  remove  one  for  which  permission  has  been  granted, 
during  the  term  of  the  franchise  under  which  the  table,  as 
a  part  of  the  road,  was  installed.  The  city  tried  to  prove  the 
table  was  a  "nuisance"  but  failed  in  its  case. 
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Accounting  System  of  the  Omaha  &  Council  Bluffs  Railway  &  Bridge  Co. 


By  Ihc  courtesy  of  Mr.  W.  S.  Diiiimock,  ^-cMicral  super- 
intendent of  the  Onialia  &  Council  liiulTs  Railway  &  liridgc 
Co.,  we  are  permitted  to  describe  the  elaborate  montlily  re- 
port and  comparative  statement  blanks  designed  by  him  for 
the  use  of  this  company.  In  prcparinfj  the  various  forms 
the  object  lias  been  to  present  the  accounts  in  such  a  man- 
lui-  lliat  Ihc  ili'ins  may  be  separated,  classified  and  compared 
and  be  of  value  as  a  guide  to  those  in  charge  of  the  operat- 
ing department  as  well  as  a  convenient  source  of  informa- 
tion for  the  directors. 

LABOR   ACCOUNTS. 

In  order  to  classify  the  items  for  labor  most  conveniently 
two  forms  are  employed  for  keeping  records  of  tiie  men's 
time. 

I'"orm  62  is  for  keeping  the  time  record  of  men  who  are 
employed  all  the  time  in  one  occupation ;  it  measures  1714  x 
iij/j  in.,  and  has  the  usual  rulings  for  such  forms — name, 
occupation,  where  employed,  rate  of  pay,  time  worked  each 
day,  total  time,  and  amount  due.  At  the  right  hand  of  the 
blank  is  a  colunm  for  the  Department  No.  of  the  pay 
voucher  (all  payments  are  made  by  check  and  when  the  man 
receives  his  check  he  signs  the  voucher;  this  voucher  is 
Form  52,  but  is  not  shown  here)  and  also  three  volumns  for 
the  page  and  line  of  Form  54,  to  which  the  man's  time  rec- 
ord is  transfered,  and  the  classification  number. 


I'"orm  53  is  for  keeping  the  time  record  of  one  man  who 
is  employed  in  different  occupations;  there  are  19  vertical 
columns  with  blank  headings  for  the  classification  of  the 
time  worked,  which  are  filled  out  by  the  head  of  department 
or  foreman  with  a  brief  statement  as  to  the  work  done.  At 
the  bott<jm  of  this  form  arc  spaces  for  cross  references  to  tiie 
page,  line,  and  classification  number  on  Form  54,  to  which 
the  several  totals  on  Form  53  are  transferred.  Form  53  is 
1 13/2  X  19  in. 

From  the  several  blanks,  F'orms  62  and  53,  the  blank 
Form  54  is  filled  out,  and  thus  the  totals  from  the  several 
time  records  assembled  and  classified.  At  the  right  of  tliis 
form  are  columns  for  cross  references  to  the  form  from 
which  each  item  was  taken,  and  for  references  to  the 
vouchers  and  an  abstract  of  the  pay  roll,  made  out  on  a 
blank,  Form  55,  which  we  do  not  show.  At  the  bottom  are 
references  to  the  page  and  classification  number  on  Form 
60  (to  be  described  later)  to  which  the  classified  time  totals 
are  carried  for  the  purpose  of  combining  them  with  the  cor- 
responding classified  material  totals.     Form  54  is  12x21  in. 

KEEPING  MATERIAL  ACCOUNTS. 

Form  44  is  the  requisition  for  supplies.  This  blank  is 
22^  X  12  in.  Under  no  circumstances  will  supplies  be  fur- 
nished except  through  a  requisition  made  on  this  blank, 
and  after  a  requisition  is  approved  no  one  has  authority  to 
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order  or  purchase  supplies,  except  when  authorized  by  the 
general  superintendent.  On  the  first  of  each  month  the 
head  of  each  department  examines  the  stock  of  supplies  on 
hand,  and  orders  such  as  are  necessary.  When  the  requisi- 
tion is  filled  out  a  carbon  coi)y  is  made  which  serves  as  a 
department  record.  At  the  same  time  the  head  of  the  de- 
partment notes  the  Department  No.  of  the  requisition  under 
the  name  of  each  supply  re(|uired  in  an  inde.x  book  provided 
for  the  purpose,  and  in  the  front  of  the  inde.x  book  notes  the 
date  or  dates  of  the  requisition  blank.  This  inilc-x  is  for  the 
purpose  of  enabling  one  to  ([uickl)-  tell  wlun  a  given  supply 
was  last  asked  for. 

When  making  a  re(|uisilion  the  head  of  the  department 
fills  out  onl\'  the  left  liand  portion  of  Form  44,  leaving  the 
rest  blank  for  general  ofifice  records.  If  the  heads  of  de- 
partments wish  to  make  a  copy  of  the  rest  of  the  blank  they 
may  secure  it  from  the  general  superintendent,  if  in  his 
opinion  it  should  be  of  record  on  their  copies. 

When  prices  are  secured  and  approved,  and  the  supplies 
ordered,  the  blanks  to  the  right  of  the  column  "Wanted  for" 
on  Form  44,  are  filled  out  up  to  the  column  "Ordered  by, 
Initial." 

When  supplies  are  received  they  are  to  be  immediately 
examined,  and  if  ordered  by  the  person  receiving  them 
(which  is  readily  determined  from  the  index  book  kept  by 
each  department)  the  Form  46  is  filled  out,  after  filling  out 
the  "Received"  colunms  in  the  department  copy  of  Form  44. 
It  is  optional  with  the  department  whether  it  keeps  copies 
of  Form  46.  A  system  of  cross-references  between  the  files 
of  Form  44  and  Form  46  is  made  by  entering  under  each 
item  on  Form  44  the  "DepartmentNo."  and  "General  Office 
No."  of  the  blank  Form  46  on  which  the  record  of  the  re- 
ceipt is  made,  and  vice  versa  for  each  item  on  Form  46. 

By  means  of  these  two  forms,  44  and  46,  a  record  of  the 
materials  is  secured  up  to  the  time  they  are  put  in  stock. 
From  Form  44,  or  the  original  bills,  the  items  are  trans- 
ferred to  a  large  book  known  as  the  "Stock  Ledger,"  where 
each  supply  used  is  carried  as  an  account.  On  the  left  hand 
side  are  entered  the  supplies  received,  entries  being  made  in 
columns  headed  as  follows : 

Form  44.     Recjuisition  General  Office  No. — 

Date  received. 

From  whom  and  where. 

Quantity. 

\"alue,  price  and  amount. 

Remarks. 

Location  (i.  c.,  in  whose  charge  the  supply  is  placed). 

On  the  right  hand  side  of  the  "Stock  Ledger"  are  entered 
the  supply  as  expended,  under  heads  as  follows : 

Form  56.     Material  Used,  Date,  Page  and  Line. 

How  disposed  of. 

Quantity. 

\'alue,  price  and  amount. 

Remarks. 

Inventory,  Page  and  Line. 

When  an  inventory  is  taken,  the  amount  of  the  supply  on 
hand  should  l)alancc  the  account  in  the  stock  ledger. 

Having  got  the  supply  in  stock  we  will  now  show  how 
the  record  of  the  expenditures  is  made.  When  material  is 
drawn  from  stock  the  workman  makes  a  requisition  on  a 
blank,  Form  63,  4^  x  6>4  i".,  in  which  he  gives  on  one  side 
the  materials  wanted  and  the  disposition ;  on  the  reverse 
side  is  a  memorandum  of  his  time.     From  these  forms  the 
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lime  rcconl.s  iiiciiliDiu-d  lalcr  (I'drni  5,^)  aic-  ni.idr,  ami  the 
niatcrial.s  cxpcndfil  ari'  rariicd  in  a  blaiiU,  I'"orni  56,011  wliicli 
the  ])ricc.s  and  values  air  mined  after  reference  to  the  stock 
ledfjcr  and  the  pa^je  in  lli.at  liocik.  11  u-  Inl.il.s  en  I'miiu  56  are 
transferred  to  h'orin  Ck),  and  the  paf,'e  and  line  to  which  each 
item  was  carried  eiitiri'd  in  the  proper  columns.  I'"orm  56 
measures  10  x  17  in. 

MA'I'KUr.M.S    .W'll    l,Al:i)H    CnMIII.Nl;!). 

\\  I'  lia\'e  now  trace<l  the  ni;iterial  ;ind  lalinr  to  I'ornis  5O 
and  54,  where  it  is  shown  what  was  expended  and  for  what 
pur|)osc.  Mr.  Dinnnock's  experience  has  shown  that  there 
are  fmni  1  ,oon  to  i.joo  different  thini^fs  for  wdiich  an  electric 
railway  may  have  use,  and  the  n;inies  of  them  rdl  are  entered 
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in  an  index  book,  where  under  each  item  is  given  the  par- 
ticular classified  account  to  which  the  supply  is  to  be 
charged.  When  Forms  56  and  54  have  been  completed  the 
material  and  labor  are  assembled  on  Form  60.  This  form 
is  12  .\  18  in.,  and  is  ruled  for  10  accounts  with  4  subdivisions 
each,  and  2  accounts  with  8  subdivisions  each,  experience 
having  shown  this  arrangement  to  be  convenient.  Cross 
references  showing  whence  the  item  was  taken  (page  and 
line,  h'orm  56  or  54I  are  made  alongside  each  amount,  and 
names  or  numbers  following  the  heading  "Charge  to"  and 
"Classifietl  as  follows"  show  where  the  total  was  entered  in 
the  monthly  leport. 

MONTIlr.'i"    Rl'.ri)R|-. 

The  monthly  report  comiMled  by  Mr.  Dimmock  after 
more  than  two  years  of  hard  work  and  thoughtful  consid- 
eration is  designed  to  exhibit  in  the  greatest  detail  the  earn- 
ings, expenses  and  statistics  for  the  month  :  to  contain  a  full 
and  complete  answer  to  any  question  that  may  be  asked 
concerning  the  operation  of  the  road  ;  and  above  all  to  pre- 
sent the  data  in  such  form  that  they  can  be  readily  found. 

This  report  is  a  book  131/2  in.  on  the  binding  edge  b\-  13 
in.  wide,  and  contains  all  told  36  pages  of  these  dimensions. 
Of  these  29  pages  are  numbered,  and  suitably  ruled  for  the 
special  objects  in  view.  Preceding  the  ruled  forms  is  an 
index  of  nearly  a  hundred  of  the  more  important  headings 
for  which  one  will  have  occasion  to  look,  and  the  numbers 
of  the  pages  where  the  items  will  be  found.  Thus  "Wire" 
is  followed  in  this  index  by  the  numbers  7,  12.  13.  16,  20. 
( )n  page  7  we  find  "Wire"  as  a  sub-head  under  "Mainten- 
ance of  Electric  Lines" ;  on  page  12,  it  is  a  sub-head  under 


".M.iintcnaiii  r  of  I 'ower  Circuit";  on  page  13  it  is  a  sul)- 
hc.id  imdcr  "Repairs  of  Electric  Line  (Special,  i.  c,  Extraor- 
dinary, Charges)";  on  page  16  it  is  a  sub-head  under  "Re- 
pairs of  Power  Circuit  (S])eeiai  Charges/';  on  page  20  it  is 
a  sub-head  under  "I'owcr  Circuit,  l-'ixed  Properly  Ac- 
counts."    Other  items  are  similarly  treated. 

The  "Monthly  Report"  is  principally  to  show  three 
things:  I.  The  earnings  of  tiie  road,  and  the  cost  of  laijor 
and  sii])plies  required  to  operate  it ;  this  has  notiiing  to  do 
wiih  the  actual  receipts  and  expenditures  of  money  for  the 
month,  as  the  earnings  or  expenses  may  have  accrued,  but 
not  been  paid.  2.  The  monies  paiil  out.  3.  'ihe  balance 
sluil  showing  assets  and  liabilities. 

I.       i;.\I(M.\<;S  AXIJ  KXI'ENSES. 

This  stalenK-nt  is  found  on  pages  I  and  2  of  the  niiorl, 
and  covers  the  following  heads: 
I'-arnings  from  the  o])eration: 
Passenger. 
Miscellaneous. 
(  iperating  expenses: 

MaiiUenance. 
Transportation. 
Income  from  other  sources: 

Missouri  River  P.ridgc. 
Power. 

Miscellaneous. 
Fixed  charges. 
Property  accounts. 

These  several  heads  are  subdivided  to  some  extent,  but 
not  in  great  detail  on  this  page.  Numbers  are  placed  after 
each  itetii  giving  the  page  where  a  detailed  analysis  is  to  be 
found. 

2.      CASH    F.XPK.VDITURES. 

( )n  i)agos  3  and  4  of  the  report  are  listed  the  vouchers  for 
bills  authorized  to  be  paid,  giving  name  and  amount  and 
w  hat  for,  and  the  total  of  the  pay  rolls.  The  grand  total  is 
the  cash  expenditure  authorized. 

3.       IiAI..\xrE  SHEET. 

On  pages  5  and  6  are  the  assets  and  liabilities  thus : 
Assets :  h'ixcd  Property  Accounts. 

Open  Property  Accounts. 

Cash  Assets. 

Debt  Balances. 

Income  Charges. 
Liabilities :  Capital  Stock. 

Funded  Uclit. 

Floating  Debt. 

Credit  Balances. 

Income  Credits. 

Earnings. 
Each  subdivision  under  these  sub-heads  has  its  reference 
number  to  a  page  where  the  detailed  analysis  is  given,  if 
such  analysis  is  necessary  or  desirable. 

COMI'ARATIVE  STATEMENT  AND  CLASSIFICATIOX  OF  OPERAT- 
ING   EXPENSES. 

Pages  7  to  12.  inclusive,  of  the  report  are  devoted  to  the 
classification  and  comparison  of  the  "Operating  Expense 
Accounts."  The  book  is  ruled  to  show  the  amount  of  each 
item  for  the  month  for  the  current  year  and  for  the  previous 
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year,  and  for  the  increase  or  decrease ;  and  for months 

of  the  current  year  and  of  the  previous  year  and  for  the  in- 
crease or  decrease. 

In  classifying  accounts  the  general  scheme  outlined  by 
the  Accountants'  Association  and  shown  in  the  "Review" 
(Sept.,  1898,  p.  654  et  seq.)  was  followed,  but  with  some 
modifications  rendered  desirable  by  the  local  conditions 
which  Mr.  Dimmock  wanted  to  meet.  Thus  Mr.  Dimniock 
divides  his  operating  expenses  into  "RAILWAY,"  "MIS- 
SOURI RIVER  BRIDGE"  and  "POWER  CIRCUIT." 

Under  "RAILWAY"  we  find  10  sub-heads  of  "Mainten- 
ance" instead  of  9  as  shown  in  the  accountant's  report.  They 
are : 

Maintenance  of  Track  and  Roadway. 

Maintenance  of  Electric  Lines. 

Maintenance  of  Buildings  and  Fixtures. 

Klaintenance  of  Power  Plant  No.  I. 

Maintenance  of  Power  Plant  No.  2. 

Maintenance  of  Rolling  Stock. 

Maintenance  of  Tools. 

Maintenance  of  Heating  Apparatus. 

Maintenance  of  Miscellaneous  Construction. 

MaiiUcnance  of  Miscellaneous  Equipment. 

While  the  heads  here  given  differ  in  name  the  items  under 
them  reach  virtually  the  same  place  as  in  the  Association 
accounts.  The  classification  is  made  to  conform  to  that  of 
the  Association  except  in  a  few  cases  where  local  conditions 
require  a  change  or  where  the  point  is  debatable. 

I'^acli  of  these  sub-heads  has  under  it  spaces  for  10  items, 
which  spaces  are  filled  out  as  experience  shows  most  desir- 
able with  the  names  arranged  alphabetically.  For  example 
under  the  sub-head  "Maintenance  of  Electric  Lines"  are : 

2C)0.     Bonding. 

261.  Miscellaneous  Labor. 

262.  Miscellaneous  Material. 

263.  Poles. 

264.  Signal  Apparatus. 

265.  Telephone  Lines  (private). 

266.  Wire. 

(267,  268  and  269  are  left  blank  for  the  present.) 

The  numbers  of  the  items  are  for  convenience  in  making 
references,  each  item  having  its  own  number ;  for  "Operat- 
ing Expenses"  the  numbers  run  from  250  to  489.  The  gen- 
eral head  "RAILWAY"  includes  those  from  250  to  449,  in 
which  are  perhaps  50  spaces  that  are  not  named  as  yet. 

Following  "Maintenance"  naturally  come  "Transporta- 
tion" and  "General"  under  which  we  find: 

Operation  of  Power  Plant,  No.  i. 

Operation  of  Power  Plant,  No.  2. 

Operation  of  Rolling  Stock. 

Train  Service. 

General  Office  Expenses. 

General  Expenses. 

Claims. 

(Three  blank  sub-heads.) 

These  are  each  followed  by  10  numbered  items,  351  to  449 
inclusive. 

Next  follow  the  "MISSOURI  RIVER  BRIDGE"  and 
"POWER  CIRCUIT"  each  divided  into  "Maintenance" 
and  "Operation"  and  the  sub-heads  divided  into  10  items 
each,  450  to  489. 

Following  the  "Operating  Expenses"  just  mentioned  and 
which,  as  before  stated,  fill  pages  7  to  12  inclusive,  of  the  re- 


port is  the  head  "Special  Charges,"  pages  13  to  16,  inclusive, 
sub-divided  exactly  as  "Maintenance"  is  sub-divided,  except 
that  the  word  "Repairs"  is  used  instead  of  "Maintenance" 
in  the  headings.  The  object  of  having  "Special  Charges" 
accounts  is  to  provide  a  place  for  unusual  operating  ex- 
penses such  as  w-ould  tend  to  confusion  were  they  placed 
in  the  ordinary  "Maintenance"  accounts.  Examples  of  spe- 
cial charges  would  be  such  operating  expenses  as  are  in- 
curred by  reason  of  the  bursting  of  a  ily-wheel  in  the  power 
house,  the  destruction  of  lines  and  tracks  by  floods  or 
storms,  etc.  The  items  under  "Special  Cliarges"  are  490  to 
619,  inclusive. 

On  page  16  the  totals  from  proceding  pages  are  brought 
forward  and  a  balance  struck. 

On  pages  17  to  23,  inclusive,  are  rulings  occupying  ap- 
proximately three-fifths  of  the  page,  for  the  "Fixed  Prop- 
erty" accounts,  which  are  at  present  19  in  number,  and  each 
is  sub-divided  into  10  heads.  Including  the  blank  spaces 
for  possible  future  additions  to  the  property  accounts  the 
numbers  of  the  items  under  these  are  from  I  to  249. 

In  designing  the  ruling  for  this  book  Mr.  Dimmock  care- 
fully considered  details  and  arranged  the  footing  lines  so 
that  the  bookeeper  is  saved  a  great  deal  of  work  in  looking 
up  what  items  should  be  included  in  any  given  footing. 
The  footing  rulings  are  single  red  lines,  double  purple  lines 
and  double  green  lines.  When  the  bookkeeper  meets  a 
single  red  line,  he  foots  the  items  immediately  preceding  it ; 
at  a  purple  line  the  totals  between  it  and  the  next  preceding 
purple  line  are  combined  ;  at  a  green  line  all  the  purple  totals 
between  it  and  the  next  preceding  green  line  are  combined. 

STATISTICS. 

On  pages  17  to  23,  the  space  not  used  for  the  fixed  prop- 
erty accounts  is  ruled  for  tabulating  various  statistics, 
among  which  are :  Railway  Earnings,  Bridge  Earning,  Pas- 
sengers Carried,  Free  Passengers  Carried,  Receipts  per  Pas- 
senger, Cost  of  Service  per  Passenger,  Expenses  and  Earn- 
ings per  Car-Mile,  Cost  of  Power  per  Kilowatt-Hour,  etc. 
These  are  all  for  the  month  covered  by  the  report  and  are 
compared  with  the  corresponding  month  of  the  previous 
years. 

On  pages  24  and  25  of  the  report  is  a  detailed  comparative 
exhibit  of  Passengers  Carried  and  of  Bridge  Tolls,  in  num- 
bers and  in  dollars ;  Track  Mileage,  Car-Mileage,  Cost  of 
Power,  etc. 

On  page  26  is  a  statement  of  the  earnings  classified  under 
the  heads :  Trolley  Parties  and  Chartered  Cars,  Power 
Rentals,  Bridge- Rights-of- Way,  Miscellaneous,  Operating 
Expense  Credits,  Tickets  Sold. 

On  page  27  are  miscellaneous  accounts  as :  Bills  Receiv- 
able, Accounts  Receivable,  Unpaid  Vouchers,  Unpaid  Pay 
Rolls,  Bills  Payable,  Accrued  Damages,  Accrued  Track 
Rentals,  Outstanding  Tickets. 

Pages  28  and  29  are  for  general  remarks  and  the  certifi- 
cates of  the  auditing  committee. 

In  order  to  further  explain  the  methods  without  repro- 
ducing the  book  it  may  be  well  to  consider  in  detail  some  of 
the  points  that  would  naturally  arise. 

I.       TICKETS. 

The  company  sells  books  of  tickets  and  the  proceeds  of 
course  appear  as  cash  on  the  balance  sheet  of  the  month. 
The  item  is  partially  ofifset  by  the  footing  from  the  "Out- 
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slaiidinj;  I  icki'ls"  aci'iiunl.  1  lie  liclscts  vvliicli  were  cdI- 
li'Clcd  (hiriiij^j  the  iimnlli  aiipcar  in  llic  iiiontlily  cainiiif^'s 
statciiicnts  on  i)af,a's  1  ami  _•  ni  ihc  rcpnil. 

2.      AtTKl'ICII   i:.\i<NiNf;s. 

Assume  that  five  persons  liavi-  cliartcred  special  trains 
{luring  the  month  for  vvliicli  the  charj^e  was  $100  each  ;  and 
that  only  two  have  paid  for  the  service.  The  road  has  evi- 
dently earned  $500  from  this  source,  and  $500  will  be  cred- 
ited to  "Chartered  Cars"  on  pag'e  i.  A  reference  to  page 
26  is  made  and  there  appear  the  names  of  five  persons  who 
used  chartered  cars.  'i"he  $200  paid  will  appear  in  the  cash 
book,  the  cash  balance  being  carried  to  the  balance  sheet  on 
pages  5  and  6  of  the  reijorts  as  a  cash  asset.  The  $,VX)  from 
chartered  cars  as  yet  unpaid  constitutes  a  i)ortion  of  the  cash 
asset  "Accounts  Receivable,"  and  a  reference  to  page  27  of 
the  report  where  the  Accounts  Receivable  are  set  out  shows 
among  other  things  that  Messrs.  A.,  B.  and  C.  each  owe 
$ioo  for  chartered  cars. 

3.        DKI'KliClA'nON. 

The  company  does  not  make  general  depreciation 
charges,  but  it  has  some  heavy  expenses  of  this  nature  to 
meet,  notably  the  paving  and  painting  of  the  bridge  over  the 
Missouri  River.  About  every  five  years  approximately 
$20,000  has  to  be  spent  in  putting  down  a  new  paving  and  in 
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repainting.  Accordingly  this  sum  is  divided  into  60  equal 
parts  and  each  month  charges  are  made  for  bridge  paving 
and  for  painting  against  the  bridge  as  an  operating  expense, 
and  the  "Bridge  Paving  Fund"  and  "Bridge  Painting  Fund" 


given   ijrojjer  credits;  these  credit  balances  siiow  on  the 
monthly  balance  sheets  as  liabilities. 

In  order  to  a])preciate  the  completeness  and  convenience 
of  this  rep(jrt  one  should  be  placed  in  the  position  of  the 
directors  for  whose  benefit  it  is  made,  ask  questions,  and 
see  how  easily  and  quickly  they  can  be  answered  by  a  refer- 
ence to  tlie  report. 

CONDENSKD    REPORT. 

I'drm  9j  is  a  blank  kj  x  5  in.,  and  is  submitted  to  the 
directors  with  the  request  that  they  ask  for  further  informa- 
Uim  regarding  the  special  questions  in  which  they  are  most 
interested.  The  information  asked  for  is  to  be  found  in  the 
"Monthly  Report." 

Mr,  Dimmock,  who  is  an  enthusiastic  member  of  the  Ac- 
countants' Association,  has  certainly  worked  out  the  most 
complete  system  of  m<jntlily  report  we  have  yet  seen,  and 
has  done  so  as  the  result  of  years  of  careful  study.  While 
it  covers  minute  details  which  at  first  thought  might  appear 
as  costing  more  than  they  were  worth,  a  study  of  the  report 
will  show  that  every  item  provided  for  is  useful  and  enables 
the  manager  to  make  an  analysis  of  expenses  such  as  every 
road  will  have  to  make  in  the  near  future  if  further  reduc- 
tions in  expenses  are  expected.  The  report  is  comprehen- 
sive without  running  into  red  tape,  and  although  it  includes 
29  pages,  only  one  day  is  required  in  drawing  off  the  state- 
ments from  the  account  books. 


AKRON  CONSOLIDATION. 


Mr.  Will  Christy,  of  Akron,  O.,  has  taken  control  of  the 
new  corporation  resulting  from  the  amalgamation  of  the 
reorganized  Akron  Street  Railway  &  Illuminating  Co.  and 
the  Akron,  Bedford  &  Cleveland  line.  Joseph  R.  Nutt, 
treasurer  of  the  Central  Savings  Bank  of  Akron,  is  also 
identified  with  the  Everett  syndicate.  The  bonds  and  most 
of  the  stock  of  the  old  company  have  been  transferred  to 
the  syndicate.  The  contract  called  for  the  delivery  of  two- 
thirds  of  these  securities  or  the  whole  deal  w'ould  have  fallen 
through,  but  everything  has  now  been  arranged  and  the 
syndicate  is  in  charge. 

It  is  also  believed  the  Everett  people  are  negotiating  for 
the  purchase  of  the  Akron  &  Cuyahoga  Falls  Transit  Co. 
In  the  event  that  this  is  the  case  it  is  more  than  propable  the 
tracks  of  this  company  will  be  torn  up  and  those  of  the  new 
company  used  entirely. 


PUNISHED  FOR  OBSTRUCTING  TRACK. 


Ulrich  Noa,  1 8  years  old,  was  recently  sentenced  to  one 
year's  imprisonment  in  the  Green  Bay,  Wis.,  state  reforma- 
tory for  obstructing  the  track  of  the  Fox  River  Valley  Elec- 
tric Ry.  at  Menasha,  Wis.  Xoa's  home  is  near  Menasha. 
He  placed  a  stone  weighing  about  50  pounds  on  the  track, 
claiming  he  was  drunk  and  that  he  did  it  for  a  joke ;  one  car 
was  nearlv  wrecked,  but  fortunatelv  no  lives  were  lost. 


The  Syracuse,  N.  Y.,  street  car  lines  have  lately  been  suf- 
fering from  theives  of  the  most  persistent  character.  A 
gang  has  been  at  work  for  some  time  past  cutting  and  steal- 
ing the  trolley  wires  and  track  bonds ;  the  police  have  been 
unable  to  get  a  clew. 
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CHARLES  FITZGERALD. 


MAINTENANCE  AND   REPAIR  OF  ROLLING 
STOCK. 


Mr.  Charles  Fitzgerald  was  last  month  appointed  general 
superintendent  of  the  Consolidated  Traction  Co.  of  Pitts- 
burg, Pa.,  succeeding  G.  F.  Greenwood.  Mr.  Fitzgerald  is 
widely  known  among  street  railway  men  throughout  the 
country,  but  is  better  known  in  engineering  circles.  He  is 
a  native  of  (Grange  County.  X.  Y.  His  abilities  as  a  me- 
chanical engineer  were  first  prominently  recognized  in  1881 
by  John  Roach  &  Co.,  the  Philadelphia  ship  builders,  at 
whose  works  he  held  a  responsible  i>osition  when  only  21 
years  of  age.  Three  years  later  he  accepted  the  position  of 
erecting  engineer  at  Robert  Wetherill  &  Co.'s  Corliss  En- 
gine Works  at  Chester,  Pa.,  and  when  that  company  sent 
him  to  erect  a  power  plant  for  the  Citizens'  Traction  Co.  at 
Pittsburg,  in  i88y,  he  was  so  well  ])leased  with  the  bustling 
Iron  City  that  he  remained  there,  accepting  the  position  of 
superintendent  of  the  mechanical  department  of  the  Citizens' 
Coin|>any.  Mr.  J.  I''..  Kugg.  the  veteran  manager  ot  the  West 
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CHARLES  FITZGERALD. 

Fnd  .Street  Railway  Co.,  of  Boston,  was  at  that  time  superin- 
tendent of  operation  of  the  Citizens'  and  with  such  a  past 
master  for  a  preceptor,  Mr.  Fitzgerald  made  rapid  progress 
in  the  acquirement  of  the  art  of  operative  management,  so 
rapid,  indeed,  that  when  Mr.  Rugg  resigned  in  1895  Mr. 
I'itzgerald  was  made  general  superintendent  of  the  Citizens' 
and  tlie  Fort  Pitt  Traction  Cos.  In  1896  these  companies 
were  consolidated  with  the  Pittsburg,  Duquesne,  Central 
and  Allegheny  Traction  Cos.  into  the  present  corporation 
embracing  over  150  miles  of  track  and  an  equipment  equaled 
by  few  companies  in  this  country.  Mr.  Fitzgerald  continued 
as  superintendent  of  three  of  the  included  lines  and  ablv  as- 
sisted in  the  management  of  the  company  until  his  recent 
appointment  as  its  general  superintendent.  The  appoint- 
ment meets  with  popular  approval  in  Pittsburg,  the  new 
chief  being  held  in  high  esteem  by  all.  He  is  a  prominent 
member  of  the  Engineers'  Society  of  Western  Pennsyl- 
vania, probably  the  most  progressive  body  of  its  character 
in  the  country,  and  he  is  regarded  as  one  of  the  best  mechan- 
ical engineers  in  that  end  of  the  Keystone  state. 

Under  the  possibilities  of  his  now  greatly  enlarged  field 
of  operation  his  friends  are  confident  of  the  record  he  will 
make,  and  one  and  all  earnestlv  wish  him  success. 


The  voters  of  Boston  will  ballot  on  the  question  of  replac- 
ing the  street  railway  tracks  on  Treniont  St. 


A  tendency  toward  extravagance  is  the  besetting  sin  of 
the  mechanical  department  of  nearly  all  street  railways,  and 
is  caused  largely  by  the  misapprehension  on  the  part  of  the 
master  mechanic  and  his  employes  as  to  the  net  earnings 
of  the  property.  The  mechanic  of  the  present  day  is  an  in- 
telligent, reasoning  being,  and  the  relationship  between  him 
and  his  fellow  employes  of  the  operating  department  is  such 
that,  "in  strictest  confiilence,"  the  conductor  will  give  him 
the  exact  amount  of  the  daily  receipts  of  his  car.  One  or 
two  of  the  confidential  statements  from  each  division  is  all  he 
needs  to  appro.ximate  very  closely  the  gross  earnings,  as 
the  conductors  invariably  keep  a  memorandum  of  the  daily 
receipts,  and  these  being  pooled  give  the  total.  The  operat- 
ing expenses  are  not  known  outside  the  office,  but  the 
mechanic  grabs  up  his  ready  pencil  and  proceeds  to  plot 
ofl  an  expense  sheet  to  his  own  entire  satisfaction.  Of 
course  he  never  gets  beyond  a  correct  estimate  of  the  labor 
account,  a  rough  estimate  of  the  cost  of  material,  a  poor 
guess  as  to  the  cost  of  the  fuel,  and  an  absolute  certainty 
of  what  the  salaries  of  the  president,  general  manager  and 
secretary  ought  to  be — measured  by  the  amount  he  is  being 
paid  for  his  own  services. 

Depreciation,  taxes,  insurance,  sinking  fund,  interest, 
printing,  stationery,  attractions,  damages,  donations,  paving 
and  other  city  expenses,  attorney's  fees,  and  the  host  of 
other  accounts  which  make  up  the  legitimate  operating  ex- 
penses of  a  street  railway,  are  rarely  if  ever  thought  of  by 
the  mechanic.  Consequently,  when  he  strikes  a  balance 
between  his  estimated  operating  expense  and  the  known 
gross  receipts,  he  is  not  much  to  blame  for  believing  that 
you  are  operating  a  bonanza,  and  treating  the  employes  un- 
fairly in  the  matter  of  wages.  He  is  not  slow  in  disseminat- 
ing his  eye-opening  statement  among  the  other  employes, 
and  discontent  results  therefrom.  "A  little  knowledge  is 
a  dangerous  thing."  Where  discontent  and  trouble  are  not 
bred  by  this  state  of  affairs,  extravagance  is.  Feeling  that 
the  company  is  rich  and  the  road  making  money  beyond 
measure,  everything  should  be  kept  at  the  top  notch  of 
perfection  ;  so  half-worn  bearings,  pinions,  gears,  and  other 
supplies  are  thrown  out  in  a  reckless  way,  because  your 
first-class  mechanic  always  takes  a  pride  in  his  work,  and, 
believing  that  the  company  is  able  to  stand  it,  desires  to 
have  the  cars  when  they  leave  the  shop  as  good  as  new. 

To  remedy  the  state  of  afifairs  above  described,  it  is  not 
necessary  to  familiarize  your  employes  with  the  details  of 
your  business,  or  to  show  them  the  balance  sheet  each 
month  ;  but,  as  it  is  impossible  to  keep  the  gross  earnings 
from  them,  why  not  at  least  obtain  justice  for  yourself  and 
your  methods  by  allowing  them  to  see  that  there  is  more  on 
the  expense  side  of  the  ledger  than  they  ever  dream  of?  I 
am  aware  that  there  are  many  successful  managers  who 
rigidly  live  up  to  the  scriptural  injunction,  "Let  not  your 
right  hand  know  what  your  left  hand  doeth."  But  they 
would,  perhaps,  have  been  much  more  successful  had  their 
method  been  such  as  to  inspire  sympathy  and  interest  on 
the  part  of  their  employes,  instead  of  trying  to  make  mili- 
tary automatons  of  them.  Make  your  master  mechanic  a 
member  of  your  "cabinet,"  and  you  will  find  that  he  will 
drink  in  eagerly  the  business  problems  that  arise;  and,  in 
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cxcli.'in^T  f(ir  cvrry  puiiit  in  IjiihiiU'ss  .•iffiiir.s  lii'  picks  up,  lie  slioiili!    not    In-   i'xpi-ck-<l   to   make   repairs  on   cars   Ijcyond 

will  L;ivc  yiiii  ,i  clo/cii  pr.Hiicil  siif,''^a'Stions  wliiili  will  ic-  li).;IUcnin}^  a  loose  nut  or  set-screw,  and  ti).;litcning  screws 

(luiiiul  to  your  glniy  ami  i1k-  ^nod  of  the  comi);iny."  in  a  c-oniiecting-siecve,  window-sprinp,  gral)-lian(lle,  or  bell- 

If  you  cannot  trust  the  heail  of  the  niechanical  (K'pai  Irricnt  pull.     (Jccasionally  a  carbon  will  liave  to  Ik-  replaced  which 

with  ,1  t;;eneral  knowle(l};c  (jf  your  husiness,  then  he  is  not  lit  has  been  (jverlooked  by  the  nij^^ht  inspector. 

to  have  entire  control  of  the  departnicul,  which,  liy  its  eco-  While  the  forcf^oin^  matters  are  important  ami  often  save 

noniical  or  extravajj^cnt  nianaji^cnienl,  i.tu  ni.ikr  or  break  the  serious  trouble  and  expense,  yet  they  are  merely  side  issues 

road  more  (piickly  lli.in  ,-in\  ihini,'  else  except,  possibly,  acci-  with  the  insiK-ctor.     Mis  real  business  is  to  ride  Ijack  and 

dents.  forth  from  the  last  meetinf^    point    to  the  end  of  the  line, 

One  of  tile  siiiiplesl  ,111(1  most  elTeclu.il  methods  of  iin-  latchinjf  each  car  in  turn  and  closely  observing  everything 
pressing,'  the  employes  and  the  public  with  the  fact  that  a  about  it  or  connected  with  it,  and  nothing  on  a  blank  pro- 
street  railway  is  not  a  mint,  and  lli.it  there  is  a  side  to  the  viiled  for  the  jjurpose  the  needed  repairs.  These  blanks 
business  unthoui^ht  of  and  unseen  bv  them,  is  to  use  strictly  should  be  of  a  size  convenient  for  slipping  intcj  a  pocket, 
the  voucher  system  in  making  all  i)ayments.  Have  the  when  they  are  made  up  in  pads,  and  should  be  so  complete 
voucher  blank  made  long  and  broad  enough  to  ct)ntain  on  that  a  word  will  sjjecify  what  is  needed.  The  following  form 
its  back  a  dislribulioii  sheet  slmwiiig  ;i  complete  list  of  all  is  suggested  : 

the  accounts  pertaining  to  the  (iiH'i;ition  of  every  depart-  ,,.     ,     ,.       ^.,   ■    ^ 

r   ,     ,      •          ,                                                 ,.          ,  (Card  xVt,  x  dVi  in.) 

meiit  of  the  business  from  nllue  to  construction.     Pay  only  .,    ,r    »    -,  r.   ■■ 

•  111             II                 ri         f-iiii  A,Y&Z  Railway. 

with  checks  attached  to  one  of  these  formidable  documents,  ,.      ,                .    t, 

,             -11  r    t    I       n-               -I      'i-i       -1           ■•         r  Car  Inspectors  Report. 

and  you  will  find  the  effect  magical.      1  he  simple  reading  of  ,.      .,                                               '                         „ 

,      ,.        ,  /         „  ■        r  r  N    I  Car  No Date i8oo. 

the  list  of  accounts  (usually  ranging  from  6o  to  too)  that  ,.       •             i    , 

,                 .           ■               1                     ....  Repairs  needed. 

pertain  to  the  operating  expenses  of  a  street  railway  is  cal-  ,.•,      , 

,        ,  •        ,   '  1  ,  1  'if  \>  heels   

ciliated  to  sur|5nse  the  layman  or  the  employe,  and  often 

iiroduces  a  genuine  case  of  sympatln   for  the  much  abused  ',  '     "   ' 

,  ,       ,         ,  .',■.,,         .,,  ,  Journals 

and  overburdened  corporation.      Iuvari;ibly  will  a  perusal  .,, 

.   .  .      .  .  '  .  1  ruck 

of  this  sheet  counteract  a  tendenc\'  toward  extravagance  and 

make  the  thoughtful  employe  glad  that  the  ccjmpany  has  .  '  ,     ', 

enouch  left  m  its  treasury  every  week  to  make  the  ghost  ,  ,     , 

,,  ■  '  riatform   

walk. 

T  ,  ,111  ,  r    ,  I       .     I    I  y^  ontrollers 

1  have  dwelt  at  length  on  a  phase  ol  tiie  mechanical  de- 
partment not  usually  considered  in  treating  the  subject  in 

hand,  because  many  years  of  my  life  have  been  spent  at  tht  "    "  ■ 

bench  and  among  the  men  as  one  of  the  hands,  and,  there- 
fore, must  perforce  know  more  of  the  thoughts  and  feelings  "  .'^ 

Cjlass 
that  actuate  the  mechanic  than  those  who  have  been  edu- 
cated and  employed  only  in  connection  with  the  business  . 
side    of    street    railroading.      Having    passed    successively  ' 
through  all  stages  of  the  business,  I  am  prepared  to  assert  '"^ 
that  oftentimes  the  mechanic,  in  the  faithful  discharge  of  his 
duties,  uses  more  real  Ijrainwork  than  the  whole  office  force 
put  together.     My  friend,  Sam  Jones,  says,  "It's  always  the 
hit  dog  that  howls."     Do  not  howd  at  the  foregoing  very 

unpopular,  but  nevertheless  true,  assertion  unless  you  have  ' '  ' '  *    ,\ 

tried  both  departments.     The  intelligent  mechanic  bears  the  ^    *       ' 

same  relation  to  the  labor  problem  of  street  railroading  that  It  will  be  observed  that  after  the  word  Wheels,  "flat," 
the  farmer  does  to  the  body  politic  of  our  government.  "loose."  "out  of  gage,"  "racked."  or  "not  mates"  would  ex- 
Treat  him  as  an  intelligent,  reasoning  iii.in  should  be  press  all  that  would  be  needed,  as  the  case  might  be.  A 
treated,  and  he  is  the  conservative  element  that  \\\\\  preserve  chalk-mark  on  the  particular  wheel  would  indicate  the  one 
the  equilibrium  of  the  whole  through  thick  and  thin  :  try  to  alluded  to.  A  rubber  stamp  on  the  end  of  a  pencil,  bearing 
hoodwink  him  and  you  gain  his  dislike  and  distrust.  He  the  name  or  number  of  the  inspector  would  ser\'e  admirably 
then  becomes  one  of  the  Populist  party,  with  whiskers  on  for  quickly  signing  the  report. 

and  a  knife  up  his  sleeve,  and  it  is  i6  to  i  that  there  will  be  A  car  in  motion  and  a  car  standing  still  are  radically  dif- 

trouble  in  camp.  ferent  things.     Therefore  the  inspector  who  rides  on  a  car 

Having  organized  the  mechanical  department  on  proper  while  he  inspects  it  sees  the  actual  condition  of  the  rolling 

lines,  you  naturally  look  for  proper  results.     As  a  stitch  in  stock  under  service,  and  can  grasp  many  needed  improve- 

time  saves  nine,  we  can  apply  the  maxim  practically  by  ap-  ments  which  the  motorman  would  never  discover:  or  if  he 

pointing  one  or  more  of  the  best,  all-round  mechanics  as  did  know  something  was  wrong,  he  would  be  unable  to  lo- 

daylight  inspectors.     One  man  can  properly  inspect  40  cars  cate  or  express  the  trouble.     Xot  only  the  inspectors,  but 

a  day,  with  an  average  of  10  cars  to  a  division,  and  having  to  also  everyone  connected  with  the  mechanical  department 

take  station  alternately  at  the  end  of  four  divisions :  or  he  should  be  broken  in  as  raotormen,  so  that,  in  addition  to  me- 

can  inspect  60  cars,    all    in    one    division.       The  inspector  chanical  skill,  they  can  bring  to  bear  that  inttiitive  knowl- 

sliould  wear  a  belt  containing  a  14-in.  combination  wrench,  edge  which  comes  of  practice  in  managing  a  car  and  the 

a  pair  of  pliers,  a  screw-driver  and  a  few  carbons.       He  trained  senses  of  touch  and  sound  which  guide  the  motor- 
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man  largely  in  making  up  his  niintl  that  it  i.s  not  running 
right. 

The  proper  regulation  of  brakes,  the  tension  of  truss-rods, 
the  working  of  joints  in  the  car  body,  the  rattle  of  glass  in 
the  sash,  and  many  other  things  can  be  determined  only  by 
actually  riding  on  the  car  under  service  conditions.  It  goes 
without  saying  that  if  the  inspector  takes  the  controller 
handle  and  brake  and  runs  the  car  a  short  distance  himself, 
he  can  discover  more  of  the  condition  of  his  car  in  a  minute 
than  the  average  motorman  could  tell  him  in  an  hour.  The 
writer  believes  in  a  riding  inspection  by  daylight,  and  in 
work  on  motors  and  cars  done  wholly  by  daylight.  Noth- 
ing should  be  done  to  the  cars  at  night  except  to  sweep  and 
oil  them,  to  replace  carbons,  examine  and  tighten  connec- 
tions, or  change  trolley  poles  or  wheels.  A  night  gang  will 
usually  scrape  off  enough  paint,  overlook  enough  points 
that  need  attention,  and  soldier  away  enough  time  to  pay 
over  and  over  again  the  interest  charge  on  the  extra  equip- 
ment necessary  to  have  the  work  done  wholly  in  the  day- 
time. 

After  finding  out  through  the  inspector  just  wfiat  needs 
to  be  done  to  each  car,  the  next  thing  is  to  do  it.  In  the 
next  of  these  articles,  we  shall  "take  up  the  white  man's 
burden"  by  commencing  at  the  beginning,  and  giving  a  few 
ideas  on  cleaning  cars  and  motors  and  keeping  them  clean. 


STRIKE    AT    WHEELING. 


On  Aiiril  8th  the  motormen  and  conductors  of  the  Wheel- 
ing (W.  Va.)  Railway  Co.,  81  in  number,  struck  for  an  ad- 
vance of  wages  from  16  cents  to  20  cents  per  hour.  The 
company  attempted  to  operate  some  of  its  c?rs  with  non- 
union men  but  was  obliged  to  desist  because  of  the  riots  and 
disturbances  which  followed.  The  car  house  just  outside 
the  city  limits  where  the  non-union  men  were  housed  was 
stoned,  and  several  of  the  cars  in  the  city  stoned  by  crowds 
of  men  and  boys.  It  was  again  attempted  to  operate  cars  on 
the  11th  with  more  success,  but  no  cars  were  run  at 
night. 

On  the  nth  the  company  filed  a  bill  in  the  United  States 
District  Court,  and  Judge  Jackson  issued  an  injunction  re- 
straining all  persons  from  interfering  with  the  cars  or  the 
mails  they  carry. 

In  the  next  few  days  abuse  and  intimidation  of  the  new 
men  resulted  in  the  arrest  of  four  men  by  the  deputy  mar- 
shals sent  to  enforce  the  injunction  order.  These  men  were 
tried  before  Judge  Jackson  on  the  18th  and  each  was  sen- 
tenced to  30  days'  imprisonment  and  $50  fine. 

Before  passing  sentence  the  court  said : 

Before  passing  upon  the  cases  that  have  been  submitted  to  the 
court  for  its  action,  I  think,  under  all  circumstances,  that  I  should 
talk  to  the  community  at  large  with  reference  to  the  strike,  known 
now  as  the  street  car  strike,  and  the  first  remark  that  I  want  to  make 
is,  that  it  seems  to  me  remarkable,  in  a  city  as  large  as  the  city  of 
Wheeling,  with  its  mayor  and  police  authorities,  that  that  mayor, 
with  all  his  policemen,  has  found  it  impossible  to  deal  to  any  extent 
with  the  obstructions  that  have  been  placed  upon  the  tracks  of  the 
street  railway  company. 

No  evidence  has  been  presented  to  this  court  to  show  any  inter- 
position upon  the  part  of  the  mayor,  the  chief  of  police  or  the 
policemen  under  them  to  protect  this  property.  I  have  inquired,  in 
reference  to  that,  of  the  officers  of  this  court,  and  it  is  something  I 
cannot  well  understand.  In  a  city  as  large  as  the  city  of  Wheeling, 
with  such  a  local  police  force  as  it  necessarily  must  have  for  the 
protection  of  the  interests  of  every  citizen  and  of  every  species  of 


property  within  the  limits  of  the  city,  I  repeat  that  I  cannot  well 
understand  why  the  city  authorities  have  not  taken  some  action  in 
regard  to  this  matter. 

Authorities  who  regulate  the  welfare  and  prosperity  of  a  city  are 
supposed  to  be  indifTerent  as  between  parties  connected  with  any 
violations  of  the  law  in  reference  to  the  rights  of  citizens,  either  of 
liberty  or  property. 

I  understand  that  the  state  authorities  and  municipal  authorities 
are  just  as  much  bound  to  protect  the  rights  of  the  street  railway 
company  as  the  United  States  is  bound  to  enforce  the  laws  regu- 
lating the  transmission  of  its  mails  over  railway  property  of  any 
kind  or  character  whatsoever.     , 

It  is  to  be  regretted  that  there  is  a  want  of  action  upon  the  part 
of  the  local  authorities  and  that  the  street  railway  company  has  been 
compelled  to  appeal  to  the  United  States  Court  to  do  that  which  it 
was  the  duty  of  the  local  authorities  to  do. 

In  the  administration  of  the  laws  of  the  land,  either  federal,  state 
or  municipal,  sympathy  is  not  to  be  considered.  The  question  of 
legal  right  is  the  question  that  it  is  the  duty  of  the  officers  of  either 
of  those  three  branches  of  authority  to  consider  and  to  enforce. 

I  have  been  told  since  my  arrival  in  the  city  that  the  reason  there 
seems  to  be  no  desire  upon  the  part  of  the  local  authorities  to  en- 
force the  law  in  protecting  the  property  of  the  street  railway  com- 
pany is,  that  they  sympathize  with  the  strikers.  I  have  also  been 
informed  that  these  men  who  have  struck  for  higher  wages  do  not 
appear  in  the  front  of  this  trouble.  But  they  are  behind  it  and  they 
incite  and  excite  a  class  of  the  population  of  the  community  who 
have  a  small  stakehold  in  its  interest  and  welfare,  to  present  them- 
selves in  the  front  to  obstruct  the  operations  of  this  street  railway 
company  and  thus,  to  some  extent,  diminish  the  value  of  the  com- 
pany's property. 

Let  me  ask  the  strikers  who  have  left  the  service  of  the  company 
if  it  would  not  be  more  manly  upon  their  part  to  come  forward  and 
present  themselves  in  the  breach,  instead  of  getting  a  lawless  and 
irresponsible  element  in  this  community  to  stand  in  front  as  a  bul- 
wark to  protect  them  against  the  execution  and  enforcement  of  the 
laws?  Is  it  manly  to  incite  women,  and  through  them  their  chil- 
dren, to  appear  upon  the  scene  and  try  to  obstruct  this  street  rail- 
way company  in  running  its  cars  over  its  own  property? 

It  seems  to  me  if  there  is  any  manhood  among  those  engaged  in 
this  strike  that  they  would  come  out  themselves  and  make  their 
fight,  and  not  ask  these  poor,  unfortunate,  infatuated  people  along 
the  line  of  this  railway  to  hoot  and  hollow  and  excite  a  mob  for  the 
purpose  of  interfering  with  the  running  of  the  cars  of  the  company. 

The  court  is  not  here  to  sympathize.  Those  who  administer  the 
law  are  not  expected  to  sympathize.  Their  only  sympathy  is  with 
justice  and  right  under  the  laws  of  the  land.  That  is  the  proper 
sympathy. 

I  am  told — just  as  it  appeared  before  me  in  the  prosecution  by 
the  Government  of  the  United  States  upon  an  information  filed  in 
this  court  some  six  years  ago,  against  parties  who  were  prosecuted 
for  obstructing  this  same  railway — that  children,  and  small  children 
at  that,  are  used  in  piling  rocks  upon  the  tracks  of  the  railway  com- 
pany. It  appears  from  the  evidence  here  that  rocks  are  piled  on  the 
track  in  the  absence  of  the  officers,  and  spikes  have  been  driven 
into  the  track  to  derail  the  cars.  Of  course,  parties  who  do  these 
things  are  not  going  to  take  witnesses  with  them,  as  it  might  result 
in  their  arrest.  They  do  it  at  a  time  when  the  officers  of  the  gov- 
ernment who  are  there  for  the  protection  of  the  property,  are  ab- 
sent. Every  time  a  crowd  gathers  along  this  railway  and  hoots  and 
yells  at  the  officers  of  the  government  in  the  exercise  of  their  legiti- 
mate duties  in  enforcing  the  processes  of  this  court,  it  is  aiding  and 
abetting  this  strike  and  those  who  engage  in  it  are  just  as  bad  as 
the  principals  who  go  and  drive  spikes  in  the  track  or  tear  up  the 
rails  to  derail  a  car. 

It  is  the  fomenting  of  a  public  sentiment  that  is  unhealthful — a 
sentiment  in  opposition  to  the  enforcement  of  the  laws  of  the  land — 
that  your  people  who  are  under  arrest  today  are  engaged  in.  Why 
do  not  all  of  you  think  and  reflect  about  this  matter?  Why  cannot 
you  remember  that  the  welfare  of  society  is  involved  every  time 
there  is  an  effort  upon  the  part  of  dissatisfied  citizens  in  regard  to 
any  matter  they  are  interested  in  and  they  produce  a  strike? 

The  society  of  this  country  has  many  grades  and  elements  in  it. 
There  is  the  rich  man;  there  is  the  man  who  has  a  comfortable  liv- 
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ing;  llitTi;  is  the  man  wlio  is  struggling  for  existence,  anil  there  is 
the  man  who  can  never  "make  both  ends  meet."  Now,  whose  fault 
is  it?  This  is  a  free  country.  No  man  is  compelled  to  work  ex- 
cept to  save  himself  and  his  family  from  starvation.  There  is  no 
law,  except  the  law  of  the  Almighty,  that  compels  a  man  to  work. 
By  the  sweat  of  your  brow  you  shall  earn  what  you  possess.  No 
railroad  company,  no  corporation  or  co-partnership  of  any  char- 
acter and  no  citizen  can  compel  other  people  to  work  for  Ihcm. 

You  who  arc  engaged  in  obstructing  the  running  of  cars  oa  this 
railway  arc  destroying  the  rigliLs  of  the  people  who  constructed  a 
road  quite  as  much  for  your  convenience  and  benefit  as  for  their 
own  profit.  Without  this  railway  running  through  your  streets 
from  Bridgeport  and  Martin's  Kerry,  in  Ohio,  to  Benwooil  in  our 
own  state,  what  inconvenience  would  you  be  subjected  to?  Think  a 
moment,  what  a  matter  of  public  benefit  this  street  railway  is  to  you. 
Suppose  the  railroad  should  be  obliterated  and  you  had  nothing 
but  the  trucks  and  express  wagons  that  arc  now  passing  over  your 
streets,  for  the  accommodation  of  the  public,  what  would  be  the 
cfifect  upon  your  city?  You  would  be  retrograding  from  the  con- 
dition of  an  elecric  street  railway  back  to  the  old  omnibus  instead 
of  progressing  from  the  omnibus  and  old  horse  car  line  to  the  elec- 
tric railway,  and  from  the  electric  railway  to  the  next  advanced 
means  of  transportation  that  may  happen  in  the  future. 

This  country  is  a  country  of  progress;  it  is  a  country  in  which  all 
citizens  enjoy  equal  rights;  it  is  a  country  where  every  man  has  a 
right  to  labor  for  himself  and  be  protected  in  the  acquisitions  that 
result  from  his  labor.  Now,  think  of  that!  No  man  is  compelled 
to  work.  He  may  starve  if  he  chooses  to.  Neither  is  any  man  com- 
pelled to  work  for  inadequate  wages.  But  in  connection  with  that 
there  is  another  thing  to  consider:  If  you  cannot  get  what  you 
think  is  right  and  fair  for  your  services  stop — quit — and  let  your 
neighbor  come  in  who  is  willing  to  work  for  the  same  compensation. 
He  has  a  right  to  do  it.  Why  should  you  interfere  with  men  who 
arc  engaged  by  this  company  and  who  are  willing  to  work  for  wages 
that  you  do  not  wish  to  labor  for?  You  should  not  interfere  with 
them. 

I  am  not  here,  gentletnen,  to  sympathize  with  either  side  in  this 
matter.  I  am  here  to  enforce  the  law.  It  may  be  that  the  railroad 
company  is  paying  more  compensation  for  labor  now  than  the  reve- 
nues of  the  road  justify.  The  railway  company  certainly  is  the 
judge  of  that.  It  may  be  that  the  laborer  who  is  employed  is  not 
getting  what  he  thinks  he  ought  to  receive.  He  is  the  judge  of  that. 
If  the  railway  company  says:  "We  are  paying  you  too  much  and 
shall  have  to  reduce  your  wages,"  you  have  a  right  to  quit.  They 
cannot  compel  you  to  work.  If  the  laborer  says  to  the  railway  com- 
pany: "You  are  not  paying  me  enough;  you  ought  to  give  me 
more,"  and  they  refuse  to  do  it.  you  have  a  right  to  quit.  Nobody 
interferes  with  you.  That  is  your  right — your  inalienable  right — 
under  our  institutions.  But  there  the  thing  stops.  You  have  no 
right  to  organize  a  communistic  club  or  a  communistic  society  for 
the  purpose  of  enforcing  that,  which,  under  the  law,  you  are  not 
entitled  to  enforce. 

What  are  the  results  of  strikes?  They  demoralize  labor.  What 
else  do  they  do?  They  interfere  with  values.  The  property  of  a 
city  may  have  a  value  today,  and  the  property  of  a  railroad  com- 
pany may  have  a  value  today,  but  repeated  strikes  by  labor  organiz- 
ations or  communistic  associations,  or  by  people  who  have  anarch- 
istic views,  reduces  what? — the  value  of  property.  And  when  you 
reduce  the  value  of  property  you  reduce  the  ability  of  those  engaged 
in  business  to  pay  a  fair,  remunerative  price  for  labor. 

Labor  and  capital  must  go  hand  in  hand  together.  Capital  should 
not  be  too  exacting,  nor  should  labor  be  too  exacting.  Capital  and 
labor  should  deal  with  each  other  in  a  spirit  of  fairness,  but  neither 
should  claim  the  right  to  dictate  terms  to  the  other.  You  go  to  your 
groceryman.  and  ask  him  what  tea  is  worth,  or  what  coflfee  is  worth, 
and  he  tells  you.  "Well,"  you  say,  "I  will  go  to  another  place:  I 
think  I  can  do  better."  That  groceryman  to  whom  you  went  can- 
not compel  you  to  take  his  tea  or  his  coflfee  at  the  prices  he  fixed, 
but  you  go  to  the  other  man.  thinking  you  can  do  better,  and  you 
buy  of  him.  Now,  that  is  the  underlying  principle  between  man  and 
man  in  all  the  negoiations  of  life.  You  ask  a  man  what  anything 
you  want  to  purchase  is  worth  and  he  gives  you  the  price.  You  can 
buy  of  him  or  go  elsewhere.  You  have  Ine  right  to  elect  whether 
you  will  take  it  or  not.    You  go  to  a  railway  company  and  ask  what 


wages  they  pay  and  Ihey  will  tell  you.  You  can  cither  accept  their 
terms  or  go  elsewhere.  Now,  you  people  who  have  been  engaged 
in  running  cars  on  this  line  and  have  been  receiving  16  cents  an 
hour,  or  possibly  $i  a  flay,  have  struck  for  20  cents  an  hour.  Your 
combined  cflorts  cannot  force  (hat  railway  company  to  pay  the  ad- 
vance asked  for.  This  railway  company  can  go  out  in  this  great 
nation  of  ours  and  get  men  from  any  source.  It  has  been  shown 
that  they  have  already  been  able  to  get  men  from  other  places — 
from  Philadelphia  and  Chicago — to  take  your  places. 

Now,  act  with  some  wisdom;  be  prudent;  go  home  and  think 
and  reflect  over  this  matter,  and  see  if  you  have  not  made  a  mistake. 
Appeal,  always,  to  your  employer,  when  you  think  you  are  not  paid 
a  fair  price,  and  consult  and  reason  with  him  in  reference  to  it. 
Then,  if  you  and  he  don't  agree  in  your  views,  and  you  can  afTord 
to  do  so,  quit  him.  But  don't  undertake  to  lake  his  pro|)erty  out  of 
his  hands  by  strikes;  don't  undertake  to  destroy  his  properly  by  the 
same  means,  when  you  are  dissatisfied  with  the  field  in  which  you 
are  employed.    That  is  the  way  to  do  it. 

The  law  does  not  give  you  any  right  to  go  into  the  courts  of  the 
country  and  say  to  this  railway  company,  "We  are  working  today 
for  16  cents  an  hour,  but  you  must  give  us  20  cents."  You  cannot 
make  them  do  it.  The  law  does  not  give  the  railway  company  any 
right  to  go  into  the  courts  of  the  country  and  say  to  the  laborer, 
"We  have  been  paying  you  16  cents  an  hour,  but  you  must  come 
down  to  12,"  and  force  them  to  do  it.  The  courts  cannot  do  that. 
Now,  there  is  the  whole  thing  in  a  nutshell. 

If  any  of  the  new  men  engaged  in  this  strike  are  within  the  sound 
of  the  court's  voice  (and  I  have  no  feeling  in  this  matter  except  the 
feeling  that  I  always  have  for  those  who  feel  that  they  are  op- 
pressed), I  want  to  ask  them  to  weigh  well  what  I  have  said  to  you 
here  today.  This  is  the  same  character  of  talk  that  I  made  upon  a 
former  occasion  in  reference  to  a  strike  on  this  road.  I  have  made 
it  for  the  benefit  of  the  community. 

While  coming  up  on  the  train  yesterday  afternoon  from  Parkers- 
burg,  I  dictated  to  my  stenographer  what  I  consider  the  pith  of  this 
whole  matter,  and  I  will  read  it  to  you: 

"The  court  is  here  for  the  purpose  of  administering  the  law  relat- 
ing to  this  case.  It  is  not  here  for  the  purpose  of  administering 
sympathy  to  either  the  street  railway  company  or  to  those  who  have 
been  employed  by  that  company,  known  now  as  strikers,  who  are 
insisting  upon  the  company  increasing  the  wages  for  their  services. 

"This  is  a  free  country.  The  constitution  and  laws  of  the  country 
guarantee  to  every  citizen  the  right  to  engage  in  any  business  that 
he  is  disposed  to  enter  into.  No  limitations  or  restrictions  are  im- 
posed upon  the  individual  action  of  any  citizen  in  regard  to  this 
right.  In  a  free  country'  like  ours  competition  in  every  department 
of  life  is  open  to  every  citizen.  He  who  by  diligent  and  continuous 
elTort  acquires  not  only  a  competency  but  a  fortune,  has  a  perfect 
right  to  be  protected  in  it.  On  the  other  hand,  a  laborer  of  the 
country  who  maintains  and  supports  himself  and  family  by  his  daily 
toil,  has  an  equal  right  to  be  protected.  Labor  cannot,  by  individual 
action,  or  by  united  action,  deprive  the  employer  of  his  right  to  fix 
the  price  of  labor  any  more  than  the  employer  can  compel  the 
laborer  to  work  for  him  for  a  price  less  than  the  laborer  feels  is 
remunerative. 

"The  trouble  in  this  case  seems  to  be  that  there  is  an  effort  upon 
the  part  of  the  employes  of  this  street  railway  company  to  force  the 
employer,  the  railway  company,  to  advance  their  wages  without 
knowing  whether  such  action  upon  their  part  is  justified  in  any  re- 
spect whatever.  Everj'  employer  has  a  right  to  look  into  the  ques- 
tion as  to  what  he  can  afford  to  give  for  ser\'ices  rendered  to  him. 
the  matter  to  be  determined  and  decided  by  the  revenues  derived 
from  the  business  in  which  he  is  engaged.  No  employe  can  deter- 
mine that,  for  the  employer  alone  is  possessed  of  all  the  facts  upon 
which  he  must  base  his  decision  and  action.  In  this  case  it  must  be 
remembered  by  the  employe  that  the  emploj'er  is  just  as  much  in- 
terested in  maintaining  the  operation  of  the  road  and  in  obtaining 
revenues  from  it.  as  the  employe  is  interested  in  obtaining  a  just 
and  fair  compensation  for  his  labor. 

"Suppose  we  reverse  the  situation  upon  this  occasion,  and  the 
employer  determines  to  reduce  the  wages  of  the  employes  in  the 
ser\'ice  of  the  company.  The  employer  cannot  compel  his  employe 
to  ser\'e  for  a  reduced  rate  of  wages.  If  he  cannot,  is  it  right  and 
proper  that  the  employe,  who  seeks  to  have  his  wages  and  compen- 
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sation  increased,  should  take  such  steps  as  to  coerce  the  employer 
to  comply  with  his  request  without  knowing  whether  or  not  the 
employer  can  afford  to  do  so?  Even  if  he  could  afford  to  do  so. 
what  legal  right — what  just  right — has  an  employe  to  undertake 
to  coerce  his  employer?  The  employe  has  the  privilege  of  remain- 
ing with  his  employer  or  quitting  his  service.  Why  don't  he  elect 
to  do  that  which  the  laws  of  his  country  justify  him  in  doing? 
Whenever  there  is  not  a  sufficient  remuneration  upon  the  part  of 
the  employer  for  the  services  of  the  employe,  let  the  employe  leave 
the  services  of  the  employer  and  seek  other  employment. 

"I  understand  from  the  public  press  that  this  community  is  in 
sympathy  with  what  are  now  known  as  the  strikers.  Let  me  say 
now  that  this  is  a  mistaken  sympathy  upon  their  part.  No  commu- 
nity can  decide,  as  such,  between  the  rights  of  the  employer  and 
the  employe.  They  cannot  be  familiar  with  the  circumstances  that 
have  influenced  the  employer  to  refuse  to  accede  to  the  demands  of 
the  employe  on  this  occasion.  This  misguided  sympathy  is  often  a 
wrongful  sympathy,  and  operates  not  only  to  the  prejudice  of  the 
parties  for  whom  the  sympathy  is  expressed,  but  to  the  injury  and 
detriment  of  the  public  at  large.  In  this  country  the  relation  of 
capital  and  labor  is  not  to  be  determined  by  sympathy.  Labor  will 
always  command  capital  when  capital  can  afford  to  pay  for  it.  Capi- 
tal will  always  command  labor  when  it  feels  that  it  is  justified  in 
doing  so.  The  effect  of  this  public  sympathy  is  unfortunate.  It 
serves  to  stimulate  parties  who,  while  they  may  have  some  rights. 
have  taken  the  wrong  position  in  the  assertion  of  them.  A  legal  or 
an  equitable  or  a  just  right  cannot  be  enforced  in  this  country  of  law 
and  order  except  through  the  forms  of  the  laws  of  the  country. 
Whenever  any  community  undertakes  to  set  up  for  itself  a  standard. 
and  to  enforce  that  standard  by  mob  violence,  by  communistic 
orders  or  by  efforts  upon  their  part  which  are  conceived  in  a  spirit 
of  anarchy,  and  which  lead  to  and  end  in  anarchy,  then  the 
time  has  come  when  the  laws  of  the  land  must  be  enforced  to  con- 
trol that  spirit  of  anarchy.  Such  is  the  duty  of  the  court  here  today. 
The  court  is  here  to  enforce  law  and  order.  It  is  here  to  restrain 
mob  violence  and  to  prevent  interference  with  the  movements  of 
the  mails  of  the  United  States,  and  to  protect  the  rights  of  citizens 
of  the  United  States  under  the  interstate  commerce  act. 

"Every  good  citizen  of  the  state  is  interested  in  the  suppression 
of  this  violence  and  in  the  enforcement  of  the  law.  A  precedent  of 
this  character  which  defies  law  and  order  will  result  in  disaster  to 
the  community.  If  such  a  thing  is  countenanced  by  the  community 
at  this  time,  it  is  only  an  inducement  for  other  persons,  who  may 
conceive  that  they  have  a  just  grievance,  to  take  the  same  course, 
and  the  time  is  not  far  distant  when  a  repetition  of  similar  acts  of 
disorder  will  end  in  violence.  And  I  say  to  the  good  people  of  this 
city  that  such  violence  will  result  in  disaster  to  the  community,  to 
its  business,  to  its  enterprises,  and  will  drive  capital  from  its 
borders,  which  will  seek  investment  elsewhere,  and  the  grass  may 
grow  in  the  streets  of  your  now  prosperous  and  thriving  city." 

I  have  talked  to  you  today,  gentlemen,  from  no  limited  experience. 
I  have  passed  the  notch  of  three  score  years  and  ten.  I  have  dealt 
with  strikes  before,  and  have  never  found  any  good  results  from 
them.  I  have  dealt  with  them  on  the  Baltimore  &  Ohio  R.  R..  on 
the  Norfolk  &  Western  R.  R.,  with  that  most  notable  strike  of  the 
employes  of  the  Monongah  Coal  Co.,  and  of  the  employes  of  this 
same  company,  six  years  ago,  as  the  records  of  the  court  will  dis- 
close. I  believe  I  have  had  one  or  two  smaller  affairs  to  deal  with, 
but  tliose  I  have  mentioned  were  notable  in  their  character.  In 
every  instance  where  I  have  been  called  upon  to  interfere  as  a  judge 
of  the  United  States  court  for  the  protection  of  the  rights  of  prop- 
erty, I  have  found  those,  who,  in  their  misguided  judgment,  or- 
ganized the  strike,  and  those  who  aided  and  abetted  it,  did  that 
which  did  them  no  good,  and  only  resulted  in  some  injury  to  the 
owners  of  the  property  against  which  the  strike  was  raised. 

Take  my  advice.  I  feel  kindly  toward  all  of  you.  Born  in  Vir- 
ginia, raised  in  the  mother  state  as  well  as  in  the  state  of  my  adop- 
tion— the  state  of  West  Virginia — all  my  sympathies  arc  with  West 
Virginia.  My  feelings  of  sympathy  are  always  with  the  oppressed 
and  downtrodden.  I  have  been  poor  myself.  I  am  not  rich  now. 
Indeed,  I  may  consider  myself  a  poor  man,  after  devoting  nearly 
twenty-eight  years  of  my  life  to  the  public  service,  on  a  salary  that 
has  barely  supported  myself  and  family.  Notwithstanding  all  this, 
my  observations  and  experiences  have  been  that  it  is  better  to  en- 


dure the  ills  you  have  than  to  tly  to  those  you  know  not  of. 

Go  home  to  your  families.  Be  peaceable;  be  quiet;  observe  the 
law;  then  when  you  lie  down  upon  your  pillow  at  night  you  will 
feel  the  conscious  conviction  that  you  have  done  well.  I  have  to 
dispose  of  these  cases  I  have  here  today.  I  regret  that  I  am  com- 
pelled to  enforce  the  law  against  these  parties.  God  knows  1  wish 
it  were  otherwise.  This  court  does  not  like  to  punish  anybody,  al- 
though he  has  had  a  great  deal  of  it  to  do  in  his  life,  but  as  an  exam- 
ple to  you  all,  ho  must  do  it. 

The  marshal  and  his  deputies  are  going  to  remain  here  until  peace 
and  order  are  restored.  It  is  useless  to  undertake  to  fight  a  great 
government  like  the  United  States.  Those  officers  represent  the 
emblem  of  authority  of  this  great  sovereign  government.  This 
court  today  is  only  administering  its  laws.  Now,  think  of  that,  and 
then  say  how  long  you  will  continue  this  course.  Stop  before  you 
get  into  the  clutches  of  the  law.  and  let  order  and  peace  once  more 
prevail  in  your  community. 

Hy  the  20th  the  company  had  its  regular  complement  of 
cars  running  in  charge  of  new  men  and  later  reports  state 
that  no  more  attempts  at  obstructing  the  cars  were  made. 


BELLOWS  FALLS  VOTES  $1,000  TO  ELECTRIC 

LINE. 


In  the  construction  of  interurban  lines  it  is  frequently  nec- 
essary to  make  radical  changes  in  street  grades,  and  such  al- 
terations are  often  of  as  much  benefit  to  the  town  as  to  the 
road.  The  action  of  the  Bellows  Falls,  Vt.,  town  authorities 
in  such  a  case  will  be  of  interest  and  value  as  a  precedent 
to  quote  in  other  similar  cases.  The  railway  had  been 
granted  a  right  of  way  along  a  public  street,  with  permission 
to  cut  the  grade  down  seven  feet.  A  survey,  however,  re- 
vealed the  necessity  of  a  deeper  cut,  and  the  town  authori- 
ties thereupon  voted  to  cut  the  entire  roadway  down  12  ft., 
making  a  5  per  cent  grade,  and  voting  for  the  work  the 
sum  of  $1,000  from  the  city  funds.  That  the  action  of  the 
town  was  reasonable  and  fair  is  evident,  but  there  are  places 
where  the  citizens  are  not  aware  of  the  benefits  resulting 
from  electric  lines,  to  lead  them  to  as  broad  gaged  a  view  of 
the  situation. 


CONSOLIDATION  IN  TENNESSEE. 


What  is  known  as  the  Hambleton  syndicate  of  Knoxville, 
Tenn.,  at  the  head  of  which  is  Mr.  Frank  Hambleton,  presi- 
dent of  the  Knoxville  Traction  Co.,  is  engaged  in  some  ex- 
tensive negotiations  in  Nashville.  Press  dispatches  state  on 
the  authority  of  Mr.  C.  C.  Howell,  vice-president  of  the 
Traction  Company,  the  syndicate  has  purchased  the  entire 
plant  of  the  Cumberland  Electric  Light  &  Power  Co.  It 
has  also  bought  the  majority  of  the  street  railway  stocks 
and  bonds  of  the  Nashville  companies  and  has  options  on 
other  properties.  One  part  of  the  new  corporation's  plans 
will  be,  when  it  is  fully  organized,  to  put  up  a  gas  plant  both 
for  fuel  and  illumination.  It  is  stated  that  there  will  be  from 
$5,000,000  to  $6,000,000  expended  in  the  various  enterprises 
contemplated  in  Nashville  by  this  big  syndicate. 


All  of  the  properties  controlled  by  the  Brooklyn  Rapid 
Transit  Co.  show  increased  earnings  for  April  as  compared 
with  the  same  month  of  previous  years.  The  total  of  pas- 
senger earnings  for  April,  1899,  is  $864,332;  April,  1898, 
$7i;8,353 ;  April,  1897,  $707,837.  For  the  10  months  end- 
ing .\pril  30th,  the  gross  passenger  recipts  of  the  system 
were :    1899,  $8,279,663  ;  1898,  $7,350,538 ;  1897,  $6,870,995. 
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NEW  CAR  HOUSE  OF  THE  OMAHA  STREET 
RAILWAY  CO. 


'J'lic  Oiiialia  Street  Railway  Co.  has  recently  completed  a 
new  car  Iidii.sc  which  involves  a  nuiiihcr  of  novel  and  inter- 
cslinfj  features.  Wiiile  the  iniildinf^  is  practically  coin- 
plrlcd  and  llic  company  began  to  use  it  Feb.  27,  \H(j<), 
tiicrc  arc  yet  sonic  finishing  touches,  such  as  pointing  the 
interior  walls  and  painting  the  roof  trusses  with  asbestos 
paint,  \ct  to  be  given,  tiic  early  winter  having  inlerrnptcd 
the  work'.  The  building  was  constructed  after  the  plans  of 
Messrs.  Fisher  &  Lawrie,  architects,  of  Omaha.  an<l  is  12.;^ 
fl.  wide  by  3S0  ft.  long,  covering  ovvr  an  acre. 


In  each  of  the  bays  are  laid  three  tracks  as  shown  in  the 
plan,  which  in  the  aggregate  give  ,3,300  ft.  of  track  storage, 
if  will  be  remarked  fnjm  the  plan  that  to  three  of  tlic  bays 
access  is  given  by  an  entrance  track  and  two  switches.  The 
tracks  of  the  f(jurth  bay  are  reached  by  means  of  a  transfer 
table.  The  three  tracks  to  tiic  north  of  the  transfer  tabic  in 
the  west  bay  have  the  only  track  pits  in  tlic  Ijarn  ;  tlic  middle 
track  south  of  the  transfer  table  is  elevated  2  ft.  aljovc  the 
general  floor  level  and  is  the  track  where  most  of  tlic  work 
on  trucks  is  done,  tlie  elevated  track  being  generally  more 
convenient  than  a  pit.  'ihe  first  iiay  west  of  the  center  line 
has  a  cement  floor  for  60  ft.  at  the  rear  end,  and  the  cars  are 
washed  at  this  point. 


NEW  CAR  HOUSI-:     ()M.\HA   STREET  RAILWAY  CO. 


The  walls  are  of  brick,  faced  with  red  pressed  brick,  and 
trinnned  with  sand  stone,  17  in.  thick  at  the  sides  and  rear 
end,  and  25  in.  thick  at  the  front  end  ;  the  side  walls  have  13- 
in.  pilasters  19  ft.  Syi  in.  center  to  center.  In  each  wall  panel 
between  pilasters  are  two  windows  so  that  the  building  has 
a  light  interior  even  when  filled  with  cars.  The  front  is  fin- 
ished with  terra  cotta  and  the  general  appearance  may  be 
seen  from  the  photographic  view  of  the  exterior.  Three 
row's  of  posts  divide  the  car  house  into  four  bays.  The  posts 
are  of  pine  12  x  12  in.  and  are  spaced  19  ft.  Syi  in.  center  to 
center  longitudinally.  The  roof  trusses  are  of  timber  with 
iron  rods  and  are  shown  in  the  sectional  view  of  the  build- 
ing; from  the  bottom  of  the  truss  to  the  rail  is  16  ft.  6  in. 
The  roof  is  of  matched  2-in.  sheating  covered  w'ith  five  lay- 
ers of  building  felt  and  gravel. 


The  work  of  washing  cars  and  cleaning  and  adjusting 
trucks  has  to  be  done  in  w-inter  as  well  as  in  summer  and  an 
effective  heating  system  was  necessary  for  a  portion  of  the 
car  house.  Accordingly  two  tubular  boilers,  54  in.  by  16  ft. 
are  installed  in  a  pit  at  the  southwest  corner  of  the  building 
to  furnish  steam  for  heating  purposes.  The  radiating  sur- 
face provided  consists  of  1,500  sq.  ft.  arranged  in  manifolds 
along  the  west  w-all  just  below  the  windows  and  along  the 
west  row  of  posts,  the  bottom  pipes  being  about  8  ft.  from 
the  ground.  Last  winter  was  particidarly  severe  and  during 
the  coldest  weather  the  men  were  able  to  work  about  the 
cars  witli  tiieir  coats  off. 

.'\t  the  south  end  of  the  building  an  oil  room  is  provided 
which  is  8  X  10  ft.  and  will  hold  12  barrels.  The  walls  of  this 
room  are  of  brick  and  the  roof  of  old  rails  and  cement  con- 
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Crete ;  it  is  excavated  to  the  depth  of  several  feet  below  the 
general  floor  level  so  that  in  event  of  fire  the  oil  cannot  run 
over  the  rest  of  the  building. 

To  provide  an  efficient  system  of  fire  protection  for  a 
building  of  this  kind  is  quite  a  problem  and  the  very  sati.s- 
factory  solution  in  this  case  was  worked  out  by  the  general 
manager  of  the  company,  Mr.  W.  A.  Smith,  after  consulta- 
tion with  the  fire  marshal  of  the  city.  A  6-in.  water-main 
enters  the  building  at  the  middle  point  of  the  west  wall  and 
is  carried  up  the  wall  to  the  roof  truss  and  thence  across  to 
the  center  line  of  the  building;  a  i'/2-in.  hose  connection  is 
provided  on  the  west  wall.  Along  the  center  of  the  building 
just  west  of  the  center  line,  a  runway  4  ft.  wide  is  laid  on  the 
chords  of  the  roof  trusses  ;  the  runway  extends  to  within  100 
ft.  of  each  end  of  the  building,  and  at  each  cud  of  it  is  an  iron 
ladder  down  to  the  floor.    The  sides  of  the  ruiuvay  are  pro- 
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tected  by  substantial  wooden  railings.  At  the  point  where 
the  6-in.  water  main  intersects  the  runway  is  a  2j/-in.  fire 
hose  connection  and  a  section  of  hose  long  enough  to  reach 
to  the  end  of  the  runway.  Thus  in  event  of  a  fire  in  any  part 
of  the  barn  it  may  quickly  be  reached  by  a  stream  of 
water  from  the  bridge,  whereas  it  would  be  extremely  diffi- 
cult to  carry  a  line  of  hose  in  and  out  among  the  cars  on  the 
floor  to  reach  a  car  on  an  inner  track. 

From  the  terminal  of  the  6-in.  water  main  three  4-in.  pipes 
are  laid  ;  one  is  carried  to  the  east  wall  and  terminates  in  a 
lyi-'m.  hose  connection  and  the  others  along  the  center  line 
of  the  building  to  within  60  ft.  of  the  end  walls  where  i>4-in. 
fire  connections  are  provided. 

The  office  of  the  car  iiouse  foreman  and  the  trainmen's 
waiting  room  and  a  lavatory  occupy  a  space  about  20  x  40  ft. 
on  the  ground  floor  at  the  northwest  corner  of  the  building. 
Immediately  above  these  rooms,  and  reached  by  a  stairwav 
leading  from  the  waiting  room  are  two  rooms,  16  x  20  ft. 
and  24  X  20  ft.,  which  are  provided  for  the  "Street  Railway 
Library  and  Amusement  Club,"  which  is  a  club  of  the  com- 
pany's employes.  As  the  company  provides  the  quarters 
and  lights  and  heats  them,  the  expenses  are  light ;  the  initia- 
tion fee  is  50  cents  and  the  dues  are  5  cents  per  month.  The 
club  rooms  are  neatly  furnished  with  chairs,  table  book 
cases,  etc.,  and  the  walls  adorned  with  pictures;  the  club 
subscribes  to  all  the  leading  periodicals  and  already  has  the 
nucleus  of  a  library  though  organized  only  a  few  months 
ago.  The  membership  is  now  about  160 ;  employes  who  are 
not  members  are  excluded  from  the  clubroom  by  the  com- 
pany. 


How  to  best  examine  an  applicant  for  a  position  in  the 
train  service,  and  afterwards  how  to  best  teach  him  his 
duties,  are  questions  which  the  managers  of  electric  roads, 
and  particularly  on  the  large  ones  have  found  difficult  of 
solution.  Every  manager  has  probably  found  that  the  best 
and  most  careful  motorman  does  not  necessarily  make  the 
liest  instructor  of  new  men,  and  that  it  is  quite  important 
to  have  good  instructors  as  to  have  good  motormen  and 
good  conductors.  President  X'reeland,  of  the  Metropolitan 
Street  Railway  Co.,  of  New  York,  has  decided  that  for  a 
large  road,  such  as  his,  the  best  method  is  to  institute  a 
school  under  the  direction  of  men  thoroughly  fitted  for  their 
duties  as  instructors,  and  this  plan  has  been  fully  developed 
so  as  to  comprise  instruction  by  lectures,  recitations  and 
laboratory  practice,  given  in  conjunction  with  actual  prac- 
tice of  the  men  on  cars.  It  is  not  the  idea  of  the  company 
to  give  theoretical  instruction  in  electricty  or  mechanics, 
but  merely  to  teach  the  motormen  certain  of  their  duties. 
Such  instruction  is  ordinarily  left  for  the  motorman  on  the 
car  who  breaks  in  the  new  man  to  impart,  and  in  many  cases 
he  does  not  give  it. 

In  order  to  secure  a  position  as  motorman  with  the  Metro- 
politan Co.  the  candidate  must  fill  out  an  application  blank, 
giving  age,  height,  weight,  address  and  references,  which  is 
transmitted  to  Mr.  J.  J.  Swan,  who  has  charge  of  this  mat- 
ter.    Mr.  Swan's  assistants  then  look  up  the  man's  record, 
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A  steam  locomotive  is  being  used  in  the  construction  of 
the  Sandusky  &  Interurban  Electric  Rv. 


and  if  his  references  are  satisfactory,  he  is  asked  to  call  and 
submit  to  a  physical  examination  by  the  company's  surgeon. 
The  physical  examination  is  particularly  rigid  with  reg'ard 
to  sight  and  hearing.  Having  successfully  passed  the  ex- 
amining surgeon  the  applicant  is  given  a  card  to  Mr.  J.  F. 
Kane,  the  instructor  and  superintendent  of  the  motorman's 
school.  On  reporting  to  Mr.  Kane,  the  applicant  has  his 
name  entered  on  the  application  books  and  receives  a  book, 
which  contains  88  rules,  and  enters  on  his  student  course. 

The  man  gets  a  knowledge  of  rules  and  is  required  to 
know  certain  of  them,  particularly  those  pertaining  to  his 
duties,  which  knowledge  he  acquires  along  with  the  general 
practice. 
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C)n  Wednesday,  Thursday  aixl  I'Viday  afternoons  Mr, 
Kane  eonducts  oral  exaniinatinns  tjn  the  rules.  Particular 
stress  is  from  the  first  laid  on  the  rules  conL-erning  bell  si{^- 
nals,  how  to  reverse,  how  to  insert  fuses,  and  how  to  niana^^e 
the  controller.  If  after  examination  on  the  b(jok  of  rules  it 
is  evident  that  the  applicant  cannot  learn  this  part  of  his 
duties  he  is  dismissed  and  surrenders  his  rule  book. 

The  studciUs  spend  10  hours  per  day  for  two  days  on  tiic 
rules  and  working;  with  the  controllers.  Laboratory  in- 
struction on  controllers  is  given  by  Mr.  J.  F.  Kent,  assistaiU 
instructor.  I'.ach  man  is  given  a  number  corresponding 
with  the  niunber  of  a  ccintroller  with  which  he  is  to  work. 

Al)out  50  controller  and  brake  equipments  arc  arrangeil 
in  the  room  and  the  men  operate  these  according  to  bell 
signals  given  by  the  instructors.  The  instructor  lias  the 
students  under  his  eye  and  can  direct  them,  point  out  their 
errors  and  observe  the  progress  made.     For  the  laboratory 


found  that  a  great  many  students  who  pass  the  oral  ex- 
aminations on  rules  with  ease  cannot  do  the  work  on  the 
controllers  and  brakes.  They  arc  awkward,  are  easily  con- 
fused and  cannot  remember  which  way  to  turn  the  handle 
nor  to  which  point  to  turn  it.  When  the  laboratory  practice 
on  controllers  develops  the  fact  that  the  student  has  missed 
his  calling  he  is  dismissed. 

After  the  practice  in  controller  and  brake  manipulation 
the  student  is  instructed  in  the  clerical  work  incident  to  the 
position  of  motornian.  He  is  given  a  run  carfl  and  learns 
how  to  properly  fill  it  out  and  to  read  the  time  tables  intel- 
ligently. He  returns  the  run  card  after  filling  the  blanks 
just  as  if  he  had  a  car  in  service,  and  if  errors  arc  made  the 
instructor  sets  the  matter  right  at  the  next  school  session. 

Graduates  of  this  school  are  then  placed  on  a  car  in  serv- 
ice with  a  sub-instructor  for  two  or  three  weeks,  depending 
1)11  the  proficiency  shown,  after  which,  if  they  prove  to  be 
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SKELETON  CAR. 


practice,  there  are  no  electrical  connections  to  the  control- 
lers, but  the  brake  staffs  are  connected  to  springs  giving 
the  same  resistance  to  setting  up  as  is  in  practice  given  by 
the  "Sterling"  brakes  with  which  all  the  company's  standard 
cars  are  equipped.  On  a  board  back  of  each  controller  are 
a  switch  and  a  fuse  box,  which  are  maiiipiilated  in  accord- 
ance with  bell  signals. 

One  bell.  This  is  to  stop,  and  the  student  turns  off  his 
controller  and  applies  the  brake. 

Two  bells.  This  means  go  ahead,  and  the  brake  is  re- 
leased and  the  controller  handle  turned  from  point  to  point 
as  directed  in  the  book  of  rules. 

Three  bells.     This  means  an  emergency  stop. 

h'our  bells.     Reverse. 

Five  bells.  "Follow  Truck,"  that  is,  manipulate  the  con- 
troller and  brake  so  as  to  accoiumodate  the  motion  of  a  car 
to  that  of  a  truck  which  is  supposed  to  be  on  the  track  in 
front  of  it  and  have  the  car  so  under  control  that  the  motor- 
man  will  avoid  a  collision  in  case  the  truck  shall  suddenly 
stop. 

The  correct  position  of  the  motornian  is  with  the  right 
hand  on  the  knob  of  the  brake  handle  and  the  left  hand  on 
the  knob  of  the  controller  handle. 

After  the  student  has  progressed  to  this  point  he  spends  a 
good  portion  of  the  time,  this  is  the  time  allotted  for  each 
class  in  controllers,  on  this  exercise  for  three  days.     It  is 


coni])eteiit  to  handle  a  car  alone,  they  are  given  a  position 
and  receive  badges  and  buttons. 

Mr.  Kane  states  that  by  means  of  this  school  the  com- 
pany is  enabled  to  secure  better  men,  and  when  giv<*n 
charge  of  cars  they  are  known  to  be  thoroughly  instructed 
in  their  duties,  and  also  it  is  pretty  well  known  how  they  will 
conduct  themselves  in  an  emergency.  When  a  new  man  is 
placed  on  a  regular  car  to  learn  his  duties  from  the  motor- 
man  it  is  impossible  to  know  how  well  he  has  succeeded. 
and  the  chances  are  that  all  his  instruction  has  been  under 
the  most  favorable  conditions.  The  company  is  satisfied 
that  the  school  gives  it  better  men  and  saves  it  thousands  of 
dollars  in  the  accident  account  to  say  nothing  of  the  saving 
of  the  motors  and  controllers. 

Each  Friday  night  there  is  a  lecture  in  the  school  room 
for  all  motormen.  especially  the  students,  on  the  general 
subject  of  running  cars.  A  skeleton  car  so  arranged  as  to 
show  the  motor  equipment  and  wiring,  models  of  the  plow", 
etc.,  greatly  aid  the  men  in  understanding  the  apparatus 
with  which  they  work.  The  skeleton  car,  shown  in  one  of 
the  illustrations,  is  fitted  with  motors,  controllers  and 
brakes,  and  is  connected  with  the  trolley  circuit  so  that  the 
instructors  can  give  practical  lessons  in  operating  the  car. 
replacing  fuses,  and  a  motorman's  work  in  general. 

Saturday  night  lectures  are  given  once  or  twice  per 
month  ;  these  are  not  especially  for  new  men.  but  are  for 
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nu'ii  in  all  dcpartmorus  of  the  service,  who  may  be  intei=- 
ested  in  the  electrical  and  mechanical  workings  of  cars. 
These  lectures  include  talks  on  electrical  and  mechanical 
matters ;  also  talks  on  general  subjects  of  railroading,  talks 
on  discipline  and  on  how  a  man  may  become  advanced  in 
the  railroad  service,  all  by  men  of  high  standing  in  their 
lines 

It  should  also  be  mentioned  that  there  is  a  club  room  for 
the  use  of  employes  of  the  company,  which  contains  current 
weekly  and  monthly  papers  and  magazines  with  many  spe- 
cial papers  on  electric  and  railroad  subjects,  together  with 
a  library  of  about  1,500  volumes,  containing  x.orks  on  elec- 
trical and  mechanical  subjects  together  with  works  of  fic- 
tion. This  library  is  free  for  employes  of  the  company  and 
the  men  may  take  the  books  home  and  read  them. 

Seated  at  the  table  in  the  foregmumt  ^t  one  of  our  illus- 
trations are.  beginning  at  the  letf,  J.  V.  Kane,  instructor: 
J.  J.  Sw-an,  paymaster,  and  J.  J.  Cahill,  assistant  superin- 
tendent. 


THE  OMAHA  STREET  RAILWAY  AND  THE 
EXPOSITION. 


The  fact  that  a  number  of  cities  are  to  hold  expositions 
and  world's  fairs  within  the  next  year  or  two  will  make  tlie 
following  notes  concerning  the  passenger  traffic  of  the 
( )maha  Street  Railway  Co.  during  the  Trans-Mississippi  and 
International  Exposition  of  interests  at  the  present  time. 
The  Exposition  -was  open  from  June  i  to  Nov.  i,  1898,  and 
every  day  the  lines  of  this  company  were  taxed  to  carry  visi- 
tors to  the  Exposition  grounds ;  the  conditions  were  suc- 
cessfully met  and  the  service  rendered  gave  the  greatest 
satisfaction. 

The  ])asenger  traffic  on  three  of  t!ie  big  days  was  as  fol- 
lows : 

Oct.  12,  1898:  Running  direct  to  Exposition,  106  motor 
cars  and  40  trailers.  Total  in  service  150  motor  cars  and  40 
trailers.  Cash  fares  collected,  193,760 ;  transfer  passengers, 
77,504;  total,  passes  and  mail  carriers  not  counted,  271,264. 

Oct.  II,  1898:  Same  cars  in  service  as  on  October  12th. 
Cash  fares  collected  183.700;  transfer  passengers,  73,480; 
total,  257,180. 

Sept.  22,  1898:  Running  direct  to  Exposition,  102  motoi 
cars  and  36  trailers.  Total  in  service,  145  motor  cars  and  30 
trailers.  Cash  fares  collected,  142,434;  transfer  passengers, 
56,973-     Total,  199,407. 

The  rolling  stock  with  which  these  inmiense  crowds  were 
so  successfully  handled  comprised  : 

44  lo-bench  open  cars  seating  50  persons. 
70     7-bench  open  cars  seating  35  persons. 
27  20-ft.  closed  cars  seating  30  persons. 
49  1 6- ft.  closed  cars  seating  22  persons. 
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Since  the  Exposition  closed  the  company  has  purchased 
20  new  20  ft.  box  cars  from  J.  M.  Jones  Sons,  37  Peckham 
extra  long  trucks  and  37  G.  E.  52  motors. 

To  enable  the  reader  to  understand  the  arrangement  of 
various  routes  the  accompanying  map  has  been  prepared, 
showing  all  the  street  railway  lines  of  Omaha  and  the  loca- 
tion of  the  railroad  station  and  the  exposition.  The  Omaha 
Street  Railway  Co.  is  a  consolidation  of  the  old  Omaha 
Horse  Railway  Co.  with  other  companies  organized  in  the 


8o's  to  build  cable  and  electric  lines,  and  it  now  owns  all  of 
the  street  railways  in  Omaha,  except  three  short  suburban 
lines,  the  h'ast  Omaha  with  5'<  miles  of  track,  the  Dundee 
line  with  1  '  _•  miles,  and  the  lienson  &  Halcyon  Heights 
line  with  4  miles,  and  it  furnishes  electric  jiower  for  operat- 
ing these  lines.  The  Dundee  line  is  owned  by  the  Metro- 
politan Cable  Railway  Co.,  but  is  an  electric  road.  The 
( )niaha  Street  Railway  Co.  operates  80  miles  of  electric 
lines,  and  has  a  number  of  old  horse  lines  shown  in  the  map 
by  dotted  lines  which  are  not  now  used. 

Referring  to  the  map,  R  is  the  terminal  station  of  the 
Chicago,  r,urlington  &  Quincw  the  r.urlington  &  Missouri 


MAP  OF  OMAHA  LINES. 

and  the  Kansas  City,  St.  Joseph  &  Council  BlufTs  Railroads ; 
S,  the  terminal  of  the  Union  Pacific,  the  Chicago  &  North- 
western, the  Chicago,  Milwaukee  &  St.  Paul,  the  Chicago, 
Rock  Island  &  Pacific,  The  Wabash  and  the  Kansas  City, 
Pittsburg  &  Gulf;  T,  the  terminal  of  the  Missouri  Pacific, 
the  Freemont,  Elkhorn  &  Missouri  Valley,  the  Sioux  City  & 
Pacific,  the  Chicago,  Minneapolis,  St.  Paul  &  Omaha,  and 
the  Pelt  Line. 

The  four  through  street  railway  lines  to  the  Exposition 
Grounds  may  be  traced  out  and  were  as  follows : 

I.  Hanscom  Park  &  N.  24th  St.  line  running  to  the  west 
side  of  the  Exposition  Grounds.     On  24th  to  Cuming ;  on 
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Ciiminj,' to  if)tli:iin  idili  t><  I  .cavciiwurili  ;  dii  Lcavcnwortli 
to  2(j\.h  Ave.  ami  Im  ll.inscoin  I'aik.  ]'as.sc-iif,'iTs  frniii  \hv 
Wclistcr  St.  staliiiM,    I',  wen-  carricil  nii  lliis  line. 

2.  Slicrnian  Ave  ^  .Sdiilli  <  »iii,ili,i  liiu-.  1  in  .Xnies  Ave. 
(norlli  nf  llu'  l'".Ni)osili()n)  to  .SluTiiian  Ave;  on  SluTniaii 
(llii.s  avenue  separates  the  I'",xi)().siti(in  Grounds  into  two 
porlinns,  uiiieli  are  eoinieeleil  1)\'  two  viaducls  over  the 
street)  to  Cass;  on  (ass  to  I4tli  ;  on  I4tli  to  Howard;  (Ml 
Howard  to  i6th  ;  on  iCHli  to  Sontli  Onialia.  Passengers 
were  transferred  to  Ilii>  line  from  the  rar]<  .and  the  East 
Omaha  lines. 

3.  Union  1  )epo|  line.  I'l'om  the  west  sidi- of  IIk'  IC.\posi- 
lion  (  Irounds  on  J4tli  Si.  In  Lake  ;  on  Lake  to  20lh  ;  on  2()th 
In  1  )nd<i;e;  on  ]Jodj;e  lo  lolh;on  loth  to  the  Union  ]Jci)ols, 
K  and  S. 

4.  Sherman  y\vc.  &  South  Omaha  line.  From  the  Ex- 
position to  14111  and  Howard  via  .Sheniian  Ave. 

Transfers  were  made  frc^m  the  less  imiiortant  lines  to 
these  through  lines  at  junction  points.  Cars  on  all  routes 
passing  depots  transferreil  passengers  to  the  h^\[)Osition 
lines. 

The  Exposition  Grounds  arc  but  two  miles  from  the  Post 
Oftiee,  and  as  these  through  lines  all  pass  through  the  heart 
of  the  eitv.  the  eonipany  had  the  advantage  of  a  short 
haul.  The  location  of  the  Exposition  so  as  to  be  bounded 
by  two  lines  and  cut  by  a  third  was  also  a  particularly  fortu- 
nate one  as  it  gave  a  large  loop  terminal. 

The  business  district  is  that  portion  of  the  map  where  the 
car  lines  form  a  net  work. 

The  shops  and  power  houses  are  designateil  on  the  map 
by  the  letters  A,  B,  C,  D  and  E. 

A  is  the  old  cable  power  house  now  used  for  the  general 
offices  and  as  a  car  house  and  repair  shop. 

B  is  the  power  house  built  by  the  Omaha  Motor  Railway 
Co.  in  1889;  it  is  etjuipped  with  two  simple  corliss  engines 
made  by  the  E.  P.  AUis  Co.  and  eight  8o-h.  p.  T.-H.  genera- 
tors. It  was  used  during  the  Exposition  but  is  not  operated 
save  in  emergencies. 

C  is  the  electric  power  house  and  car  barn  built  by  the 
Omaha  Street  Railway  Co.  in  1889  before  its  consolidation 
with  the  Motor  Co.  and  is  ecjuipped  with  the  following  ma- 
chinery :  One  simple  engine  (removed  from  the  cable  plant) 
belted  to  a  500-kw.  generator.  One  compound  non-con- 
densing Corliss  engine  driving  seven  80-kw.  and  loo-kw. 
Edison  machines.  Two  Westinghouse  compound  engines 
driving  four  125-I1.  p.  Edison  machines.  One  cross-com- 
pound non-condensing  corliss  engine,  built  by  the  E.  P. 
Allis  Co.,  direct  connected  to  an  850-kw.  multipolar  General 
Electric  generator:  this  machine  was  started  June  1,  1898. 
The  boiler  equipment  of  this  station  prior  to  last  year  w-as  10 
60-in.  by  16  ft.  tubular  boilers ;  when  the  new  unit  was  in- 
■stalled  10  new  tubular  boilers  66  in.  by  16  ft.  were  added  and 
a  new  steel  stack  8  ft.  in  diameter  and  125  ft.  above  the 
grates  built. 

D  is  the  shed  used  for  storing  cars  out  of  season. 

E  is  a  new  car  house  built  last  fall. 

The  officers  of  the  company  are:  President,  Frank  Mur- 
phy ;  vice-president.  Guy  C.  Barton ;  treasurer,  W.  W. 
Marsh  ;  secretary,  D.  H.  Goodrich  ;  general  manager,  W.  A. 
Smith  ;  general  superintendent,  F.  A.  Tucker. 


OPENING   AT   FT.   WORTH,  TEX. 


It.  VVorlli,  Tfx.,  is  jubilant  over  the  completion  of  a  nine  mile 
electric  belt  line  which  affords  rapid  transit  (or  people  living  in 
the  suburbs  to  the  business  center  of  the  city.  This  belt  line  con- 
ri(  cts  with  all  the  other  lines  anrl  makes  it  possible  to  ({o  anywhere 
ami  (|uickly  reach  any  point  in  Ft.  Worth  on  well  equipped  electric 
roads. 

And  while  the  city  is  rejoicing  over  the  event  it  is  lavishing  praise 
and  honor  upon  Mr.  J.  T.  Voss,  the  president  and  manager  of  the 
fjlenwood  &  Polytechnic  College  Street  Railway  Co.  To  him  is 
due  all  the  credit  for  a  perfect  working  and  convenient  system — 
something  Ft.  Worth  never  had  until  Mr.  Voss  went  there  to  stir 
matters  up.  Before  he  arrived  the  Glenwood  &  Polytechnic  line 
was  but  a  little  over  two  miles  long  and  had  one  mule  car.  Tp- 
(lay  this  line  is  18  miles  in  length,  has  10  motor  cars.     Mr.  Voss 


tcKik  the  Glenwood  &  Polytechnic  lines  as  the  basis  of  his  opera- 
tiuiis.  He  leased  the  .Arlington  Heights  Electric  lines,  connected 
them  with  the  Polytechnic  and  put  the  whole  system  under  electrical 
operation.  Mr.  Voss'  next  move  was  to  purchase  the  old  Riverside 
line  and  to  reconstruct  the  Mistletoe  Heights  line.  When  this  had 
l)ccn  accomplished  and  all  was  in  good  working  order  Mr.  Voss 
turned  his  attention  to  the  belt  line.  The  completion  of  this  recent- 
ly gives  Ft.  Worth  a  street  railway  system  to  be  proud  of. 

J.  F.  Voss  has  been  identified  with  street  railway  building  and 
management  for  more  than  20  years.  His  first  experience  was 
driving  a  horse  car  in  Nashville,  Tenn.,  but  though  only  a  young 
man.  he  soon  became  the  general  manager  of  three  lines  in  East 
Nashville.  From  Tennessee  he  went  to  Macon.  Ga.,  and  there 
constructed  a  steam  dummy  line  which  he  later  sold  out  at  a  good 
profit.  His  next  venture  was  in  Atlanta,  where,  after  five  months 
as  general  manager  of  the  Atlanta  Traction  Co..  he  became  presi- 
dent of  the  Electrical  Equipment  Co.  of  that  city.  It  was  while  in 
this  position  business  took  him  to  Ft.  Worth,  and  there  he  met 
Mr.  R.  Vickery  with  the  result  of  giving  up  his  .\tlanta  connec- 
tion and  going  to  Ft.  Worth.  What  he  has  done  there  has  been 
briefly  outlined. 

The  opening  of  the  nine-mile  belt  line  was  made  the  occasion 
of  great  festivity.  It  was  a  regular  gala  day.  The  city  was  decor- 
ated, the  bands  played,  speeches  were  made  and  Col.  Voss  and  his 
two  sons,  who  have  aided  him  greatly  in  his  work,  were  warmly 

toasted. 

*  *  » 

WAGES  INCREASED. 


The  North  Kankake  (111.)  Street  Railway  Co.,  is  erecting 
a  new  car  house  44  x  112  ft.    The  building  is  of  brick. 


The  Consolidated  Traction  Co..  of  Pittsburg,  May  1st  advanced 
the  wages  of  employes  11  per  cent. 

The  Des  Moines  (la.)  City  Railway  Co.  has  advanced  wages  10 
per  cent:   the  order  took  effect  May  ist  and  aflFects  200  men. 

The  Parkersburg  (W.  Va.)  Electric  Light  &  Street  Railroad  Co. 
has  advanced  wages  20  per  cent 
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D.  G.   HAMILTON,   NEW   PRESIDENT  CHICAGO 
CITY  RAILWAY. 


Mr.  D.  G.  Hamilton,  who  held  the  office  of  second  vice- 
president,  was,  at  a  meeting  of  the  board  of  directors  of  the 
Chicago  City  Railway  Co.  on  Thursday,  April  i6th,  elected 
president  to  succeeti  the  late  M.  K.  Bowen.  Mr.  ilaniilton 
has  for  many  years  been  prominently  identified  with  street 
railway  management.  He  was  born  in  Chicago  in  184.^  and 
has  lived  here  nearly  all  his  life.  For  several  years  he  was 
president  of  the  National  Railway  Co.  of  St.  Louis.  He  has 
long  been  interested  in  the  Chicago  City  Railway  Co.  and  is 
now  a  heavy  stockholder.  On  the  first  of  the  i)reseiit  year 
he  succeeded  Joseph  Leiter  as  second  vice-president  but  had 
been  a  director  in  the  company  for  several  years. 

Mr.  Hamilton  was  graduated  from  the  old  Chicago  Uni- 
versity and  began  the  practice  of  law,  meeting  with  more 
than  ordinary  success.  He  acquired  considerable  real  estate 
in  the  city  and  has  long  been  recognized  as  one  of  Chicago's 
most  able  financiers.  He  has  of  late  years  given  much  of  his 
time  to  real  estate  matters  and  the  loaning  of  money,  han- 
dling, however,  to  a  great  extent  his  own  property.  But  he 
has  always  taken  a  lively  interest  in  the  management  of  the 
Chicago  City  Ry.  and  was  the  unanimous  choice  of  the  di- 
rectors for  the  office  of  president. 

Mr.  Hamilton  is  western  director  of  the  Union  Mutual 
Insurance  Co.,  of  Maine.  He  is  a  member  of  the  board  of 
trustees  of  De  Pauw  University  and  of  the  University  of 
Chicago.  He  is  a  member  of  several  clubs  in  Chicago,  the 
Union  League.  Washington  Park,  and  the  Chicago  being 
among  the  number. 


HOW  INTERURBANS  INCREASE  BUSINESS. 


BY  E.  E.  DOWNS,  MAN.\GER  CITIZENS'  TRACTION    CO.,  OSHKOSH. 


Everything  to  the  contrary  notwithstanding,  it  is  not  necessarily 
trne  that  the  building  of  interurban  lines  retards  the  progress  of  the 
smaller  towns  to  the  advantage  of  the  larger  ones.  It  had  become 
.ilniost  an  accepted  adage  that  the  smaller  towns  suffered  from  such 
e.\periences  until  effectually  disputed  by  the  history  of  interurban 
movements  in  this  country.  Interurban  traffic  builds  up  and  does 
not  tear  down. 

When  the  Valley  line  was  extended  from  .'Xppleton  to  Neenah 
it  was  opposed  to  some  extent  by  the  Neenah  business  men  who 
were  nii.'-led  by  the  belief  that  they  would  suffer  by  reason  of  the 
constniciion  of  the  road.  They  thought  that  it  would  place  them 
into  too  active  competition  with  the  .'\ppleton  firms,  and  thus  lessen 
their  sales.  The  opposite,  however,  proved  to  be  true,  and  the 
Neenah  business  men  and  merchants  today  are  enjoying  an  increase 
in  their  business.  When  the  line  to  Oshkosh  is  built  the  same 
experience  will  again  be  met  with,  and  the  merchants  on  both  ends 
of  the  line  will  see  an  improvement  in  the  volume  of  their  business. 

No  other  conclusicn  can  be  drawn  for  the  reason  that  the  new 
road  will  place  the  citicc  into  immediate  harmony  and  touch  with 
the  farming  elements.  Where  before  it  took  a  long  time  to  reach 
the  cities,  the  farmer  tan  enjoy  the  accommodations  of  a  city  life  at 
least  in  one  respect  by  a  rapid  means  of  transit. 

Not  only  will  ihe  road  be  of  vast  importance  to  the  commercial 
interests  of  cities  in  developing  new  fields  upon  which  to  expand, 
but  the  vast  traveling  public  will  receive  accommodations  in  a 
quicker  and  more  modern  service.  When  the  new  road  is  in  opera- 
tion it  will  be  possible  for  any  traveling  agent  to  step  from  the  very 
door  of  his  hotel  onto  a  car  in  this  city  and  equal  accommodations 
will  await  him  on  the  other  end  of  the  line. 

Men  versed  in  railway  matters,  and  who  are  considered  au- 
thorities on  the  subject,  maintain  that  the  time  is  not  far  distant 
when  the  interurban  road  will  gradually  absorb  what  is  termed  the 


local  traffic,  while  the  larger  railway  corporations  will  be  confined 
almost  exclusively  to  through  travel.  They  base  their  claims  upon 
late  developments  which  tend  in  this  direction.  Interurban  travel  is 
gradually  becoming  more  and  more  popular.  When  it  is  taken  into 
consideration  that  one  can  step  from  his  own  house  and  board  a  car 
which  will  carry  him  to  a  distant  point,  it  is  no  wonder  that  this 
mode  of  travel  is  gradually  revolutionizing  the  railway  business. 


STRIKE  AT  BAY  CITY,   MICH. 


On  .'\pril  6th  the  employes  of  the  Bay  Cities  Consolidated  Rail- 
way Co.  quit  work  and  went  on  a  strike.  A  new  man  had  bee:; 
employed  and  one  of  the  old  motormen,  Kidd  by  name,  was  di- 
rected to  iristruct  him,  which  Kidd  refused  to  do  without  a  written 
permit  from  the  president  of  the  employes  union.  Thereupon  Kidd 
was  discharged  and  the  strike  followed  because  the  company  re- 
fused to  reinstate  him. 

The  men  invoked  the  assistance  of  the  State  Court  of  Mediation 
and  .Arbitration,  of  which  Hon.  Jerome  W.  Robbins  is  secretary, 
and  Mr.  Robbins  at  once  went  to  Bay  City  to  confer  with  the 
strikers  and  the  company.  Mr.  Robbins  met  representatives  of  the 
company  stating  that  he  was  authorized  by  the  men  to  conclude  an 
arrangement;  the  company  agreed  to  receive  back  all  the  old  em- 
ployes save  n  whose  places  had  been  filled  by  new  men,  and  arbi- 
trate all  differences  as  to  wages,  hours,  etc.,  and  the  proposal  was 
accepted  by  Mr.  Robbins,  but  later  was  repudiated  by  the  men. 

The  City  Council  appointed  a  committee  to  confer  with  the  vari- 
ous parties,  and  the  report  of  the  proceedings  at  a  meeting  of  com- 
mittee on  April  nth  is  quite  interesting.  Mr.  J.  G.  Weadlock  and 
Mr.  Morrison,  assistant  general  manager,  represented  the  company, 
and  Messrs.  Haller  and  Hasty,  the  men.  The  men  at  first  asked  that 
Kidd  be  I'einstated  but  the  company  refused  to  do  so  until  the  Court 
of  Arbitration  had  decided  that  it  should,  and  the  men  waived  that 
point.  The  main  point  discussed  was  the  keeping  of  the  11  new 
men. 

A  settlement  was  effected  on  April  isth.  the  men  returning  to 
work  without  the  company  recognizing  the  union  as  an  organiza- 
tion or  reinstating  Kidd  and  other  matters  of  difference  being  re- 
ferred to  the  Court  of  Arbitration.  During  the  eight  days  that  the 
strike  lasted  the  most  friendly  feelings  and  relations  existed  between 
all  parties;  the  men  were  all  of  good  character  and  most  of  them 
had  been  in  the  company's  employ  for  a  long  time,  and  the  com- 
pany better  than  anyone  else  appreciated  their  worth,  and  regretted 
that  they  should  have  been  misled  by  professional  agitators  into 
taking  a  position  antagonistic  to  the  legal  and  moral  obligations  01 
the  company  to  the  public. 


CINCINNATI  STREET  RAILWAY'S  SHOPS. 


The  large  car  shops  of  the  Cincinnati  Street  Railway  Co.,  at 
Chester  Park,  are  to  be  enlarged  to  more  than  double  the  present 
size.  The  present  shops  cover  an  area  of  12  acres  and  the  addi- 
tions now  contemplated  will  increase  the  space  covered  to  26  acres. 
It  is  the  intention  of  the  company  to  build  all  the  cars  used  on  all  its 
lines.  This  plan  has  been  under  consideraion  for  several  years  but 
was  only  recently  fully  decided  upon.  The  absolute  necessity  for 
30  new  cars  of  the  winter  type  has  brought  the  matter  to  a  focus 
and  the  work  on  the  new  shops  will  be  begun  at  once  and  pushed 
forward  with  vigor. 

President  Kilgour  states  that  the  works  are  to  be  supplied  with 
all  the  most  modern  machinery. 


FENDER    DECISION   IN   BROOKLYN. 


An  ordinance  of  New  York  City  provides  that  every  trolley  car 
running  within  the  limits  of  the  borough  of  Brooklyn  must  be  fitted 
with  a  fender  which  shall  be  not  more  than  3  in.  above  the  tracks. 
The  Nassau  Electric  Railroad  Co.  was  fined  $25  under  the  ordi- 
nance, and  on  appeal  the  Supreme  Court  held  the  ordinance  unrea- 
sonable and  therefore  invalid  so  far  as  the  3-in.  requirement  was 
concerned. 
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THE  PENALTY  OF  OVERWORK. 


THE  ELECTRICAL  EXPOSITION. 


TIk'  siidik'ii  {li'.itli  i)f  Mr.  liowcii  has  caused  iiiiirc  tli;iM  dmu  slri-rt 
railway  dllicial  In  pause  and  consider  how  long  he  can  hold  oiU 
under  the  IiIkIi  pressure  under  which  street  railway  niana(,'einent 
seems  to  he  necessarily  conducted.  The  Chicago  Trihune  in  coni- 
nieiiting  editorially  on  the  sad  event  says: 

"The  suddeFi  death  of  Menard  K.  Huwen,  the  ellkieiit  president  of 
the  Chicago  City  Railway  Co.,  points  a  lesson  and  suggests  a  busi- 
ness truth.  The  lesson  is  the  danger  of  overwork,  (or  primarily 
this  w.is  the  cause  of  Mr.  I'xiwen's  death.  In  one  sense  this  may  he 
called  a  vice  of  the  tinies  In  the  hurry  and  restlessness  of  Ameri- 
can business  life,  aggrav.iled  liy  the  strenuousness  of  competition 
and  the  haste  to  he  rich,  business  men  give  little  attention  to  diet, 
exercise,  and  the  ordin.ary  requirements  of  hygiene.  The  lack  of 
proper  rest  and  recreation  gives  the  physical  man  no  opportunity  to 
resume  his  natural  elasticity.  The  uiniatural  strain  superinduces 
disease,  nature  has  no  assistance  in  resisting  it.  and  the  debilitated 
body  succumbs  and  not  infrequently  involves  the  brain  power  also, 
the  two  being  in  close  sympathy. 

"An  important  business  truth  is  suggested  by  Mr.  Bowen's  death. 
Mr.  Bowen  rose  to  the  presidency  of  this  large  corporation  because 
he  was  a  skilled  workman  in  his  chosen  field.  He  had  experience 
as  a  civil  and  mechanical  engineer,  surveyor,  construction  superin- 
tendent, and  railroad  superintendent;  knew  how  to  handle  men,  un- 
derstood the  laying  of  cables,  the  operation  of  cars,  and  all  the  me- 
chanical details  of  street  railroading,  besides  having  the  executive 
ability  necessary  to  the  position  he  held.  In  a  word,  he  was  an 
expert,  and  it  is  experts  that  are  now  required  by  the  great  cor- 
porations, whether  banks,  business  houses,  manufactories,  electric 
light  companies,  telephone  companies,  or  traction  companies.  The 
day  of  handing  down  the  management  of  business  from  father  to 
son,  regardless  of  fitness,  or  of  calling  into  important  places  men 
who  have  been  successful  in  a  wholly  different  kind  of  business,  has 
passed  away.  Young  men  or  men  of  middle  life  who  have  demon- 
strated their  capacity  and  shown  their  skill  in  all  the  details  of 
operation  are  in  request  as  managers  of  large  enterprises,  and  Mr. 
Bowen  was  one  of  this  class." 

The  death  of  Mr.  Bowen  recalls  an  exciting  incident  which  oc- 
curred when  he  was  superintendent  of  the  Ninth  St.  cable  line  in 
Kansas  City.  On  Thursday,  Oct.  12,  1887,  the  special  car  in  which 
President  and  Mrs.  Grover  Cleveland  were  touring  the  West, 
reached  the  Kansas  City  Union  Station.  Carriages  were  in  waiting 
to  drive  the  distinguished  guests  down  Broadway  to  the  Coates 
House.  The  streets  were  packed  with  people,  and  several  com- 
panies of  militia  were  drawn  up  at  "present  arms"  to  keep  a  passage 
open  along  Broadway.  Ninth  St.,  on  which  the  cable  line  runs, 
crosses  Broadway  and  six  cable  trains  were  stopjied  on  one  side 
of  Broadway  to  await  the  passage  of  the  presidential  party.  Just 
as  the  Cleveland  carriage  was  crossing  the  tracks  a  loose  strand  in 
the  cable  caught  the  grip  of  the  rear  car,  and  the  six  heavy  trains 
were  hurled  forward  like  a  battering  ram  into  the  almost  solid  mass 
of  people.  Hundreds  were  knocked  down  and  some  badly  injured. 
the  Cleveland  carriage  escaping  by  a  few  feet. 

The  crowds,  thinking  the  trains  had  been  started  on  purpose, 
chased  the  gripmcn  and  conductors  from  the  cars,  and  followed 
them  down  Ninth  St.  to  the  power  house,  crying,  "Hang  them! 
Hang  them!" 

The  mob  threw  the  olifending  cars  from  the  tracks,  and,  breaking 
some  of  them  into  pieces,  used  the  doors  as  battering  rains  against 
the  power  house.  Superintendent  Bowen  came  out  and  faced  the 
angry  mob  of  1,000  people,  but  he  was  unable  to  calm  them,  and 
only  by  summoning  a  large  body  of  police  was  serious  trouble 
averted. 


A  weather  report  has  been  ordered  placed  on  every  street  car  on 
the  Lancaster  (O.)  Traction  Co.  s  lines  at  9:30  o'clock  each  morn- 
ing. 


The  annualexiiosition  of  the  Klectrical  iCxpo.iition  Co.,  of  New 
^■ork,  now  in  progress  at  .Madison  S(|uarc  Garden,  possesses  even 
more  features  of  interest  than  were  to  be  founrl  at  either  of  the  pre- 
vious ones.  General  Manager  Nathan  has  been  able  to  carry  out 
his  plans  almost  as  |)roposed,  and  has  secured  many  exhibits  which 
are  proving  exceedingly  attractive.  Tlie  aut'imobiles  arc  creatinK  a 
good  deal  of  a  sensation,  many  new  points  of  novelty  and  of  special 
application  being  shown. 

Wireless  telegraphy  is  also  attracting  much  attention,  and  the  ex- 
pirimenls  are  being  watched  closely  not  only  by  electricians  but  by 
(be  general  i)ublic.  The  special  department  devoted  to  the  applica- 
tion of  electricity  to  medicine,  surgery  anri  dentistry  has  astonished 
the  doctors.  Herein  is  a  field  in  which  the  whole  world  has  a  vital 
interest. 

.\Ir.  Nathan  has  drawn  upon  the  Government  of  the  United  States 
with  much  success.  From  the  War  Department  there  arc  exhibits 
of  the  Signal  Corps,  the  flying  telegraph,  the  switchboard  used  at 
y'oncc,  Porto  Rico,  and  the  map  of  battle  line  and  the  kit  used  at 
Santiago.  Exhibits  arc  also  given  with  the  heliograph  which  is 
used  when  wires  for  flash  telegraphic  signals,  cannot  be  strung. 

Through  courtesy  of  the  Navy  there  are  shown  night  signal  sys- 
lejns,  battle  order  indicators,  explaining  the  method  of  communica- 
tion between  commanding  officer  and  gun  crews.  Then  there  is  an 
electric  diving  lamp  used  for  deep  sea  diving  and  samples  of  the 
various  electrical  material  used  by  all  vessels  of  the  Navy. 

There  are  some  especially  interesting  exhibits  in  connection  with 
the  late  war.  The  search  light  which  was  captured  from  the  "Viz- 
caya"  at  Santiago,  and  was  put  in  operation  on  the  U.  S.  S.  Texas, 
is  there.  This  is  the  search  light  which  disclosed  the  Merrimac  in 
the  entrance  to  Santiago  harbor  and  led  to  the  capture  of  Lieutenant 
llobson.  There  is  also  the  search  light  rescued  from  the  ill-fated 
Maine. 

Last  year  many  exhibitors  complained  of  being  compelled  to  lo- 
cate in  the  basement.  The  management  has  this  year  arranged  to 
give  all  principal  exhibits  space  on  the  main  floor  and  the  basement 
has  been  used  for  a  number  of  special  and  interesting  features. 
There  is  an  electrical  theater,  an  electrical  "Cave  of  the  Winds,"  an 
electrical  grotto  and  an  exhibit  of  the  uses  of  electricity  under  water. 
<  •  » 

FT.  WAYNE  ELECTRIC  CO. 


The  General  Electric  Co.  has  purchased  the  Fort  Wayne  Electric 
Corporation's  plant  and  the  business  will  be  continued  at  the  pres- 
ent location.  There  is  no  idea  of  a  removal  and  the  Ft.  Wayne 
people  can  rest  easy  on  that  score.  The  concern  has  been  reorgan- 
ized under  the  name  of  the  Ft.  Wayne  Electric  Co.  and  while  it  is 
a  branch  of  the  General  Electric  Co.  the  officers  of  the  local  com- 
pany are  all  Ft.  Wayne  men.  Mr.  J.  J.  Wood  is  the  general 
superintendent  and  Mr.  Hunting,  as  before,  will  look  after  the  sales. 
The  works  have  started  up  again  and  150  men  are  employed.  But 
this  number  is  simply  for  the  beginning.  Just  as  soon  as  every- 
iliing  is  in  complete  working  order  more  men  will  be  put  to  work. 

It  is  stated  that  the  plant  is  in  first  rate  shape  now  and  there  is 
no  question  about  its  paying.  There  is  a  prospect  of  the  works 
being  enlarged  and  it  is  reported  that  President  Coffin  intends  to 
go  into  the  manufacture  of  electric  motors  and  telephone  apparatus 
quite  extensively. 

The  General  Electric  Co.  did  not  purchase  the  Ft.  Wayne  plant 
as  a  speculation  but  was  forced  into  buying  it  to  protect  a  mort- 
gage the  company  held  on  the  plant.  In  all  probability  Ft.  Wayne 
capitalists  would  have  bid  the  property  in  at  the  sale  had  not  Mr. 
Wood  honestly  come  forward  and  stated  frankly  that  he  had  some 
doubts  in  regard  to  his  patents.  This  made  some  of  them  timid, 
and  although  the  disposition  was  strong  to  have  Ft.  Wayne  still 
retain  the  plant  they  let  the  sale  go  on  and  Mr.  Coffin,  for  the 
General  Electric,  was  the  buyer.  But  now  that  it  is  certain  the  plant 
will  be  kept  where  it  is  the  Ft.  Wayne  people  are  well  satisfied. 


There  is  considerable  talk  concerning  some  proposed  extension 
and  improvements  by  the  Ogden  (Utah)  Street  Railway  Co.  One 
of  the  extensions  may  run  up  to  and  through  Ogden  Canon,  and 
there  may  be  also  some  Hot  Springs  connections. 


.■\  motorman  on  the  Louisville  (Ky.')  Street  Railway  Co.  has  sued 
for  $15,000  damages  for  injury  received  by  reason  of  an  electric 
shock  on  May  12,  1898. 
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This  department  is  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


« 


By  the  courtesy  of  the  B.  F.  Sturtevant  Co.,  of  Boston,  we  have 
received  data  as  to  the  coal  consumption  at  the  mills  of  the  United 
States  Cotton  Co.,  Central  Falls,  R.  I.,  for  a  period  of  15  weeks. 

The  plant  consists  of  three  Babcock  &  Wilcox  boilers  of  335-h.  p. 
(rated)  each.  The  engine  is  a  cross-compound  Harris-Corliss, 
developing  an  average  of  1543.84  i.  h.  p.  The  remarkably  low 
fuel  cost  of  $5.80  per  i.  h.  p.  per  year  in  a  plant  without  economizers, 
is  primarily  due  to  the  employment  of  a  low  grade  mixture  costing 
only  $2.29  per  ton,  the  burning  of  which  has  been  rendered  pos- 
sible by  the  introduction  of  mechanical  draft.  The  draft  of  the 
chimney,  which  was  previously  employed,  was  insufficient  for  the 
free  combustion  of  this  fuel,  and  as  a  consequence  Cumberland 
semi-bituminous  coal  was  used. 

The  installation  of  a  Sturtevant  fan,  costing  less  than  $600,  is 
stated  to  have  cflfected  an  annual  saving  of  $6,500  in  the  fuel  bill. 
The  fan  is  driven  by  a  direct  connected  engine,  the  speed  of  which 
is  regulated  by  a  device  of  the  chief  engineer,  Mr.  Thomas  P. 
Burke,  whereby  a  scarcely  noticeable  change  of  steam  pressure 
immediately  alters  the  speed  of  the  fan,  and  consequently  the  in- 
tensity of  the  draft,  and  brings  the  pressure  back  to  normal. 

The  fuel  was  a  mixture  of  78  per  cent  buckwheat  coal,  15  per 
cent  anthracite  dust  and  7  per  cent  Cumberland,  the  cost  per  short 
ton  being  $2.48,  $1.38,  and  $2.95,  respectively.  Based  on  the  15 
weeks'  test  the  annual  fuel  consumption  would  be  3.907  tons,  cost- 
ing $8,953.23.  Per  i.  h.  p.  per  year  this  would  be  $5.80. 
«        «        * 

An  interesting  example  of  the  value  of  a  storage  battery  as  a 
regulator  for  lighting  circuits  is  to  be  found  in  the  equipment  of  the 
Hartford  station  of  the  electrically  operated  section  of  the  New 
York,  New  Haven  &  Hartford.  The  Hartford  station  is  at  the  end 
of  the  third-rail  section  and  its  supply  of  current  is  taken  wholly 
through  the  third  rail.  The  voltage  of  this  circuit  as  shown  by  the 
lower  curve  of  the  diagram  varies  from  175  volts  to  550  volts. 
This  wide  fluctuation  in  voltage  made  it  impossible  to  use  an 
ordinary  motor-generator  set  for  lighting  the  station;  accordingly 
a  regulating  battery  was  installed. 


company's  right  of  way.  The  battery  consists  of  62  cells  of  chloride 
accumulator,  made  by  the  Electric  Storage  Battery  Co.,  of  Phila- 
delphia. Each  cell  is  a  tank  23%  x  Kj.)^  x  22?-^  in.  and  contains  11 
type  G  plates  15V2  x  15H  in.,  which  fill  but  one-half  the  cell. 

The  battery  is  directly  across  the  system  as  a  regulator,  receiving 
its  charge  through  the  hours  of  light  load  as  may  be  seen  from  the 
left  hand  curves  in  the  diagrams  and  only  being  required  to  furnish 
a  small  amount  of  current  when  the  generator  current  drops,  due  to 
the  fall  of  potential  in  the  motor  circuit,  to  a  point  below  the  light- 
ing load  indicated  by  the  straight  line  in  the  diagram.  On  the 
right  hand  of  the  diagram  it  is  seen  that  when  the  lighting  load 
is  at  its  maximum  a  very  considerable  portion  of  the  current  comes 
from  the  battery,  the  discharging  periods  being  represented  by 
section  lining.  When  the  lighting  load  is  at  its  minimum  the 
motor-generator  is  shut  down  and  the  lighting  done  from  the 
battery  alone,  constant  potential  being  maintained  by  the  ordinary 
method  of  cutting  in  reserve  cells. 

*         *        * 
TESTS    OF  A  STEAM  SEPARATOR. 


Mr.  F.  h.  Emory  presented  a  paper  of  this  title  before  tlie  .Vmer- 
ican  Society  of  Mechanical  Engineers  at  its  recent  meeting  in 
Washington  in  which  were  given  the  results  of  tests  of  a  sep- 
arator of  the  bafifle-plate  type  designed  to  serve  as  a  live  steam 
separator,  as  an  exhaust  steam  separator  or  trap  and  as  an  oil 
extractor.  The  external  appearance  of  the  separator  may  be  seen 
from  the  diagram  showing  the  arrangement  of  the  apparatus;    tlie 
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The  generating  unit  consists  of  a  45-kw.  shunt-wound  generator 
direct  connected  on  a  common  bedplate  to  a  specially  compound- 
wound  motor,  the  compounding  being  so  designed  as  to  run  the 
motor  as  nearly  as  possible  at  constant  speed  through  large  vari- 
ations of  voltage  in  the  motor  circuit  which  is  derived  from  the 
third-rail  system  of  the  railroad. 

The  plant  is  installed  in  a  small  brick  structure  built  against  the 


casting  forms  a  depending  baffle  plate  and  has  grooves  and  ridges 
along  which  the  water  flows  after  impinging  on  the  plate  or  other 
walls  of  the  chamber. 

In  the  figure  showing  the  apparatus  A  is  the  valve  connecting  the 
steam  main  with  the  boiler.  At  B  is  a  cold-water  jacket  by  means 
of  which  the  steam  to  be  used  in  the  separator  test  was  changed 
in  quality.  At  C  a  steam  nozzle  took  steam  sample  from  the  verti- 
cal pipe  to  a  separating  calorimeter  D,  and  the  steam's  quality 
was  thus  known  before  passing  into  the  separator.  The  steam 
gauge  and  throttling  calorimeter  F  also  checked  this  determina- 
tion. The  steam  then  passed  through  the  separator  G,  and  the 
drips  were  collected  at  L,  the  water  level  in  the  separator  being 
kept  constant.  After  passing  the  separator  the  steam  was  again 
sampled  by  the  throttling  calorimeter  M  and  the  separating  calori- 
meter J,  and  passed  through  the  valve  H,  by  means  of  which  the 
velocity  was  controlled  and  changed  on  different  runs.  The  steam 
condensed  by  the  surface  condenser  was  pumped  to  the  barrel  on 
the  platform  scales  and  weighed.  The  throttling  calorimeter  on 
the  right  was  not  used  with  the  very  wet  steam.  By  using  the 
valves  of  the  drips  L  and  K.  and  also  the  steam  used  by  the 
calorimeter  J,  the  separator  itself  was  used  as  a  check  calorimeter. 
All  apparatus  was  carefully  calibrated  before  the  runs. 

From  the  tests  of  the  apparatus  as  a  steam  separator  at  pressure 
ranging  from   1.3  lb.  to  86.1   lb.   gage  pressure  the  conclusion  is 
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COST  OK  POWER  I-(  )R  ELECTRIC  RAILWAYS. 

Output  McaKiirrd   by   \V.it<tiii(i-r   in    K,;i  -li   C^t^i-. 


♦*Price  of  Oil  per  Barrel. 


Month. 
1899. 

Jan. 

Monthly 
Output, 
Kilowatt- 
Hours. 

Cost  of  Electrical  Output  per 
Hour-Cents. 

Kilowatl- 

UaU. 
Cylinder 
Oil  per 

lO.WX) 
k.  vv.  h. 

3.77 

4.8 

2.34 

1. 

Gats. 

Lubric't- 

in(f  Oil 

per 

10,(XXt 
k.  w.  h. 

.5.74 

8.3 

2.94 

6.6S 

Lbs. 
Water 

Lb. 

Coal. 

Lbs. 

Ku.-l 

pur 

k.w.h. 

STATrdN. 

Fuel. 

Labor 

Supplies, 

Oil, 

Waste,  etc. 

Water. 

Re- 

pairx. 

Total. 

1 

1,742,992 
245,992 
427,800 

2,070,.S37 
539,200 
929,536 
345,490 

.276 

.504 
.370 

.333 
.788 
.603 
.489 

.142          .034 
.258          .075 
.148          .024 

.123  '       .017 
.270          .1141 

.030 
.CIS 
.002 

.024 

.645 
.045 

.032 
.00  » 
.019 

.017 

.182 
.074 
.022 

.514 
.856 
.562 

.514 

1.281 

1.027 

.879 

10.62 
3.84 

2.63 

3 

4.74 

4 

3.42 

5.  Metro])<)lit:iii    Elc- 

vati'd,  Cliicaift). 
() 

1.75 
2.59 

8 

.281 

.023 

9 

.304 

.01') 

lOCfiilral  Av.,  Mi'lro- 

politan,  Kuiisan 

City,  Mo. 

... 

Price  of; 

Fuel    1 
pcrTon  Kin<lof  KiK'l 
<f  2,(XX( 

I,li^. 


liitiiiniMouH 


.947 


•  Oil. 

iBituminuUH 


(Inivvn  tli;it  if  llu-  separator  is  Ucpt  well  drained  it  will  deliver  steam 
dry  within  3  per  cent.  If  the  steani  has  less  than  3  per  cent  of 
moisture  initially  the  separator  has  little  effect  as  such. 

To  test  its  cfTicicncy  as  an  oil  extractor  the  calorimeters  and  other 
unnecessary  apparatus  were  removed  and  steam  allowed  to  flow 
through  the  separator  to  the  atmosphere  as  would  be  the  case  in 
practice  with  a  non-condensing  engine. 

A  known  amount  of  cylinder  oil  was  pumped  into  the  steam  pipe 
slowly  as  it  would  be  under  working  conditions,  and  the  efficiency 
of  the  separator  taken  to  be  the  ratio  of  the  oil  recovered  to  that 
injected.  The  oil  was  so  intimately  mixed  with  minute  globules 
of  water  that  the  weight  of  oil  recovered  could  be  determined  only 
from  computations  based  on  the  weight  and  volume  of  the  mixed 
oil  and  water  and  the  known  specific  gravities  of  the  two. 

The  results  of  three  tests  were  as  follows: 

Oil  put  in. 
th. 
1.86 
305 
1-4 

In  round  numbers  an  average  of  52  per  cent  of  the  oil  was  re- 
covered, although  the  mixture  that  might  be  used  for  lubrication 
again  was  a  much  larger  amount. 

*         *         * 
TREND  OF  CENTRAL  STATION  DESIGN. 


Mixture  taken 

out. 

Per  cent  of  oil 

lb. 

regained. 

2.81 

58.6 

51 

53- 

1.82 

42. 

Abstract  of  an  address  before  ttie  Northwestern  Electrical  Association, 
Bv  B.  J.  Arnold. 


The  problem  which  confronts  the  power-station  designer  is  al- 
most invariably  that  of  the  operation  of  arc  lamps,  incandescent 
lamps  and  motors  for  various  purposes,  with  the  greatest  degree 
of  economy,  and  with  as  little  expenditure  in  first  cost  of  plant  as 
possible.  This  is  strictly  true  of  combined  lighting  and  power  sta- 
tions, which  present  the  most  difficult  cases  to  handle.  When, 
however,  the  problem  is  simply  one  of  the  development  of  electrical 
energy  for  power  purposes  only,  such  as  railway  work  or  transmis- 
sion work,  it  becomes  much  simplified.  Since  the  question  of  the 
design  of  a  station  is  interlinked  with  and  dependent  upon  the  sys- 
tem of  distribution  adopted,  we  find  ourselves  struggling  with  many 
of  the  old  questions  and  some  new  ones,  such  as  the  alternating  arc 
versus  the  series  arc  and  the  constant-po*«ntial  arc.  the  polyphase 
transmission  plant  versus  the  direct  current,  the  advisable  voltage, 
either  alternating  or  direct,  to  adopt  for  central-station  work. 

The  old  bf-lted  station  wc  may  consider  obsolete  and  come  at 
once  to  the  general  types  which  have  been  recently  installed  by 
competent  engineers,  and  which  may  he  considered  as  embodying 
the  latest  ideas  of  those  skilled  in  this  class  of  work.  In  all  of  these 
stations  we  find  certain  main  parts  which  may  be  considered  as 
accepted  practice.  Of  course,  there  are  many  belted  stations  run- 
ning and  doing  excellent  service,  which  simply  speaks  well  for  the 
engineers  and  designers,  and  more  especially  the  manufacturing 
companies  who  installed  them  in  the  earlier  days,  because  at  that 


time  there  were  few  engineers  skilled  in  this  branch  of  work,  except 
those  employed  by  the  manufacturers. 

The  points  in  accepted  practice  may  thus  be  summarized: 

Water-tube  boilers,  capable  of  carrying  high  steam  pressures. 
This  probably  will  be  disputed  somewhat  by  the  advocates  of  other 
types  of  boilers,  and  with  some  reason,  but  it  nevertheless  has  be- 
come almost  standard  to  use  water-tube  boilers  in  modern  central 
stations. 

Mechanical  stokers,  or  improved  furnaces  or  grates. 

Self-supporting  brick  or  steel  stacks,  usually  steel.  A  steel  stack 
can  be  put  up  for  considerably  less  money  than  a  brick  stack,  and 
for  all  practical  purposes  it  is  equally  as  good,  and  can  be  main- 
tained a  sufficient  number  of  years  to  warrant  its  adoption  in  almost 
every  case,  if  properly  looked  after. 

High-pressure  steam  piping  is  not  duplicated,  as  was  thought 
necessary  by  engineers  8  or  10  years  ago,  practice  having  proven 
that  one  single  steam  header  can  be  divided  so  as  to  make  a  plant 
reliable  if  the  engines  are  properly  located  with  reference  to  the 
boilers  and  the  header.  Steam  piping  costs  excessively  in  a  power 
station,  and  the  less  of  it  put  in  the  better,  because  there  is  then  less 
radiating  surface  to  waste  heat  and  fewer  parts  to  keep  up.  The  di- 
ameters of  the  steam  heaters  which  are  being  placed  nowadays  are 
somewhat  decreased,  as  compared  with  those  installed  four  or  five 
years  ago. 

Large  compound  condensing  steam  units.  It  has  become  ac- 
cepted practice  to  install  as  large  engines  as  practical,  on  account 
of  the  decreased  cost  per  horse  power  and  the  increased  economy 
of  a  large  engine  over  a  small  one.  They  are  almost  invariably 
compound  engines,  where  it  is  possible  to  condense,  and  in  many 
cases  where  it  is  possible  to  condense  or  not.  The  tendency  toward 
triple-expansion  work  is  not  as  strong  as  it  was  five  years  ago.  It 
has  been  determined  that  for  almost  all  cases  a  compound  engine 
will  get  nearly  as  good  economy  as  a  triple-expansion  engine,  and 
in  many  cases  just  as  good;  it  requires  less  investment,  is  less  costly 
to  maintain,  and  the  difference  in  economy  of  the  triple-expansion 
over  the  compound  is  so  slight  that  it  makes  it  inadvisable  to  in- 
stall, except  in  exceptionally  large  sizes.  On  account  of  the  ex- 
cessive diameters  01  the  low-pressure  steam  cylinders  in  large  com- 
pound engines  it  is  the  practice  to  install  triple-cylinder  compound 
engines;  that  is.  to  divide  the  low-pressure  cylinder  into  two  smaller 
cylinders,  the  combined  area  of  the  two  being  equal  to  the  area  of 
the  large  cylinder  of  a  single  compound  engine. 

Direct-connected  generators  of  large  capacity.  What  has  been 
said  in  general  regarding  large  steam  units  applies  equally  to  elec- 
trical generators,  because  the  larger  the  unit  the  greater  the  econ- 
omy of  the  combined  unit. 

To  these  chief  features  of  design,  which  have  become  so  gen- 
erally accepted  as  to  require  little  or  no  discussion,  there  may  be 
added  several  features  which  may  be  justly  called  "tendencies"  or 
"trends."  which  have  not  yet  been  universally  adopted. 

Economizers  come  under  the  first  heading.  There  is  no  doubt, 
in  my  judgment,  but  that  there  is  economy  in  the  use  of  an  econ- 
omizer, ranging  from  5  to  7  or  8  and  sometimes  as  high  as  10  per 
cent.    In  order  to  get  the  benfit  of  an  economizer,  ample  draft  must 
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be  provided.  Somitimcs  an  economizer  is  inst.iUed  where  the  draft 
is  poor,  the  resuh  being  no  economy  and  tlic  annihilation  of  the 
draft.  There  is  only  one  sohition  for  this;  to  increase  the  height 
of  the  stack  or  inlrodnce  mechanical  draft. 

Mechanical  draft.  Under  this  head  there  are  two  types,  induced 
draft  and  forced  draft.  Induced  draft  is  a  device  which  consists  of 
a  large  fan  or  fans,  driven  by  steain  engines  or  electric  motors, 
which  arc  placed  between  the  economizers  and  the  smokestack,  or, 
if  economizers  are  not  used,  between  the  boiler  flues  and  the  smoke- 
stack, the  object  being  to  draw  or  suck  the  smoke  from  the  boilers 
through  the  fan  and  deliver  it  into  the  stack.  The  advantages  of  tlie 
induced-draft  scheme  are.  first,  a  lower  and  less  expensive  stack  can 
be  used;  in  fact,  no  stack  at  all  is  required  except  to  get  the  gases 
above  the  buildings  in  the  immediate  neighborhood  of  the  prop- 
erty; and.  secondly,  the  fires  can  be  handled  under  any  and  all  con- 
ditions. We  are  all  aware  that  the  condition  of  the  atmosphere 
changes  our  draft,  and  in  case  a  stack  is  no  larger  than  is  required, 
there  are  days  when  it  is  diflicult  to  hold  steam,  and  it  becomes 
necessary  to  put  more  boilers  into  service  than  would  be  necessary 
if  a  mechanical  draft  fan  were  used.  Where  the  economizers  can  be 
installed  in  connection  with  induced  draft  an  economy  is  always 
effected. 

Then  there  is  the  forced  draft,  which  consists  in  blowing  air  un 
der  the  grates  of  the  boiler  and  forcing  it  up  through  the  fire  and 
into  the  stack,  which  is  supposed  to  perform  the  same  function  that 
the  induced  draft  does.  The  objections  to  it  are  that  inasmuch  as 
it  creates  pressure  in  the  firebox,  the  gases  are  liable  to  escape  out 
into  the  room  and  make  a  distasteful  fire  room.  Otherwise,  the  re- 
sults accomplished  are  practically  the  same  as  with  induced  draft, 
and  it  is  considerably  less  expensive  to  install,  and  this  is  its  chief 
advantage. 

Cooling  devices.  Under  this  he;id  come  cooling  towers  and  cool- 
ing tables.  During  the  lasl  two  years  there  has  been  a  tendency 
to  put  in  these  cooling  towers,  and  when  properly  put  in  there  is 
always  an  economy  eflfectcd,  resulting  in  a  net  saving  of  at  least  15 
per  cent  in  fuel.  A  tower  consists  of  a  series  of  vertical  tubes  or 
sheets,  usually  within  a  wrought  iron  frame,  through  which  air  is 
forced  by  blowers,  driven  by  steain  engines  or  electric  motors,  and 
down  through  which  flows,  or  sprinkles,  or  is  spread,  the  water  de- 
livered from  the  condensers.  The  water  coming  in  contact  witli 
the  air  is  cooled  and  accunuilates  at  the  bottom  of  the  tower,  and 
is  then  pumped  into  contact  with  the  steam  and  condenses  it.  The 
same  water  is  used  over  and  over,  so  that  only  from  5  to  10  per 
cent  will  have  to  be  renewed  on  aecount  of  the  evaporation.  The  5 
per  cent  must  be  added  from  the  city  waterworks,  or  other  outside 
source. 

In  place  of  the  cooling  tower,  where  real  estate  is  cheap  and 
available,  a  table  can  be  erected,  consisting  of  a  series  of  boards 
laid  gridiron-shape,  upon  which  the  water  is  delivered  by  the  con- 
denser pumps  and  is  sprinkled  down  through  the  boards,  and  ihe 
air  from  the  atmosphere  penetrating  through  underneath  the 
shelves  comes  in  contact  with  the  hot  water  and  cools  it.  It  then 
forms  a  pool  at  the  base  of  the  shelves  and  is  taken  from  there  and 
pumped  back  in  contact  with  the  steam  in  the  same  manner  as  in 
the  cooling  tower.  This  device  can  be  installed  for  the  same,  or 
less,  amount  than  a  cooling  tower,  and  it  is  advisable  to  install  it 
where  there  is  sufiicient  real  estate  to  place  it  upon,  because  it  re- 
quires no  power  to  cool  the  water,  and  power  is  required  to  drive 
the  fan  of  a  cooling  tower. 

Motor-driven  auxiliaries.  Many  of  the  most  modern  plants  are 
equipped  with  electrically  driven  air  pumps,  boiler-feed  pumps  and 
cooling  tower  motors,  if  tower  is  used.  There  is  a  question  as  to 
whether  this  is  the  most  economical  thing  to  do  or  not.  I  incline 
toward  the  belief  that  there  is  economy  in  the  use  of  electrically 
driven  auxiliaries,  on  account  of  the  non-wasting  of  heat  by  pipe 
radiation,  if  for  no  other  reason,  because  the  primary  objects  to  be 
obtained  m  a  power  station  are  to  generate  the  steam  with  as  little 
fuel  as  possible,  lead  it  as  direct  as  possible  to  the  steam  cylinders, 
where  it  is  to  do  its  work,  and  exhaust  it  into  the  vacuum  as  quick- 
ly, with  as  little  pipe  to  radiate  heat,  as  possible;  and  electrically 
driven  au.xiliaries  seem  to  me  to  accomplish  this  result  better  than 
any  other. 

Rotary  converters.  These  devices  are  rapidly  coming  into  use 
for  transmission  work,  and  a  number  of  the  most  modern  railways 
in  Europe  and  in  this  country  have  been  equipped  in  this  way  dur- 
ing the  last  year,  and  with  excellent  results. 


What  is  known  as  a  rectifier  has  been  used  extensively  in  Europe, 
and  seems  deserving  of  more  attention  than  it  has  received  in  this 
country.  This  machine  accomplishes  the  same  result  as  a  rotary 
converter  without  the  use  of  field  coils  or  any  revolving  parts  ex- 
cept commutators. 

Boosters  have  been  adopted  in  a  number  of  Edison  central  sta- 
tions and  railway  plants. 

Storage-battery  au.xiliary.  The  advantages  of  this  feature  have 
been  so  thoroughly  discussed  of  late  that  it  will  be  unnecessary  for 
me  to  enter  further  into  a  discussion  of  its  merits.  While  some 
engineers  are  not  yet  ready  to  consider  its  use  established  practice, 
its  ad')ption  by  many  of  the  leading  direct-current  stations  of  this 
country  should  prove  its  usefulness.  I  say  this  impartially,  because 
I  have  no  connection  with  any  battery  interests  at  the  present  time, 
although  I  have  had  until  recently. 

Having  enumerated  somewhat  briefly  the  principal  factors  which 
are  working  to  shape  the  design  of  the  future  central  station,  I  will 
briefly  describe  two  types  of  stations  which  have  lately  been  built, 
and  seem  to  represent  the  latest  practice. 

1.  The  composite  station,  consisting  of  two  or  more  indepen- 
dent steam  units,  carrying  upon  the  engine  shaft  a  direct-connected 
generator  suitable  for  giving  light  or  power,  and,  in  addition,  a 
pulley  or  flywheel  carrying  a  belt  or  rope  driving  a  common  shaft, 
to  which  the  other  engines  similarly  drive,  and  from  which  small 
direct-current  arc  machines  or  other  old-style  machines  derive  their 
power.  This  type  is  admirably  adapted  for  utilizing  out-of-date 
machinery.  There  have  been  several  large  plants  of  this  style  in- 
stalled in  the  last  two  or  three  years  by  a  leading  firm  of  engineers, 
and  the  stations.  I  understand,  are  giving  excellent  satisfaction.  I 
refer  particularly  to  the  stations  at  Toledo  and  Washington,  and 
the  solutions  of  the  particular  conditions  of  those  cases  seem  happy 
ones,  because  they  enable  the  owners  of  the  properties  to  utilize 
all  of  their  old  machinery  until  such  times  as  it  may  be  deemed  ad- 
visable to  change. 

2.  The  second  consists  of  independent  engines  carrying  direct- 
connected  generators.  This  type  is  admirably  adapted  for  plants 
where  but  one  kind  of  current  is  delivered,  but  in  case  two  kinds 
are  required,  it  becomes  necessary  to  have  a  generator  of  each  type 
upon  each  engine  shaft,  or  have  double  the  number  of  reserve  units 
that  would  be  required  if  but  one  kind  of  current  were  desired  from 
the  plant.  In  either  case  the  investment  in  plant  becomes  excessive 
to  insure  reliability.  Two  or  more  kinds  of  current  can  be  obtained 
from  such  a  plant  by  making  all  of  the  generating  units  alike,  so 
far  as  kind  of  current  is  concerned,  and  driving  secondary  gener- 
ators by  means  of  motors  lunnin.g  from  the  main  generators. 

While  the  stations  first  mentioned  are  good  engineering,  I  be- 
lieve this  is  better  engineering  to  eliminate  belts  entirely,  and  if 
there  are  a  number  of  diiTercnt  types  of  inachines  to  drive,  it  is 
better  to  produce  energy  from  standard  machines  of  the  same  char- 
acter and  size,  if  possible;  then  drive  the  older  type  of  high-speed 
machine,  directly  connected,  froiu  motors;  and  the  efficiency  of  the 
combined  plant  will.  I  believe,  be  better  than  where  the  belted  type 
is  used. 

3.  There  is  one  other  method  of  construction,  wliich  I  will  not 
class  as  accepted,  but  mention  it  as  a  tendency  in  power-station  de- 
sign, known  as  the  "Arnold  system." 

(In  the  discussion  following  his  address  Mr.  Arnold  was  urged 
to  say  more  concerning  the  Arnold  system,  and  he  then  added  a 
brief  description  of  such  a  plant.) 

There  has  recently  been  a  plant  installed  under  this  system  of 
5,000  kw.  ultimate  capacity,  1,500  of  which  is  now  running,  and  I 
will  describe  it,  and  from  the  description  you  may  get  an  idea  of 
what  the  system  is.  One  engine  is  installed  with  a  shaft  terminat- 
ing in  a  fiange.  Then  sufficient  room  is  left  for  two  generators,  and 
then  another  engine  is  installed,  having  a  flange  on  each  end  of  its 
shaft  to  which  to  connect  generators.  Between  the  two  engines  are 
placed  two  generators  having  their  shafts  in  line  with  the  engine 
shafts.  These  generators  are  mounted  on  hollow  shafts  or  quills 
carried  in  their  own  bearings.  Beginning  at  the  end  of  one  engine 
shaft  and  extending  through  the  quills,  but  not  touching  them,  to 
the  other  engine  shaft  is  an  auxiliary  shaft  carried  in  two  bearings 
near  its  center.  With  this  auxiliary  shaft,  which  is  independent  of 
either  engine  or  generator  shaft,  either  one  or  both  the  generators 
between  the  engines  can  be  connected  to  either  engine  when  in  mo- 
tion or  standing  still.  This  interior  shaft  does  not  revolve  under 
normal  conditions,  but  lies  idle  to  be  taken  up  in  an  emergency, 
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anil  iiiidiT  iionnal  condidons  ymi  ilrivc  diri'ctly  connc'Ctc-<l. 
V'nii  can  add  niacliiiR'S,  K'''"'ralMrs  and  engines,  in  line,  if  you 
choose,  and  wlien  you  get  anullur  engine  yon  have  four  gener- 
ators available  from  each  large  or  interior  engine.  IJy  making  the 
end  engine  extra  strong,  so  that  it  will  carry  loo  per  cent  overload, 
which  can  very  easily  be  done  with  slight  increased  cost,  in  case 
the  large  engine  lets  down  you  can  run  two  generators  at  full  capac- 
ity from  the  small  engine  until  the  large  engine  is  again  ready  for 
work.  This  reipiires  nnich  less  investment  in  i)lant  than  woiild  olli 
erwise  be  necessary  to  meet  this  enu-rgeney  with  iinh-pcndcnl  units 
of  power. 


STANDARDS 


FOR    DIRECT   CONNECTED  GEN- 
ERATING SETS. 


A  p.'ipiT  lead  tieforr  llu"  Ailiericail  Socit^ty  of  MoclKiilifat   ICinjiiif 
t)y  J.  II.  Slaiiwodd,  Ciiiciiliiati. 


An  inipnrlant  factor  in  America's  industrial  progress  has  been 
the  extended  ai)plication  of  standards.  There  are  staiulard  dimen- 
sions for  materials;  standard  sizes,  parts,  and  capacities  of  m,i- 
chines;  standard  gages  for  close  measurements;  slanilard  systems 
of  inspection  and  testing,  etc. 

These  difTerent  forms  or  methods  of  standardization  have  usu- 
ally originated  or  developed  in  commercial  and  manufacturing 
activities,  independent  of  any  governmental  instigation  or  control. 
They  arc  universally  recognized  and  employed  wherever  industry 
and  coniiucrcc  exist  throughout  our  land. 

This  principle,  as  carried  out  in  our  individual  shops  and  factories, 
has  de\'clo|H(l  ibe  well-known  "interchangeable  system"  of  con- 
struction, which,  by  forcing  attention  and  care  upon  little  things, 
has  further  specialized  operations,  and  has  stimulated  the  develop- 
ment of  special  machines  to  perform  these  operations,  to  the  end 
that  the  cost  of  production  has  been  greatly  reduced. 

Such  standardization  inside  and  outside  of  the  shops  also  aids 
rapidity  of  production,  inasmuch  as  standard  material  can  be  kept 
in  stock  to  form  standard  parts  or  to  complete  standard  machines, 
apparatus,  or  goods,  all  before  these  are  even  ordered. 

These  results— cheap  production  and  prompt  delivery — in  con- 
nection with  a  high  grade  of  product  (to  which  these  methods 
contribute)  are  most  powerful  factors  for  securing  and  maintaining 
foreign  trade.  Such  influences  are  particularly  active  in  .Xnierica 
today. 

In  the  steam-engine  industry  these  methods  have  been  largely 
in  use;  but  within  the  past  few  years  they  have  been  rendered 
partially  inapplicable  by  a  radical  change  in  the  environment,  due 
to  the  introduction  of  electricity  and  the  employment  of  high 
steam  pressure. 

Whenever  new  types  are  undergoing  development,  before  that 
wecding-out  process  known  as  "survival  of  the  fittest"  determines 
what  the  new  type  is  to  be,  then  standards  have  to  wait  until  the 
process  is  complete.  As  regards  the  steam  engine,  it  seems  as  if 
in  one  direction  this  determination  of  a  type  was  well  nigh  com- 
pleted, and  that  the  time  for  soine  standardization  had  arrived; 
and,  the  sooner  that  this  is  done,  a  source  of  great  expense  will  be 
avoide<l,  and  opportunity  for  further  development  and  progress  ex- 
tended. 

By  the  introduction  of  an  electrical  generator  attached  to  and 
directly  driven  by  the  main  shaft  of  a  steam  engine  a  new  machine 
has  been  evolved.  But  the  iiUroduction  of  this  system  has  brought 
a  world  of  complication  and  expense  to  both  the  engine  and 
generator  manufacturers,  w-hile.  to  some,  serious  financial  loss  has 
been  the  result. 

The  principal  cause  of  these  difficulties  has  been  the  lack  of 
standard  sizes,  speeds,  and  important  dimensions  of  electrical  gen- 
erators, so  that  the  adaptation  of  the  steam  engine  in  each  case 
has  been  made  a  special  problem,  frequently  requiring  special  dc' 
sign  and  construction. 

To  complicate  the  matter,  the  determination  of  the  sizes  and 
speeds  of  such  generators  is  usually  in  the  hands  of  a  third  party, 
who  is  not  in  touch  with  either  the  engine  or  generator  builder. 
He  may  Ik-  a  consulting  electrical  or  mechanical  engineer,  an  archi- 
tect, a  salesman,  an  agent,  or  some  person  presumably  skilled  in 
deciding  upon  the  necessary  machinery  to  satisfy  certain  conditions. 

If  fortunately   there   had   existed  a   list   of  capacities   and   speeds 


for  electrical  generators  that  was  recommended  by  proper  authori- 
ties, this  list  would  gradually  be  used  by  such  persons  in  securing 
and  specifying  the  machine  to  be  em|»loyed.  As  it  now  Is,  any  odd 
size  and  speed  may  be  selected  by  them;  as,  for  instance,  to  my 
knowledge,  a  4S-kw.  generator  to  be  operated  at  210  revolutions 
was  once  specified,  almost  at  random. 

If  for  such  a  generating  "set"  bids  are  taken,  then  the  engine  and 
dynamo  contractors  who  are  unlucky  enough  to  secure  the  order 
must  design  a  special  outfit.  I'erliaps  this  is  the  first  lime  that  A's 
engine  has  ever  been  sold  to  drive  one  of  U's  generators,  and  a  new 
size  of  engine  m.ay  have  to  be  built,  or  vice  versa;  at  any  rate  a 
correspondence  ensues  with  an  interchange  of  drawings  for  a  new 
pattern  i>l  sub-base  which  has  to  be  made.  It  may  happen  that  the 
engine  shaft  has  to  be  enlarged  to  fit  the  armature,  or  the  latter 
has  to  be  changed  to  fit  the  shaft.  I-ater  the  shaft  has  to  be  shipped 
to  the  dynamo  shop  to  be  pressed  into  the  armature,  or  the  arma- 
ture sent  SCO  or  1,000  miles  to  be  fitted  to  the  shaft.  In  all  this 
it  is  fortunate  if  mistakes  cjr  misfits  do  not  occur. 

When  the  combined  plant  is  ready  for  erection  the  engine 
erector  has  to  co-operate  with  the  electrical  erector;  usually  one 
waits  for  the  other  a  few  days,  under  expense,  doing  nothing. 
Then  begins  the  adjustment  of  the  engine's  speed  to  suit  the 
generator's  speed,  which  may  be  slightly  fast  or  slow  as  the  case 
may  be;    the  governor,  too,  may  be  out  in  a  similar  way. 

All  told,  these  operations  form  a  complicated  and  cumbersome 
system,  which  would  be  greatly  ameliorated  if  there  existed  recog- 
nized and  approved  standards  for  a  very  few  and  simple  conditions. 

What  are  the  features  that  need  standardization?  First,  for  the 
use  of  the  outside  engineer  there  is  a  need  for  a  standard  scries 
of  capacities  and  speeds;  and,  second,  those  parts  of  the  engine  and 
generator  which  have  to  be  connected  or  fastened  together  should 
be  standardized  for  each  difTerent  size  tf>  f.icilitate  the  assembling 
of  the  combined  machine  or  "set." 

1.  (a)  Relative  to  a  standard  series  of  capacities  and  speeds,  the 
difTerent  capacities  or  sizes  should  be  selected  to  satisfy  the  usual 
demands  of  the  market.  The  number  of  difTerent  sizes  should 
not  be  too  large,  in  order  that  the  cost  of  production  may  not  be 
enhanced  by  too  great  a  variety  of  both  generators  and  engines. 

In  this  connection,  there  might  be  a  standard  method  of  deter- 
mining the  capacity  of  a  generator,  which  would  designate,  with 
a  given  load  or  percentage  of  overload,  a  given  time  limit  within 
which  a  permissible  increase  of  temperature  of  the  field-coils,  arma- 
ture, and  commutator  can  occur. 

(b)  Relative  to  speeds,  there  should  be  at  least  three  classes  of 
speeds  for  each  size  or  capacity  of  generator,  corresponding,  in  the 
main,  to  the  three  classes  of  engines  now  on  the  market.  These 
are  known  respectively  as  slow,  medium,  and  high  speed  engines. 
By  arranging  the  generator  speed  in  this  manner  most  01  the  con- 
ditions arising  in  practice  could  be  met.  There  would  be  slow 
speed  for  factory,  manufacturing,  or  street-railway  ser\ice,  which 
would  be  expensive,  but  durable  and  easily  tended.  .\  medium 
speed  could  be  used  for  lighting-plants  or  conditions  where  lower 
first  cost  and  a  more  limited  space  exist,  but  which  will  require 
closer  attention  and  will  probably  be  less  durable.  Lastly,  the 
high-speed  "set"  would  be  required  for  limited  space,  low  first 
cost,  but  it  will  require  close  attention  and  will  probably  be  subject 
to  heavier  repairs. 

Perhaps  a  series  of  generators  could  be  arranged  so  that  by  a 
modification  in  windings  only,  a  given  size  for  a  standard  slow 
speed  could  be  used  for  larger  standard  sizes,  at  standard  medium 
and  high  speeds. 

2.  As  to  the  standardization  of  the  dimensions  of  those  parts 
of  the  engine  and  dynamo  which  are  connected  together  there  are: 
(a)  The  shaft  diameter  and  armature  bore,  which  should  both  be 
expressed  in  thousandths  of  an  inch:  (b)  the  length  of  shaft  out- 
side of  the  engine,  and  the  location  thereon  of  the  outboard  bear- 
ing, should  be  given  in  inches  and  feet:  (c)  the  distance  from  cen- 
ter of  armature  to  sub-base,  in  inches:  and  (d)  the  length  and  width 
of  generator  base,  and  the  size  and  location  thereon  of  the  bolts 
which  attach  it  to  the  sub-base,  are  probably  all  that  are  required. 

Such  a  system  would  materially  reduce  the  complication  of 
construction  and  erection.  .\  fewer  number  of  engines  with  their 
sub-bases  and  generators  would  be  required.  These,  in  the  market- 
able sizes,  could  be  carried   in  stock   ready   for  anv  combination 
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thereby  permitting  manufacturers  to  avail  themselves  of  multiple 
production,  so  great  a  factor  in  reducing  costs,  improving  quality, 
and  facilitating  delivery. 

An  American  system  of  standards  well  introduced  abroad  and 
at  home  might  give  to  us  a  large  share  of  the  electrical  and  engine 
business  of  the  world. 

In  this  connection,  it  seems  to  me  that  our  society  and  the 
American  Institute  of  Electrical  Engineers  are  the  proper  authori- 
ties to  undertake  such  an  investigation  as  will,  by  their  recom- 
mendation, bring  about  such  a  result. 

To  initiate  a  movement  for  this  purpose,  I  do  move  that  the 
Council  be  requested  to  communicate  with  the  American  Institute 
of  Electrical  Engineers  to  ascertain  if  that  Institute  will  agree  to 
appoint  a  committee  to  co-operate  with  a  similar  committee  to  be 
appointed  by  the  American  Society  of  Mechanical  Engineers,  to 
determine  upon  and  recommend  a  standard  series  of  capacities, 
speeds,  and  necessary  dimensions  for  electrical  generators  for  direct 
connection  to  steam  engines. 

And,  furthermore,  if  a  favorable  response  be  received,  then  the 
president  be  requested,  with  the  concurrence  of  the  Council,  to 
appoint  a  committee  of  the  proper  size  to  co-operate  with  the  com- 
mittee to  be  appointed  by  the  American  Institute  of  Electrical 
Engineers  for  the  purpose  herewith  set  forth. 


ROOM  FOR  IMPROVEMENT. 


When  the  successful  man  meets  an  abnormal  condition  of  affairs 
he  treats  it  in  an  abnormal  way,  and  this  we  presume,  is  what  Mr. 
E.  T.  Birdsall  did  with  the  abnormal  power  plant  which  he  de- 
scribed in  the  course  of  discussing  Mr.  Lloyd's  paper  on  "Storage 
Batteries"  before  the  American  Institute  of  Electrical  Engineers. 

Mr.  Birdsall  thus  describes  his  experience: 

"In  these  days  when  we  are  struggling  to  get  the  last  cent  out  of 
everything  and  the  last  watt  out  of  every  pound  of  coal,  it  is  quite 
discouraging  to  run  across  a  peculiar  plant,  and  I  did  it  about  a 
month  ago.  I  was  called  upon  to  make  a  test  of  a  plant  to  see  if  it 
could  not  be  improved,  as  they  thought  that  there  was  room  for  im- 
provement. The  plant  was  in  a  town  of,  I  think,  about  110,000 
people.  It  consisted  of  two  sheds;  one  contained  the  boilers  and  the 
other  the  engines  and  the  dynamos.  It  was  alongside  of  the  rail- 
road, so  that  they  dumped  the  coal  right  from  the  cars  into  the 
boiler  room.  They  had,  I  think,  three  or  four  horizontal  tubular 
boilers  and  one  Heine.  Nothing  of  the  boilers  was  covered,  except 
by  the  brickwork  at  the  side.  The  steam  pipe  was  also  bare.  They 
had  one  cross-compound  high-speed  engine,  non-condensing;  two 
smaller  high-speed  engines,  two  Westinghouse  standard  engines, 
all  belted  to  dynamos  of  various  vintages.  Everything  that  was  a 
back-number  and  everything  that  was  queer  they  had  there.  They 
had  a  wooden  switchboard  with  the  finest  collection  on  it  that  I 
ever  saw.  They  had  one  of  everything.  They  evidently  had  called 
for  samples  and  put  them  up.  The  man  who  owned  two-thirds  of 
the  station,  after  taking  me  around  it,  said:  'What  do  you  think  of 
it?'  Well,  I  did  not  dare  tell  him;  I  would  have  lost  my  job,  as  they 
say,  right  then  and  there  if  I  had.  I  made  notes  of  the  machinery 
and  then  went  back  to  the  office.  He  said,  'I  don't  think  that  it  is 
earning  as  much  money  as  it  should.'  Well,  that  was  my  opinion, 
too;  that  is  what  I  thought  then.  We  went  back  to  the  office  and 
went  over  the  earnings.  In  the  station  everything  was  dirly.  The 
boiler  roorii  was  not  fit  to  pile  coal  in.  It  was  simply  the  worst  I 
ever  saw;  and  we  went  back  and  went  over  the  books.  The  man 
that  I  was  with  was  president  and  owned  two-thirds  of  it.  Another 
man  was  secretary  and  treasurer  and  owned  the  other  third,  except 
one  or  two  shares,  which  somebody's  wife  owned,  in  order  to  make 
up  the  board  of  directors.  That  was  the  only  station  in  the  town. 
Upon  going  over  the  books  we  found  that  they  had  a  capital  of 
$25,000.  They  had  machinery  that  must  have  cost  them  $40,000  at 
the  time  when  they  bought  it,  when  the  question  was,  'How  much 
has  the  man  got?'  not  'What  is  the  machinery  worth?"  They  had 
capital  stock  of  $25,000  and  no  bonds.  They  also  had  a  surplus  of 
$25,000  in  the  treasury.  I  saw  that  with  great  gratification.  Then 
I  saw  that  they  had  paid  no  dividends  whatever  since  the  plant 
started;  but  they  had  paid  the  president  an  average  salary  of  $20,000 
a  year,  and  the  secretary  and  treasurer  an  average  salary  of  $10,000 


a  year.     He  said,  'Where  do  you  see  any  chance  for  improvement?' 
I  confess  I  did  not  see  as  much  as  I  did  when  in  the  station." 

We  are  sorry  Mr.  Birdsall  did  not  stale  what  advice  he  gave  in  the 
premises. 


A  NEW  TYPE  OF  ELECTRIC  VENTILATING 
FAN. 


Although  the  propeller  or  wing  type  of  ventilating  fan  has  been 
equipped  with  various  types  of  electric  motors,  the  design  of  these 
motors  has  hardly  received  the  attention  demanded  by  the  import- 
ance of  the  work  performed  by  such  machines.  The  B.  F.  Sturtevant 
Co.,  of  Boston,  Mass.,  has  of  late  been  giving  the  entire  subject  very 
thorough  investigation,  and  is  now  presenting  a  new  type  of  fan 
wh;el  and  of  direct  connected  motor. 

The  wheel  has  been  designed  to  secure  the  highest  efficiency,  and 
consists  of  blades  secured  to  a  light  but  stiff  hub  and  held  in  their 
relative  positions  by  a  hoop  at  the  periphery.  The  delivery  edge  of 
the  fan  wheel  is  helical,  so  that  the  air  is  picked  up  at  the  inlet 
edge  at  low  velocity,  and  gradually  accelerated  to  its  maximum 
velocity  with  the  least  amount  of  slip. 

The  bi-polar  type  of  enclosed  motor  illustrated  in  the  accom- 
panying engraving  is  manufactured  both  as  a  motor  directly  con- 
nected to  a  propeller  fan  and  as  an  independent  machine.  For  the 
former  purpose  it  is  used  on  all  sizes  of  fans  up  to  and  including 
the  48-in.  For  larger  sizes  up  to  120  in.  four  and  eight-pole  types 
are  employed. 


FIELD.S  AND  ARMATURE. 

The  motor  is  entirely  enclosed,  and  thereby  protected  from  dust, 
a  most  important  element  in  a  machine  used  under  these  conditions. 
In  order  to  avoid  the  excessive  temperature  which  is  incident  to  the 
operation  of  most  enclosed  motors,  this  type  has  been  very  care- 
fully designed,  so  that  a  low  temperature  rise  can  be  maintained 
without  increasing  the  size  and  weight  above  that  of  the  ordinary 
open  type. 

This  machine  is  capable  of  continuous  operation  for  ten  hours, 
with  a  maximum  temperature  rise  not  exceeding  30°  F.  A  practical 
efficiency  of  over  80  per  cent  is  obtained  even  with  the  small-sized 
motors,  and  an  excess  load  of  75  per  cent  above  the  rated  capacity 
may  be  carried  without  sparking  and  without  change  of  brushes. 
The  brushes  are  of  hard  carbon,  in  holders  of  a  modified  reaction 
type,  which  allows  of  easy  adjustment  when  it  becomes  necessary 
to  reverse  the  direction  of  rotation  of  the  motor.  The  bearings  are 
self-oiling  and  self-aligning,  and  fitted  with  phosphor-bronze 
sleeves,-  which  are  removable  from  the  outer  ends  of  the  boxes. 


Officers  of  the  American  Air  Power  Co.,  of  New  York  City,  state 
that  the  recent  experiments  in  running  surface  cars  by  air  power 
have  been  entirely  satisfactory,  and  that  they  will  at  once  equip 
cars  of  the  Metropolitan  Street  Railway  Co.  in  28th  and  29th  streets. 


A  decision  of  the  Supreme  Court  of  Massachusetts  restrains  the 
Commonwealth  Avenue  Street  Railway  Co.  from  erecting  a  car 
house  on  some  of  the  company's  ground  in  Auburn  St.,  Newton, 
holding  that  there  exists  a  restriction  that  no  building  other  than 
a  dwelling  house  shall  be  built  there.  This  is  a  reversal  of  a  Su- 
perior Court  decision. 


May  is,  1899.] 
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JURY    y\ND    NOT    WITNESS    MUST    UliTliKMINE    ADE- 
QUACY OF  BLOCK  SIGNALS. 


Bergen    County  Traotion    Co.  v.  Bliss    (N.  J.),  41  Atl.   Rep.  837. 

Nov.  23,  1898. 

The  opinion  of  a  witness,  that  the  kind  of  block  signals  used  on  a 
trolley  road  are  not  such  as  to  insure  reasonable  safety  to  the  em- 
ployes operating  the  cars  of  that  road,  the  Court  of  Errors  and  Ap- 
peals of  New  Jersey  holds,  is  incompetent  and  irrelevant;  tliat  con- 
clusion being  a  question  for  the  jury  alone  to  determine  from  all 
the  evidence  in  the  case. 


NOT  MINGLED  WITH  CARS. 


General  Electric  Co.  v.  Transit  Equipment  Co.  (N.  J.),  42  Atl.  Rep. 

loi.     Dec.  19,  1898. 

Motors,  controllers  and  poles,  sold  to  an  equipment  company, 
with  the  reservation  that  title  thereto  shall  not  pass  until  they  are 
paid  for.  the  Court  of  Chancery  of  New  Jersey  holds,  are  not  so 
mingled  with  the  cars  to  which  they  are  attached  that  they  cannot 
be  separated  therefrom  and  removed  and  title  thus  be  reserved  to 
them  by  the  seller,  as  against  judgment  creditors  of  the  street  rail- 
way company  owning  the  cars. 


THROWING    PASSENGER  TO  THE  GROUND    BY  SUD- 
DEN STOPPING  OR  STARTING. 


Bourque  v.  New  Orleans  City  &  Lake  Railroad  Co.  (La.),  24  So. 

Rep.  622.      Dec.  5,  1898. 

If  a  passenger  in  alighting  from  an  electric  car  at  point  of  des- 
tination, is  thrown  to  the  ground  by  the  suddenness  with  which 
same  is  either  stopped  or  started,  and  this  result  is  caused  or  con- 
tributed to  by  those  in  charge  of  same,  the  Supreme  Court  of 
Louisiana  holds,  a  case  of  negligence  of  the  railroad  company  is 
made  out,  for  which  it  must  respond  in  damages. 


ELEMENTS  IN  VALUING  FRANCHISE  FOR  TAXATION. 


St.  Charles  Street  Railroad  Co.  v.  Board  of  Assessors  (La.),  25  So. 

Rep.  90.    June  28,  i8g8.    Rehearing,  Feb.  20,  1899. 

The  Louisiana  law  requiring  franchises  to  operate  street  railways 
to  be  taxed  according  to  their  value,  makes  the  earning  capacity  of 
the  corporation  a  basis  for  ascertaining  the  value  at  which  the  fran- 
chise shall  be  assessed,  but,  the  Supreme  Court  of  Louisiana  holds, 
it  does  not  exclude  reference  to  other  elements  that  bear  directly  on 
the  question  of  that  value. 


ABUTTER    CANNOT    ENJOIN    BOULEVARD    COMPANY 
FROM  LAYING  TRACKS. 


Rodman   v.   Monongahela   Boulevard   Co.    (Pa.),  42  .Atl.   Rev.    133. 

Jan.  3,  iSqg. 

Abutting  owners,  the  Supreme  Court  of  Pennsylvania  holds,  can- 
not enjoin  a  boulevard  company  from  putting  down  a  double  track 
street  railway,  laid  with  ordinary  Hat  rails,  in  a  boulevard  which  it 
is  constructing  under  the  Pennsylvania  boulevard  act  of  1895,  so 
long  as  the  company  disclaims  any  intention  of  permitting  such 
track  to  be  used  for  street  railway  purposes  until  permission  so  to 
do  is  granted  by  the  complainants,  though  it  expects  the  rails  some 
time  to  be  used  by  a  railroad  company,  and  its  officers  are  the  same 
as  those  of  a  traction  company  joined  as  a  defendant. 


TERM    "RAILROADS"    DOES    NOT    INCLUDE    STREET 
RAILROADS  IN  OHIO. 


Massillon  Bridge  Co.  v.  Cambria  Iron  Co.  (O.).  52  N.  E.  Rep.  192. 

Nov.  29,  1898. 

The  Supreme  Court  of  Ohio  says  that  the  statutes  of  that  state 
relating  to  railroads  are  separate  and  distinct  from  those  relating  to 


street  railroads,  and  holds  that  the  word  "railroad,"  in  section 
3208  of  the  Revised  Statutes,  giving  a  prior  lien  to  laborers 
and  furnishers  of  materials  over  mortgages,  and  in  section  I  of 
the  act  of  March  20,  1889,  does  not  include  street  railroads. 


MOTORMAN  MUST  LOOK  ON  SIDES  OF  TRACK. 


City  Railway  Co.  v.  Thompson  (Tex.;,  47  S.  W.  Rep.  1038.     Dec. 

3,  1898. 

It  is  the  duty  of  a  motorman  in  charge  of  a  car  to  look,  not  only 
ahead  on  his  track,  to  see  that  his  way  is  clear,  but,  the. Court  of 
Civil  Appeals  of  Texas  holds,  to  look  on  each  side  of  his  track,  to 
sec  that  no  one  is  about  to  get  on  it,  and  that  no  conditions  or  cir- 
cumstances present  themselves  which  will  evidently  compel  per- 
sons then  in  his  view,  passing  along  the  street,  to  go  upon  the 
track  in  front  of  his  car,  as  by  an  ice  wagon  obstructing  the  passage 
on  the  side  of  the  street. 


ELECTRIC  STREET  RAILWAYS  NOT  ADDITIONAL  SER- 
VITUDES UPON  STREETS. 


Birmingham  Traction  Co.  v.  Birmingham  Railway  &  Electric  Co. 

(Ala.;,  24  So.  Rep.  502.    Oct.  29,  1898. 

Electric  street  railways,  such  as  have  now  become  so  well  known, 
the  Supreme  Court  of  Alabama  falls  in  line  with  what  it  terms  a  most 
overwhelming  volume  of  well-considered  adjudged  case  and  holds, 
do  not  impose  any  new  or  additional  servitude  upon  the  highway,  or 
streets  of  towns  or  cities,  for  which  the  owner  of  the  fee  is  entitled 
to  conpensation,  they  being  built  upon  street  grade,  doing  no  spe- 
cial injury  to  the  fee,  and  to  be  regarded  as  within  the  implied  con- 
templation of  the  dedicators  at  the  time  of  the  dedication  or  grant. 


LANDOWNER    CANNOT    CONTEST    LOCATION    AFTER 
TIME  ALLOWED. 


Stillwater  &  Machanicsville  Street  Railway  Co.  v.  Slade  (N.  Y.), 

55  N.  Y.  Supp.  966.    Jan.  11,  1899. 

Under  the  New  York  Railroad  law  applicable  to  street  surface 
railroads  the  third  appellate  division  of  the  Supreme  Court  of  New 
York  holds  that  a  landowner  cannot  contest  the  location  of  a  street 
surface  railroad,  unless  he  takes  the  prescribed  action  therefor  with- 
in the  fifteen  days  allowed  him  after  the  service  upon  him  of  notice 
of  the  filing  of  the  map  and  profile,  the  due  process  of  law  to  which 
he  is  entitled  in  this  respect  consisting  in  aflor'ding  him  a  reason- 
able opportunity  to  have  his  grievance  redressed,  if  any  he  has, 
which  the  fifteen  days  give  him. 


SUIT  CANNOT  BE  MAINTAINED  'FOR  THE  USE  OF"  AN 
ASSIGNEE. 


West  and  South  Town  Street  Railway  Co.  v.  Joseph  Capek,  for  the 
use  of  Leo  Roedcr  (111),  31  Chicago  Legal  News  285.    April  11, 

1899. 

In  what  is  known  as  "Ackley  Case,"  where  the  Supreme  Court  of 
Illinois  decided  against  the  assignability  of  actions  for  personal 
injuries,  the  suit  was  brought  by  and  in  the  name  of  the  assignee. 
But  here  is  a  case  where  suit  was  brought  in  the  name  of  the  party 
injured  "for  the  use  of"  the  assignee.  Does  the  doctrine  of  the 
Ackley  case  apply?  The  branch  Appellate  Court,  first  district,  of 
Illinois,  holds  that  it  does,  and  that  an  action  for  injuries  cannot 
be  maintained  for  the  use  of,  when  it  could  not  be  in  the  name  of, 
an  assignee  of  the  claim  in  question. 


WANTON   NEGLIGENCE  TO  ATTEMPT  TO   CROSS  BE- 
TWEEN  CARS. 


Meyer  v.  Pittsburg.  Allegheny  &  Manchester  Traction  Co.   (Pa.) 
42  Atl.  Rep.  41.    Jan.  3.  1899. 
The  undisputed  testimony  given  on  behalf  of  the  plaintiff  in  this 
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case  proved  that  the  plaintiff's  husbaiul,  being  at  the  side  of  the 
street,  not  at  a  crossing,  and  seeing  two  cars  approaching  each 
other  from  opposite  directions,  on  the  two  tracks  of  the  road,  ini- 
dertook  to  cross  both  tracks  at  a  point  between  the  cars.  He  was 
not  successful  in  his  attempt,  but  was  struck  and  killed  by  one  of 
the  cars.  .Vfter  making  this  statement,  the  supreme  court  of  Penn- 
sylvania declares  there  is  no  possible  reason  why  the  defendant 
should  be  held  liable  to  pay  damages  for  such  manifest  and  really 
wanton  negligence:  and  that  :i  iinnsuit  was  therefore  properly  di- 
rected. 


CARE  REQUIRED  OF  PERSON  P.\SSING  C.-\R  B.VRN. 


Downs  V.  St.  Paul  Railway  Co.  Oli""-).  77  N.  \V.  Rep.  408.     Dec. 

20,  1898. 

Here  a  boy  si.xtecn  years  old  was  struck  by  a  car  while  he  was 
trotting  or  running  along  the  sidewalk  in  front  of  a  car  barn  and 
power  house;  and  the  Supreme  Court  of  Minnesota  holds  that  a 
verdict  for  the  defendant  was  properly  directed,  on  the  ground  that 
the  boy  was  guilty  of  contributory  negligence.  It  holds  that  he 
was  bound  to  exercise  ordinary  care.  It  may  be  conceded,  it  says. 
that  he  was  not,  as  a  matter  of  law,  bound  to  stop  and  look  through 
the  doorway  before  crossing  the  tracks;  but  it  insists  that  it  was 
negligence  for  him  to  heedlessly  trot  along  in  front  of  the  opening, 
and  only  two  feet  therefrom,  without  doing  anything  to  ascertain 
whether  a  car  was  coming  out — knowing  that  one  might  come  out 
at  anv  moment. 


HANDSOME     PLAINTIFFS     HAVE     SAME     RIGHTS     AS 
OTHERS. 


Omaha  Street  Railway  Co.  v.  Emminger  (Neb.),  77  N.  \V.  Rep.  675. 

Dec.  22,  1898. 

While  it  was  not  insisted  that  ordinarily  there  would  be  error  in 
exhibiting  to  a  jury  a  limb  injured  as  the  one  here  in  question  had 
been,  which  had  been  run  over  between  the  knee  and  the  ankle, 
yet  it  was  contended  that  it  was  improper  in  this  instance,  for  the 
reason  that  the  party  suing,  a  female,  was  young,  handsome,  and 
attractive,  and,  consequently,  that  the  sympathies  of  a  jury  com- 
posed of  men  were  unduly  excited  in  her  behalf.  But  the  Supreme 
Court  of  Nebraska  answers  that  the  motto  on  the  coat  of  arms 
in  that  state  is,  "Equality  before  the  law."  This  young  person,  it 
continues,  suffered  injuries  for  which  she  sought  compensation  in 
damages,  and  she  was  entitled,  in  sustaining  her  claim,  to  resort 
to  the  same  proofs  that  she  might  have  resorted  to  if  she  had  been 
aged,  ugly,  and  repulsive.  However,  the  Supreme  Court  thinks 
$5,000  sufficient  compensation  for  her,  and  demands  that  $5,080 
awarded  over  that  sum  be  remitted. 


CITY  CANNOT  CREATE  CIVIL  LIABILITY  FROM  COM- 
PANY TO  CITIZEN. 


Sanders  v.  Southern  Electric  Railway  Co.   (Mo.),  48  S.  W.  Rep. 

855.     Dec.  23,  1898. 

A  city,  to  which  a  portion  of  the  police  powers  of  the  state  has 
been  delegated,  has  a  right  to  enact  police  regulations,  and  to  punish 
their  violation  by  fine  and  imprisonment;  but  the  Supreme  Court 
of  Missouri,  division  No.  i  holds,  it  cannot,  under  the  guise  of  its 
police  powers,  create  a  liability  from  one  citizen  to  another,  or 
create  a  civil  duty,  enforceable  at  common  law,  for  this  is  the  exer- 
cise of  the  power  of  sovereignty,  belonging  alone  to  the  state.  The 
Legislature  may  delegate  a  part  of  the  police  power  of  the  state  to 
a  municipality,  but  it  cannot  delegate  the  legislative  function  of 
making  laws  that  will  be  binding  upon  citizens,  between  themselves, 
in  civil  proceedings.  And  what  it  here  says  about  creating  a  liabil- 
ity from  a  citizen  it  gives  full  benefit  of  to  a  street  railway  company. 


PRIORITY  OF  RIGHT  OF  ERECTING  TROLLEY  WIRE 
AUTHORIZES  CROSSING  ANOTHER  WIRE. 


Birmingham  Railway  &  Electric  Co.  v.  Birmingham  Traction  Co. 

(Ala.),  25  Southern  Reporter  192.     Feb.  i,  1899. 

A  street  railway  company  in  undertaking  to  erect  its  trolley  wire 
along  its  own  right  of  way,  and  across  the  trolley  wire  of  another 


street  railway  company,  the  Supreme  Court  of  .Mabama  holds,  is 
not  violating  that  clause  of  the  constitution  guarantying  to  the  latter 
comi)any  that  its  property  shall  not  be  taken  until  just  compensation 
be  first  paid,  when  the  former  company  acquired  its  right  to  erect  a 
trolley  wire  along  its  right  of  way  prior  to  the  construction  of  the 
road  by  the  company  the  wire  of  which  it  must  cross.  In  other 
words,  the  court  holds  that  the  mere  postponement  by  the  one  com- 
pany of  the  exercise  of  its  right  to  convert  its  system  of  steam  power 
into  that  of  electric  power,  which  was  known  to  the  other  company, 
would  not  preclude  it  from  exercising  it,  and  invest  in  the  latter 
company  such  a  superior  interest  in  the  use  of  the  street,  which  it 
acquired  subsequent  to  the  acquisition  by  the  first  company  of  the 
right  to  use  electricity,  as  would  entitle  it  to  demand  compensation 
for  such  use. 


SUMMER  RESORTS  DO  NOT  MAKE  ELECTRIC  ROADS 
PUBLIC  NECESSITIES. 


In  re  Auburn  &  Western  Railway  Co.  (N.  Y.),  55  N.  Y.  Supp.  895. 

Jan.  18,  1899. 

A  summer  resort  is.  at  the  best,  says  the  fourth  ajipellale  division 
of  the  Supreme  Court  of  New  York,  too  ephemeral  to  furnish  a  sat- 
isfactory basis  for  declaring  a  railroad  which  will  accommodate  its 
patrons,  by  reason  of  that  fact,  a  public  necessity,  the  patronage 
from  this  source  necessarily  being  limited  to  a  small  portion  of  the 
year.  Moreover,  touching  the  relative  rights  of  projected  and  es- 
tablished roads,  the  court  says  that,  while  it  is  the  undoubted  policy 
of  the  law  to  foster  and  encourage  every  legitimate  enterprise  which 
is  at  all  likely  to  prove  advantageous  to  the  general  public,  it  is,  at 
the  same  time,  the  obvious  duty  of  those  upon  whom  the  responsi- 
bility rests  to  issue  certificates  for  new  roads  to  exercise  a  wise  dis- 
cretion in  these  matters,  to  the  end  that  one  enterprise,  however  al- 
luring it  may  seem,  shall  not  be  aided  and  encouraged  at  the  ex- 
pense of  another,  which  is  perhaps  equally  deserving. 


DOUBTFUL  CHANCES  IN  CROSSING  IN  FRONT  OF  CAR 
NOT  TO  BE  TAKEN. 


Harvey  v.  Nassau  Electric  Railroad  Co.  (N.  Y.),  55  N.  Y.  Supp.  20. 

Dec.  6,  1898. 

A  person  is  not  at  liberty,  the  second  appellate  division  of  the 
Supreme  Court  of  New  York  holds,  to  take  even  doubtful  chances 
of  the  consequences  of  crossing  the  street  in  the  face  of  danger,  or 
of  reliance  upon  a  successful  attempt  of  the  motorman  to  stop  the 
car.  If  he  sees  an  approaching  car,  and  does  not  take  proper  steps, 
in  other  words,  use  reasonable  care  to  avoid  it,  he  is  chargeable  with 
negligence.  Moreover,  the  court  holds,  it  is  not  a  rule  of  law  that  a 
street  car  must  be  operated  beyond  the  possibility  of  injury  to  pedes- 
trians or  vehicles.  The  obligation  is  to  exercise  reasonable  care  in 
operation,  to  be  watchful  and  vigilant  when  approaching  street 
crossings,  and  have  the  car  well  under  control.  Beyond  this  the  ob- 
ligation does  not  extend. 


DERAILMENT  ()F   CAR   IMPLIES   NEGLIGENCE. 


Bergen  County  Traction  Co.  v.  Demarest  (N.  J.),  42  .'\tl.  Rep.  729. 

Mar.  8.  1899. 

In  a  suit  brought  against  a  street  railway  company  by  a  passenger 
for  injuries  caused  by  the  derailment  of  the  car,  the  Court  of  Errors 
and  Appeals  of  New  Jersey  holds  that  proof  of  the  happening  of  the 
accident  is  sufficient  to  charge  the  company  with  negligence,  and  to 
place  upon  it  the  burden  of  showing  that  the  injuries  were  not  re- 
ceived through  any  fault  on  its  part.  It  is  a  matter  of  common 
knowledge,  says  the  court,  that  the  roadbed  of  a  street  railway  is  so 
built,  and  the  cars  so  constructed,  that,  when  there  is  no  defect  in 
either,  and  the  cars  are  run  with  due  care,  the  latter  will  remain 
upon  the  track;  and,  consequently,  proof  of  the  derailment  of  a  car, 
in  the  absence  of  evidence  to  the  contrary,  justifies  the  conclusion 
that  it  resulted  either  from  improper  construction,  failure  to  keep  in 
proper  repair,  or  negligence  in  operation,  though,  ordinarily,  proof 
of  the  occurrence  of  an  accident  will  not,  of  itself,  support  a  con- 
clusion of  the  defendant's  carelessness. 


May  15,   1899.] 
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RKWIT    T(J    (Jl'ICRATlC    CARS    Ol'     I.IIA.SICU    LINE    ON 
JOINTLY  USED  TRACKS. 


Conoy  Island  &  (Iravcsuiul  Railway  Co.  v.  Coney  Island  Ik  I'.nmk- 
lyn  Railroad  Co.  (N.  Y.),  56  N.  Y.  Siipp.  508.  Mar.  7,  iH./> 
Under  an  agreement  between  two  .street  railway  companies, 
whereby  the  parties  obtained  an  etiual  riulit  to  nse  a  certain  piece 
of  track  for  all  of  the  purposes  for  which  they  minht  find  occa- 
sion, either  in  their  business  which  then  existed,  or  in  their  sub 
sequent  development  and  extension,  there  being  no  limitation, 
except  that  one  may  not  be  permitted  to  impair  the  right  existing  in 
the  other,  the  .second  appellate  division  of  the  Supreme  Court  of 
New  York  holds  that  the  operation  of  the  cars  of  a  leased  line 
thereover  will  not  be  enjoined,  it  making  a  distinction,  between 
such  a  case  and  one  presenting  the  ordinary  case  of  a  trackage 
agreement,  by  which  one  street  railway  company  obtains  the  right 
to  the  use  of  the  tracks  of  another  at  an  agreed  compensation, 
wherein  it  has  been  held  that  the  agreement  does  not  operate  to 
aulborize  the  lessee  to  make  use  of  the  track  for  the  operation  of 
cars  of  other  lines  wliieh  it  had  subseiiuenlly  leased. 


MANAGER  CANNOT  GIVE  OPINION  Of 
OF  MOTORMAN. 


COMPETENCY 


Langston  v.  Southern  Electric  Railroad  Co.  (Mo.),  48  S.  \V.  Rep. 

835.     Dec.  8,   1898. 

To  permit  the  defendant's  manager,  over  the  plaintifT's  objec- 
tion, to  give  to  the  jury  his  opinion  that  the  motorman  in  charge 
of  the  car  when  the  plaintiflf  was  hurt  was  in  every  way  com- 
petent, and  one  of  the  best  on  the  road,  the  Supreme  Court  of 
Missouri,  division  No.  i,  holds  was  reversible  error,  the  purpose  of 
this  evidence  being  to  rebut  the  charge  of  negligence  made  in 
the  pleadings,  and  which  the  plaintifif's  testimony  tended  to  sup- 
port, and  to  show  that  it  was  improbable  that  the  car  was  sud- 
denly jerked  forward  by  any  improper  action  of  said  motorman. 
If  this  competency  was  to  be  passed  upon  by  the  jury,  the  court 
says,  they  should  have  been  furnished  with  facts  upon  that  sub- 
ject, and  not  the  mere  opinion  of  the  witness.  The  experience  of 
the  motorman,  his  opportunity  for  familiarizing  himself  with  the 
work,  and  learning  the  method  of  performing  the  same,  and  the 
length  of  time  that  he  had  been  engaged  in  that  position,  it  adds, 
would  have  been  proper  for  that  purpose. 


RULE   OF   LOOK   AND    LISTEN    INFLEXIBLE. 


Cawley  v.  La  Crosse  City  Railway  Co.  (Wis.),  77  N.  \V.  Rep.  179. 

Nov.  I,  1898. 

The  supreme  court  of  Wisconsin  holds  that  the  rule  is  in- 
flexible and  the  duty  is  absolute  to  look  and  listen  before  going 
upon  either  a  steam  railroad  track  or  an  electric  street  railway 
track,  and  to  see  and  hear  an  approaching  car  if  within  plain  view 
and  hearing,  to  a  person  exercising  his  senses  of  hearing  and  see- 
ing with  ordinary  prudence,  to  detect  it,  having  regard  for  the 
dangers  reasonably  to  be  apprehended,  and  that  failure  to  per- 
form that  duty,  or,  after  performing  it,  to  keep  out  of  the  region 
of  danger,  is  negligence  per  se  (in  itself) ;  that  it  is  not  a  mere 
lule  of  evidence  which  a  jury  may  be  permitted  to  consider,  and 
say  there  was  or  was  not  negligence  in  a  given  case,  according  to 
their  notions,  but  that  it  is  a  rule  of  law  to  be  applied  by  the  court 
when  the  facts  are  undisputed,  and  by  the  jury  under  the  direction 
of  the  court,  when  the  facts  are  disputed.  The  court  further  sug- 
gests that  this  rule  is  just  as  applicable  to  the  crossing  of  a  street 
railway  track  operated  by  a  cable. 


WHAT 


MOTORMAN    MAY    EXPECT   WHERE   TEAM 
DRIVEN   TOWARDS  TRACK. 


!S 


Sanders  v.  Southern  Electric  Railway  Co.  (Mo.).  48  S.  W.  Rep.  855 

Dec.  23,  1898. 

A  correct  proposition  of  law,  the  Supreme  Court  of  Missouri 
holds,  is  announced  by  an  instruction,  which  the  judge  was  asked 
to  give  the  jury,  in  this  case,  that.  if.  from  the  evidence,  they  be- 
lieved that  the  defendant's  servants  operating  its  cars  saw  the 
plaintiff   driving   towards   the  defendant's   track,   they   had   a   right 


to  presume  that  he  would  not  attempt  to  cross  immediately  in 
front  of  the  train;  and  that  if  the  jury  further  believed  from  the 
evidence  that  the  plaintifT,  on  approaching  the  track,  saw  the  car 
coming,  and  halted  his  wagon,  and  that  the  defendant's  motonccr 
saw  this,  then  the  motoneer  had  the  right  to  presume  that  the 
pbintifT  intended  to  remain  halted  until  the  cars  h.'id  passed  him; 
and  that  if  the  jury  further  believed  from  the  evidence  that 
the  plaintiff  started  up  again,  and  drove  onto  the  track,  and  that 
the  motoneer  stopped  the  car  within  the  shortest  time  and  space 
practicable  after  the  plaintiff  starteil  up  again,  then  their  verdict 
should  be  for  the  defendant  company. 


VVlll.N    PERSON  ATTE.MPTING  TO   HOARD  CAR   IS  IN- 
JURED. 


Bachrach  v.  Nassau  Electric  Railroad  Co,  (N.  Y.),  54  N.  Y.  Supp. 

9.s8.     Dec.  13,  1898. 

Before  the  servants  of  a  street  railway  company  can  be  charged 
with  negligence,  the  second  appellate  division  of  the  Supreme  Court 
of  New  York  holds,  they  should  have  been  either  fairly  apprised 
that  the  person  injured  in  attempting  to  board  the  car  desired 
to  board  it,  or  that  the  situation  was  such  that  passengers  might  be 
naturally  expected  to  get  upon  the  car  at  the  time.  In  this  case, 
the  court  reverses  a  judgment  given  the  plaintiff,  for  injuries 
sustained  while  attempting  to  board  a  car,  because  he  failed  to 
show  either  that  the  motorman  recognized  or  should  have  recog- 
nized the  signal  made  to  him,  or  that  the  situation  and  move- 
ment of  the  car  were  such  that  the  motorman  should,  in  the 
exercise  of  ordinary  care,  have  appreciated  the  fact  that  persons 
might  be  seeking  to  board  the  car  as  passengers,  the  reason  for  the 
slackening  of  the  speed  of  the  car  at  the  time  being  entirely  ac- 
counted for  by  another  cause  than  anticipation  of  passengers,  and 
might  have  been  on  account  of  the  crossing  of  another  railroad. 


TAXPAYER  CANNOT  ATTACK  CONTRACT  FOR  BUILD- 
ING STREET  RAILWAY. 


State  (Randolph  and  others.  Prosecutors)  v.  Board  of  Chosen 
Freeholders  of  Union  County  (N.  J.).  41  Atl.  Rep.  960.  Dec.  6, 
1898. 

The  fact  that  a  street  railroad  company,  with  which  a  board  of 
chosen  freeholders  has  made  a  contract,  under  the  New  Jersey 
act  of  June  13.  1898.  entitled  "An  act  to  authorize  boards  of  chosen 
freeholders  to  widen,  straighten,  grade  and  otherwise  improve 
highways  under  their  control,  and  to  provide  for  the  construction 
of  street  railroads  therein."  to  construct  a  street  railroad  upon  a 
public  highway  under  its  control,  has  no  franchise,  apart  from 
such  contract,  to  construct  or  operate  a  street  railroad  upon  such 
highway,  the  Supreme  Court  of  New  Jersey  holds,  does  not  give  a 
taxpayer  owning  land  upon  the  highway  a  standing  to  attack  the 
contract.  It  also  holds  that  the  direction  contained  in  said  act 
that  commissioners  appointed  on  condemnation  of  lands  taken  for 
the  purpose  of  widening,  straightening,  or  changing  the  location 
of  a  highway  in  making  their  estimate  and  assessment  of  dam- 
ages, "shall  take  into  account  the  benefits  conferred  by  the  im- 
provement on  the  remainder  of  any  lot  or  tract  of  land  partly 
taken,"    is    not   unconstitutional. 


INJUNCTION   REFUSED  AFTER   ROAD   IS   BUILT  AND 
IN  OPERATION. 


Becker  v.  Lebanon  &  Myerstown  Railway  Co.  (Pa.).  41  .^tl.  Rep. 

6t3.     Nov.  14,  1898. 

.^fter  the  work  of  location  and  construction  of  this  railway  was 
commenced,  but  before  the  workmen  had  arrived  at  the  com- 
plainant's land,  the  latter  filed  a  bill,  in  equity,  to  enjoin  the  rail- 
way company  from  constructing  and  operating  the  road  in  front 
of  his  premises.  No  application,  however,  was  made  for  a  pre- 
liminary injunction:  and  the  road  was  in  full  operation  before  the 
company  filed  its  answer,  while  it  was  nearly  two  years  and  a  half 
later  before  the  complainant  took  any  further  step  to  bring  the 
suit  to  a  hearing.  L'nder  these  circumstances,  and  notwithstand- 
ing that  the  company  had  admitted  that  it  had  constructed  its 
track  on  the  turnpike  in  front  of  the  complainant's  premises  w^ith- 
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out  legal  authority,  though  not  in  intentional  violation  of  law, 
the  Supreme  Court  of  Pennsylvania  holds,  in  view  of  the  loss  to 
the  company,  the  inconvenience  to  the  public,  the  smallness  of 
the  injury  to  the  complainant,  and  its  easy  compensability  in 
money,  that,  however  clear  his  right,  no  injunction  should  be 
granted,  but  he  should  be  left  to  his  remedy  in  damages. 


•LOCATION"   OF  TRACKS   DOES   NOT   INVOLVE   PRI- 
VATE RIGHTS. 


State   (Moore  and  others.   Prosecutors)   v.   West  Jer.^ey  Traction 

Co.  (N.  J.),  41  Atl.  Rep.  946.     Dec.  16,  1898. 

A  statute  (3  General  Statutes,  of  New  Jersey,  page  3237,  section 
126)  authorized  borough  councils,  upon  public  notice  to  all  parties 
interested,  to  grant  or  to  deny  to  a  street  railroad  a  location  of  its 
tracks  confortably  to  its  route;  such  grant,  if  made,  to  be  upon 
such  lawful  restrictions  as  the  interest  of  the  public  was  deemed 
to  require.  Upon  notice,  consent  to  a  location  was  given,  upon 
the  restriction,  among  others,  "that  the  limit  of  this  consent  shall 
be  twenty-five  years  from  the  acceptance  of  this  ordinance."  Sub- 
sequently, and  without  notice,  a  supplement  to  this  ordinance  was 
passed  that  eliminated  the  above  restriction. 

Under  these  circumstances,  the  Court  of  Errors  and  Appeals  of 
New  Jersey  holds;  That  the  municipal  act  of  the  "location"  of  a 
street  railroad  operated  by  the  trolley  system  does  not  involve  any 
private   rights. 

Such  location  is  a  legislative,  and  not  a  judicial,  act. 

Apart  from  express  statutory  requirement,  notice  is  not  requisite. 

The  notice  required  by  the  act  is  satisfied  when  it  has  been  com- 
plied with. 

Whether  the  action  of  council  was  in  bad  faith  is  not  a  judicial 
question. 

Magic,  Chief  Justice,  and  Lippincott  and  Vredenburgh,  Justices, 
dissent. 


STARTING  CAR  WHILE  PASSENGER  IS  GETTING  OFF. 


Morrison    v.    Charlotte    Electric    Railway,    Light    &    Power    Co. 

(N.  C),  31  S.  E.  Rep.  720.    Dec.  13,  1898. 

It  was  urged  in  this  case  that  the  car,  an  open  one,  stopped  long 
enough  for  the  plaintiff  to  get  oflf,  and  that,  if  she  got  hurt  by  the 
car's  starting  before  she  got  off,  it  was  her  own  fault — negligence. 
The  company  also  contended  that  she  got  ofT  with  her  face  turned 
the  wrong  way,  and  that  this  was  her  fault — negligence;  that 
these  contributed  to  her  injury,  and  were  the  proximate  cause  of 
the  same. 

But  even  if  it  be  admitted  that  10  or  12  seconds  is  sufficient  time 
to  allow  a  woman  to  get  ofl  the  car,  and  that  she  did  not  move 
as  quickly  as  she  might  have  done,  still  the  Supreme  Court  of 
North  Carolina  maintains  that  the  defendant  was  guilty  of  the 
grossest  negligence  in  starting  the  car  when  she  was  getting  ofif, 
in  plain  view  of  him.  He  must  necessarily  have  seen  her  if  he 
was  paying  attention  to  his  duties;  and  if  he  was  inattentive  to 
these  duties,  and  started  the  car  without  seeing  her,  he  was  guilty 
of  gross  negligence. 

This  being  so,  and  it  being  shown — admitted — that  the  plaintiff's 
injury  was  caused  by  starting  the  car,  over  which  she  had  no 
control,  the  court  declares  that  it  is  difficult  to  see  how  the  man- 
ner in  which  she  was  getting  off  contributed  to,  and  was  the 
proximate  cause  of,  the  injury,  or  that  the  length  of  time — 10  or  12 
seconds — could  have  contributed  to,  and  have  been  the  proximate 
cause  of,  the  injury.  Consequently,  it  affirms  a  judgment  for  the 
plaintiff. 


PRESUMPTION    FROM   COLLISION   OF   CARS. 


Falke  v.  Second  Avenue  Railroad  Co.  and  Third  Avenue  Railroad 

Co.  (N.  Y.),  55  N.  Y.  Supp.  984.    Feb.  7,  1899. 

This  action  was  brought  to  recover  damages  for  personal  in- 
juries sustained  through  a  collision  between  a  Second  Avenue 
horse  car,  on  which  the  plaintiflf  was  a  passenger,  and  a  Third 
Avenue  cable  car,  at  a  point  where  the  roads  of  the  two  com- 
panies intersect  substantially  at  right  angles.  The  plaintiflf  got 
judgment,  but    the    Third    Avenue    Railroad    Co.    appealed,    and 


the  second  appellate  division  of  the  Supreme  Court  of  New  York 
has  reversed  the  judgment,  ordering  a  new  trial,  on  account  of  what 
it  deems  substantial  error  in  the  following  charge  to  the  jury: 

"The  accident  which  happened  in  this  case — a  collision  between 
two  cars  running  upon  tracks  wliich  crossed  each  other — was  one 
which,  in  the  ordinary  course  of  events,  would  not  have  happened 
unless  some  one  had  been  guilty  of  negligence,  and  hence  the 
mere  fact  that  such  an  accident  happened  at  all  raised  at  once 
sufficient  presumption  of  negligence  upon  the  part  of  the  defendants 
to  make  it  incumbent  upon  them  to  produce  evidence  to  show,  as 
to  each  of  them,  that  it,  at  least,  had  not  been  guilty  of  such 
negligence." 

Doubtless,  from  the  mere  occurrence  of  the  collision,  the  ap- 
pellate division  says,  the  presumption  of  negligence  arises,  and, 
had  the  action  been  against  a  defendant  in  the  control  and  opera- 
tion of  both  cars,  such  a  defendant  would  be  properly  called  upon 
for  explanation.  In  such  a  case  the  charge  of  the  trial  judge  would 
have  been  correct. 

But  in  this  case,  the  court  goes  on  to  point  out,  two  different 
parties  controlled  the  operation  and  management  of  the  cars. 
There  were  two  actors  in  the  collision,  the  driver  of  the  Second 
Avenue  car  and  the  gripman  of  the  Third  Avenue  car.  It  was 
entirely  possible,  and  also  entirely  probable,  that  the  collision 
might  have  been  due  solely  to  the  fault  of  one  of  the  parties,  and 
that  the  other  might  have  been  in  no  way  to  blame.  Therefore, 
the  court  holds,  the  presumption  of  negligence  arising  from  the 
accident  did  not  tend  to  inculpate  either  party.  Proof,  it  says, 
that  one  of  two  or  more  parties  must  have  committed  a  tort,  or 
became  subject  to  a  contract  liability,  does  not  establish  the  lia- 
bility of  any  particular  one  of  the  parties,  nor  subject  any  party  to 
the  burden  of  explanation. 

Of  course,  continues  the  court,  this  would  not  be  applicable  to 
the  case  of  the  Second  Avenue  Railroad  Co.,  which  assumed 
by  contract  the  duty  of  transporting  safely  its  passengers,  so  far 
as  human  care  and  foresight  could  accomplish  that  result,  and  of 
guarding  and  protecting  them,  even  as  against  the  negligence  of 
other  parties.  But  the  Third  Avenue  Railroad  Co.  stood  in 
no  contractual  relation  to  the  plaintiff,  and  before  it  could  be  put 
on  its  defense,  or  called  on  for  explanation,  it  was  necessary  for 
the  plaintiff  to  present  proof  tending  to  establish  that  it  was  negli- 
gent;   not  merely  that  it  or  its  co-defendant  was  negligent. 


DUTIES  OF  STREET  CARS  AND  VEHICLES  COMPARED. 


Wilson  V.  Minneapolis  Street  Railway  Co.  (Minn.),  yy  N.  W.  Rep. 

238.     Dec.  5,  1898. 

An  instruction  was  given  in  this  case  that  "street  cars  are,  in  the 
main,  governed  by  the  same  rules  as  other  vehicles  on  the  street, 
and  their  owners  have  only  equal  right  with  the  traveling  public  to 
use  the  street."  This  the  Supreme  Court  of  Minnesota  holds,  mis- 
leading and  prejudicial.  It  pronounces  it  incomplete  in  that  it 
omits  the  necessary  modifications  of  the  general  rule,  growing  out 
of  the  difference  in  the  nature  of  the  two  classes  of  vehicles,  such 
as  the  construction,  motive  power,  mode  of  operation,  and  speed 
of  each. 

It  is  true,  as  a  general  proposition,  the  court  says,  that  a  street 
railway  company  has  no  proprietary  and  superior  right  to  the  part 
of  the  street  whereon  its  tracks  are  placed,  and  that  the  duty  of 
exercising  due  care  to  avoid  collisions  rests  upon  it,  as  well  as 
upon  the  owner  or  driver  of  other  vehicles.  But  the  duty,  it  in- 
sists, is  relative,  and  in  determining  in  a  given  case  whether  either 
has  exercised  ordinary  care,  attention  must  be  paid  to  the  differ- 
ences above  referred  to. 

Thus  ordinary  care  and  the  law  of  the  road  require  the  driver 
of  an  ordinary  vehicle  passing  another  going  in  the  same  direction 
to  drive  to  the  left  of  the  middle  of  the  traveled  part  of  the  road. 
Of  necessity,  no  such  duty  rests  upon  a  street  railway  company. 
If  the  driver  of  such  vehicle  is  on  that  part  of  the  street  occupied 
by  the  railway  tracks,  and  ahead  of  the  cars,  but  driving  slower  than 
the  convenience  and  accommodation  of  the  public  demand  that  the 
cars  should  go,  such  driver  has  not  an  equal  right  with  the  rail- 
way company  to  keep  along  the  track.  His  duty  is  to  season- 
ably get  off  the  tracks,  and  let  the  cars  pass. 

So,  at  a  street  crossing,  whether  the  company  has  only  an  equal 


May  15,  1899.] 


STREET  RAILWAY  REVIEW. 


.'^27 


riglit  willi  tliL-  traveling  puljlic,  or  a  greater  or  a  less  riglit,  the 
court  iiiaiiitains,  depends  on  the  circumstances  of  each  particular 
case — for  example — which  one  acquired  the  right  of  way. 

As  already  suggested,  the  court  goes  on  to  say,  each  must  exer- 
cise ordinary  care  to  avoid  a  collision,  but  it  by  no  means  follows 
that  those  in  charge  of  the  cars  must  exercise  in  all  cases  the  same, 
or  at  least  as  much,  vigilance  as  the  drivers  of  other  vehicles,  in 
order  to  discharge  the  duly  of  exercising  ordinary  care.  It  may  be 
greater  or  less,  according  to  the  circumstances  of  each  case.  The 
amount  of  vigilance  to  be  exercised  by  the  one  in  a  given  case 
cannot  be  determined  by  an  arbitrary  comparison  with  that  re- 
quired of  the  other. 


MONTREAL  SHIRKED  ITS  SNOW  BURDEN. 


UNREASONABLE  FENDER  REQUIREMENT 


City  of  Brooklyn  v.  Nassau  Electric  Railroad  Co.  (N.  Y.),  56  N.  Y. 

Supp.  609.     Mar.  7,   1899. 

While  it  appreciates  the  danger  occasioned  to  pedestrians  on  the 
highway  from  the  use  of  trolley  cars,  and  sees  the  propriety  of  any 
regulations  or  requirements  that  the  Common  Council  may  impose 
upon  the  operation  and  management  of  such  cars  for  the  safety  of 
the  public,  the  second  appellate  division  of  the  Supreme  Court  of 
New  York  insists  that  this  is  always  subject  to  the  qualification 
that  such  requirements  must  be  reasonable;  that  is  to  say — prac- 
ticable— not  from  the  point  of  view  of  expense  to  the  companies 
operating  the  cars,  but  practicable  in  the  sense  that  they  may  not 
improperly  interfere  with  the  discharge  of  the  public  duty  of  such 
companies  in  transporting  passengers. 

It  is  a  matter  of  common  knowledge,  the  court  goes  on  to  say, 
that  a  trolley  car  has  springs,  and  a  platform,  forming  a  solid  part 
of  the  car  body;  that  the  weight  of  passengers  will  depress,  more 
or  less,  the  body  of  the  car,  including  the  platform;  that  a  car  in 
motion  will  oscillate  longitudinally  and  laterally;  that  the  surface 
of  a  city  street  is  not  perfectly  flat  or  even  over  its  entire  breadth; 
that  there  are  grades  of  diflfcrent  degrees,  and  curves  of  varying 
radii,  in  the  city  streets;  and  that  the  streets  themselves  have  differ- 
ent degrees  of  convexity. 

Bearing  these  facts  in  mind,  the  court  holds  that  an  ordinance 
directing  that  proper  fenders  shall  be  put  on  all  cars  is  plainly 
both  reasonable  and  practicable,  but  the  requirement  that  such 
fenders  shall  be  within  three  inches  of  the  tracks  is  entirely  im- 
practicable and  unreasonable,  the  court  taking  into  account  further 
that,  while  it  not  only  may  be  possible,  but  is  entirely  probable, 
that  in  the  future  mechanical  ingenuity  will  provide  devices  which 
will  enable  these  fenders  to  be  maintained  at  a  somewhat  uniform 
height  above  the  street,  automatically  or  otherwise,  it  is  clear  that 
no  such  device  has  been  invented,  or,  if  invented,  its  merits  have 
not  become  so  known  as  to  require  its  adoption. 

Therefor  the  court  holds  that  at  the  present  time,  and  in  the 
present  state  of  the  manufacture  of  fenders,  a  direction  in  an 
ordinance  that  fenders  shall  be  maintained  three  inches  above  the 
tracks  is  unreasonable  and  void;  but,  it  adds,  it  is  the  duty  of  the 
railroad  companies  to  comply  with  the  other  provisions  of  the 
ordinance,  and  maintain  their  fenders  at  the  least  elevation  prac- 
ticable, the  ordinance  which  it  pronounces  in  other  respects  valid 
being  one  requiring  every  railroad  company  operating  cars  by  elec- 
tricity, in  the  city,  to  equip,  within  60  days,  each  car  with  a 
safety  fender  or  safeguard  attached  to  the  front  platform  of  said 
car,  to  be  made  and  modeled  in  such  a  manner  that  it  will  be  im- 
possible for  any  person  or  persons  to  pass  under  the  fender  or  the 
platform  of  said  car  or  cars  and  come  in  contact  with  the  wheels 
of  said  car. 


MILWAUKEE   FENDER  WORKS  WELL. 


The  Milwaukee  Railway  &  Electric  Co.  some  time  since  equipped 
a  number  of  its  cars  with  home-made  fenders  of  the  type  illustrated 
in  the  "Review"  for  January  last,  page  45.  and  reports  of  a  recent 
collision  between  a  buggy  and  a  car  so  equipped  state  that  the 
fender  worked  admirably;  it  prevented  any  part  of  the  wreck  from 
getting  beneath  the  car. 

■*—*■ 

A  street  car  service  for  collecting  mail  was  put  in  operation  April 
1st  in  Hartford,  Conn. 


There  is  always  an  abundance  of  snow  in  Montreal  during  six 
months  of  the  year,  and  what  to  do  with  it  is  frequently  a  serious 
problem.  When  in  the  old  horse  car  days,  the  tracks  were  allowed 
to  become  buried  and  the  car  bodies  were  shifted  onto  runners,  the 
question  was  a  simple  one;  but  with  the  advent  of  electricity  it  was 
necessary  to  clean  the  tracks,  and  the  accumulations  were  of  such 
size  that  something  had  to  be  done.  The  city,  therefore,  made  an 
agreement  with  the  company  as  to  a  division  of  labor  in  the  matter. 
What  the  experience  of  the  company  has  been  is  set  forth  as  fol- 
lows, by  Mr.  F.  L.  Wanklyn,  manager  of  the  Montreal  Street  Ry. : 
Section  30,  of  By-Law  210,  which  regulates  the  operations  of  this 
company,  sets  forth: 

"The  company  shall,  under  instructions  from  the  city,  keep  their 
track  free  from  ice  and  snow,  and  the  city  may,  at  its  option,  re- 
move the  whole  or  such  part  of  ice  and  snow  from  curb  to  curb  as 
it  tnay  see  fit,  from  any  street  or  part  of  street  in  which  cars  arc 
running,  including  the  snow  from  the  roofs  of  houses,  thrown  or 
falling  into  the  streets,  and  that  removed  from  the  sidewalks  into 
the  streets  with  the  consent  of  the  city,  and  the  company  shall  be 
held  to  pay  one-half  of  the  cost  thereof." 

In  the  year  1894  the  company  entered  into  an  agreement  with  the 
city,  for  five  years,  by  which  the  amount  to  be  paid  by  it,  as  con- 
templated by  the  above  section,  as  its  half  of  the  cost  of  removing 
the  snow  from  the  streets  occupied  by  its  railway,  was  fixed  at  the 
sum  of  $1,650  per  mile  of  street  per  annum,  the  total  cost  of  clearing 
the  snow  on  such  streets  being  thus  estimated  at  $3,300  per  mile  of 
street. 

According  to  published  figures  prepared  by  the  city  comptroller, 
Mr.  Dufresne,  and  presented  to  the  Finance  Committee,  the  cost  of 
clearing  the  snow  in  these  streets  has  been  as  follows: 

Total  Paid  by  Paid  by 

Year.  cost.  Company.  City. 

1893-4 $98,029.38  $57,101.18  $31,928.20 

1894-5 75,53^-35  46,200,00  31.332.35 

1895-6 71.975-87  52,470.00  19.505-87 

1896-7 52,361.98  49,557.87  2.904.1 1 

1897-8 102,416.10  50,131.66  52,284.44 


$393,315-68  $255,360.71  $137,954-97 
From  the  above  figures  it  will  be  seen  that  upon  the  basis  of  equal 
e.xpenditure  the  company  should  have  paid  the  city  the  sum  of  $196,- 
657.84,  whereas  it  has  paid  the  sum  of  $255,360.71,  or  an  excess  of 
$58,702.87;  or,  to  state  the  matter  in  another  way.  the  city,  instead 
of  expending  an  amount  equivalent  to  one-half  of  the  estimated 
cost,  viz.,  $255,360.71,  has  expended  only  $137,954.97,  thus  saving  an 
amount  of  $117,405.74.  The  figures  for  the  current  season,  so  far 
as  at  present  known,  show  a  still  more  striking  disparity  than  do 
the  above. 

The  company  contends  that  the  city  has  failed  in  its  obligations 
in  his  matter;  that  it  has  not  expended  an  amount  of  money  suffi- 
cient to  efficiently  remove  the  snow,  and  that  it  has  thereby  caused 
the  company  great  loss  and  damage,  has  very  seriously  prejudiced 
its  car  service  and  thereby  caused  immense  annoyance  and  incon- 
venience to  its  patrons,  the  citizens  of  the  city  of  Montreal. 


WAGES  INCREASED,  AND  WHY. 


March  I7ih  the  Joliet  (111.)  Railway  Co.  posted  a  notice  announ- 
cing an  increase  of  10  per  cent  in  the  wages  of  all  regular  employes. 
This  is  good  for  the  men  who  get  the  increase,  and  good  for  the 
company  because  it  is  able  10  pay  it.  One  reason  why  the  company 
could  do  this  is  that  it  is  one  of  the  few  which  was  able  to  take  ad- 
vantage of  the  long  term  franchise  permitted  by  the  Allen  law.  At 
the  time  that  law  was  passed  the  present  owners  had  just  secured 
control  of  the  company,  and  application  for  a  so-year  franchise  was 
made.  As  soon  as  the  long  time  grant  was  made  the  company,  by 
virtue  of  it,  floated  a  bond  issue  and  expended  the  proceeds  in  im- 
proving the  road  and  putting  it  on  an  economical  basis. 


The  Akron  Street  Railway  &  Illuminating  Co.  has  been  granted  a 
2S-year  extension  of  its  franchise. 
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NE\A^   KANSAS  INTERURBAN. 


Kansas  City,  Mo.,  and  Kansas  City,  Kas.,  jointly  have  a  popula- 
tion of  250,000  people.  Leavenworth  lies  26  miles  north  of  Kansas 
City  and  has  a  population  of  22,000.  Fort  Leavenworth,  the  largest 
army  post  in  the  West,  is  four  miles  north  of  Leavenworth  and 
has  a  population  generally  of  3.000  people;  between  Kansas  City 
and  Leavenworth  there  is  the  National  Soldiers'  Home,  with  a 
population  of  3.000.  and  Lansing  with  the  Kansas  State  Penitentiary 
an<l  a  population  of  2,000,  and  then  there  are  all  the  small  towns  of 
VVallula.  Conners,  Piper  and  White  Church. 

For  three  years  local  men  have  been  at  work  trying  to  secure  a 
franchise  between  Kansas  City  and  Leavenworth  for  an  electric 
road.  The  Home-River  Side  Coal  Co.,  of  Leavenworth,  has  made 
a  survey  between  the  two  cities  with  a  view  of  building  a  double 
track  road  to  carry  both  passengers  and  coal  and  are  trying  to 
interest  eastern  capitalists  to  take  the  bonds.  State  Senator  J.  C. 
Stone  and  Representative  KeifFer  took  out  a  charter  two  years  ago 
and  tried  to  induce  Chicago  capitalists  to  build  a  road  between  the 
two  towns.  In  1897  W.  E.  Winner,  of  Kansas  City,  secured  a 
franchise  from  the  Leavenworth  County  Board  to  build  a  road 
from  Leavenworth  City  to  Lansing.  This  can  be  connected  with 
the  present  Leavenworth  Street  Railway,  and  takes  in  the  business 
of  Fort  Leavenworth.  Mr.  Winner's  road  is  nearly  completed, 
and  it  is  expected  that  cars  will  be  running  on  the  same  within  the 
next  sixty  days.  They  will  be  operated  by  the  Leavenworth  electric 
road. 

A.  A.  Penn,  of  Leavenworth,  has  secured  a  franchise  from  the 
Leavenworth  County  Board  from  Lansing,  conecting  with  the 
Winner  road,  Wyandotte  County  line;  and  in  Wyandotte  County 
three  franchises  have  been  granted  by  the  County  Commissioners, 
one  to  the  Leavenworth  and  Kansas  City  Traction  Co.,  which  is 
now  owned  by  W.  E.  Winner,  one  to  Mr.  Carpenter,  of  Cleveland, 
O.,  and  one  to  F.  N.  Wilcox,  of  Cleveland,  O.  During  the  last 
four  months  three  deputations  of  capitalists  from  Cleveland  have 
visited  Leavenworth  and  Kansas  City  and  have  gone  over  the  pro- 
posed road.  During  the  latter  part  of  March  of  this  year  they  com- 
pleted arrangements  with  W.  E.  Winner  to  take  his  present  road 
and  continue  on  to  Kansas  City,  Kas.,  and  connect  with  the  Metro- 
politan Ave.  line,  which  will  give  access  into  Kansas  City,  Mo.  A 
charter  was  secured  from  the  state  of  Kansas  last  month  to  operate 
a  road  to  be  known  as  the  Kansas  City  &  Leavenworth  Electric 
Railroad  Co. 

The  incorporators  are  D.  H.  Kimberly,  C.  O.  Evarts,  W.  H. 
Gabriel.  H.  C.  Ellison  and  Henry  W.  Wolcott,  all  of  Cleveland; 
W.  E.  Winner,  of  Kansas  City,  Mo.;  C.  H.  Chaplin  and  C.  H. 
Mathews,  of  Kansas  City,  Kas. 

As  soon  as  the  weather  permits  work  will  commence.  It  is  not 
decided  yet  which  of  the  franchises  the  new  company  will  use.  It 
is  very  probable  that  they  will  make  a  new  survey  between  the 
two  cities  and  perhaps  use  a  part  of  all  of  the  franchises.  The 
road,  when  built,  will  be  a  direct  communication  between  Fort 
Leavenworth  and  Kansas  City,  Mo.,  a  distance  of  about  30  miles. 
The  trains  will  run  every  half  hour  and  make  the  run  in  one  hour. 

This  is  one  of  the  most  fertile  valleys  in  the  United  States,  and 
the  promoters  expect  that  the  building  of  this  road  will  open  out 
this  new  territory  to  factories  and  new  enterprises  of  every  kind. 
The  geological  survey  made  under  the  supervision  of  the  pro- 
fessors of  the  Kansas  State  University  last  year  shows  that  the 
whole  of  this  territory  is  underlaid  with  bituminous  coal  such  as 
is  now  being  mined  at  Leavenworth.  The  promoters  not  only 
contemplate  the  building  of  factories,  but  also  the  development  of 
the  coal  industry.  The  Leavenworth  coal  mines  at  the  present 
time  give  employment  to  900  coal  miners,  but  getting  access  to 
the  Kansas  City  markets  it  is  expected  that  this  number  will  be 
doubled. 

Capitalists  from  Chicago,  New  York  and  Cleveland  for  more 
than  one  year  have  had  their  agents  at  work  trying  to  secure  a  right 
of  way  for  this  electric  road.  The  Cleveland  capitalists  have  been 
the  most  persistent.  They  are  men  who  are  also  interested  in 
seven  roads  in  the  east.  It  is  believed  that  when  completed  this 
will  be  one  of  the  best  paying  suburban  roads  in  America. 

Mr.  F.  N.  Wilcox,  of  Cleveland,  Ohio,  brother  of  Senator  Wil- 
cox, of  Colorado,  has  just  completed  all  the  legal  matters  in  'con- 
nection with  the  new  road,  and  has  returned  to  Cleveland.     He  is 


now  waiting  for  the  survey  between  the  two  cities  which  has  been 
ordered. 

<  «  ♦ 

HANDSOME  PARLOR  CARS. 


The  accompanying  engraving  shows  he  exterior  and  interior  views 
of  some  new  parlor  cars  recently  built  by  the  J.  G.  Brill  Co.,  of  Phil- 
adelphia, for  the  Baltimore  Consolidated  Railway  Co.,  of  Baltimore, 
which  are  among  the  handsomest  which  have  yet  been  built.  They 
are  25  ft.  long,  or  about  37  ft.  8  in.  long  over  all.  They  are  7  ft.  s  in. 
wide  at  the  sills  and  8  ft.  wide  at  the  posts,  and  the  platforms  are 
of  unusual  length,  5  ft.  6  in.  to  the  dash.  The  height  of  the  sills  is 
30  in.;  this  with  the  platforms  dropped  7!/  in.  brings  the  step  within 
18  in.  of  the  ground,  with  a  13  in.  riser.  The  platforms  have  a  large 
zinc  lined  box;  this  is  furnished  with  a  cushioned  cover  and  is  made 
useful  for  storage  and  for  seats.  The  hood  has  the  usual  supports 
as  well  as  a  pair  of  brass  brackets  finished  in  grill  work;  the  plat- 
forms have  the  usual  angle  iron  bumpers  with  brake  shaft  outside 
of  the  dashers.  There  are  no  end  windows,  the  space  on  the  sides 
of  the  doors  being  fitted  with  panels.  Each  platform  is  furnished 
with  an  electric  headlight.  The  cars  were  mounted  on  maximum 
traction  trucks  with  4-ft.  wheel  base.  The  driving  wheels  were  33 
in.  and  the  pony  wheels  20  in.  in  diameter.  The  gage  is  s  ft.  4%  in.; 
without  motors  these  cars  and  trucks  weighed   19.060  lb.     The  in- 


P.\RLOR  CAR— BALTIMdRE  CONSOLIDATED. 

side  finish  of  the  cars  was  very  handsome,  as  can  be  seen  from  the 
interior  view.  A  couch  and  16  chairs,  all  upholstered  in  red  plush, 
form  the  furniture. 

At  each  window  a  table  was  provided,  and  the  tables  when  not  in 
use  are  packed  away  behind  the  lining  panels  under  the  windows, 
these  panels  being  hinged  lor  the  purpose.  A  butTet  is  placed  in 
each  corner  of  the  car;  one  of  these  is  provided  with  an  electric 
healer  for  warming  coffee.  The  large  window  in  the  center  of  the 
car  has  stationary  sash;  the  upper  parts  of  the  two  windows  on 
each  side  of  the  central  one  are  also  stationary  but  the  lower  parts 
dropped  into  the  side  of  the  car  in  the  usual  manner.  Each  window 
post  is  provided  with  a  push  button.  The  transom  lights  are  all  of 
bevelled  edge  plate  glass.  The  carpet  or  rug  which  covers  the  par- 
quetry floor  is  red.  This  corresponds  with  the  interior  finish  of 
mahogany.  The  roller  curtains  are  of  silk  faille.  The  hanging  cur- 
tains are  of  velour  de  Flanders  and  were  lined  with  cream  colored 
silk.  The  ornamentation  is  in  gold  with  dead  gold  metal  work. 
»  »  » 

The  Citizens'  Traction  Co..  of  Oshkosh,  Wis.,  has  increased  its 
capital  stock  from  $225,000  to  $500,000.  The  object  of  this  increase 
is  to  permit  the  company  to  operate  an  interurban  line  between 
Oshkosh  and  Neenah.  The  name  of  the  company  will  not  be 
changed. 


May   15,    iKi/;, 


S'IRI';i:i'  KAIJAVAY  KICVIKW. 


^2,') 


Pleasure  Resorts  in  1899, 


'I'lu'  tMWM  wIikIi  111  ilicM-  il.ijs  iMiuii.i  Ijii.isi  i)[  some  kind  of  an 
.•itlraction  in  it  m  ailj.iiiiit  In  it,  is  sure  to  lio  srl  ilown  as  an  old 
{ogy  place  and  is  cuiisidereil  llliwoilliy  of  iiiemii>ii  ill  ally  Kazctecr 
or  atlas,  or,  in  fact,  in  any  publication  outside  of  a  post  ofllce  Kiiide. 
It  makes  no  difference  wliat  the  attraction  is,  natural  or  artificial,  it 
must  be  somelliiiiK  if  iiotliiiiK  more  than  a  country  graveyard,  an 
old  sawmill  or  a  hole  in  the  Kiound  which  can  be  desiKiiated  as  "The 
Cave."  This  is  so  certainly  true  that  something  is  invariably  "dis- 
covered" or  manufactured  which  the  citizen  can  point  to  with  more 
or  less  pride  as  the  "attraction."  Fortunately  the  whole  country  is 
studded  with  lakes  and  rivers,  and  with  the  inherent  desire  of  the 
human  being  to  be  near  water,  a  town  site  is  almost  always  chosen 
with  one  or  the  i>ther  in  easy  reach. 

The  utilizing  of  electricity  as  a  cheap  motive  power  has  induced 
the  construction  of  a  vast  number  of  street  railways,  and  towns  in 
which  one  can  walk  from  one  side  to  the  other  in  a  few  minutes' time 
can  boast  of  having  electric  roads.  In  many  such  cases  it  is  the  fact 
of  a  resort  of  some  kind  being  near  by  which  has  been  the  incentive 
to  the  construction  of  such  a  road.  Thus  is  there  fre<|ueiUly  a  close 
connection  between  summer  resorts  and  electric  street  railways  and 
the  hand  of  one  is  made  to  wash  the  hand  of  the  other.  It  is  a  cer- 
tain thing  that  the  street  railway  companies  of  any  town  will  make 
it  a  point  to  reach  a  resort  of  some  kind,  and  to  such  an  extent  has 
this  feature  of  the  street  railway  business  grown  that  many  com- 
panies have  bought  and  are  buying  available  sites  for  parks  and 
places  of  summer  recreation  and  are  improving  them,  erecting 
buildings,  making  or  enlarging  lakes  and  in  every  possible  way  are 
embellishing  and  beautifying  the  surroundings  to  induce  visitors  to 
come  and  thus  patronize  the  road. 

In  the  March  and  ."Xpril  issues  of  the  "Review"  considerable  space 
has  been  given  to  the  descriptions  of  these  resorts  and  the  attrac- 
ions  provided  for  the  amusement  of  visitors,  and  we  shall  lie  gla<l 
to  continue  doing  so  and  publish  such  views  of  scenery,  walks,  rus- 
tic bridges  and  pavilions  as  may  be  sent. 

AUGU.STA,  GA. 

The  North.'Vugusta  Street  Railway  Co.  has  built  a  line  connecting 
the  new  suburb  with  Augusta,  and  when  completed  this  spring  it 
will  be  three  miles  long.  The  road  is  operated  by  the  Augusta  Rail- 
way &  Electric  Co.  Connection  is  made  with  the  North  Augusta 
natatorium  having  92  bath  rooms.     The  ladies'  side  of  the  plunge 


ST.  THOMAS,  ONT. 

The  St.  Thomas  (f)nt.)  Street  Railway  Co.  has  planned  to  give 
its  p.itrons  one  of  the  most  delightful  pleasure  resorts  in  the  entire 
Oominion.  Yarwooil  Farm  lias  long  been  noted  for  its  beautiful 
l.dies  and  its  natural  and  jiictures'iuc  scenery.  This  farm  lies  six 
miles  from  the  city  of  St.  Thomas  and  is  reached  by  the  St.  Thomas 
Street  Uy.  The  company  has  recently  purchased  the  farm  and  has 
had  expert  landscape  gardeners  at  work  laying  out  the  grounds, 
and  by  the  combination  of  art  and  nature  has  made  a  scries  of  parks 
and  amusement  grounds  rivalling  anything  in  Canada. 


NATATORIUM-NORTH  AUGUSTA    STREET  RAILWAY. 

.'\t  the  very  entrance  to  the  resort  is  Yarwood  Park.  This  is 
what  constituted  the  handsome  grounds  around  the  old  family  resi- 
dence. This  needed  no  embellishing  at  the  hands  of  the  gardener; 
it  had  already  been  laid  out  as  attractively  as  possible.  The  old 
farm  house  is  a  part  of  the  purchase  and  from  it  .such  supplies  as 
hot  water  and  other  aids  to  the  comfort  of  the  picnicker  can  be 
obtained.  From  this  point,  too,  there  is  a  splendid  view  of  Lake 
rinafi>re.  a  large  body  of  clear,  pure  water  wdiich  affords  the  most 
ample  facilities  for  boating  and  bathing.  The  lake  is  large  enough 
to  make  the  use  of  steam  launches  and  sailing  yachts  entirely  con- 
venient. 


BRIDGE  ON  LINE  OF  NORTU  AUCUSTA  STREET  RAILWAY. 

is  from  2  to  5  ft.  deep  and  the  men's  reserve  from  12  to  IS  ft.  deep. 
There  are  four  springboards  and  other  arrangements  for  enhancing 
the  enjoyments  of  the  bathers.  The  natatorium  is  liberally  patron- 
ized, often  75  to  100  taking  a  swim  at  one  time.  The  spring  houses 
in  Crescent  Park  are  shown  in  another  view,  the  largest  spring 
yielding  800  gallons  of  clear,  pure  water  per  hour.  The  tliird  view 
is  of  the  iron  bridge  across  the  Savannah  River  connecting  Augusta 
with  North  Augusta. 


SPRING  HOUSE  IN  CRESCENT  PARK. 

Branching  oflf  from  Lake  Pinafore  is  a  long,  narrow  body  of 
water,  almost  a  river,  but  which  is  in  fact  another  lake  and  which, 
from  its  shape,  has  been  called  Long  Lake.  This  also  is  used  for 
boating,  the  smaller  craft  making  this  their  particular  location. 
Part  way  between  Yarwood  Park  and  Lake  Pinafore  is  a  natural 
spring.  A  fountain  house  has  been  constructed  over  it  and  here  can 
be  found  a  most  delightful  retreat,  the  water  bubbling  up  from  the 
depths  of  the  earth  cooling  the  atmosphere  most  refreshingly. 
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The  street  car  line,  after  winding  around  and  half  encircling  Yar- 
wood  Park,  leads  up  to  the  pretty  station  the  company  has  built  at 
the  entrance  to  Central  Park.  Here  is  where  the  artist  has  shown 
his  skill.  This  park  is  one  of  the  most  delightful  spots  imaginable. 
Just  enough  trees  have  been  left  standing  to  afford  shade,  while  the 
smooth  w?lks  are  bordered  on  either  side  with  the  gayest  and  the 
choicest  flowers.  One  end  of  this  park  reaches  to  the  bank  of  Lake 
Pinafore  and  here  has  been  built  a  large  and  airy  pavilion  which 
can  be  used  as  a  lunching  room  for  any  who  prefer  it  to  eating  out 
of  doors.  Over  to  the  right  from  Central  Park  is  the  bicycle  track 
and  athletic  grounds  and  close  by  are  the  golf  links,  the  tennis  court 
and  the  base  ball  grounds. 

The  whole  section  is  indeed  but  a  series  of  parks  and  i)lay- 
grounds,  the  whole  constituting  one  beautiful  resort,  the  equal  of 
which  it  would  be  hard  to  find.  The  St.  Thomas  Street  Railway 
Co.,  J.  E.  Taylor,  manager,  owns  and  controls  it  all  and  takes  its 
passengers  there,  a  pleasant  ride  in  comfortable  cars  for  a  5-cent 
fare. 


KANSAS  CITY,  MO. 

In  his  paper  before  the  A.  S.  R.  A.  at  the  Boston  Convention, 
Mr.  Walton  H.  Holmes,  general  manager  of  the  Metropolitan 
Street  Railway  Co.,  of  Kansas  City,  gave  a  short  account  of  his 
experience  with  parks,  and  in  conclusion  stated  that  his  company 
had  ceased  to  maintain  parks,  but  that  two  parks,  one  city  and  one 
suburban,  were  still  operated  by  private  corporations,  to  which  the 
Metropolitan  Co.  paid  a  lump  sum  to  secure  the  admission  of  its 
passengers  free.  One  of  these,  Fairmount  Park,  is  owned  by  the 
Fairmount  Amusement  Co.,  concerning  which  the  general  man- 
ager, Mr.  V.  W.  Flowerree,  says: 

"Fairmont  Park  is  situated  on  the  Suburban  road,  between,  Kan- 
sas City  and  Independence,  at  a  distance  of  seven  miles  from  the 
center  of  this  city,  and  comprises  a  tract  of  ground  of  150  acres 
of  rolling  land,  well  shaded  and  naturally  adapted  for  park  pur- 
poses. We  have  an  artificial  lake  of  15  acres.  On  the  grounds  are 
all  the  usual  park  attractions,  including  boating,  bathing,  fishing. 


.\I(l\VU.\WK   I'ARK.  BRANTFORD  STREET  RAILWAY  CO.,  IIRANTFORD.  ONT. 


BRANTFORD,  ONT. 

The  views  in  Mohawk  Park,  owned  by  Brantford  Street  Railway 
Co.,  shows  that  nature  has  contributed  much  towards  making  it  a 
delightful  resort.  Here  is  the  only  water  chute  in  Canada,  which 
the  company  built  at  an  expense  of  $1,200.  The  base  ball  grounds 
and  bicycle  track  are  drawing  cards,  two  large  meets  having  already 
been  secured  for  this  year.  Last  year  there  were  68  picnics  held 
here,  it  being  a  favorite  resort  for  Sunday  schools.  The  refresh- 
ment privileges  and  those  for  merry-go-round,  water  toboggan, 
boats,  etc.,  are  rented.  No  theatricals  are  presented,  but  such  at- 
tractions as  tight-rope  walking,  tumbling  and  slack-wire  perform- 
ances drew  fairly  well  last  year. 


merry-go-round,  crystal  maze,  shooting  gallery,  etc.  In  addition  to 
these  are  summer  cottages  and  a  summer  hotel.  The  cottages,  of 
which  there  are  13,  have  four  rooms,  and  have  always  been  full 
every  summer.  The  hotel,  which  has  50  rooms,  has  also  been  well 
patronized  during  the  park  season.  We  also  have  a  cafe,  the 
privilege  of  which  we  lease  to  outside  parties.  Our  summer  theater, 
which  has  a  seating  capacity  of  1,600,  has  been  leased  to  the  Walt- 
ers "Orpheum"  Circuit  for  the  coming  season — the  arrangement 
being  for  them  to  play  the  same  class  of  vaudeville  attractions  that 
they  now  play  at  their  theater  in  Kansas  City.  We  also  have  a  very 
large  band  stand,  with  sounding  boards  and  seats  to  accommodate 
5,000  in  front.  It  is  left  to  the  discretion  of  the  Orpheum  people 
whether  they  shall  play  their  entire  show  inside   or  out.     Under 
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cither  condition  wc  arc  to  have  both  out  ilocjr  and  in-door  attrac- 
tions, the  out-door  attractions  including  music,  aerial  acts  and  fire- 
works. The  rate  of  admission  to  the  theater  is  not  to  exceed  25 
cents,  with  one-third  of  the  scats  free.  The  out-door  scats  in  front 
of  the  band  stand  to  be  reserved  at  a  price  not  to  exceed  10  cents 
with  one-third  of  tliem  free.  Wc  charge  no  admission  to  the  park, 
tlic  fare  on  this  division  of  the  Metropolitan  Street  Railway  Co. 
being  20  cents  from  Kansas  City  to  the  park  and  return.  Wc  feel 
that  with  the  arrangement  made  with  the  Orpheum  people  for  the 
coming  season  that  we  will  more  than  double  the  attendance  at  the 
p.irk  and  fully  demonstrated  that  under  such  an  arrangement  the 
park  will  be  made  self-sustaining.  In  past  years  wc  have  limited  our- 
selves mostly  to  musical  attractions,  which  have  been  quite  success- 
ful, but  as  we  were  unable  to  follow  up  from  week  to  week  with 
such  bands  as  we  desired  and  at  prices  that  would  make  them  profit- 
able, we  did  not  think  it  advisable  to  depend  on  music  alone  this 
season.  We  believe  with  the  low  rate  of  admission  charged  to  the 
theater  (this  rate  with  the  car  fare  to  the  park  included  being  no 
more  than  the  rate  of  admission  charged  by  the  city  theater)  and 


AUSTIN,  TEX. 

Austin,  Tex.,  has  its  Hyde  Park,  an  attractive  resort  reached  by 
the  Austin  Rapid  Transit  Railway  Co.  The  resort  covers  many 
acres  of  land  and  under  the  management  of  the  railway  company 
has  been  beautified  and  made  exceedingly  attractive.  The  grounds 
have  been  laid  out  with  great  skill  and  every  advantage  has  been 
taken  of  nature  to  give  the  spot  a  charm.  There  is  a  natural  body 
<ii  water,  which  by  dredging  and  enlarging  has  assumed  all  the  pro- 
portions of  a  lake,  which  affords  ample  pleasure  for  any  who  are 
fond  of  the  water  and  a  sufScicnt  number  of  boats  have  been  pro- 
vided to  meet  all  demands.  In  the  center  of  this  lake  is  a  picturesque 
island  covered  with  banana  and  other  fruit  trees.  Rustic  bridges 
have  been  constructed  at  various  points  and  in  the  season  in  the 
smaller  and  auxiliary  lakes  water  lilies  grow  in  great  profusion.  Es- 
pecial attention  has  been  given  to  the  cultivation  of  these  lovely 
flowers,  the  Victoria  Regia  growing  to  such  size  that  the  leaves 
spreading  out  over  the  water  will  support  the  weight  of  a  six-ycar- 
olil  child.     Many  of  these  leaves  are  five  and  six  feet  across. 


SCENES  IN  HYDE    P.\RK.  AUSTIN.  TEX. 


with  no  competition,  that  this  park  ought  to  become  very  popular 
and  profitable  to  both  parties  interested.  Our  season  opens  May 
15th  and  closes  September  15th. 

"We  have  always  found  it  profitable  to  encourage  picnics  and 
conventions,  especially  picnics,  and  make  a  special  rate  for  them. 
We  find  that  picnics  are  very  attractive  to  children,  and  as  it  is 
necessary  for  their  parents  to  accompany  them  such  a  distance,  the 
traffic  of  the  road  is  materially  increased  thereby." 

CHARLESTON,  S.  C. 

The  Chaleston  Consolidated  Railway  Co.  opened  the  season  of 
spring  and  summer  concerts  at  Chicora  Park  on  March  26th,  the 
Fourth  Brigade  Band  having  been  engaged.  The  concerts  are  from 
3  to  6:30  p.  m. 


The  grounds  are  about  as  attractive  as  it  is  possible  to  make  them. 
Lovely  walks  and  driveways  wind  in  and  out  among  the  shade 
trees  and  the  bicyclist  there  finds  not  only  delighful  roads  for  wheel- 
ing but  must  be  enchanted  at  every  step  by  the  scenery  which  greets 
his  eye.  A  number  of  deer  and  other  animals  have  been  added  as 
attractions,  and  they  receive  a  great  deal  of  attention,  notably  from 
children,  but  from  adults  as  well.  The  banana  readily  grows  there, 
as  may  be  seen  in  one  of  the  accompanying  illustrations. 

The  company  has.  among  all  the  other  improvements,  built  a 
handsome  large  pavilion  and  in  this  for  about  twelve  weeks  in  the 
summer  are  given  vaudeville  and  dramatic  attractions  of  a  light 
character  such  as  are  well  calculated  to  please  the  general  public 
and  at  the  same  time  will  never  offend  the  most  particular  people. 
There  is  always,  during  the  season,  excellent  music  and  nowhere 
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could  a  day  be  spent  more  cnjoyably  than  at  Hyde  Park.  The 
grounds  arc  especially  adapted  for  picnic  parties  and  the  company 
offers  the  most  liberal  terms  for  such  concessions.  Round  trip 
tickets  afford  admission  to  the  grounds  and  to  all  the  varied  and 
interesting  attractions  offered.  Wc  are  indebted  to  Mr.  Frank  F, 
Scovill,  superintendent  of  the  Austin  Rapid  Transit  Co.,  for  tlie 
photographs  from  which  our  engraving  was  made. 

B.\NGOR,  ME. 

The  Lewiston  (Me.),  Brunswick  &  Bath  Street  Railway  Co.  is 
adding  to  the  attractions  it  already  has  at  Mcrrynieeting  Park,  on 
its  line.  Gen.  Mgr.  A.  F.  Gerald  has  been  out  West  and  has  pur- 
chased a  number  of  animals  and  birds  which  will  be  added  to  the 
already  interesting  menagerie  at  the  park.  He  secured  a  monster 
o.\.  weighing  over  a  ton.  He  also  bought  two  rare  specimens  of 
the  wolf  species  and  two  large  buffalo.  At  one  point  Mr.  Gerald 
was  fortunate  in  finding  a  collection  of  wild  geese.  A  flock  hap- 
pened to  be  flying  over  the  town  and  hunters  were  sent  out  and 
captured  a  number  of  them.  When  all  these  attractions  have  been 
added  to  the  collection,  Merrymceting  Park  will  be  able  to  make  a 
line  show. 

MANCHESTER,  N.  H. 

The  .Manchester  Street  Railway  Co.  is  looking  forward  to  a  big 
business  this  summer.  On  its  line  is  a  pleasant  resort  located  at 
Lake  Massabesie.  w'hich  has  grown  very  popular  since  the  construc- 
tion of  the  road  to  that  point.  The  railway  company  owns  the 
ground  and  the  lake  but  doesn't  control  the  resort  excepting  so  far 
as  seeing  that  it  is  conducted  properly  and  is  kept  in  first-class  con- 
dition so  that  it  may  prove  a  pleasure  to  the  patrons  of  the  road. 
The  company  has  built  a  handsome  pavilion  near  the  lake,  but  has 
rented  it.  One  portion  of  this  building  is  devoted  to  a  theater  which 
has  proved  to  be  so  popular  an  attraction  that  it  is  the  intention  to 
erect  a  new  and  more  commodious  house  of  amusement,  to  be  ready 
for  occupancy  as  soon  as  the  weather  becomes  warm.  Some  excel- 
lent attractions  have  already  been  booked  and  the  management  in- 
tends having  a  change  of  bill  each  week.  A  small  fee  will  be 
charged  for  these  performances. 

The  admission  to  the  grounds  is  free  to  all  passengers  on  the 
street  car  line,  but  those  who  go  there  on  wheels  or  in  any  other 
manner  than  by  the  street  car  line  are  obliged  to  pay. 

But  the  theater  is  by  no  means  all  that  attracts  people  to  Lake 
Massabesie.  The  bathing,  boating,  fishing  and  the  merry-go-rounds 
and  other  features  afford  the  visitors  much  delight,  to  say  nothing 
of  the  bicycle  riding  about  the  grounds. 

MARINETTE.  WIS. 

The  people  of  Marinette  are  proud  of  their  summer  resort 
reached  by  the  Marinette  Gas,  Electric  Light  &  Street  Railway 
Co.  While  the  company  owns  the  resort  it  has  made  leases  to  in- 
dividuals of  its  various  privileges.  The  resort  boasts  of  a  good  ho- 
tel, a  refreshment  stand  and  has  the  ordinary  boating  and  bathing 
features.  During  the  summer  there  is  always  plenty  of  good  music. 
The  lake  is  a  lovely  body  of  water  and  all  about  the  scenery  is  beau- 
tiful and  attractive.  To  all  passengers  who  go  to  this  resort  on  tbe 
street  railway  the  admission  is  free,  but  to  others  a  charge  of  lo 
cents  is  made. 

POTTSTOWN,  PA. 

The  Ringing  Rocks  Electric  Railway  Co.  owns  and  controls  its 
beautiful  resort,  Ringing  Rocks  Park,  with  the  exception  of  the  re- 
freshment stands.  These  have  been  rented  to  other  parties.  The 
company  has  made  this  an  exceedingly  attractive  place  and  the  pas- 
senger traffic  of  the  electric  road  during  the  summer  months  is 
large.  There  are  ample  boating  facilities  offered  and  the  other  fea- 
tures, such  as  the  merry-go-round,  the  switchback  railway,  and  the 
band  music  all  contribute  to  make  the  park  popular  and  a  spot 
where  one  can  find  keen  enjoyment  and  healthful  recreation.  The 
park  is  a  popular  place  for  picnickers,  and  the  company  is  always 
ready  to  make  liberal  terms  for  such  affairs.  The  admission  to  the 
park  is  free. 

OWEN  SOUND,  ONT. 

The  matter  of  a  summer  resort  at  Balmy  Beach,  on  the  Georgia 
Bay,  is  being  earnestly  discussed.     It  is  said  that  New  Orleans  and 


Cincinnati  capitalists  are  looking  into  the  matter  and  the  people 
are  very  hopeful  that  by  next  year  the  plans  at  present  outlined 
will  be  put  into  effect. 

Property  owners  at  the  point  named  are  active  in  their  endeavors 
to  interest  outsiders  and  offer  all  the  Kri>und  and  lielp  possible  to 
further  the  enterprise. 

One  great  feature  of  the  culmination  of  this  resort  plan  will  be  the 
construction  of  an  electric  railway  to  the  proposed  spot.  The  con- 
nection of  Owen  Sound  and  Balmy  Beach  has  for  a  long  time  been 
talked  of  and  if  the  resort  plans  go  through  there  will  be  no  ques- 
tion of  the  road  being  at  once  built. 

MANISTEE,  MICH. 

The  Manistee,  Filer  City  &  Eastlake  Railway  Co.  is  now  improv- 
ing :i  tract  of  50  acres  extending  along  the  shore  of  Lake  Michigan 
for  ^  mile,  and  is  building  boats,  bath  houses,  theater,  chutes,  etc. 
There  will  be  20  swin,t;s  about  the  grounds.  Admission  will  be  free 
only  to  passengers,  and  no  provision  is  made  for  bicyclers,  as  there 
are  few  in  that  locality.  Vaudeville  performances  and  concerts  will 
be   given    this   summer. 

NEW  BRITAIN,  CONN. 

The  Central  Railway  Si  Electric  Co.  owns  White  Oak  Park,  a 
pretty  tract  of  45  acres  about  three  miles  west  of  New  Britain. 
Dancing  and  refreshment  pavilions  with  broad  verandas  are  most 
conveniently  situated  on  the  borders  of  a  lake.  An  attractive  band- 
stand has  been  added  this  year  which  overhangs  the  lake  and  faces 
an  amphitheater  seating  from  300  to  500  persons.  The  mountain 
to  the  south  of  the  park  has  been  cleared  this  spring,  attractive 
walks  laid  out,  and  the  park  extended  in  this  direction.  A  number 
of  rustic  summer  houses  have  been  placed  in  various  parts  of  the 
grounds  and  tables  and  benches  under  the  oak  and  hemlock  trees. 
Boating  on  the  lake,  swings,  cages  of  birds  and  animals,  a  photo- 
graph gallery,  merry-go-round,  bowling  alleys,  pool  tables  and  many 
other  attractions  afford  amusement  for  all.  During  the  afternoons 
and  evenings  a  good  band  renders  music  for  dancing.  Theatrical 
performances  will  be  given  every  afternoon  and  evening  this  sum- 
mer except  Sundays.  More  animals  will  soon  be  added  to  the  col- 
lection. Admission  is  free  except  to  bicyclers,  who  have  to  pay  5 
cents. 

MILWAUKEE. 

Gen.  Mgr.  John  I.  Beggs,  of  the  Milwaukee  Railway  &  Light 
Co.,  expresses  the  following  opinion  in  reference  to  street  railway 
parks:  "We  do  not  believe  that  it  pays  street  railway  companies  to 
run  pleasure  resorts,  and  do  not  engage  in  such  business,  our  ex- 
perience being  that  the  same  amount  of  time  and  energy  expended 
in  the  care  and  betterment  of  the  regular  business  of  the  company 
in  the  long  run  proves  more  permanently  profitable.  If  crowds  are 
unduly  drawn  to  some  special  attraction  other  points  on  the  lines 
are  apt  to  be  neglected,  while  it  costs  more  to  take  care  of  the  con- 
gested travel  at  one  point." 

TERRE  HAUTE,  IND. 

The  Terre  Haute  Electric  Railway  Co.  rents  its  park  with  all  con- 
cessions. Admission  to  the  park  is  free  to  all,  but  an  entrance  fee 
is  charged  at  the  casino.  The  experience  last  year  with  theatricals 
was  vmsalisfactory. 

»  «  > 

BETHLEHEM  STEEL  CO. 


The  Bethlehem  Sleel  Cn,.  Bethlehem,  Pa.,  with  capital  stock  of 
$15,000,000,  has  leased  the  property  and  franchises  of  the  Bethlehem 
Iron  Co.  The  capital  stock  of  the  latter  company  is  $7,500,000, 
and  the  new  organization  guarantees  6  per  cent  per  annum  on  that 
amount,  to  be  paid  quarterly  and  to  be  free  from  all  taxes  and  de- 
ductions. The  incorporators  held  a  meeting  and  elected  the  fol- 
lowing officers:  Robt.  P.  Linderman,  president;  .\braham  S. 
Schropp,  secretary,  and  C.  O.  Brunner,  treasurer.  The  directors 
elected  are  Robt.  H.  Sayre  and  Robt.  P.  Linderman  of  Bethlehem; 
Beauveau  Borle,  Edward  T.  Stotesbury,  Joseph  Wharton  and  John 
Lowler  Welsh  of  Philadelphia. 
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CHICAGO  ELECTRIC  TRACTION   CO. 


NEW   YORK  FRANCHISE  TAX. 


The  Cliicayo  Electric  Traclioii  Co.,  llic  slorane  batleiy  road. 
which  h.is  heietofore  had  its  terniimis  at  Bhic  Island,  operatiiiK 
hclwcon  ()3d  St.  and  lilue  Island  (l.^-'d  .St.),  is  now  bniUlinK  an 
extension  south  and  cast  to  Harvey,  rnniiiiiK  nearly  as  far  soutli  as 
i6oth  St.,  y/2  miles,  and  nearly  1%  miles  east  of  Blue  Island.  This 
extension  is  all  single  track;  four  miles  arc  laid  with  80-lb.  7-in. 
girder  rails  and  one  mile  with  70-lb.  T-rails,  on  white  cedar  tics, 
6x8  in.  hy  8  ft.,  spaced  2  ft.  between  centers.  Servis  tie  plates  arc 
used. 

The  Harvey  terminus  will  be  13  miles  from  the  power  house  of 
the  company  at  88th  St.  and  Vinccnnes  Road,  and  the  round  trip  of 
26  miles  is  more  than  the  batteries  should  be  re(|uired  to  make  in 
regular  service,  though  on  a  majority  of  trips  they  would  probably 
be  able  to  do  it.  Accordingly  the  company  is  now  building  a  power 
house  at  Harvey  for  the  purpose  of  partially  charging  the  batteries 
there. 

Tlie  building  is  of  brick  26  x  70  ft.  and  one  story  high.  The 
equipHRUt  comprises  one  SO-h.  p.  Nash  gas  engine,  using  gasoline 
as   fuel,   one    40-kw.   Eddy  generator,   made  by  the   Eddy    Electric 


i I Ujra     ,  JA       !  _[    ^IMiiiJ-'l 

;  "       I    ■    T'     T    •J-    1-5    ■   ■, 


LINES  01'  CHICAGO   ELECTKIC  TR.VCTION  CO. 

Manufacturing  Co.,  Windsor,  Conn.,  and  a  secondary  battery  of  95 
400-ampere  hour  cells.  The  generator  is  shunt  wound  so  that 
when  the  load  decreases  as  the  batteries  become  more  fully  charged 
the  voltage  of  the  generator  rises  to  overcome  the  counter  e.  m.  f.  of 
the  battery.  The  secondary  battery  is  connected  in  parallel  with 
the  generator  in  order  that  abnormal  loads  may  be  taken  care  of. 

The  station  is  designed  for  charging  four  car  batteries  at  one  time. 
An  elevator  will  be  installed  to  lift  a  truck  up  to  receive  the  battery 
from  the  car;  when  lowered  the  truck  with  the  battery  upon  it  is 
run  over  to  the  charging  station  and  connected  with  the  secondary 
battery. 

Gen.  Mgr.  E.  R.  Gilbert  advises  us  that  this  station  will  be  in 
operation  by  June  ist. 

The  company  is  also  building  a  new  car  house  in  the  rear  of  its 
station  at  8Sth  St.,  which  will  give  it  much  needed  space  for  storing 
cars.  The  new  building  will  be  of  iron  and  steel  construction  and 
be  100  X  160  ft.  with  space  for  50  cars. 


i'.very  pubbc  service  corporation  in  the  state  of  New  York  is 
very  much  interested  in  the  ijrovisions  of  the  Ford  bill  to  tax 
franchises,  which  has  been  passed  by  the  legislature,  and  is  now  in 
I  he  hands  of  Governor  Roosevelt.  A  hearing  was  granted  on  this 
bill  by  the  governor  on  May  llth,  and  among  those  who  were 
heard  was  Hon.  W.  Caryl  Ely,  president  of  the  International  Trac- 
tion Co.  The  bill  provides  that  the  assessors  shall  determine  the 
value  of  the  franchises  to  be  taxed. 

Following  is  the  full  text  of  the  law,  the  new  amendments  being 
in  capitals: 

Section  i.  Subdivision  three  of  section  two  of  the  tax  law  is 
hereby  amended  to  read  as  follows: 

3.  The  terms  "land."  "real  estate"  and  "real  properly,"  as  used 
in  this  chapter,  include  the  land  itself  above  and  under  water,  all 
buildings  and  other  articles  and  structures,  substructures  and  super- 
structures, erected  upon,  under  or  above  or  affixed  to  the  same;  all 
wharves  and  piers,  including  the  value  of  the  right  to  collect  wharf- 
age, cranage  or  dockage  thereon;  all  bridges,  all  telegraph  lines, 
wires,  poles  and  appurtenances;  all  supports  and  enclosures  for 
electrical  conductors  and  other  appurtenances  upon,  above  and 
under  ground;  all  surface,  under  ground  or  elevated  railroads, 
INCLUDING  THE  VALUE  OF  ALL  FRANCHISES, 
RIGHTS  OR  PERMISSION  TO  CONSTRUCT.  MAINTAIN 
OR  OPERATE  THE  SAME  IN.  UNDER.  ABOVE.  ON,  OR 
THROUGH  STREETS.  HIGHWAYS.  OR  PUBLIC  PLACES; 
all  railroads,  structures,  substructures  and  superstructures,  tracks 
and  the  iron  thereon;  branches,  switches  and  other  fixtures  per- 
mitted or  authorized  to  be  made,  laid  or  placed  in,  above  or  under 
any  public  or  private  road,  street  or  grounds;  all  mains,  pipes 
and  tanks  laid  or  placed  in,  upon,  above  or  under  any  public  or 
private  street  or  place  for  conducting  steam,  heat,  water,  oil,  elec- 
tricity, or  any  property,  substance  or  product  capable  of  transporta- 
tion or  conveyance  therein  or  that  is  protected  thereby,  INCLUD- 
ING THE  VALUE  OF  ALL  FRANCHISES.  RIGHTS.  AU- 
THORITY, OR  PERMISSION.  TO  CONSTRUCT.  MAIN- 
TAIN. OR  OPERATE.  IN,  UNDER.  ABOVE.  UPON.  OR 
THROUGH.  ANY  STREETS.  HIGHWAYS.  OR  PUBLIC 
PLACES.  ANY  MAINS.  PIPES.  TANKS.  CONDUITS.  OR 
WIRES.  WITH  THEIR  APPURTENANCES.  FOR  CON- 
DUCTING WATER.  STEAM.  HE.\T.  LIGHT.  POWER.  GAS. 
OIL.  OR  OTHER  SUBSTANCE.  OR  ELECTRICITY  FOR 
TELEGRAPHIC.  TELEPHONIC  OR  OTHER  PURPOSE;  all 
trees  and  underwood,  growing  upon  land,  and  all  mines,  minerals, 
quarries  and  fossiles  in  and  under  the  same,  except  mines  belong- 
ing to  the  state. 

Section  2.     This  act  shall  fake  effect  immediately. 

Governor  Roosevelt  was  ver>-  active  in  having  the  bill  passed,  and 
it  is  generally  understood  that  he  will  sign  it  and  that  it  will  be- 
come a  law.     If  so.  it  will  go  into  effect  next  year. 


HAVANA  STREET  RAILWAYS. 


The  Havana.  Cuba,  street  railway  system,  now  owned  and  con- 
trolled by  three  syndicates,  the  Internation  Bank  of  Paris,  the 
Har\ey  Syndicate,  of  New  York,  and  one  in  Canada,  is  to  be  fully 
equipped  with  electricity.  Capt.  Hallet  .\llstop  Borrowe.  who  won 
considerable  reputation  as  a  Rough  Rider,  is  general  manager  of 
the  system,  having  been  placed  in  charge  shortly  after  the  purchase 
by  the  syndicates.  He  has  been  introducing  .American  methods  as 
far  as  possible,  but  it  has  been  decided  to  wait  until  fall,  after  the 
rainy  season,  before  beginning  the  work  of  equipping  the  road  for 
electricity.  The  roads,  even  under  the  old  methods,  have  been  pay- 
ing good  dividends,  and  Capt  Borrowe  believes  that,  with  the  adop- 
tion of  electricity,  the  Havana  street  railways  will  be  among  the 
best  paying  investments  in  Cuba. 


The  Terre  Haute  (Ind.)  Electric  Railway  Co.  is  improving  its  car 
equipment  as  rapidly  as  possible.  The  newer  cars  are  rebuilt,  and 
the  older  ones  broken  up  as  fast  as  they  fall  into  a  condition  re- 
quiring heavy  repairs.  Portions  of  the  cars  thus  broken  up.  which 
prove  to  be  sufficiently  good,  are  used  again  in  rebuilding. 
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LIQUID  AIR  AND  THE  POWER  REQUIRED  TO 
PRODUCE  IT. 


TABLE  II. 


BY  A.  H.    NEUREUTHER. 


Expcrimt-nts  in  recent  years  have  shown  that  there  are  no  abso- 
hite  or  permanent  gases,  liquids  or  solids.  All  substances  upon 
the  earth  would  be  vaporized  if  subjected  to  such  a  heat  as  prevails 
at  the  sun,  and  doubtless  even  the  most  refactory  gases  would  be- 
come solid  before  reaching  the  temperature  of  absolute  zero. 
Doubtless  the  water  now  upon  the  earth  was  once  all  vapor  or  a 
gas,  and  perhaps  in  some  millions  of  years  the  temperature  of  the 
earth  will  have  decreased  until  all  the  water  will  appear  as  a  dry 
brittle  mineral,  and  the  atmosphere  will  liquefy  forming  new  lakes 
and  oceans. 

If  a  gas  be  compressed  its  density  is  increased,  but  as  long  as  the 
temperature  is  above  a  certain  point  it  will  not  liquefy.  If,  how- 
ever, the  temperature  be  reduced  to  a  certain  point  it  will  liquefy  at 
a  definite  pressure  and  at  a  less  pressure  if  the  temperature  is  fur- 
ther lowered.  The  temperature  above  which  a  gas  cannot  be 
liquefied  by  pressure  alone  is  known  as  its  critical  temperature,  or 
point.  Air  at  ordinary  temperatures,  has  been  compressed  under 
fully  4,000  atmospheres  (60,000  lb.  per  sq.  in.)  without  liquefying. 
Oxygen  gas,  at  17°  C,  compressed  to  4,000  atmospheres,  reaches  a 
density  of  1.25,  but  is  still  in  the  form  of  a  gas.  Density  of  water 
taken  as  i.oo. 

Table  I  from  the  London  Engineer  was  prepared  by  Prof.  Dewar 
and  gives  the  density  of  some  gases  at  temperature  of  15°  C. 
(59°  F.)  and  at  a  pressure  of  3,000  atmospheres  (45,000  lb.  per  sq. 
in.),  and  also  the  densities  of  the  liquids.  It  is  seen  that  it  is  pos- 
sible to  have  a  gas  denser  than  its  liquid. 
TAHLE  I. 
Density  of  gas  at  15°  C.     Density  of  liquid 

Gas.  and  3,000  atmospheres.        at  boiling  point. 

Oxygen   1.1034  1.124 

Nitrogen  0.8259  0.885 

Air   0.8820  0.940 

Hydrogen  0.0879 

Liquid  air  has  a  critical  temperature  of  — 140°  C.  ( — 220°  F.)  and 
a  critical  pressure  of  39  atmospheres;  at  atmospheric  pressure  the 
temperature  of  the  saturated  vapor  of  liquid  air  is  —191.4°  C. 
( — 3:2.6°  F.);  the  density  of  the  liquid  at  this  latter  temperature  is 
0.93;  the  color  of  the  liquid  is  light  blue.  The  specific  heat  and 
the  latent  heat  of  the  liquid  are  unknown.  Atmospheric  air  may  be 
considered  as  the  superheated  vapor  of  this  liquid. 

The  two  elements  of  the  air,  oxygen  and  nitrogen,  liquefy  to- 
gether and  produce  a  nearly  colorless  fluid,  with  a  slight  bluish 
tinge,  which  may  be  kept  in  an  open  vessel  for  several  hours  be- 
fore it  will  all  evaporate,  the  length  of  time  depending  on  the 
amount  of  insulation  used  to  keep  the  heat  of  the  atmosphere  from 
it.  The  liquid  must  not  be  confined,  as  it  develops  an  almost  ir- 
resistible pressure.  This  remarkable  slowness  of  evaporation  is 
accounted  for  by  the  supposition  that  the  evaporation  produces 
such  an  intense  refrigerating  effect  that  it  holds  the  process  in 
check. 

As  evaporation  takes  place  the  nitrogen  passes  oflf  first,  while 
the  oxygen  evaporates  more  slowly,  so  that  as  the  process  goes  on 
the  remaining  liquid  becomes  richer  in  oxygen.  When  first 
liquefied  the  air  contains  23.1  per  cent  of  oxygen;  when  50  per  cent 
of  the  mixture  has  evaporated  the  residue  is  37.5  per  cent  oxygen; 
when  80  per  cent,  the  residue  is  60  per  cent  oxygen;  90  per  cent, 
^^  per  cent  oxygen;   95  per  cent,  88  per  cent  is  oxygen. 

The  specific  heats  of  air  as  calculated  by  Professor  Linde  are 
given  in  Table  II  which  was  taken  from  the  London  Engineer, 
Nov.  30,  1896. 
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METHODS  OF  PRODUCING  LlgUU)  .\IK. 

The  usual  method  employed  before  the  present  time  in  the  lique- 
faction of  gases  has  been  as  follows:  Starting  with  a  very  easily 
liquefied  gas,  as  carbon  dioxide,  the  cold  produced  by  the  evapora- 
tion of  its  liquid,  was  used  to  refrigerate  and  liquefy  a  less  easily 
liquefied  gas,  under  a  high  pressure  (such  as  ethylene,  for  ex- 
ample), and  the  evaporation  of  the  liquid  ethylene,  was  in  turn 
used  to  refrigerate  and  liquefy  one  of  the  so-called  permanent  gases, 
such  as  oxygen  or  air.  This  was  an  elaborate  and  very  expensive 
process.  It  is  said  that  to  produce  the  first  ounce  of  liquid  air 
cost  $3,000,  and  later  in  the  same  laboratory  a  pint  was  made  for 
$500. 

The  methods  used  by  Mr.  Triplcr  and  by  Professor  Linde  are 
quite  simple  as  compared  with  the  ethylene  method,  and  are  calcu- 
lated to  produce  a  commercial  product. 

The  first  apparatus  made  by  Linde  is  shown  in  Fis-  i-  The  com- 
pressor P  delivers  air  higlily  compressed  to  the  water  cooler,  L  J, 


P 
^ 


where  the  heat  generated  by  compression  is  removed.  The  air  then 
passes  through  the  pipe  B,  which  is  inside  of  a  larger  pipe  C  (mak- 
ing a  combination  called  a  spiral  interchanger,  shown  by  D  E)  and 
escapes  through  the  throttle  valve  R  into  the  chamber  T,  and  thus 
by  expansion  from  a  high  to  a  low  pressure,  is  much  reduced  in 
temperature.  The  air  then  returns  by  F  through  the  outer  pipe  of 
the  interchanger  to  the  compressor,  and  being  in  contact  with  the 
inner  pipe,  cools  the  air  as  it  comes  from  the  intercooler  L  J  on 
its  way  to  the  throttle  valve. 

Fifteen  hours  working  with  this  apparatus  results  in  such  an 
accumulated  cooling  effect  that  liquid  air  begins  to  gather  in  the 
vessel  T,  and  may  be  drawn  ofif  by  a  cock  V.  To  compensate  for 
leakage,  or  for  that  drawn  off  in  liquid  form,  more  air  is  forced  in 
at  A  by  a  special  compressor. 

The  latest  form  of  the  Linde  apparatus  is  shown  in  Fig.  2. 
There  are  two  throttle  valves  A  and  B.  All  the  compressed  air 
passes  through  A,  but  only  about  one-fifth  passes  also  through  B. 


May   is,   1899.] 


STREET  RAILWAY  REVIEW. 


335 


Tilt  passage  lIiroiiKh  A  causes  a  drop  in  pressure  from  200  atmos- 
pheres to  16  almosplKrcs  (from  3,000  II).  per  sq.  in.  to  240  lb.  per  sq. 
in.)  and  four-fifths  of  the  air  in  circulation  passes  back  at  that 
pressure  through  the  middle  one  of  the  three  tubes  forming  the 
intcrchangcr  to  the  compressor  D.  The  remaining  one-fifth  passes 
through  B,  and  about  one-fourth  of  it  gathers  as  liquid  air  in  the 
vacuum  jacketed  vessel  C  at  a  pressure  which  is  only  enough  above 
that  of  the  atmosphere  tO'  allow  the  liquid  to  pass  out  where  the 


Compre^aor 


stop  cock  II  is  opened.  Tlic  uiiliquofiod  or  re-evaporated  portion 
passing  through  B,  escapes  through  the  outermost  tube  of  the  in- 
tcrchangcr. The  compressor  E  takes  in  fresh  air  from  the  atmos- 
phere, compresses  it  to  16  atmospheres,  and  delivers  it  so  that 
it  mixes  with  the  air  which  is  returning  at  that  pressure  from  the 
middle  lube  of  the  intcrchangcr  to  the  compressor  D. 

The  compressed  air  on  leaving  each  compressor,  passes  through 
a  coil  in  a  water  cooler  which  serves  also  to  water-jacket  the  com- 
pressor cylinders.  A  small  quantity  of  water  is  drawn  in  along 
with  the  air  by  the  low  pressure  cylinder,  and  this,  together  with  the 
natural  moisture  of  the  air,  is  extracted  as  completely  as  possible, 
first  by  means  of  a  separator  F,  and  then  by  passing  the  compressed 
air  through  the  coil  in  G  in  a  bath  of  ice  and  salt  before  it  goes 
into  the  interchanger.  It  is  absolutely  necessary  that  the  air  be  dry, 
for  during  the  expansion  from  the  high  to  the  low  pressure  in  the 
interchanger,  and  moisture  in  the  air  will  freeze  in  the  expansion 
valves  and  clog  them,  making  them  useless.  The  interchanger  is 
inclosed  in  a  case  packed  with  sheep's  wool. 

Mr.  Tripler's  apparatus  is  shown  in  Fig.  3,  and  corresponds  in 
principle  and  action  with  that  of  Lindc.    Mr.  Tripler  claims  priority 
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of  invention,  having  discovered  this  method  during  1S89-90. 

In  Tripler's  apparatus  the  air  is  compressed  to  2,500  lb.  per  sq.  in. 
in  a  three-stage  air-compressor,  cooling  the  air  between  each  stage, 
and  after  the  third  stage  by  the  after-cooler  shown.  Then  the 
air  is  passed  through  a  separator,  then  to  the  liquefying  apparatus 


which  consists  of  a  scries  of  coils  of  pipe  arranged  in  several  con- 
centric cylindrical  compartments  in  the  two  large  liqucficrs  shown. 
The  coils  of  pipe  terminate  in  a  specially  designed  expansion  valve 
and  orifice.  The  high  pressure  air  entering  the  liqueficr  passes 
through  the  coils  until  it  reaches  the  expansion  valve.  Here  the 
air  is  expended  in  the  chamber  to  very  nearly  atmospheric  pressure, 
and  in  expanding  from  the  high  pressure  of  2,500  lb.  is  reduced  in 
temperature,  and  this  cold  expanded  air  in  passing  over  the  coils 
from  which  it  has  just  issued  reduces  the  air  under  the  high  pressure 
therein  contained  to  so  low  a  temperature  that  it  is  in  part  liquefied. 
With  this  apparatus,  it  is  said,  liquid  air  can  be  drawn  off  within 
fifteen  minutes  from  the  time  of  opening  the  expansion  valve. 

Tripler  has  a  three-stage  straight  line  Norwalk  air  compressor, 
with  i6-in.  steam  cylinder,  and  with  air  cylinders  of  loj^,  6^  and  2^ 
in.  in  diameter  and  all  of  i6-in.  stroke.  The  steam  pressure  used 
is  from  85  to  90  lb.    The  capacity  of  the  engine  is  about  75  h.  p. 

The  cylinders  are  arranged  in  tandem,  all  on  the  same  bed  and 
in  the  following  order:  steam  cylinder,  intake  cylinder,  intermedi- 
ate air  cylinder  and  high  pressure  cylinder.  The  steam  end  is  a 
simple  steam  engine,  with  adjustable  Meyer  cut-oflf  valves. 

The  air  is  led  to  the  compressor  through  a  pipe,  which  extends 
above  the  roof  of  the  building,  in  order  to  get  clean  air  free  from 
dust.  Before  entering  the  compressor,  the  air  passes  through  a 
washer,  which  renders  it  free  from  dust  and  saturates  it  with  water. 
It  then  enters  the  intake  (low  pressure)  cylinder  which  is  double 
acting,  where  it  is  compressed  to  65  lb.  per  sq.  in.  From  here  it 
passes  through  an  intercooler  and  is  there  reduced  to  the  ordinary 
atmospheric  temperature,  it  next  enters  the  intermediate  cylinder 
which  is  single  acting,  and  is  compressed  to  about  400  lb.  pressure. 
From  here  the  air  is  discharged  into  a  second  intercooler  where  it 
is  again  cooled  to  ordinary  atmospheric  temperature,  and  passes  to 
the  high  pressure  cylinder,  where  it  is  compressed  to  a  discharge 
pressure  of  from  2,000  to  2,500  lb.  per  sq.  in.  After  passing  through 
an  after-cooler,  to  bring  its  temperature  to  that  of  the  atmosphere 
(or  lower)  again,  the  air  flows  through  a  separator  where  all  moist- 
ure oil,  dirt,  etc.,  are  removed,  and  thence  it  goes  to  the  storage 
tubes  and  finally  to  the  liquefier.  This  apparatus  will  produce  three 
gallons  of  liquid  air  per  hour. 

POWER   REQUIRED  TO   PRODUCE  LIQUID   AIR. 

From  the  thermodynamic  equations  for  isothermal  compression 
we  find  the  work  required  to  compress  i  lb.  of  air  from  14.7  lb.  per 
sq.  in.  to  2,500  lb.  per  sq.  in.  is  135,899  ft.  lb.  For  compression 
under  actual  conditions,  such  as  are  obtained  in  practice  with  three- 
stage  compressors  with  water-jacketed  cylinders,  it  is  necessary  to 
add  about  one-third  more,  giving  the  work  for  compressing  as 
181,100  ft.  lb. 

In  such  a  compressor  the  air  on  leaving  the  high  pressure  cylin- 
der will  have  a  temperature  of  352°  F.,  and  the  volume  of  i  lb.  will 
be  0.12  cu.  ft.  The  volume  must  be  displaced  against  a  pressure  of 
360,000  lb.  per  sq.  ft.  to  deliver  it  to  the  storage  tank  and  for  this 
43,200  ft.  lb.  more  will  be  required,  making  a  total  of  224.400  ft  lb. 
If  the  mechanical  efficiency  of  the  engine  and  compressor  be  taken 
as  80  per  cent  the  work  developed  in  the  steam  cylinder  to  com- 
press I  lb.  of  air  to  2.500  lb.  per  sq.  in.  is  280.500  ft.  lb. 

One  horse-power-hour  is  1.980.000  ft.  lb.  and  will  therefore  com- 
press 7.09  lb.  of  air  to  2.500  lb.  per  sq.  in. 

As  previously  stated  when  describing  Linde's  apparatus,  about  19 
lb.  of  the  highly  compressed  air  must  be  expanded  to  liquefy  i  lb. 
This  apparatus  is  similar  in  principle  to  Tripler's,  so  we  may  5ay 
that  one  horse-power-hour  will  give  us  7.09  H-  20  =  .355  lb.  of 
liquid  air. 


To  the  foreging  article  we  wish  to  add  a  short  discussion 
of  the  amount  of  work  which  it  is  theoretically  possible  to 
get  from  liquid  air  when  used  in  a  boiler  and  engine  as 
water  is  used  in  the  steam  engine.  Some  absurd  claims 
have  been  made  recently  that  liquid  air.  evaporated  by  the 
heat  of  the  atmosphere,  constitutes  a  source  of  power  which 
is  so  superior  to  all  others  as  to  produce  3  1-3  times  as  much 
work  as  it  costs. 

Assume  a  mean  temperature  of  the  atmosphere,  which  is 
to  boil  our  liquid  air,  of  60°  F.      Assuming  a  working  c.vlin- 
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der  capable  of  withstanding;  the  high  pres.siires,  the  liquid  air 
may  be  vaporized  and  heated  to  atmospheric  pressure  with- 
out permitting  change  of  volume  (the  pressure  would  then 
be  about  11,200  lb.  per  sq.  in.)  and  then  expanded  isolher- 
mally  to  atmospheric  pressure.  The  theoretical  work  per 
pound  of  liquid  air  computed  on  this  assumption  will  be  in 
round  numbers   156.000  ft.  lb. 

Another  method  of  working  would  be  to  vaporize  the  air 
at  60°  F.,  and  at  such  a  pressure  that  when  the  air  is  ex- 
panded without  gain  or  loss  of  heat  to  atmospheric  pressure 
the  temperature  has  fallen  to  that  of  the  boiling  point  of 
liquid  air  under  atmospheric  pressure.  This  would  give  in 
round  numbers  66,000  ft.  lb.  per  lb.  of  air.  The  upper  limit 
of  pressure  in  this  case  would  be  1,120  lb.  per  sq.  in. 

A  third  method  of  working  would  be  to  expand  isother- 
mally  at  a  temperature  of  60°  F.,  as  in  the  first  case,  to  a 
pressure  of  1,120  lbs.,  and  then  adiabatically  to  atmospheric 
pressue  as  in  the  second  case.  The  theoretical  work  per 
pound  of  air  would  in  this  case  be  about  104,000  ft.  lb. 

A  fourtii  method  would  be  to  expand  adiabatically  from 
the  pressure  of  11,200  lbs.  and  60°  F.  down  to  the  tempera- 
ture 313°  F.  (when  the  pressure  would  be  148  lbs.).  The 
theoretical  work  would  be  about  48,000  ft.  lb.  in  this  case. 

We  are  not  concerned  with  the  thermodynamic  efficiency 
of  these  engines  since  there  is  an  indefinite  amount  of  energy 
available  in  the  heat  of  the  atmosphere  which  is  serving  us 
for  fuel 

Mr.  Neureuther  has  said  that  in  the  present  state  of  the 
art  I  h.  p.  h.  will  produce  .355  lb.  of  liquid  air.     The  worn 
to  be  got  from  .355  lb.  of  liquid  under  the  conditions  stated 
is  in  round  numbers  as  follows : 
Case  I.     SS,ooo  ft.  lb. 
Case  II.     24,000  ft.  lb. 
Case  III.    37,000  ft.  lb. 
Case  IV.     17,000  ft.  lb. 

One  h.  p.  h.  is  equivalent  to  1,980,000  ft.  lb.,  hence  the 
portion  of  the  power  expended  that  we  can  theoretically  get 
back  is : 

Case  I.     2.8  per  cent. 
Case  II.     1.2  per  cent. 
Case  III.     1.9  per  cent. 
Case  IV.     .9  per  cent. 
The  mechanical  efficiency  of  the  working  engine  would  not 
be  100  per  cent,  and  hence  these  small  percentages  would  be 
still  further  reduced  in  practice,  even  could  we  get  a  work- 
ing cylinder  to  withstand  the  pressure  of  over  11,200  lb.  per 
sq.  in.,  which  would  be  the  initial  pressure  in  Cases  I,  III 
and  IV. 

A  safe  conclusion  is  that  until  liquid  air  can  be  made  at  a 
greatly  reduced  cost  it  will  not  compete  with  steam  as  a 
working  fluid  in  power  engines. 

The  claim  made  for  Mr.  Tripler  that  he  can  make  10  gal- 
lons of  liquid  air  by  expending  3  gallons  in  his  engine,  is 
groundless  because  a  new  supply  of  liquid  air  can  be  got 
only  by  compressing  and  cooling  atmospheric  air.  The  air 
in  the  engine  will  give  out  in  isothermal  expansion  the  work 
required  to  compress,  isothermally.  an  equal  quantity  be- 
tween the  same  pressure  limits.  But  in  practice  the  expan- 
sion is  not  isothermal  and  less  than  the  theoretical  amount 
of  work  is  done  by  the  engine.  Also  the  compression  is  not 
isothermal  and  more  than  the  theoretical  amount  of  work 
is  required.  Thus  even  if  all  friction  is  neglected  the  opera- 
tion is  a  losing  one. 


Liquid  air  weighs  about  58.6  lb.  per  cu.  ft. ;  compressed 
air  at  a  pressure  of  2,500  lbs.  per  sq.  in.  and  60°  F.  weighs 
about  13.7  lb.  The  available  energy  from  the  liquid  is  there- 
fore between  four  and  five  times  that  of  the  compressed  air. 
This  advantage  is  lost  if  the  air  is  to  be  stored  for  any  con- 
siderable time ;  the  liquid  loses  by  evaporation,  as  it  must  be 
o]K'n  to  the  atmosphere  because  of  the  high  pressures  result- 
insj  when  it  is  heated. 


OFFICIAL  BRAKE  TESTS  IN   NEW  YORK. 


March  29th  the  State  Board  of  Railroad  Commissioners  of  New 
York  issued  a  notice  to  the  owners  of  brakes  for  street  surface  cars 
inviting  them  to  submit  their  brakes  for  test.  Applications  for  per- 
mission to  compete  were  received  until  May  2d.  The  substance  of 
the  notice  was  as  follows: 

"The  Board  of  Railroad  Commissioners  of  the  State  of  New  York 
will  make  a  test  of  braking  systems  for  street  surface  cars,  on  cars 
to  be  furnished  for  that  purpose  by  the  Metropolitan  Street  Railway 
Co.,  of  New  York  City. 

"Tests  will  be  made  of  such  braking  systems  offered  as  appear  to 
the  comnimission  to  be  practicable. 

".Applications  to  have  braking  system  tested,  and  for  permits  to 
equip  cars  for  this  purpose,  must  be  made  on  the  accompanying 
blank. 

".Ml  applications  must  be  accompanied  by  a  drawing,  tracing,  blue 
print  or  photograph  showing  the  system  complete;  also  a  full  de- 
scription of  the  same  setting  forth  the  details  of  construction,  appli- 
cation to  car  and  method  of  operation. 

"The  cars  to  be  furnished  will  be  eight  wheel  cars  with  Brill  maxi- 
mum traction  trucks  fitted  with  G.  E.  i.ooo  motors  with  nose  sus- 
pension; driving  wheels  30  in.,  trailer  wheels  20  in.  in  diameter; 
length  of  car  body  over  all  28  ft.;  outside  measurements  of  wheel 
base  17  ft.  6  in.  The  railway  company  will  furnish  space  in  its  car 
house  and  pit  room  for  the  purpose  of  fitting  up  cars,  but  will  not 
furnish  any  supplies,  labor  or  machine  shop  facilities.  The  general 
master  mechanic  of  the  Metropolitan  Street  Railway  Co.  will  desig- 
nate the  cars  to  be  equipped  and  the  car  house  at  which  the  work 
shall  be  done. 

"These  tests  will  be  made  in  any  manner  the  Board  of  Railroad 
Commissioners  may  determine.  While  the  tests  are  being  made 
only  one  representative  of  the  applicant  will  be  allowed  on  the  plat- 
form on  which  the  brake  is  operated. 

".'\11  tests  of  braking  systems  for  stopping  a  car  will  be  from  sig- 
nal on  a  basis  of  W  S  -^-  D  =  E,  where 

E  =  Efficiency  of  braking  system. 

W  =:  Weight  of  car. 

D  =  Distance  between  point  at  which  signal  is  given  to  point 
of  stop. 

S  =  Rate  of  speed  at  time  of  giving  signal. 

"The  merits  of  braking  system  will  be  determined  on  the  follow- 
ing points: 

1.  Emergency  stop  at miles  per  hour. 

2.  Stop  at miles  per  hour,  without  skidding  wheels. 

3.  Service  stop  at miles  per  hour. 

4.  Ease  of  manipulation. 

5.  Reliability  of  system. 

6.  Operation  of  the  system  by  the  ordinary  motorman. 

7.  Simplicity  of  system. 

8.  Liability  of  brakes  operating  when  they  should  not. 

9.  Safety  devices  in  case  of  failure  of  any  part  of  braking  system. 
"Distinctive  emergency  brakes  will  be  tested  on  their  merits  and 

their  non-interference  with  the  ordinary  brake." 

The  Commissioners  do  not  specify  in  what  imits  the  quantities  W, 
S  and  D  will  be  measured,  but  for  the  purpose  of  discussion  we 
may  assume  that  W  is  in  pounds,  S  in  miles  per  hour  and  D  in  feet. 
The  distance  D,  it  is  stated,  is  the  distance  between  point  at  which 
signal  to  stop  is  given  and  the  point  where  the  car  is  stopped.  It 
will  consist  of  two  parts:  i.  The  distance  run  between  the  time 
that  the  signal  is  given  and  the  time  when  the  brakes  are  applied. 
2.    The  distance  run  while  the  brakes  are  stopping  the  car. 
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The  first  distance  wc  may  call  Dr,  it  depciuls  solely  on  speed  ol 
the  car  and  the  time  required  for  the  niotorman  to  set  the  brakes 
after  the  si^'iial  is  given,  and  is  in(Upeii(li-nl  of  lln;  wiighl  of  lin- 
ear. 

The  second  distance  we  may  call  1),;  il  dipinds  upon  the  mass 
of  the  car,  the  square  of  the  speed  when  the  brakes  arc  applied  and 
upon  the  relardiuK  force.  The  moving  car  has  a  kinetic  energy 
equal  to  '/i  M  v'  which  must  be  overcome;  in  the  units  wc  have 
assumed  tlie  kinetic  energy  of  the  car  is  .0.334  W  S'.  This  energy 
is  overcome  by  the  average  retarding  {(jrce  acting  through  the  dis- 
tance Di.  The  retarding  force  evidently  depends  on  the  braking 
force,  the  coefficient  of  friction  of  the  brake  shoes  and  the  friction 
of  the  car  journals. 

Assume  a  car  weighing  30,000  lb.  when  empty  aiul  40,000  when 
loaded.  Assume  that  within  two  seconds  after  the  signal  is  given 
the  brakes  are  at  once  applied  with  full  force;  assume  that  the  total 
braking  pressure  on  the  wheels  is  the  maximum  recommended  in 
steam  railroad  passenger  service,  90  per  cent  of  the  weight  on  the 
rails,  all  wheels  being  braked,  and  that  the  mean  coefi'icient  of  fric- 
tion of  the  brake  shoes  is  20  per  cent.  This  gives  for  the  retarding 
force  .90  X  -20  X  30,000  lb.  =  5,41x1  lb. 

Now  let  this  car  when  empty  and  when  loaded  be  signalled  to 
stop  when  running  at  speeds  of  5,  10  and  15  miles  per  hour,  the 
motornian  applying  the  brakes  as  quickly  as  possible,  i.  e.,  in  two 
seconds,  and  with  the  full  force  allowable,  i.  e.  ,5,400  lb.  The  jour- 
nal friction  is  neglected.  Under  these  conditions  of  applying  the 
brake  we  would  e.xpect  the  braking  system  to  have  the  same  elVi- 
cieiicy. 

Car  Empty.     W  -=  30.000  lb. 

Speed,  D,  Dj  D 

M.  p.  H.  Ft.  Ft.  Ft. 

5  147  4-6  19-3 

10  29.3  18.6  47.9 

15  44-0  41-8  85.8 

Car  Loaded.     W  =  40,000  lb. 

5  14.7  6.2  20.9 

10  29.3  24.7  54.0 

15  440  SS7  99-7 

Now  let  us  compute  the  "efficiency  of  braking  system"  by  means 

of  the  formula  W  S  -=-  D  =  E. 

E 
Speed.  Car  Empty.  Car  Loaded. 

S  7.772  9.570 

10  6,263  7,407 

15  5.245  6,018 

According  to  this  the  same  braking  system  working  with  the 
same  mechanical  efficiency  and  applied  in  the  same  time  will  have 
nearly  twice  the  "efficiency"  in  stopping  a  loaded  car  from  5  miles 
per  hour  that  il  has  in  stopping  an  empty  car  from  15  miles  per 
hour. 

The  diflieulty  appears  to  be  ihat  Di  which  depends  only  on  S,  and 
Di  which  depends  only  on  W  and  S"  (other  things  being  equal  and 
journal  friction  neglected)  are  added  together  and  combined  with 
W  and  S  to  get  E. 

In  the  absence  of  a  statement  of  the  considerations  which  led  the 
Commissioners  to  adopt  this  formula  it  appears  to  us  to  be  but 
poorly  adapted  for  the  purpose  of  comparing  difTerent  braking  sys- 
tems because  the  length  of  the  stop  will  vary,  as  shown  by  the  table, 
with  the  same  mechanical  efficiency  of  braking  apparatus  and  the 
same  skill  in  operation. 

It  has  ben  suggested  that  W  S=  -=-  D  =  E  instead  of  W  S  -f-  D 
=  E  would  be  far  preferable. 

It  the  brakes  were  applied  instantaneously  the  formula 
\VS■-^D=E  would  be  correct,  but  this  formula  also  fails  to  give 
comparable  results  if  there  is  an  appreciable  time  interval  between 
the  signal  and  the  application  of  the  brakes.  Substituting  our  as- 
su:!icd  values  in  the  fornnda  WS'-f-D  we  get: 
Spied.  Car  Empty.  Car  Loaded. 

5  38.860  48.850 

10  62.630  74.070 

1 5  78.875  90.270 

That  is,  WS'—D  favors  tests  at  high  speed  where  WS-=-D  favors 
low  speeds.    Uotli  for.mil.is  favor  loaded  cars  as  against  empty  onei. 


CAST  STEEL  BODY  BOLSTER. 


The  accompanying  illustration  shows  the  cast  steel  body  bolster 
designed  for  electric  street  cars  by  the  Shickic,  Harrison  &  Howard 
Iron  Co.,  of  St.  Louis.  The  company  has  recently  furnished  some 
of  these  for  cars  for  the  Union  Depot  R.  R.,  of  St.  Louis,  and  100 
for  cars  now  building  by  the  Stephenson  Co. 

One  of  the  problems  in  designing  street  cars  that  arc  to  be  car- 
ried on  double  trucks  is  to  keep  the  door  of  the  car  as  low  as  pos- 
sible and  at  the  same  lime  allow  clearance  for  the  trucks  on  curves. 
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CAST  STEKL  liODY  HOLSTER  FOR  STREET  CARS. 


This  has  been  accomplished  \>y  dropping  the  bolster  where  it  re- 
ceives the  sills  and  raising  it  over  the  wheels;  such  a  bolster  is 
easily  made  in  cast  steel  when  a  similar  shape  would  not  be  at  all 
practicable  if  the  bolster  were  built  up.  The  bolster  consists  of  a 
single  casting  only  and  therefore  no  parts  can  wear  or  rattle  loose. 


THE  GRAF  FENDER. 


Mr.  F.  J.  Graf,  of  New  York,  has  recently  perfected  a  novel  and 
effective  fender  for  cars,  motor  carriages  and  other  vehicles,  which 
is  intended  to  embody  features  of  construction  designed  to  meet 
every  possible  requirement,  and  which  has  already  been  laid  before 
the  attention  of  the  street  railways.  The  device  is  covered  by 
letters  patent  in  the  United  States,  Canada,  Great  Britain,  France, 
Germany,  Belgium.  Austria  and  Hungary. 

This  fender  has  the  advantage  of  being  automatic  in  its  operation, 
and,  should  the  niotorman  fail  to  apply  a  releasing  machanism  by 
which  it  is  projected  from  beneath  the  front  portion  of  the  car,  its 
operation  is  equally  certain  and  effective  by  the  mere  contact  with 
the  person  struck.  By  the  arrangement  of  the  lender  normally  be- 
neath the  car  platform  so  that  it  is  projected  only  when  needed,  the 
unsightly  appearance  of  some  fenders  is  entirely  absent,  and,  fur- 
thermore, such  a  fender  as  this  cannot  well  be  damaged  through 
collisions,  thereby  saving  to  the  company  quite  an  item  of  expense 
in  repairs. 

.■\mong  the  manifold  advantages  which  are  claimed  for  the  inven- 
tion is  a  certainty  of  action,  impossibility  of  inflicting  injury  upon 
the  person  rescued,  and  the  placing  of  the  same  beneath  the  body 
of  the  car,  it  being  invisible  except  when  operated,  and  the  utiliza- 
tion of  the  car's  momentum  to  assist  in  projecting  the  fender  for- 
ward. 

^-•-♦^ 

NEW   IOWA   ROAD. 


Mr.  W.  F.  Ryon  advises  us  that  the  Spirit  &  Okoboji  Lakes 
Rapid  Transit  Co.  has  been  incorporated  to  build  an  electric  road 
at  Spirit  Lake.  la.  The  boom  in  copper  and  steel  has  prevented 
the  company  from  placing  contracts.  The  incorporators  are  .^.  N. 
Keith.  Chas.  E.  Johnson.  \V.  F.  Ryon,  August  Portman  and  Robert 
L.  Lovett.  all  of  Peoria.  111.,  where  the  office  of  the  company  is  lo- 
cated, 301  Main  St.;  Mr.  Ryon  is  secretary  and  manager  of  the 
company. 
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NEW   TRANSFERS  ON   THE  CHICAGO  CITY. 


By  the  courtesy  of  Mr.  Geo.  O.  Nagle,  superintendent,  and  Mr. 
Leon  Jewell,  superintendent  of  time  tables,  of  the  Chicago  City 
Railway  Co.,  we  have  been  favored  with  a  series  of  the  new  transfer 
slips  recently  adopted  by  that  company  and  copies  of  the  rules 
governing  their  use. 

The  network  formed  by  the  Chicago  City  lines  makes  a  consid- 
erable number  of  different  slips  necessary  to  prevent  gross  abuse  of 


dicate  p.  m. — also  punch  out  the  hour  nearest  the  time  due  at 
terminus  of  line.  Twelve  (12)  o'clock  noon  will  be  considered  a.  m. 
and  twelve  (12)  o'clock  night  p.  m." 

"On  issuing  transfer  slips  to  children  give  one  slip  for  each  half 
fare  and  punch  in  space  "1/2  fare"  in  addition  to  hour  and  transfer 
point — will  be  honored  only  for  children  under  twelve  (12)  years 
of  age;  two  slips  will  be  given  when  fares  for  two  children  are  paid 
at  the  same  time  and  registered  as  one  full  fare." 

"Cash"  fares  include  all  kinds  of  tickets   (except  transfer  slips) 
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the  transfer  privileges  by  the  public,  and  the  present  series  consists 
of  25.  Each  form  is  lettered  and  is  used  on  one  or  more  particular 
lines;  the  conditions  on  several  lines  are  such  as  to  require  two  slips 
and  such  second  slips  are  designated  by  double  letters.  In  some 
instances  the  two  slips  for  one  line  are  for  use  in  different  directions 
and  in  others  they  are  used  to  distinguish  cash  and  transfer  pas- 
sengers. We  reproduce  (D),  (DD),  (G),  (GG),  (O)  and  (P)  with 
extracts  from  the  company's  bulletin  to  explain  their  use.  All  of 
the  slips  except  (O)  and  (P)  are  i>2  x  4  in.;  (O)  is  2  x  4  in.;  (P)  is 
^Yi  X  3J^  in. 

"On  issuing  transfer  slips,  punch     in  proper  space  for  transfer 
point— in  the  light  section  to  indicate  a.  m. — in  dark  section  to  in- 


good  for  fare  on  Chicago  City  Railway  Co.  cars,  whether  "yearly," 
"monthly"  or  "registered"  tickets. 

"A.  M.  Following  Date"  to  be  used  by  conductors  of  cars  run- 
ning later  than  12:30  a.  m.  and  will  be  honored  accordingly. 

n  AND   DD  WENTWOKTH  AVE. 

Transfers  "D"  will  be  issued— only  on  north-bound  trips — cither 
for  cash  fares  or  transfers  and  to  be  punched,  for  transfer  points,  as 
follows: — 

In  space  i — from  cars  going  north  only  to  6oth. 

In  space  2 — from  through  cars. 

Transfer  "DD"  will  be  issued — only  on  south-bound  trips — either 
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for  cash  fares  or  transfers,  except  "To  Halsted  at  79th"  to  be  issued 
only  on  cash  fares  collected  south  of  69th.  Transfers  "DD"  to  be 
punched,  for  transfer  pohils,  as  follows: — 

In  space  I — from  cars  going  south  only  to  3gth  St. 

In  space  2 — from  cars  going  south  only  lo  63rd  St. 

In  space  3 — from  cars  going  soulh  only  to  Cxjlh  St. 

In  space  4 — from  through  cars. 

In  space  5 — for  transferring  passengers  to  Halsted  at  79th  St. 

Transfers  from  short  trip  cars  to  through  cars  of  the  same  line, 
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CHICAGO  CITY  RAILWAY  CO.  TRANSFER  SLIP. 

Recei\-able  ONLY    - 

South  On  Halsted  AtO'Nell  or  Archer  or 
West  On  Archer  or  Ashland  At  Halsted, 

for  a  continuous  trip  ol  person  to  »  horn  li.'iued.  Void  ,  aiter  60 
minutes  from  hour  punched. or  if  mutilated.  Transfers  will  not  be 
issue*d  hereon.  ^,^  j^ 
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may,  on  request,  be  issued  to  passengers  on  arriving  at  transfer 
point. 

C.  AND  CO  ASHLAXD  AVE. 

Transfers  "G"  will  be  issued  only  for  cash  fares  and  for  "Cash" 
transfers  from  short  trip  cars  ol  the  same  line  and  to  be  punched, 
for  transfer  points,  as  follows: — 


In  Space  I — from  cars  goinf;  south  only  to  Pitney  Court. 

In  space  2 — from  cars  going  south  only  to  S5th  St. 

In  space  3 — from  through  cars  going  south. 

In  sapcc  4 — from  cars  going  north  only  to  Pitney  Court  or  Hal- 
sted St. 

In  space  S — from  through  cars  going  north. 

Transfers  "GG"  will  be  issued  on  transfers  and  lo  be  punched,  for 
transfers  points,  as  follows: — 

In  space  i — for  transferring  "Transfer"  passengers,  to  the 
Brighton  line,  going  south. 

In  space  2 — for  transferring  "Transfer"  passengers,  to  the  through 
cars,  from  cars  going  south  only  to  55th  St. 

In  space  3 — for  transferring  "Transfer"  passengers,  to  the  through 
cars,  from  cars  going  north  only  to  Pitney  Court  or  Halsted  St. 

In  space  4 — for  transferring  passengers,  to  intersecting  "East  and 
West"  lines,  on  transfers  (from  intersecting  lines)  which  were  is- 
sued for  cash  fares. 

Transfers  "GG"  punched  in  space  I,  2  or  3,  may,  on  request,  be 
issued  to  passengers  (regardless  of  fare  paid)  on  arriving  at  trans- 
fer point. 

o.  k.mek(;encv. 

Eincrgcncy  transfers  will  be  used  only  in  cases  that  are  not  pro- 
vided for  on  the  regular  slips  (such  as  going  to  and  from  the  depot 
via  an  intersecting  line).  They  will  be  issued  cither  for  cash  fares 
or  transfers  according  to  the  general  rules  governing  the  line  over 
which  the  car  is  passing. 

Conductors  will — punch  "Cash"  or  "Transfer"  according  to  fare 
paid — punch  the  word  "On"  (in  column  N.,  S.,  E.  or  W.,  as  the 
case  may  require)  opposite  the  line  on  which  transfer  is  to  be  hon- 
ored— punch  the  word  "At"  opposite  the  proper  line  to  indicate 
transfer  point.  If  punched  "Cash"  another  transfer  may  be  issued 
tliercon  the  same  as  for  cash  fare. 

These  transfers  will  be  honored  when  presented  according  to  con- 
ditions printed  on  back  of  slip. 

1',  SPECIAL." 

Transfers  to  the  "West  Side"  will  be  issued  only  from  north  or 
east-bound  cars  of  the  Halsted,  Ashland  and  .Archer  Ave.  lines,  for 
cash  fares  or  on  "Cash"  transfers  received  from  short  trip  cars  of 
the  same  line. 

Transfers  from  the  "West  Side"  will  be  honored  only  on  south 
or  west-bound  cars  of  the  Archer,  Ashland  and  Halsted  St.  lines, 
and  transfers  will  be  issued  thereon  only  from  short  trip  cars  to  the 
through  cars  of  the  same  lines. 

Passengers  showing  transfers  to  or  from  the  "West  Side"  will  be 
allowed  to  retain  transfers  and  ride  free  on  Halsted  St.  beiween 
Archer  Ave.  and  O'Neil  St. 

In  all  cases  before  the  transfer  slips  are  issued  to  the  conauctors 
the  date  is  printed  upon  them  in  the  rectangle  blank  shown  in  our 
engravings. 


TWO  NEW  WESTERN  NEW  YORK  ROADS. 


Two  new  companies  have  been  organized  in  Buffalo  for  the  con- 
struction of  railways.  The  South  Buflfalo  Railways  Co.  was  incor- 
porated with  a  capital  stock  of  $500,000.  This  company  proposes 
to  build  a  road  18  miles  long  having  a  northern  terminus  at  a  point 
on  the  line  of  the  Buflfalo  Creek  Railway  Co.  and  a  southern  ter- 
minus in  the  town  of  West  Seneca.  The  road  is  to  be  standard 
gage  and  operated  by  steam.  The  directors  are  John  J.  Albright, 
Edmund  Hayes,  Geo.  L.  Williams,  Wm.  A.  Rogers.  Franklin  D. 
Locke,  John  G.  Milburn,  Raymond  Albright,  Herbert  H.  Hewitt 
and  Ralph  H.  Plumb. 

The  second  company  is  the  Ridge  Road  &  Lake  Shore  Railway 
Co.,  capital  $40,000,  and  the  intent  is  to  build  an  electric  surface 
railway  from  West  Seneca  to  Hamburg.  The  road  will  be  four 
miles  long. 

The  directors  of  this  company  are  Henry  J.  Pierce,  Wm.  B.  Cut- 
ter, Clark  L.  Ingham,  J.  Henry  Metcalf,  Walter  D.  Ingham,  Wm. 
H.  Gratwick,  jr.,  John  H.  Baker,  John  Otto,  jr.,  and  Geo.  C.  Riley. 

The  old  Hamburg  road  has  been  stirred  up  by  this  new  comer  and 
has  begun  arrangements  for  an  extension  of  its  line  almost  along- 
side oi  the  new  route.  It  is  expected  to  be  a  race  between  the  two 
to  see  which  will  get  the  tracks  laid  first 
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WHY  MILWAUKEE  SHOULD   NOT  REGULATE 
FARES. 


Mr.  H.  C.  Payne,  vice-president  of  the  Milwaukee  Electric  Rail- 
way &  Light  Co.,  appeared  before  a  legislative  committee  in  March 
last,  and  delivered  an  argument  against  a  bill  then  pending  to  em- 
power the  city  of  Milwaukee  to  regulate  the  fare  to  be  charged  by 
his  company.  The  points  made  by  Mr.  Payne  are  equally  applicable 
to  many  other  cities,  and  we  present  a  portion  of  his  argument. 

"At  the  time  of  the  purchase  of  the  several  street  railways  by  the 
parties  now  owning  the  system  in  Milwaukee,  say  about  the  year 
1890,  there  were  five  roads  operating  within  the  limits  of  the  city 
of  Milwaukee:  The  Milwaukee  City  Railroad  Co.,  with  40.50  miles; 
the  Cream  City  Railway  Co.,  with  31.25  miles;  the  Milwaukee  Elec- 
tric Street  Railway  Co.,  with  12.75  miles;  the  West  Side  Railroad 
Co.,  with  20.7s  miles,  the  Milwaukee  &  Whitcfish  Bay  Railway 
Co.,  with  4.75  miles;  total,  no  miles.  These  roads  operated  en- 
tirely independently  of  each  other. 

"There  was  no  transfer  system  between  the  several  roads,  and  if 
a  passenger  desired  to  go  from  a  point  on  one  of  the  lines  to  a  point 
on  any  of  the  other  lines,  such  passenger  was  compelled  to  pay  two 
or  more  fares.  The  present  company  is  the  successor  of  all  of  the 
companies  mentioned,  and,  in  addition  thereto,  has  increased  the 
mileage  so  that  at  the  present  time  it  owns,  controls  and  operates 
175.03  miles  of  track. 

"At  the  time  of  the  purchase  of  these  properties  by  us,  transfers 
were  issued  only  to  a  limited  extent,  there  being  but  five  points  of 
transfer  within  the  city,  and  less  than  800,000  people  availed  them- 
selves of  the  privilege  in  any  one  year.  We  have  increased  the 
transfer  points  to  every  place  upon  our  road  where  the  tracks  in- 
tersect, there  being  51  such  points.  During  the  year  1896,  7.913,593 
people  availed  themselves  of  the  use  of  transfers,  thereby  saving  to 
them  in  that  year  $395,679.65.  It  costs  the  company  just  as  much  to 
transport  a  passenger  upon  a  transfer  as  it  does  upon  a  cash  fare, 
and,  with  no  law  or  ordinance  requiring  us  to  do  so,  we  have  vol- 
untarily made  this  great  concession  to  the  people  of  Milwaukee. 

"Last  year  we  transported  38,587,157  passengers,  of  which  the 
number  of  passengers  paying  five  cents  was  30,673,564,  and  the  trans- 
fer passengers  7,913,593.  The  total  amount  received  for  the  trans- 
portation of  these  passengers  in  1898  was  $1,511,671.77,  or  an 
average  fare  per  passenger  carried  in  1898  of  3.91  cents. 

At  the  time  of  the  purchase  of  these  properties  the  total  mileage 
was  1X0  miles.  We  have  increased  that  mileage  more  than  sixty  per 
cent,  and  we  now  own  and  operate  175.03  miles  of  track.  We  have 
extended  the  street  railway  lines  beyond  the  city  limits  to  all  the 
suburbs,  and  the  electric  cars  now  running  to  Whitefish  Bay,  Wau- 
watosa.  North  Greenfield,  Soldiers'  Home,  State  Fair  Park,  St. 
Francis,  Cudahy,  and  South  Milwaukee,  and  to  Waukesha  and 
Pewaukee  Lake,  as  well  as  to  Racine  and  Kenosha;  and  a  line  will 
be  built  by  us  this  season  to  North  Milwaukee. 

"We  have  not  only  greatly  increased  the  distance  that  a  passenger 
can  be  carried  for  one  fare,  but  we  have  voluntarily  in  many  in- 
stances reduced  the  charges  25  per  cent  by  the  introduction  of  the 
sale  of  commutation  tickets  at  7^  cents,  where  the  fare  had  pre- 
viously been  10  cents,  good  for  any  point  on  our  system  inside  the 
city  limits  of  Milwaukee  to  the  villages  of  Whitefish  Bay,  Wau- 
watosa.  North  Greenfield  and  Cudahy,  and  where  formerly  people 
desiring  to  go  to  West  Park  paid  two  fares,  we  now  charge  but  one 
fare. 

"Attention  is  often  called  to  the  city  of  Washington,  where  com- 
mutation tickets  are  sold,  but  what  are  the  facts  regarding  the  street 
railway  situation  in  that  city?  There  are  but  two  companies  of  any 
importance  in  that  city— the  Capita!  Traction  Co.  (or  the  Pennsyl- 
vania \\e.  line),  with  35.96  miles  of  track,  and  the  Metropolitan 
(or  the  F  St.  line,)  with  22  miles  of  track,  making  altogether  57.96 
miles.  The  earnings  of  the  Capital  Traction  Co.  in  1897  were  $876,- 
210.71;  the  earnings  per  mile  of  track  $24,366.  The  earnings  of  the 
Metropolitan  Co.  for  the  same  year  were  $737,819.69;  the  earnings 
per  mile  of  track,  $33,537.  Consolidating  the  two  gives  57.96  miles 
of  track,  with  earnings  of  $1,614,030.40,  or  earnings  per  mile  of 
track,  $27,847. 

"We  have  in  the  city  of  MiKvaukee  141  miles  of  track,  and  the 
gross  earnings  of  the  road  in  1897  were  $1,409,017.04,  or  $9,994  per 
mile  of  track — $205,000  less  than  the  57.95  miles  of  railroad  earn  in 


the  city  of  Washington,  and  earnings  per  mile  of  about  one-third  as 
great. 

"Upon  the  two  lines  in  Washington,  upon  investigation  I  found 
that  over  72  per  cent  of  the  passengers  carried  by  them  rode  upon 
commutation  tickets,  .\ssuming  that  the  same  results  would  follow 
in  Milwaukee  had  we  been  compelled  to  sell  commutation  tickets 
at  the  rate  of  four  cents,  the  loss  to  us  in  earnings  for  last  year  would 
have  amounted  to  more  than  $230,000.  Mr.  Chairman,  the  net  in- 
come of  the  company  last  year  was  but  $38,108.67,  which  would  have 
left  us  nearly  $200,000  short  of  earning  our  interest  anil  fixed 
charges. 

"In  the  city  of  Washington  there  is  no  general  system  of  trans- 
fers. Each  company  gives  transfers  to  its  own  lines,  but  if  a  pas- 
senger desires  to  go  to  any  part  of  the  city  reached  by  another  line, 
such  passenger  must  pay  an  additional  fare,  while  in  the  city  of  Mil- 
waukee there  is  a  universal  system  of  transfers  in  vogue,  and  a  pas- 
senger can  go  from  any  part  of  the  city  for  one  fare  of  five  cents." 


A    CONCRETE   BREAKER. 


The  accompanying  illustration  shows  a  machine  for  breaking  up 
hardened  concrete  on  roads  where  paving  is  to  be  changed  or  re- 
pairs made.  It  is  shown  as  it  was  used  for  breaking  the  old  cable 
roadbed  at  Los  Angeles.  The  machine  is  controlled  by  Skinner  & 
Miller,  engineers,  of  Los  Angeles,  Cal. 

As  may  be  seen  it  operates  as  does  a  pile  driver.  It  is  made  just 
high  enough  to  clear  the  trolley  wires.  The  hammer  weighs  2,500 
lb.  and  the  wedge,  which  cuts  the  concrete,  weighs  200  lb.  This 
wedge  is  of  steel  and  is  connected  with  the  hammer  by  dowel  pins. 


CONCRETE  BREAKER. 

In  size  it  is  10  x  12  in.  on  the  face,  next  the  hammer,  and  is  14  in. 
deep.  The  wedge  has  been  patented  and  is  owned  by  Messrs.  J.  A. 
Fairchild  and  Geo.  R.  Wilton,  of  the  Alcatroz  Asphalt  Paving  Co., 
of  Los  Angeles. 

The  hammer  is  run  by  an  ordinary  hoist,  the  power  being  a  10- 
h.  p.  motor  which  takes  current  from  the  trolley  wire.  It  has  a  drop 
of  from  8  to  10  feet.  The  motor,  drum  and  hammer  are  sup- 
ported by  a  frame,  mounted  upon  rollers,  and  can  be  moved  at  will 
by  is  own  power  by  attaching  a  rope  to  the  yokes  of  the  cable 
track.  The  hammer  is  moved  laterally  by  the  wheel  shown  at  the 
left  in  the  illustration. 

Messrs.  Skinner  &  Miller  state  that  with  this  machine  they  have 
broken  up  from  320  to  350  ft.  of  single  track  per  day  of  10  hours; 
the  roadbed  was  that  of  a  cable  railway  and  the  concrete  very  hard. 
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THE  SITUATION  IN   DETROIT. 


(I'liiMi  Our  Special  Cori'eKpoiiiIcnI.j 


Ninv  it  is  a  fight  between  tlie  euiuls  and  the  Detroit  Street  Rail- 
way Commission  to  see  whether  the  miniieipaUty  o(  this  city  has  a 
right  to  buy  and  operate  the  street  car  system  ot  this  city.  That  is 
the  one  question  being  generally  discussed  in  Detroit  and  almost 
all  the  business  interests  are  united  on  the  anti-ownership  side. 
In  the  first  place  the  Circuit  Court  has  issued  an  injunction  tem- 
porarily restraining  the  recently  appointed  .Street  Railway  Com- 
mission from  taUiiig  any  action  that  will  result  in  municipal  owner- 
ship. Secondly,  the  commercial  organizations  o(  Detroit  have  em- 
ployed the  leading  attorneys  of  Michigan  and  through  the  at- 
torney-general of  the  state  have  started  ipio-warranto  proceedings 
in  the  Supreme  Covirt  to  loniest  the  constitutionality  of  the  Mc- 
Leod  law,  under  wliich  llie  .Street  Railway  Commission  was  ap- 
pointed and  by  the  powers  of  which  nuniicipal  ownership  was  to  be 
maintained  in  Detroit. 

The  attorneys  cm  both  sides  coniplclcil  Iheir  arnuTneiils  before 
the  Supreme  Court  on  May  6th,  but  that  body  has  stated  that  it  will 
not  be  ready  to  hand  down  an  opinion  for  several  days,  so  with 
the  pending  injunction  nothing  definite  can  be  accomplisiied 
towards  municipal  ownership  in   Detroit  for  some  little  time. 

In  the  meantime  but  little  has  been  accomplished  during  the 
past  month  towards  the  purchasing  of  the  street  railways  by  the 
city  of  Detroit.  The  experts  appointed  by  the  Street  Railway 
Commission  have  completed  their  worU  and  place  a  cash  value  on 
the  real  estate,  tracks,  power  houses,  rolling  stock,  overhead  equip- 
ment and  other  properties  of  the  four  companies  operating  in  De- 
troit at  approximately  $8,000,000.  Just  what  value  the  experts  and 
Commissioners  have  agreed  upon  as  a  price  for  the  franchises  has 
not  been  given  out,  but  from  the  best  information  obtainable  it  is 
a  .good  guess  that  miless  the  courts  interfere  Detroit  will  buy  the 
street  railway  properties  for  about  $12,000,000,  paying  therefor  with 
low  interest  bonds. 

In  the  street  railway  world  at  large  it  is  probably  a  large  mystery 
why  the  present  owners  of  the  street  car  systems  in  Detroit  desire 
to  sell  out  to  the  city.  Today  I  had  a  talk  with  one  of  the  leading 
street  car  officials  in  Detroit  and  received  this  explanation:  "Some 
months  ago  the  City  Council  Committee  on  Ordinances  approached 
the  street  car  management  and  requested  many  things,  includTng 
better  service  on  some  of  the  light  lines,  an  extension  of  the  trans- 
fers, the  construction  of  new  lines  in  some  of  the  suburbs,  the 
lengthening  of  the  hours  of  use  of  workingmen's  3-cent  tickets 
and  a  number  of  other  changes.  Now  the  street  car  company  was 
asked  to  make  a  proposition  and  leading  councilmcn  stated  that 
if  the  company  did  not  care  to  make  these  improvements  the  city 
would  buy  the  lines.  As  a  consequence  the  company  submitted  an 
ordinance  granting  all  the  requests,  provided  a  new.  franchise  was 
given  the  present  companies,  with  an  alternative  of  numicipal  own- 
ership.    .A.nd  thus  started  the  present  consideration." 

Undoubtedly  during  the  coming  month  the  courts  will  render 
their  decisions  and  following  that  the  Commission  and  tlie  street 
car  owners  will  take  final  action.  If  the  decision  is  favorable  to  the 
Commission  it  is  almost  certain  that  the  cily  will  buy  the  lines  and 
properties  in  short  order. 


Detroit  papers  report  that  J.  C.  Shaffer,  of  Chicago,  is  negotiating 
with  Tom  L.  Johnson  for  the  Detroit  street  railways  and  has  an 
option  on  the  system  at  $9,000,000.  Late  information  is  to  the  effect 
that  the  Johnson  deal  with  the  city  has  fallen  through  entirely  and 
this  leads  to  the  supposition  that  Mr.  ShafVcr  could  now  buy  the 
roads  if  he  so  desired.  Mr.  Shaflfer,  however,  refuses  to  make  any 
statement  whatever  regarding  the  matter. 


The  Ohio  Central  Traction  Co.,  of  which  Israel  A.  Kelsey  is 
president,  and  W.  E.  Haycox  manager,  is  building  12' 2  miles  new 
track  between  Gallon  and  Bucyrus,  and  will  have  it  completed  about 
the  middle  of  June.  The  company  has  bought  eight  new  cars,  four 
each  closed  and  open,  and  is  now  building  a  new  car  barn  with  a 
capacity  for  16  cars,  and  a  new  power  house  at  Gallon  with  a  400- 
h.  p.  capacity. 


OPENING  OF  THE  VICKSBURG  ROAD. 

Vicksburg  is  one  of  ihc  oldest  towns  oi  the  .Sonili,  but  until  now 
has  never  had  any  belter  street  car  facilities  than  were  provided  by 
a  few  old  rattle-trap  boxes  and  a  half  dozen  mules.  But  Vicksburg 
had  a  set  of  men  who  realized  that  she  was  capable  of  belter  things, 
and  they  determined  to  bring  them  about.  The  .Society  of  Ben 
liolians  was  formed,  its  ol>ject  being  the  general  upbuilding  and 


STREET  RAILWAY  ARCH. 

improvement  of  the  city.  Through  this  society  the  Vicksburg  Rail- 
road &  Manufacturing  Co.  was  organized  and  developed  so  far  as 
the  furnishing  of  the  city  with  electric  light.  Then  it  occurred  to 
them  that  a  city  of  25,000  population  was  slow  that  did  not  have  an 
electric  street  railway.  Mr.  S.  F.  Mordaunt,  one  of  the  enterpris- 
ing business  men,  began  looking  for  the  right  man  to  construct 
such  a  road,  and  found  him  in  Mr.  J.  C.  Shaffer,  of  Chicago.  A 
company   was   formed,   and    Mr.    Shaffer   was    made   president;   a 


ILLINOIS  CENTRAL  ARCH. 

charter  was  obtained  Feb.  2,  1898.  The  electric  light  plant  was 
purchased  and  the  work  of  construction  was  begun  last  November, 
and  on  .A.pril  24th  the  road  was  finished  and  formally  opened,  the 
occasion  being  made  the  greatest  event  in  the  history  of  Vicksburg 
since  Grant  and  Pembcrton  met  there  in  1863. 

The  Vicksburg  Electric  Street  Ry.  is  eight  miles  in  length.  It 
begins  at  the  city  cemetery,  runs  through  the  center  oi  the  town 
with  diverging  lines  both  to  the  east  and  west,  and  then  continuing 
on  south  out  to  Ken-Caryl  Park,  a  35-acre  tract  the  company  has 
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purchased,  and  which  it  is  now  converting  into  a  handsome  resort. 
There  are  now  lo  open  cars  running,  and  the  citizens  arc  enthusias- 
tic. They  are  crowded  with  passengers  who  deliglit  in  the  novchy 
of  street  car  service. 

The  company  has  btiilt  and  fully  equipped  a  large  power  house. 
It  has  two  2S0-h.  p.  Stirling  and  one  200-h.  p.  Heine  boiler;  one 
300-h.  p.  Cooper  and  one  6oo-h.  p.  Russell  engine  and  Westinghouse 
generators.  The  North  American  Railway  Construction  Co.  built 
the  track,  the  St.  Louis  Car  Co.  built  the  cars,  and  the  Westing- 
house  Co.  furnished  the  complete  electric  equipment.  This  power 
house  was  described  in  our  issue  of  December,  1898. 

President  Shaffer  and  a  party  of  friends  went  from  Chicago  to 
Vicksburg,  in  a  special  car  over  the  Illinois  Central,  to  attend  the 
inaugural  ceremonies.  Everything  was  in  perfect  order  on  April 
24th,  and  Vicksburg  has  never  seen  such  a  season  of  gayety  and 
rejoicing.  It  was  a  whole  week  of  festivity.  Besides  the  street  car 
line  there  was  the  opening  of  a  new  opera  house  and  one  day  was 
devoted  to  decorating  the  graves  of  the  confederate  dead. 

But  the  street  car  feature  was  the  main  one  and  attracted  the 
most   attention.     On  that  day  everybody  had  a  free  ride  out  to 


IMPROVEMENTS  AT  ALLENTOWN,  PA. 


The  Allentown  (Pa.)  &  Lehigh  Valley  Traction  Co.,  of  which  A. 
F.  Walter  is  manager,  is  rebuilding  its  entire  track  between  Allen- 
town  and  Bethleliem,  and  Allentown  and  Catasqua.  It  is  replacing 
45  and  50-lb.  rails  with  "o-lb.  and  using  6  x  8-in.  x  7-ft.  ties.  The 
company  bought  about  900  tons  of  the  rails  of  the  Lackawana  Iron 
&  Steel  Co.  John  A.  Rocbling  Sons  Co.  supplied  ten  miles  of  feed 
wire,  500,000  c.  m.  A  great  part  of  the  special  work  is  being  fur- 
nished by  the  Loraine  Steel  Co.,  of  Johnstown,  Pa.  Particular  at- 
tention is  being  paid  to  the  curves  and  all  the  steel  for  them  is 
especially  rolled  and  guarded,  even  on  curves  of  long  radius,  in  no 
case  are  straight  rails  bent  into  curves.  From  the  J.  G.  Brill  Co. 
were  purchased  30  No.  21  E  trucks,  and  from  the  Westinghouse  Co. 
30  equipments  of  type  B   38  iriotors  to  use  with  them. 

Manager  Walter  says  the  business  of  the  road  is  in  excellent  con- 
dition, the  receipts  being  largely  in  excess  of  last  year  at  this  time. 
An  extra  force  of  men  is  at  work  on  the  iinprovcments,  and  it  is 
expected  all  will  be  completed  by  July  1st. 


APPOINTMENTS  ON  THE  BROOKLYN   RAPID 
TRANSIT  ROAD. 


VICKSliURC.   ARCH. 

Ken-Caryl  Park.  The  streets  of  the  city  were  gorgeous  with  flags, 
bunting  and  elaborate  arches,  and  all  the  bands  in  Vicksburg  and 
the  neighboring  cities  kept  the  crowds  happy  and  the  air  full  of 
music;  the  band  from  the  U.  S.  S.  Nashville  had  the  place  of  honor. 

While  all  the  arches  were  handsome,  the  ones  erected  by  the 
street  car  company,  the  city  of  Vicksburg  and  the  Illinois  Central 
Railroad  Co.,  were  the  most  attractive.  The  street  car  arch  was 
crowned  with  an  old  mule  car,  which  was  in  sharp  contrast  with 
the  new  cars  on  the  streets. 

At  the  Park  there  was  some  speech-making,  Mr.  M.  J.  Mulvehill, 
secretary  of  the  company,  and  S.  F.  Mordaunt,  general  manager, 
being  the  principal  speakers.  President  Shaffer  was  eulogized  and 
in  response  to  numberless  calls  made  a  few  pleasant  remarks. 

After  the  speech-making  all  present  were  invited  to  partake  of  a 
feast,  which  had  been  provided.  A  gigantic  barbecue  had  been  in 
progress,  and  tKe  meat  with  sundry  accompaniments  and  unlimited 
lemonade  was  served  on  tables  scattered  through  the  Park.  There 
was  enough  for  all,  and  everybody  enjoyed  it. 

The  whole  affair  was  a  most  happy  one  and  one  that  will  be  long 
remembered  not  only  by  the  people  of  Vicksburg,  but  by  the  thou- 
sands of  visitors. 


The  Urbana  &  Champaign  Railway,  Gas  &  Electric  Co.,  includ- 
ing the  three  properties  named  in  the  company's  title,  has  been  sold 
to  parties  in  Portland,  Me.,  represented  by  Mr.  W.  B.  McKinley. 
The  transfer  took  place  May  ist.  Under  the  able  management  of 
Mr.  B.  F.  Harris,  Jr.,  president  of  the  properties  sold,  the  plants 
have  been  brought  to  a  high  degree  of  efficiency  and  have  become 
very  attractice  investments. 


President  Rossiter  has  announced  the  following  appointments:  I. 
D.  Barton,  superintendent  of  Brooklyn  bridge  division,  vice  John 
Prince;  George  W.  Edwards,  superintendent  of  the  Brooklyn  "L"; 
W.  W.  Wheatley,  assistant  superintendent  of  all  the  lines  under 
General  Superintendent  McCormack;  George  Goodwin,  superin- 
dent  of  the  Ridgewood  division;  Charles  E.  Harris,  superintendent 
of  the  southern  division;  Miller  Robbins,  Jr.,  superintendent  of  the 
central  division;  Richard  K.  Holdone,  superintendent  of  Canarsie 
division;  John  C.  Webb,  superintendent  of  the  eastern  division; 
William  F.  Duncan,  superintendent  of  the  East  New  York  division, 
and  Newton  W.  Bolen,  superintendent  of  the  Greenwood  division. 


STRIKE   AT   DULUTH. 


Tlie  employes  of  the  Duluth  Street  Ry.  went  on  strike  on  May 
2nd,  after  the  arrest  of  10  discharged  men,  who  are  charged  with 
cutting  feeder  wires.  The  company  resumed  service  two  days  later 
with  outside  non-union  men,  and  several  attacks  were  made  on  the 
new  men.  Two  attempts  to  dynamite  cars  were  made  in  which  one 
car  was  badly  wrecked  and  several  persons  injured.  The  road  is  in 
the  hands  of  a  receiver  who  has  secured  an  injunction  against  inter- 
ference with  the  operation  of  the  cars. 


LUBRICATION  OF  GEARING. 


It  is  a  too  prevalent  idea  that  almost  anything  will  answer  as  a 
lubricant  for  gear  wheels;  that  the  teeth  will  wear,  the  rate  depend- 
ing off  how  well  the  gearing  is  proportioned  for  its  work.  Gear 
teeth  fail  either  through  excessive  wear  of  the  contact  faces  or  by 
breaking  off  because  of  the  shocks  made  possible  by  the  side  clear- 
ance; the  initial  side  clearance  or  backlash  will 
vary  from  1-64  in.  to  1-16  in.  in  cut  gears  and 
from  1-16  in.  to  J^  in.  in  cast  gears,  increasing 
of  course  with  wear  of  the  contact  faces. 

The  Ironsides  Co.,  of  Coluinbus,  C,  has  had 

great  success  with  what  it  calls  "Gear  Shield." 

This   compound    has   been     perfected     on     the 

theory  that  the  proper  lubricant  for  gears  is  one 

which  is  tenacious  and  will  build  up  a  deposit  on 

r  ^*— -^^  the  tooth,  which  prevents  metalic  contact  be- 

(    '        -  tween  the  working  surfaces  and  on  the  back  side 

~"*^  reduces  the  side  clearance  or  backlash  and  pro- 

,  /~        '  vides  a  cushion   which   mitigates  the  effect  of 

shocks  ■  due   to    varying   loads.       The    company 

states   that    "Gear    Shield"    has    proved    to    be 

equally  well  adapted  for  the  fast-running  gearing  of  street  railway 

motors  and  for  the  slow-running  and  heavy  gearing  in  rolling  mills. 

In    the    accompanying    illustration    the    heavy    lines    denote    the 

"shield"  formed  on  the  surfaces  of  the  teeth  by  this  lubricant. 


May  is,   1899.] 
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BROOKLYN   RAPID  TRANSIT  SHOPS. 

I'lu  iii.iin  repair  shops  of  the  Brooklyn  Rapid  Transit  Co.  are 
locatcil  oil  52d  St.,  South  Brooklyn,  extending  from  Second  to 
First  Ave.,  a  distance  of  700  ft.,  with  a  width  of  100  ft.  The  half 
nearest  Second  Ave.,  350  x  100  ft.,  is  two  stories  high,  of  brick.  The 
main  floor  contains  the  mill  room,  part  of  general  store  room 
and  the  remainder  is  frjr  car  body  work.     f)n  the  second  floor  arc 


50x30  ft.  The  machine  shop  is  equipped  with  11  lathes,  i  42-in. 
planer,  2  shapcrs,  i  milling  machine,  I  horizontal  mill,  9  drill  presses 
and  the  necessary  bolt  cutters  and  emery  wheels.  The  latest  ad- 
dition to  the  machine  shop  in  the  way  of  machinery  is  a  double 
spindle  lathe,  made  by  J.  J.  McCabc,  of  14  Dcy  St.,  New  York,  that 
swings  26  in.  on  the  lower  spindles  and  44  in.  on  the  upper.  On  the 
lower  spindles  all  classes  of  small  work  are  easily  handled,  while 
on   llic  upper  spindles  an  axle   fitted  with  ,3.?-in,   wheels   is  readily 


AKMATURK  KliPAIK   SIIOI'.S. 

the  paint  .shop,  paint  stock  room,  general  store  room,  draughting 
room  and  offices  of  the  superintendent  and  time-keeper.  The  re- 
mainder of  the  building  is  of  frame  and  one  story  high,  except  for 
,•1  gallery  over  the  armature  room,  where  insulations,  armature  coils 
and  fields  are  made,  and  another  one  over  the  machine  shop  used  as 
a  pattern  loft  and  for  putting  the  rope  netting  in  fenders. 

The  armature  room,  occupying  a  space  of  140  x  40  ft.,  is  a  very 
busy  place  at  present  owing  to  approach  of  the  open  car  season. 
Some  300  W.  P.  50  armatures  are  being  changed  from  13-turn  to  9- 
tiini  machines  with  a  heavier  size  wire.  The  shafts  on  these  re-wound 


McCAllE  DOUBLE  SPINDLE  LATHE. 

swung  and  any  work  necessary  to  the  axle  or  wheels  is  easily  done 
without  the  necessity  of  removing  the  wheels.  The  upper  spindles 
are  very  convenient  for  turning  out  the  older  types  of  motors  for 
the  large  size  axles  that  are  now  coming  into  use.  Next  to  the 
machine  shop  is  the  wheel  room,  equipped  with  a  vertical  boring 
mill,  hydraulic  wheel  press  and  axle  straightener.  This  room  also 
contains  the  electric  furnace  used  for  heating  the  i^-^-in.  iron  pipe 
that  forms  three  sides  of  the  standard  fender.  These  pipes,  15  ft. 
long,  are  run  into  one  end  of  the  furnace,  which  is  16  ft.  long,  the 
proper  sections  heated,  the  pipe  taken  out  of  the  opposite  end  of 


MACHINE  SHOPS-BROOKLYN  RAPID  TRANSIT  CO. 


armatures  are  being  changed  on  the  commutator  end  so  that  the 
bearing  surface  is  now  z-)-^  x  6  in.  in  place  of  3^2  x  3  in.  In  con- 
nection with  this  alteration  an  iron  sleeve  babbitted  bearing  with  a 
dust  cap  screwed  on  the  end  with  a  taper  thread,  is  used.  A  number 
of  Type  B.  Curtis  armatures  are  being  changed  from  four  to  six 
turns. 

The  machine  shop  and  wheel  fitting  room  are  also  in' the  frame 
building,  the  former  occupying  a  space   110x40  ft.,  and  the  latter 


Hie  heater,  and  laid  on  a  suitable  form,  and  then  bent  to  shape  with 
rollers  connected  by  chains  to  a  countershaft  with  tight  and  loose 
pulleys.  This  countershaft  is  set  in  suitable  pillow  blocks  bolted  to 
yellow  pine  timbers  set  in  the  concrete  floor.  Old  motor  brushes 
and  electric  light  carbons  are  used  in  this  furnace. 

«  »  » 
The  law  regarding  the  use  of  fenders  and  appliances  for  pro- 
tecting life  goes  into  eflfect  in  California  July  ist. 
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LACONIA     N.   H.)   STREET  RAILWAY. 


TROLLEY   EXCURSIONS— A   NEW   FIELD. 


The  Laconia  (N.  H.)  Street  Railway  Co.,  H.  L.  Pierce,  of  Leo- 
minster, Mass.,  president;  L.  S.  Pierce,  of  Laconia,  manager,  is 
building  five  miles  of  new  track  to  connect  Lakeport  and  The 
Weirs.  The  company  has  recently  bought  four  new  13-bench  open 
cars  and  is  remodeling  its  old  barn,  giving  it  a  capacity  for  16  cars 
and  is  building  a  power  house  of  500  h.  p.  capacity. 

This  company  has  a  somewhat  novel  plant  for'street  railway  work. 
It  has  two  Westinghouse  gas  engines  and  two  generators  run  in 
connection  with  a  Stetson  storage  battery.  The  new  extension  of 
the  line  is  on  a  boiilevard  laid  out  along  a  small  lake  to  The  Weirs 
and  further  on  to  the  shores  of  Lake  Winnipesaukee.  Previous  to 
last  fall  the  road  used  horses  from  Laconia  to  Lakeport.  H.  L. 
Pierce,  president  of  the  Pierce  Construction  Co.,  of  Leominster, 
Mass.,  then  bought  into  the  company  and  changed  the  power  to 
electricity.  Mr.  Pierce  has  built  and  operated  a  great  number  of 
roads,  his  range  of  territory  reaching  all  the  way  from  Maine  to 
Texas.  He  is  also  the  president  of  the  Fitchburg  &  Leominster 
Ry.,  of  Fitchburg.  Mass. 

L.  S.  Pierce,  the  manager  of  the  Laconia  Street  Railway  Co., 
was  the  electrician  and  superintendent  of  overhead  construction  of 
the  Pierce  Construction  Co.  until  he  took  ihc  position  of  manager 
of  the  Laconia. 


The  day  of  the  tally-ho  is  pretty  well  over.  Wherever  it  is  pos- 
sible to  construct  an  electric  road  it  is  being  done,  and  trolley  rides 
have  become  the  fad.  Eastern  Massachusetts  is  full  of  these  electric 
transportation  lines,  and  Robt.  H.  Derrah,  of  Boston,  has  been 
quick  to  take  advantage  of  them  and  inaugurate  trolley  excursions. 
Mr,  Derrah  has  had  considerable  experience  in  connection  with 
transportation  companies  of  this  kind,  and  is  entirely  competent  to 
promote  and  manage  such  excursions. 

In  planning  tlie^ construction  of  electric  surface  roads,  one  aim, 
and  a  natural  one,  has  been  to  reach  or  have  on  the  riglit  of  way 
as  many  attractive  features  as  possible.  The  roads  throughout 
Eastern  Massachusetts  are  especially  favored  in  this  regard,  and  a 
trip  over  almost  any  one  of  them  affords  a  pleasant  ride.  Mr. 
Derrah  will  be  glad  to  arrange  with  private  j)arties,  clubs,  picnics, 
conventions,  and  any  and  all  people  wishing  to  get  up  a  novel  and 
interesting  trolley  excursion.  He  can  show  maps  of  routes,  give 
full  particulars  as  to  attractions,  and  will  provide  any  refreshments 
and  entertainment  desired.  Mr.  Derrah  can  be  reached  by  mail  or 
in  person  at  Room  3,  No.  113  Devonshire  St.  Boston,  Mass. 

Mr.  Derrah  entered  the  service  of  the  West  End  Street  Railway 
Co.,  May  3,  1889.  when  Henry  M.  Whitney  was  president,  as  office 
boy;  when  Mr.   Little  became  president  in  1S93,  Mr.   Derrah  was 


MlGUIRE  no.  30  PIVOTAL  TKUCK. 


HIGH    SPEED  TRUCK. 


We  illustrate  a  type  of  truck  which  is  the  latest  production  of  the 
McGuire  Manufacturing  Co.,  and  which  is  one  of  a  large  order 
being  sent  to  the  South  Bend  (Ind.)  Street  Ry.  These  trucks  are 
guaranteed  to  run  50  miles  an  hour  under  a  car  body  of  50,000  lb. 
weight.  The  company  states  that  the  same  load  might  be  carried  at 
a  speed  of  100  miles  with  safety. 

The  truck  is  built  under  the  CIoud-McGuire  patents,  which  feat- 
ure it  is  claimed  permits  the  frame  to  carry  the  car  body  lower  than 
any  other  of  the  same  strength. 

The  outlines  show  simplicity  and  strength.  The  only  springs  in 
sight  are  those  over  the  journal  bo.x  supporting  the  side  frames,  but 
there  are  elliptic  springs  housed  under  the  bolster  of  sufficient  ca- 
pacity to  carry  the  load  and  insure  soft  and  easy  motion.  Alto- 
gether it  is  one  of  the  most  interesting  trucks  for  electric  railway 
purposes.  While  it  has  many  desirable  points,  the  three  main 
ones  are:  First,  short  wheel  base,  to  facilitate  passing  curves;  sec- 
ond, allowing  the  car  body  to.be  carried  as  low  as  the  motors  will 
permit;  third,  motors  hung  outside  of  wheel  base  permits  of  quick 
repairs  and  better  inspection.  The  Peoria  &  Pekin  Ry.  has  just 
placed  an  order  with  the  McGuire  Manufacturing  Co.  for  20  double 
equipments  of  this  same  type  truck.  The  McGuire  Co.  is  running 
to  the  fullest  capacity,  night  and  day  shifts. 


The  Milwaukee  Electric  Railway  &  Light  Co.  has  announced  that 
disabled  wheels  may  be  carried  on  its  cars.  This  is  a  privilege 
bicycle  riders  will  appreciate. 


made  chief  clerk  and  held  this  position  until  the  Boston  Elevated 
Street  Railway  Co.  took  charge,  when  he  became  executive  clerk 
for  President  Gaston.  When  Mr.  Derrah  resigned.  President  Gas- 
ton sent  the  following  letter  to  the  daily  and  weekly  newspapers  of 
Boston  and  vicinity: 

"Mr.  Robert  H.  Derrah,  who  has  been  for  the  last  10  years  con- 
nected with  the  West  End  Street  Ry.  and  the  Boston  Elevated 
Railway  Cos.,  in  the  office  of  the  president,  leaves  the  service  of 
the  latter  company  today  (April  29th)  to  enter  upon  business  for 
himself.  He  has  for  several  years  made  a  special  study  of  the  grow- 
ing electric  railway  system  of  New  England,  and  as  the  publisher 
of  Derrah's  Street  Railway  Guide  for  Eastern  Massachusetts  has 
a  wide  acquaintance  among  street  railway  men.  Mr.  Derrah  is  to 
start  upon  a  new  enterprise  in  this  part  of  the  country,  the  man- 
agement of  electric  car  excursions  for  individuals  or  parties.  In 
England  the  low  price  excursion  is  a  popular  form  of  entertain- 
ment, and  in  Boston  and  its  vicinity  more  attractions  of  greater 
diversity  can  be  found  than  in  any  .other  section  of  the  country. 
While  such  a  business  is  an  experiment  in  New  England,  it  has 
great  possibilities,  and  Mr.  Derrah  leaves  the  Boston  Elevated  Rail- 
way Co.,  accompanied  by  the  best  wishes  of  its  officials  and  em- 
ployes to  be  first  in  the  new  field." 


The  contractors  laying  the  underground  trolley  on  the  Boulevard, 
New  York  city,  are  disappointing  a  great  many  people,  who  ex- 
pected nothing  less  than  ruin  to  the  grass  plots  adjacent  to  the 
track,  and  much  delay  to  traffic.  The  work  is  progressing  quickly 
and  smoothly,  and  as  yet  no  one  has  had  a  complaint  to  make. 


May   is,   1899.] 
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ELECTRIC  TRACTION   AND  ITS  APPLICATION 
TO  SUBURBAN   AND   METROPOLI- 
TAN  LINES. 


Abstracl  of  ;i  pinwr  <»f  I'll  i  lip  D.-twHull.     Read  he  fore  tlur  S<»L-ii't  v  of  An**,  I^oiiiloii. 
Marcli  22,  IH'W. 


There  is  no  longer  room  for  doubt  th.it  ileelricity  is  the  one  pre- 
eiiiMiently  successful  motive  power  for  tramways.  This  is  proved 
by  the  rapid  growth  of  electric  traction.  The  words  "experimental 
line"  have  fallen  out  of  use,  yet  it  is  only  a  few  years  ago  that  those 
who  vciUured  to  foretell  that  the  trolley  system  would  be  generally 
introducd  into  this  country  were  ridiciilcd.  There  is  no  country  in 
which  electric  traction  is  advancing  more  rapidly,  and  in  which 
finer  plants  arc  being  installed  than  in  Great  Britain.  The  day  is 
not  far  off  when  horses  and  steam  will  have  disappeared  from  the 
streets  as  far  as  tramways  arc  concerned,  ami  wlnii  the  horse  'bus 
as  a  competitor  will  be  no  longer  known. 

There  are  practically  three  mctluKls  of  haiidliiiK  electrically  file 
traffic  on  a  railway,  namely: 

1.  By  locomotives  or  motor  cars  hauling  a  train  of  trailer  cars. 

2.  By  independent  motor  cars. 

3.  By  a  set  of  independent  motor  cars  formed  into  a  train  and 
handled  from  the  front  car  or  from  a  so-called  controller  car.  Each 
car,  however,  can  be  separated  from  the  train,  and  it  then  becomes 
an  independent  motor  car. 

As  regards  the  supply  of  the  necessary  current  for  llie  motors, 
there  are  three  distinct  methods: 

Firstly.  By  accumulators  or  storage  batteries  which  may  be  car- 
ried cither  on  the  motor  car  or  locomotive,  or  on  a  tender. 

Secondly.  By  having  a  car  containing  a  stationary  engine, 
dynamo,  and  boiler,  which  supplies  the  necessary  current  to  the 
motors  on  the  cars  comprising  the  train  of  which  it  is  part,  and  as 
proposed  by  W.   Hcilmann. 

Thirdly.  By  continuous  or  multiphase  current  supplied  directly 
from  a  generating  station  or  from  a  sub-station  which,  in  its  turn, 
gets  its  supply  of  energy  from  the  main  station,  the  current  being 
distributed  either  in  the  form  of  direct  or  polyphase  to  conductors 
running  along  the  lines,  and  from  which  the  power  is  supplied, 
through  sliding  contacts  on  the  cars  to  the  motors. 

The  two  former  methods,  as  far  as  this  paper  is  concerned,  will 
not  be  discussed,  as  sufficient  data  are  not  available  to  justly  their 
being  considered. 

The  system  of  transmission  of  energy  to  the  motors  by  means  of 
conductors  laid  along  the  track,  will  therefore  alone  be  considered. 

This  method  allows  of  several  variations  as  far  as  the  generation 
and  distribution  of  power  is  concerned,  amongst  which  the  chief 
may  be  set  down  as  follows: 

(a)  One  continuous  current  generating  station  supplying  current 
direct  to  contact  rail.  Where  drop  in  pressue  owing  to  distance  be- 
comes excessive,  a  negative  "booster"  may  be  used — it  serves,  so  to 
speak,  to  pump  back  the  current  to  the  station,  and  is  self-regulat- 
ing, not  taking  at  any  period  more  power  than  is  actually  required 
to  pump  the  current  back.  Should  there  be  one  or  two  lines  too 
long  to  enable  them  to  be  worked  this  way,  polyphase  high  tension 
generators  should  supply  the  power  to  one  or  more  sub-stations 
along  the  line,  as  may  be  found  necessary  in  which  rotary  con- 
verters are  located,  which  transform  the  current  back  into  continu- 
ous. The  polyphase  generators  to  be  driven  by  continuous  current 
motors  in  the  generating  station.  As  an  example  of  such  a  station, 
the  new  Dublin  tramway  power  house  may  be  taken. 

(b)  One  central  station  generating  continuous  current  with  sub- 
stations in  which  accumulators  are  located  along  the  road,  and 
which  are  charged  by  means  of  a  booster  and  special  cables.  As  an 
example  of  this  system,  the  Leeds  tramways  may  be  taken  as  de- 
signed by,  and  carried  out  by,  the  late  lamented  Dr.  John  Hopkin- 
son. 

(c)  A  series  of  stations,  as  described  under  (a)  and  (b),  situated 
at  various  distances  and  connected  together  one  with  the  other.  As 
an  example  of  this,  the  tramways  and  light  railways  in  and  round 
Boston,  Mass.,  may  be  taken,  owned  by  the  Boston  Elevated  Rail- 
way Co.,  which  has  absorbed  the  well-known  West  End  Co. 

Data  of  Boston  Elevated  Railway: 
Track  miles  operated 305 


Number  of  cars 2.648 

Car  miles  run  during  1898 29.7K7,fxx) 

Passengers  carried  during  1898 172,764,300 

Number  of  power  stations s 

Total  capacity  of  power  stations  in  kw i(),ioo 

Total   rated   i.   h.   p.   of  engines 24,<kk) 

C<0  A  power  station  generating  polyphase  currents,  which,  by 
means  of  static  step-up  transformers,  arc  transmitted  at  tensions 
which  run  from  2,500  to  40,000  volts  to  sub-stations  where  static 
step-down  Iransfrirmers  reduce  them  to  pressures  of  300  to  350  volts, 
the  current  at  this  pressure  enters  rotary  transformers,  which  deliver 
direct  current  at  500  to  550  volts  to  the  line.  As  an  example  of  this 
later  system,  the  Central  London  Ry.,  which  is  now  under  con- 
struction, may  be  mentioned. 

(c)  A  three-wire  system  with  continuous  current,  the  rails  or  re- 
turn forming  the  neutral  wire.  This  has  been  tried  and  found  want- 
ing, and  the  engineers  of  the  Central  London  Ry.  most  carefully 
investigated  its  possibility  and  decided  in  favor  of  polyphase  trans- 
mission and  rotary  converters,  and  rightly  so. 

From  careful  calculaticms  and  the  investigation  of  what  has  been 
done  both  in  Europe  and  America,  there  is  no  getting  behind  the 
fact  that  for  any  power  station  which  will  exceed  4,000  kw.  in  ca- 
pacity, the  polyphase  system  is  nearly  certain  to  prove  C'linmcrcially 
the  only  admissable  one.  This  statement  is  upheld  by  such  an  au- 
thority as  Mr.  H.  F.  Parshall,  M.  I.  C.  E.  It  is  evident  that  in  the 
particular  cases  at  present  under  consideration  (suburban  and  met- 
ropolitan communication),  more  than  4,000  kw.  will  be  under  con- 
sideration,' and  therefore  nothing,  as  far  as  the  power  station  and 
transmission  is  concerned,  but  polyphase  currents  will  be  con- 
sidered. 

There  are  two  distinct  varieties  of  senice  to  be  catered  for.  One 
that  on  a  system  like  the  Metropolitan  and  District,  where  the  stops 
are  frequent  and  the  runs  short.  The  other  the  case  of  long  distance 
lines  with  few  stops.  In  the  present  paper  it  is  only  proposed  to 
consider  the  first  variety.  In  this  case  the  use  of  polyphase  motors 
need  not  be  considered,  as  for  work  entailing  frequent  stopping 
and  starting  they  have  not  up  to  date  proved  satisfactory. 

A  short  examination  of  the  importance  of  rapid  acceleration  on 
lines  having  stopping  places  at  short  intervals  is  interesting.  Prac- 
tical experience  with  electrically-driven  motor  cars,  or  locomotives 
on  the  experimental  track  of  the  General  Electric  Co..  at  Schenec- 
tady, has  proved  that  it  is  perfectly  feasible  to  attain  a  speed  of  30 
miles  an  hour  10  seconds  after  starting  from  a  standstill.  Assuming 
a  level  track,  and  that  during  65  seconds  the  current  is  ciiTofT.  and 
the  train  allowed  to  coast,  that  the  brakes  are  then  put  on.  the  train 
will  be  brought  to  a  standstill  15  seconds  later,  and  the  total  time 
from  start  to  stop  will  be  90  seconds.  Lender  these  conditions  it  will 
be  found  that  the  average  speed  will  have  been  23.16  miles  an  hour, 
and  that  the  total  distance  run  will  be  about  .55  of  a  mile.  Assum- 
ing that  instead  of  attaining  the  30  miles  an  hour  in  10  seconds,  it 
took  30  seconds,  and  that  this  full  speed  of  30  miles  an  hour  was 
kept  up  for  40  seconds  longer,  and  the  brakes  then  put  on.  the  train 
would  be  brought  to  a  standstill  in  90  seconds,  and  the  average 
speed  would  work  out  as  21.66  miles  an  hour,  or  an  average  speed 
of  about  10  per  cent  less  than  in  the  previous  case,  the  consumption 
of  power,  however,  being  much  greater. 

It  is  evident  that  the  most  important  point  is  to  attain  a  high 
average  speed,  and  to  keep  the  maximum  speed  attained  as  low  as 
possible,  as  by  so  doing  less  power  is  required  in  braking  the  train, 
and  also  less  power  is  required  to  run  the  train.  The  time  between 
the  moment  when  the  maximum  speed  is  attained,  and  when  the 
brakes  are  put  on,  should  be  at  least  from  four  to  six  times  that  re- 
quired for  stopping  the  train,  so  as  to  allow  for  errors  in  judgment 
on  the  part  of  the  driver,  and  also  to  enable  him  to  make  up  lost 
time.  On  the  Manhattan  Elevated  Ry..  in  JTew  York,  the  trains 
which  are  drawn  by  steam  locomotives  take  20  seconds  to  attain  a 
speed  of  14  miles  an  hour,  or  less  than  half  the  speed  in  double  the 
time  as  compared  with  electric  traction  just  mentioned. 

A  much  larger  current  will  be  required  to  attain  a  rapid  accelera- 
tion than  to  attain  a  slow  one.  but  the  current  vriW  be  required  dur- 
ing a  much  shorter  time,  and  the  total  energy  supplied  will  be  less 
in  the  case  of  rapid  than  of  slow  acceleration.  This  fact  must  not 
be  lost  sight  of  when  calculating  the  feeders  for  such  a  system,  and 
the  train  service  should  be  arranged  in  such  a  wav  that  as  few  trains 
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as  possible  start  together.  Furthermore,  the  more  rapid  the  accel- 
eration required  the  larger  will  the  motors  have  to  be,  and  there- 
fore there  will  be  a  limit,  above  which  it  will  not  be  advantageous  to 
push  the  rapidity  of  acceleration.  In  new  tunnel  lines,  such  as  are 
now  being  constructed  all  over  London,  it  will  be  evident  that  it  is 
an  advantage  to  have  the  stations  built  with  a  down-grade  for  the 
trains  to  start,  so  as  to  help  the  motors  and  reduce  the  current 
required  at  starting,  and  that  similarly  it  will  be  an  advantage  to 
have  an  up-grade  when  nearing  a  station,  so  as  to  reduce  the 
amount  of  power  required  in  braking.  By  properly  choosing  these 
gradients  it  is  found  that  a  total  economy  of  from  40  to  50  per  cent 
in  the  total  power  required  by  a  train  may  be  made.  According  to 
Mr.  Potter's  tests  it  was  found  that  during  acceleration  an  average 
power  of  32  amperes  per  ton  of  weight  of  train  was  required. 

With  a  complete  train  composed  of  one  motor  car  and  two  pas- 
sengers cars,  weighing  complete  148,000  lb.,  a  maximum  horizontal 
effort  of  9,750  lb.  was  required  in  acceleration,  the  maximum  cur- 
rent was  780  ampers  at  500  volts,  the  maximum  speed  attained  was 
32  miles  an  hour,  and  the  time  taken  to  attain  the  speed  was  34 
seconds,  the  motor  car  being  equipped  with  two  200-h.  p.  motors. 

In  another  case,  with  a  train  composed  of  one  motor  car,  equipped 
with  two  i2S-h.  p.  motors  and  one  trailer  car,  the  total  weight  of 
train  being  103,000  lb.,  a  maximum  speed  of  31  miles  an  hour  was 
attained  in  37  seconds,  the  maximum  current  being  500  ampers,  and 
the  maximum  horizontal  eflfort  required  to  attain  acceleration  5.640 
lb.  In  a  series  of  tests  made  on  the  Nantasket  Beach  line  it  was 
found  that  with  a  heavy  motor  car,  51  ft.  in  length  over  all,  carrying 
ibo  passengers,  weighing  31  tons,  on  an  average  distance  of  2,980 
ft.,  between  stations,  a  maximum  speed  of  40  miles  an  hour  was 
attained,  the  average  speed  being  18  miles  per  hour,  and  the  power 
required  was  0.098  Board  of  Trade  units  (i.  e.,  kilowatt-hours)  per 
ton  mile. 

In  an  experiment  with  a  train  composed  of  one  motor  car  and 
one  trailer  car,  weighing  57  tons,  with  an  average  distance  between 
stations  of  4.280  ft.,  a  maximum  speed  of  y}  miles  was  attained,  the 
average  speed  being  17  miles  an  hour,  the  power  required  being 
0.067  Board  of  Trade  unit  per  ton  mile. 

From  a  comparison  of  the  actual  results  obtained  on  the  elevated 
electric  railways  of  Chicago  and  on  the  Metropolitan  and  District 
line  in  London,  we  see  that  whereas  the  maximum  speed  of  25  miles 
an  hour  is  obtained  in  10  seconds  with  electric  traction,  it  takes  33 
seconds  to  do  it  with  steam  locomotives — and  that  whilst  the  elec- 
trically propelled  train  could  do  the  distance  of  1,880  ft.  in  66  sec- 
onds, with  steam  it  would  take  93  seconds,  or  nearly  half  as  much 
time  again.  If  in  the  case  of  electric  traction  the  power  is  cut  oflf 
the  moment  the  maximum  speed  of  25  miles  an  hour  is  obtained, 
and  the  train  allowed  to  coast  before  the  brakes  are  put  on,  the  dis- 
tance considered  would  be  done  in  76  seconds.  The  steam  driven 
train  even  then  would  take  more  than  25  per  cent  more  time  to  do 
the  same  distance. 

Having  tried  to  show  the  advantages  which  electric  traction  pos- 
sesses as  regards  the  possibility  of  increasing  the  frequency  of  the 
trains  without  decreasing  the  factor  of  safety,  namely,  the  distance 
between  two  trains,  it  may  be  advantageous  to  see  how,  from  an 
economical  standpoint  of  generating  power,  electricity  is  a  cheaper 
method  of  operation  than  steam  locomotion.  An  electrically  driven 
train  only  requires  one  man  instead  of  two  to  drive  it,  and  when  the 
train  is  not  running  no  power  is  consumed  and  no  coal  or  water 
wasted.  Steam  locomotives,  it  is  well  known,  use  but  very  little 
less  coal  and  water  when  they  are  standing  still  than  when  they  are 
running,  and  are  much  less  economical,  consuming,  as  they  do  in 
America,  from  5  to  6  pounds  of  coal  per  indicated  h.  p.  h.  On  main 
line  English  roads  it  is  stated  that  three  to  four  pounds  are  con- 
sumed, and  taking  an  average  power  of  400  h.  p.  per  locomotive, 
and  a  train  plus  engine  weighing  250  tons,  at  a  speed  of  40  miles 
an  hour,  we  get  at  the  most  economical  rate  about  0.65  lb.  of  coal 
per  ton  mile,  or  compared  to  the  electric  power  required  by  electric 
traction  13  lb.  of  coal  per  Board  of  Trade  unit  required,  which  is 
enormous — under  favorable  conditions  it  would  not  take  much  over 
3  lb.  of  coal  to  give  one  Board  of  Trade  unit  at  the  switchboard. 
A  properly-designed  electric  station  with  large  units  would  probably 
never  consume  more  than  2  lb.  of  coal  per  i.  h.  p.  h.,  or  2.65  lb.  per 
kw.  h.  at  the  switchboard,  and  engines  of  the  size  of  4,000  to  6,000 
h.  p.  would  be  guaranteed  to  consume  not  more  than  12  lb.  of 
steam  per  i.  h.  p.  h.     A  large  station  would  fully  justify  a  compara- 


tively large  initial  expense  in  coal  handling  and  stoking  machinery, 
and  the  location  of  the  station  could  be  chosen  so  as  to  be  most 
advantageously  situated  as  regards  both  coal  and  wattr,  the  coal' 
without  being  handled  being  taken  from  either  the  ship's-hola  or  the 
railway  truck,  conveyed  automatically  to  the  coal  stores  and  from 
thence  automatically  to  the  fires,  the  ashes  being  conveyed  away 
automatically  as  well.  In  such  a  station  but  very  few  men  would 
be  required,  and  the  cost  of  power  could  be  reduced  below  one  half- 
penny per  Board  of  Trade  unit,  including  expenses  of  every  kind. 

Comparing  again  the  coal  consumption  per  train  mile  on  large 
English  main  line  railways,  which  varies  from  35  to  58  lb.  of  coal  per 
ton  mile,  corresponding  to  28.12  to  46.4  lb.  per  Board  of  Trade  unit, 
required  to  be  generated  at  the  power  house.  The  following  re- 
sults actually  obtained  with  slow-speed  corliss  type  engines  and 
standard  American  railway  generators,  may  be  of  interest; 

Total  coal  consumed,  Brooklyn  City  Railway  Co.,  per  Board  of 
Trade  unit,  3  lb. 

Total  cost,  everything  included,  of  Board  of  Trade  unit  at  switch- 
board, .5195  cent  (about  one  farthing). 

Cost  of  coal  per  unit,  .2307  cent,  about  0.166  of  a  penny;  Union 
Traction  Co.,  Philadelphia. 

Poorest  coal,  3^-2  lb.  consumed,  per  Board  of  Trade  unit  at  switch- 
board. 

In  another  case  cost  of  coal,  0.272  cent  per  Board  of  Trade  unit 
at  switchboard,  about  o.i86d. 

Total  cost  of  unit,  all  included,  0.591  cent,  about  o.296d. 

Coal  consumption  in  another  case  with  corliss  engine,  average  for 
one  year,  per  i.  h.  p.  h.,  1.65  to  1.76  lb. 

What  good  slow-speed  corliss  engines,  properly  designed  for  rail- 
way work,  compared  to  other  engines  mean  are  shown  by  the  fact 
that  by  such  a  change  in  a  large  American  station  the  coal  con- 
sumption was  reduced  from  an  average  of  8.3  to  4.9  lb.  of  coal  per 
car-mile. 

From  a  series  of  figures  obtained  from  the  various  Chicago  elec- 
tric overhead  lines,  from  0.16  to  0.135  Board  of  Trade  units  are  re- 
quired at  the  switchboard  to  drive  the  trains,  the  average  speed  of 
the  trains  being  135-^  miles  an  hour,  and  the  maximum  speed  ob- 
tained varying  from  28  to  35  miles  an  hour. 

The  coal  and  water  consumption,  per  Board  of  Trade  unit,  must 
necessarily  be  very  low,  the  losses  in  the  step-up  and  step-down 
transformers  and  in  the  transmission  and  rotary  cenvcrters  would 
not  be  very  great,  and  it  would  be  perfectly  feasible  to  attain  an 
efficiency  of  60  per  cent  at  the  motor  terminals  and  of  50  per  cent 
on  the  power  applied  to  the  car  axles.  Large  engines  and  large 
gnerators  and  converters  are  dsigned  so  as  to  take  an  overload  of 
25  per  cent  for  any  period  of  time,  and  be  capable  of  overloading  50 
per  cent  for  a  short  time  without  injury,  and  by  a  selection  of  proper 
units  a  very  large  economy  could  be  attained. 

The  elevated  railroads  of  New  York  and  Brooklyn  have  been 
losing  business  during  the  last  few  years  so  rapidly  that  the  financial 
conditions  of  the  Brooklyn  system  is  serious,  and  the  return  on  in- 
vestment of  the  New  York  system  much  reduced,  and  is  still  de- 
clining. The  elevated  railroads  of  Chicago  have  never  been  able 
to  earn  a  satisfactory  dividend.  The  general  introduction  of  elec- 
tricity in  the  Chicago  system  has  greatly  improved  the  Chicago 
situation,  in  spite  of  the  competition  of  the  surface  trolley  lines, 
which  parallel  the  elevated  lines  in  most  cases.  The  elevated  rail- 
road problem  is  resolved  into  a  discussion  of  speeds,  station  fre- 
quencies, and  relative  costs  of  service.  Any  railroad  of  this  class 
which  aims  to  maintain  a  high  schedule  must  choose  a  motive 
power  in  which  the  possibilities  of  rapid  acceleration  are  a  maxi- 
mum, and — all  other  conditions  being  equal — should  choose  that 
particular  motive  power  which  will  bring  about  the  quickest,  accel- 
eration, consistent  with  the  economy. 

The  Manhattan  system  is  a  comparatively  simple  one,  with  four 
main  through  lines,  without  branches  of  importance,  while  the 
Brooklyn  and  Chicago  systems  are  composed  of  trunk  lines  with 
branches,  involving  more  or  less  complicated  switching  arrange- 
ments. Until  about  a  year  ago,  the  three  Chicago  companies,  the 
Lake  Street,  the  South  Side,  and  the  Metropolitan,  had  mdependent 
termini  in  the  business  neart  of  the  city.  Now,  however,  the 
"Loop,"  encircling  the  business  district,  is  used  as  a  terminus  for  all 
three  lines  and  for  a  fourth,  the  North  Western,  now  under  con- 
struction, and  all  the  elevated  trains  of  the  city  pass  round  this  loop 
on  each  trip.    The  Brooklyn  elevated  system  has  lately  secured  a 
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new  terminus  on  the  Manluiltan  Island  side  of  the  Brooklyn  Brfd^e, 
and  experiments  arc  beinK  made  with  a  view  to  converting  the  en- 
tire Brooklyn  system  to  electricity  in  the  near  future.  The  entire 
New  York  system,  however,  is  at  present  operated  by  steam  locomo- 
tives. 

The  little  locomotives  in  use  on  the  New  York  system  weigh  47,- 
000  lb.,  of  which  31,500  are  on  the  four  42-in.  driving  wheels,  and 
15,500  are  on  the  four  30-in.  truck  wheels.  The  total  wheel  base  is 
193  in.,  of  which  60  in.  is  rigid.  The  cylinders  are  12  in.  in  diameter, 
and  have  a  i6-in.  stroke.  The  grate  area  is  16.5  sq.  ft.,  and  the  total 
healing  surface  is  4,034  sq.  ft.  There  arc  154  flues  I'/i  in.  in  diam- 
eter and  75  in.  long. 

The  standard  Manhatl.in  car  weighs  29,088  lb.,  has  scats  for  48, 
and  frequently  carries  100  passengers.  It  is  mounted  on  eight  30- 
in.  wheels. 

The  total  weight  of  a  S-car  loaded  Manhattan  train  is  about  130 
tons.  The  weight  on  the  drivers  is  12  per  cent  of  the  total  train 
weight,  and  with  25  per  cent  adhesion,  the  maxinmni  dr.iwb.ir  pull 
possible  for  the  locomotive  to  exert  is  7,875  lb. 

The  electric  locomotive  car  of  the  Metropolitan  Electric  Railway 
Co.,  Chicago,  weighs  53,200  lb.  complete  with  motors,  or  40,000  lb. 
exclusive  of  motors.  It  is  a  standard  American  passenger  car  with 
full  seating  capacity,  about  one-half  of  each  platform  being  taken 
up  with  the  cab  and  necessary  controlling  apparatus.  The  trail 
cars  weigh  33.000  lb.  The  seating  and  standing  capacity  of  both 
motor  and  trail  cars  is  approximately  90  passengers.  The  average 
4-car  heavily-loaded  train  will  weigh  about  100  tons,  of  which  32.5 
tons  approximately  are  on  the  four  wheels  of  the  locomotive's 
motor  truck,  and  67.5  tons  are  in  the  trail  cars.  From  30  to  35  per 
cent  of  the  entire  train  weight  is  available  for  traction  under  these 
conditions,  and  the  maximum  drawbar  pull  possible  to  exert  without 
slipping  of  wheels  is  about  16,250  lb. 

The  South  Side  Elevated  Railway  Co.,  of  Chicago,  is  equipped 
with  the  Sprague  multiple  unit  system,  by  means  of  which  two  or 
more  cars  in  a  train  are  equipped  with  motors  and  may  be  oper- 
ated in  unison  by  a  single  controller  from  any  point  in  the  train. 
The  company  is  now  operating  four-car  trains  on  each  of  which  is 
a  motor  truck  carrying  two  motors.  The  cars  weigh  about  twenty 
tons  oach  without  load,  and  about  60  per  cent  of  the  train  weight 
is  available  for  traction. 

There  are  therefore  three  distinct  types  of  elevated  railway  equip- 
ment, the  steam  locomotive  using  10  to  15  per  cent  of  the  train 
weight  for  traction  under  heavy  traffic  conditions,  the  electric  loco- 
motive using  30  to  35  per  cent,  and  the  multiple  unit  system  using 
any  amount  desired  up  to  60  per  cent  of  the  train  weight. 

The  transportation  expenses  of  the  South  Side  Elevated  Ry.  in 
Chicago  for  July,  August,  and  September,  1897.  when  steam  loco- 
motives were  employed,  were  2.8  cents  per  car  mile,  while  in  the 
same  months  of  1898  they  were  1.9  cents  per  car  mile,  or  a  saving 
of  nearly  0.9  cent,  or  about  33  per  cent. 

The  characteristic  difference  between  the  acceleration  curve  oi  a 
train  hauled  by  a  steam  locomotive  and  one  driven  electrically  is 
that,  whereas  the  acceleration  where  steam  is  used  as  a  motive  power 
increases  at  first,  slowly  following  a  curve  which  is  nearly  tangent  to 
the  horizontal  or  time  axis,  the  acceleration  curve  in  the  case  of 
electric  propulsion  is  represented  by  a  straight  line  rising  very 
rapidly,  and  forming  a  very  small  angle  with  a  vertical  axis. 

It  may  be  interesting  to  mention  a  few  details  regarding  the  two 
large  power  stations  which  are  now  being  equipped  in  New  York, 
and  which  will  operate  the  two  large  tramway  systems  of  that  city, 
namely,  the  Metropolitan  and  the  Third  Avenue.  The  Metropolitan 
Station  is  now  under  construction,  and  will  contain  eleven  direct 
(iinnected  sets  each  3.500  kw.,  room  for  extension  being  allowed, 
and  a  capacity  having  been  foreseen  of  nearly  double  that  amount. 
The  following  gives  the  particulars  of  the  General  Electric  dynamos 
which  will  be  used. 

The  machine  will  have  a  frequency  of  25  cycles  per  second,  at 
6,600  volts.  It  will  have  40  poles,  and  will  run  a  speed  of  75  r.  p.  m. 
It  will  be  of  the  stationary  armature  type,  the  core  being  built  up 
of  laminations  .014  in.  thick.  Each  lamination  has  two  dove-tail 
projections  which  fit  in  corresponding  slots  in  a  heavy  cast-iron 
spider.  Spaces  are  left  between  the  laminations  at  intervals  through 
which  currents  of  air  are  driven  by  the  rotating  field  and  circulating 
by  intimate  contact  with  core  and  windings.  The  armature  winding 
consists  of  form-wound  coils  placed  in  slots  in  the  core  and  retained 


by  wooden  wedges,  the  edges  of  which  tit  into  recesses  in  the  teeth. 
The  field  frame  consists  of  a  cast  steel  ring  supported  upon  a  cast 
iron  spider,  to  this  arc  bolted  laminated  core  of  sheet  iron,  the  pole 
pieces  of  which  project  over  and  support  the  copper  field  wind- 
ings. The  field  winding  consists  of  copper  strips  wound  on  edge 
with  paper  insulation  between  turns.  The  insulation  is  such  as  to 
stand  a  test  of  4,000  volts  alternating  between  the  winding  and  the 
core.  The  exciting  E.  M.  F.  is  125  volts.  The  collecting  rings  arc 
of  copper,  and  carbon  brushes  arc  used.  The  armature  winding  is 
tested  to  12,000  volts  alternating.  The  temperature  rise  of  the 
machine  after  ten  liours'  run  at  full  load  is  well  under  40"  C.  The 
efllcicncies  are  as  follows: 

Per  cent. 

I'A  load   90 

Full  load  9S-5 

J4  load  95 

^^  load  92s 

■4  load  88 

Inherent  Regulation   9 

The  steam  engines  which  drive  these  dynamos  arc  cross  com- 
pound Allis  vertical  engines,  46-in.  high  and  86-in.  low  prcssuc 
cylinders,  and  60-in.  stroke.  They  will  develop  4,500  i.  h.  p.  at  the 
rated  economical  load,  and  will  be  able  to  work  continuously  at 
6,000  h.  p.  if  required,  and  for  a  short  space  of  time  they  arc  to  be 
able  to  work  at  7,000  h.  p.  The  crank  shaft  is  of  solid  steel,  bored 
and  forged,  with  a  hole  16  in.  diameter  the  entire  length,  and  it  is  37 
in.  in  diameter  where  the  wheel  and  armature  arc  located.  The 
diameter  of  the  shaft  in  the  bearings  is  34  in.,  and  the  length  of 
the  bearings  60  inches.  The  fly-wheel  will  have  cast  steel  centers, 
and  the  rim  will  be  built  up  of  steel  plates  riveted  together.  The 
rim  will  weigh  225,000  lb.,  and  the  engine  itself,  complete,  about  600 
tons,  and  it  is  believed  that  as  good  results  as  izj-^  lb.  of  steam  per 
i.  h.  p.  will  be  easily  obtained.  There  will  be  several  sub-stations 
in  which  will  be  located  step-down  transformers  of  300  kw.  each, 
which  will  lower  the  voltage  from  6,600  volts  to  350  volts.  At  this 
prcssuc  the  current  will  enter  rotary  converters  of  900  kw.  each,  and 
will  be  delivered  in  the  shape  of  a  continuous  current  of  500  volts 
to  the  tramway  system. 

This  company  operates  some  250  miles  of  tracks  and  carries  ap- 
proximately 250  million  passengers  every  year. 

The  Third  Avenue  Road  is  now  engaged  in  equipping  all  existing 
horse  and  cable  lines  with  electric  traction,  and  for  this  purpose  has 
just  given  out  a  contract  for  a  power  station  which  will  eventually 
contain  16  3.000-kw.  generators.  The  generators  will  be  very  sim- 
ilar to  those  described  above,  and  are  being  built  by  the  Westing- 
house  Co.,  who  are  the  sole  contractors  for  the  whole  work.  The 
engines  will  be  Marine  type,  vertical,  and  are  being  built  by  the 
Wcstinghouse  Machine  Co.  Sub-stations  with  rotary  tran.«ferers 
will  be  used,  as  in  the  case  of  the  Metropolitan  system. 

To  give  an  idea  of  what  may  be  done  as  regards  power  transmis- 
sion the  following  few  figures  may  be  useful.  The  first  attempts  at 
this  class  of  work  were  made  during  the  Frankfort  Exhibition  of 
1891,  300  h.  p.  being  satisfactorily  transmitted  a  distance  of  io6 
miles  with  a  pressure  of  30,000  volts.  Since  that  time  electrical 
power  transmission  has  largely  increased,  and  the  results  obtained 
have  been  very  satisfactory,  4.000  h.  p.  at  the  present  moment  are 
regularly  transmitted  a  distance  oi  85  miles  to  the  city  of  Sacra- 
mento, Cal.,  at  a  pressure  of  30,000  volts,  where  they  are  transformed 
into  low  pressure  three-phase  and  continuous  current  for  lighting, 
power,  and  traction  purposes.  At  Telluride,  Utah,  1,000  h.  p.  are 
transmitted  55  miles  at  a  pressure  of  40.000  volts:  4.500  h.  p.  are  trans- 
mitted a  distance  of  40  miles  to  Salt  Lake  City  at  a  pressure  of  15.- 
000  volts;  1,400  h.  p.  are  being  transmitted  35  miles  to  Fresno,  Cal., 
at  a  pressure  of  11,000  volts;  2,000  h.  p.  are  being  transmitted  30 
miles  to  West  Kootenay,  British  Columbia,  at  a  pressure  of  20,000 
volts;  10,000  h.  p.  are  being  transmitted  from  Niagara  to  Buffalo,  a 
distance  of  22  miles,  at  a  pressure  of  10.000  volts.  All  the  plants  are 
working  and  giving  satisfaction,  and  have  nothing  experimental 
about  them  and  there  are  hundreds  more  such. 

In  the  designing  and  carrying  out  of  a  large  system,  there  are 
three  points  which  are  frequently  overlooked  and  which  may  cause 
a  disastrous  failure.  These  are  good  and  adequate  bonding;  thor- 
oughly good  insulation,  both  mechanically  and  electrically;  and 
trucks  suited  for  the  work  for  which  they  are  intended. 
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As  regards  the  bonding,  the  bonds  used  should  be  llcxible,  but, 
at  the  same  time,  should  contain  no  solder  or  brazed  joint,  and  they 
should  be  expanded  against  the  side  of  holes  drilled  in  the  web  or 
foot  of  the  rail,  and  held  in  place  by  pins.  Bonds  of  this  descrip- 
tion, when  properly  applied,  can  be  absolutely  relied  upon,  the  con- 
tact resistance  of  the  bond  with  the  rail  not  being  greater  than  the 
resistance  of  the  solid  bond. 

With  regard  to  the  third  rail  insulators,  very  good  results  are 
obtained  by  using  insulating  bolts  screwed  into  base  plates  which 
are  fixed  to  the  sleepers,  cast  iron  chairs  being  fixed  to  the  head  of 
the  bolts  to  hold  the  rails. 


THE    PHILADELPHIA   EXPOSITION. 


.Among  all  he  expositions  to  be  held  during  the  next  few  years. 
either  in  this  country  or  abroad,  there  is  none  which  appears  to 
be  of  more  importance  and  to  possess  such  vital  interest  for  the 
American  manufacturer  as  the  one  to  be  opened  in  Philadelphia  on 
September  14th  and  to  continue  until  November  30th.  This  ex- 
position will  have  for  its  main  feature  the  development  of  American 
goods  made  expressly  for  export,  and  to  emphasize  the  importance 
of  the  event,  it  is  the  intention  to  secure  exhibits  of  foreign  prod- 
ucts to  be  placed  side  by  side  with  those  of  American  make,  in  or- 
der that  manufacturers  of  the  United  States  may  readily  see  just 
what  competition  tliey  must  meet  abroad  as  well  as  to  show  the 
peculiarties  in  the  demand  of  the  foreign  market.  This  is  the  first 
exposition  of  this  character  ever  held  in  this  country.  Its  import- 
ance from  the  standpoint  of  comparison  alone  must  at  once  be 
manifest  to  every  .American  manufacturer,  whether  he  be  a  locomo- 
tive or  a  snowplow  maker  or  the  maker  of  the  smallest  novelties 
imaginable.  So  long  as  the  products  may  or  can  be  exported  they 
will  be  given  a  place  in  this  great  Philadelphia  exposition  of  1899. 

This  enterprise  has  received  the  sanction  of  the  National  Gov- 
ernment, and  Congress  has  appropriated  the  sum  of  $350,000  in  its 
aid.  Philadelphia  has  given  $200,000  and  the  state  of  Pennsylvania 
$50,000.  At  least  $100,000  will  be  raised  by  private  subscription, 
and  if  the  bill  now  pending  in  the  State  Legislature  to  increase  the 
state's  appropriation  to  $250,000  is  passed,  there  will  be  a  total  ex- 
position fund  of  $900,000. 

This  important  enterprise  will  be  under  the  joint  auspices  of  the 
Philadelphia  Commercial  Museum  and  the  Franklin  Institute. 
Nearly  every  Board  of  Trade  and  Chamber  of  Commerce  in  the 
United  States  has  signified  its  willingness  to  co-operate  and  will 
send  delegates  to  the  Commercial  Congress  to  be  held  in  October. 

The  main  buildings  are  now  under  construction  and  will  cover 
eight  acres  of  ground.  The  space  available  for  the  exhibition  of 
products  will  be  at  least  200,000  sq.  ft.  Adjacent  to  the  exposition 
grounds  proper  and  the  main  buildings  there  is  a  tract  of  56  acres 
which  can  be  used  for  the  erection  of  detached  structures  for  spe- 
cial exhibits.  There  will  be  particular  attention  given  to  the  amuse- 
ment features  and  it  is  intended  to  make  them  as  unique  and  inter- 
esting as  possible. 

The  exposition  grounds  are  located  on  the  Schuylkill  River  with- 
in 15  minutes'  ride  of  the  City  Hall. 


W.   R.  GARTON  CO. 


This  month  is  the  first  anniversary  of  the  W.  R.  Garton  Co.,  man- 
ufacturers' agent,  which  has  now  headquatrers  in  the  Manhattan 
Building.  Chicago.  This  company  started  in  business  a  year  ago, 
and  has  been  phenomenally  successful  from  the  beginnings.  The 
facts  that  only  the  best  of  lines  were  accepted  and  that  both  W.  R. 
Garton,  the  president  and  treasurer  of  the  company,  and  Ray  P. 
Lee,  the  secretary,  are  men  with  a  thorough  knowledge  of  their 
business,  will  easily  account  for  the  success  achieved.  The  com- 
pany represents  some  16  different  concerns,  among  them  being  the 
Electric  Railway  Equipment  Co.,  of  Cincinnati,  which  makes  a 
specialty  of  line  material,  steel  and  wrought  iron  poles,  brackets, 
motor  supplies  and  parts,  etc.  It  also  represents  the  Garton- 
Daniels  Electric  Co.,  the  Keystone  Electrical  Co.  and  the  Morris 
Arc  Lamp  Co. 

The  Keystone  Co.  is  virell  known  and  popular  in  the  East,  and 
the  W.  R.  Garton  Co.  is  making  its  product  equally  well-known  in 
the  West.    The  Morris  Arc  Lamp  Co.  makes  a  thoroughly  up-to- 


date  line  of  lamps,  prominent  among  Ihcm  are  the  alternating  and 
direct  current  enclosed  arcs. 

W.  R.  Garton  is  the  inventor  of  the  Garton  lightning  arrester, 
made  by  the  Garton-Daniels  Electric  Co.  Mr.  Garton  is  also  a 
stockholder  in  that  company,  and  in  the  Raster  Carbon  Rheostat 
Co.  He  is  from  Iowa,  and  for  over  three  years  was  manager  of  the 
railway  department  of  the  Central  Electric  Co.  He  has  been  ident- 
ified with  the  electrical  railway  business  for  15  years.  He  has  been 
in  Chicago  for  five  years,  and  during  that  time  has  given  his  atten- 
tion entirely  to  the  commercial  side  of  electrical  matters. 

Ray  P.  Lee,  the  secretary,  is  also  from  Iowa.  He  graduated  from 
the  electrical  engineering  department  of  the  Iowa  State  University 
in  1894,  and  came  to  Chicago  in  1895.  He  went  into  the  company 
when  it  was  organized  in  May,  1898. 

The  company  also  acts  as  consulting  engineer,  and  in  this  branch 
of  the  business  has  met  with  the  same  success  it  has  as  a  selling 
agent. 


HOSE  BRIDGE. 


The  Ohio  Brass  Co.,  of  ^lansfield,  O.,  has  in  its  emergency  hose 
bridge  a  device  which  can  hardly  fail  to  appeal  to  every  street  car 
manager  in  the  country.  As  the  name  suggests  it  is  a  contrivance 
to  prevent  the  stoppage  of  cars  in  case  of  fire,  where  the  firemen 
lay  hose  lines  across  the  tracks.  The  accompanying  illustration 
clearly  shows  the  working  of  the  device.  The  bridge  is  formed  of 
two  parallel  trusses  16  ft.  long,  fastened  together  by  two  double 
hinged  joints.  When  opened,  the  joints  form  a  cross  bar  and  be- 
come a  rigid  connection  between  the  two  trusses.  The  trusses 
are  flat  on  the  bottom  and  rest  on  top  of  the  rail  and  are  held  ir 
place  by  lugs.     These  lugs  are  made  to  fit  either  a  T,  a  flat,  or  a 


HOSE  BRIDGE. 

grooved  rail.  There  are  no  fine  adjustments  to  make  and  the 
bridge  can  be  placed  in  position  in  30  seconds. 

This  emergency  hose  bridge  is  no  experiment  as  it  has  stood  the 
test  of  practical  service  and  proved  entirely  satisfactory  wherever 
used.  The  total  weight  of  the  bridge  is  about  147  lb.  and  it  can 
be  contracted  to  a  width  of  9  in.  Four  of  the  bridges  can  be 
easily  carried  on  the  ordinary  repair  or  tower  wagon.  There  are 
six  hose  pockets  each  4  in.  square.  The  partitions  are  steel  bolts, 
the  lower  ends  being  riveted  to  the  bottom  rail,  and  they  form  a 
support  for  the  removable  piece  of  the  top  rail.  The  bolts  are 
covered  with  spindles  of  hard  wood.  The  rail  at  the  highest  point, 
in  the  center,  is  only  5'^  in.  high. 

The  bridges  have  been  used  for  more  than  two  years  by  different 
roads  and  none  has  yet  found  the  least  fault  with  them.  On  the 
contrary  the  Ohio  Brass  Co.  is  able  to  furnish  some  exceedingly 
flattering  and  strong  testimonials  from  companies  that  have  used 
them. 


SALE  OF  TERRE  HAUTE  ROAD. 


The  Terre  Haut;  (Ind.)  Street  Ry.  has  been  purchased  by  Stone 
&  Webster,  of  Boston.  This  firm  held  an  option  on  the  first  and 
second  mortgage  bonds,  and  closed  on  May  5th.  The  firm  took 
$450,000  worth  of  first  mortgage  bonds  at  face  value,  and  about 
$300,000  out  of  $600,000  second  mortgage  at  about  a  third  their 
face.  The  property  will  be  improved  and  be  operated  by  the  new 
owners. 


New  York  city  has  her  surface  road  trouble  just  like  common 
cities.  A  broken  stand  on  the  Third  avenue  line  caused  a  tie-up  of 
13  hours  not  long  ago. 
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FALK  COMPANY'S  FOREIGN   WORK. 


CHICAGO  ELECTRICAL  EXPOSITION. 


Ijiicnos  Ayrcs  seems  as  far  away  as  Milolos,  and  the  avcrai-'c 
slroet  railway  man  would  hardly  expect  to  find  the  street  railway  in 
terests  of  that  city  not  only  up  to  date,  but  even  taking  the  lead  over 
some  of  our  American  cities.  However,  the  street  railway  interests 
llicrc  are  very  progressive,  and  determined  that  the  company  hhall 
Ii;:vc  llu'  very  best   to  be   nbl:iliUTl.     In   nrdrr  to   oin'ci   its  tiark 


The  National  ICxposilion  of  Electric  Arts  has  been  incorporated 
in  Illinois  with  an  authorized  capital  of  $30,000.  The  oflicers  arc 
N.  J.  Heinbach,  president;  T.  Carrabinc,  secretary,  and  W.  E.  Burn- 
ham,  treasurer  and  manager.  The  company  plans  to  hold  an  Elec- 
trical Exposition  in  Chicago  this  fall,  at  Tattersalls,  to  open  on 
September  25th  and  close  on  October  9th.  This  exposition  will,  in 
a  way,  be  an  introduction  to  the  annual  convention  of  the  American 


ICNGINK. 


AIR  COMI'KESSOK. 


construction  it  recently,  at  considerable  expense,  sent  engineers  to 
study  the  method  of  cast  welding  as  introduced  by  the  I'nlk  Com- 
pany, and  the  result,  as  might  have  been  expected,  was  a  dccisi  >n  to 
adopt  the  FalU  cast-vvcld  joint  on  all  its  lines. 

To  carry  out  its  order  speedily  and  in  first-class  manner  the  Falk 
Company  built  a  special  welding  outfit  which  has  been  constructed 
in  thi\c  :.'iaol.i"cs,  a;v'  tquipj.ed  with  air  comprcssois  ai.'  .ill  the 
latest  and  best  appliances  for  making  the  castings.  Our  illustnitions 
in  themselves  give  a  good  idea  of  this  extremely  interestini,'  .md 
complete  portable  foundry  plant. 

In  its  home  work  the  company  is  busy,  and  at  present  is  engaged 
in  filling  important  contracts  in  Kansas  City,  for  the  Metropolitan 
road,   and  is   also   welding   the   intcrurban   line   from   Oshkosh   to 


CUPOLA. 

Neenah,  Wis.  Other  welding  contracts  to  be  done  this  season  in- 
clude work  in  Washington.  Hoboken  and  Canton,  in  addition  to 
work  in  New  York  City  which  will  require  three  welding  outfits. 

In  its  department  of  special  work,  and  gears  and  pinions,  the  plant 
is  extremely  busy  and  has  been  running  night  and  day  for  some 
time  past. 

The  directors  of  the  Union  Traction  Co.,  Philadelphia,  Pa.,  have 
ordered  a  reduction  of  fare  to  Willow  Grove  by  way  of  the  Old 
York  road.     The  reduction  is  from  15  to  10  cents. 


Only  one  franchise  is  left  in  the  city  of  Albany,  N.  Y.,  for  street 
car  companies,  and  the  Municipal  Street  Railway  Co.  lately  incor- 
porated with  a  capital  stock  of  $250,000.  has  bid  for  it  on  the  basis 
of  giving  a  3-cent  fare. 


Street  Railway  Associations,  which  convenes  in  Chicago  October 
17th. 

It  is  the  hope  to  make  the  electrical  exposition  very  complete,  par- 
ticular attention  to  be  paid  to  the  adaptability  of  electricity  for 
household  purposes.  An  effort  will  be  made  to  give  displays  of 
writers'  telegraphy  and  to  demonstrate  the  uses  of  liquid  air,  the 
Nernst  Electrolitic  lamp  and  the  X-ray  phenomena. 

The  exhibition  will  be  one  of  popular  interest,  and  it  is  hoped  the 
general  public  will  attend  in  large  numbers.  Already  a  large  num- 
ber of  concerns  have  applied  for  space. 

ELECTRIC  RAILWAYS  IN  GERMANY. 


Mr.  W.  K.  Anderson,  U.  S.  consul  at  Hanover,  reports  the  fol- 
lowing statistics  on  electric  railways  in  Germany: 

Up  to  the  end  of  the  year  1891  the  number  of  cities  in  the  German 
Empire  enjoying  the  advantages  of  electric  street  railways  was  31; 
up  to  the  end  of  1892,  5;  1893,  II;  1894,  19;  1895,  32;  1896,  44;  1897, 
61;  and  on  Sept.  i,  1898,  no  less  than  68.  In  35  other  cities  or  dis- 
tricts, railways  are  in  the  course  of  construction  or  finally  deter- 
mined upon.  The  entire  length  of  electric  lines  in  operation  in  Ger- 
many on  Sept.  I,  1898,  was  888  miles,  and  the  total  trackage  was 
1.205  miles.  The  number  of  motor  cars  was  3,190,  and  the  nuir.bfr 
of  trailers  2,128.  The  length  of  the  new  lines  in  course  of  construc- 
tion or  about  to  be  begun  at  that  date  was  677  miles,  and  their  total 
trackage  830  miles. 

Most  of  the  large  industrial  cities  in  Westphalia  and  the  Rhine 
Province  are  connected  by  a  network  of  electric  roads,  which  serve 
not  only  for  passengers,  but  for  freight  tratfic. 


NO  SEAT.   NO  FARE,"  NO  GOOD. 


One  of  the  cases  tried  in  the  Chicago  courts  last  month  in  which 
the  city  was  the  plaintiff  and  the  West  Chicago  Street  R.  R.  the 
defendent,  and  the  cause  "No  seat,  no  fare,"  was  decided  in  favor 
of  the  company.  The  crowding  of  the  cars  was  clearly  shown,  and 
readily  admitted  by  the  counsel  for  the  company.  But  the  com- 
pany proceeded  to  prove  that  this  was  not  by  any  means  its  fault 
Counsel  said  it  was  the  fault  of  the  city  itself  in  not  permitting  the 
use  of  electricity  where  the  cable  is  now  in  operation  and  because 
it  refused  to  grant  more  street  franchises.  .■Attorney  Donahue,  for 
the  railway  company,  introduced  a  communication  from  Mr.  Yerkes 
to  the  city  council  in  which  he  stated  he  could  not  relieve  the  con- 
gestion on  his  lines  until  he  was  given  these  privileges.  The  com- 
pany says  the  whole  blame  is  on  the  ordinances  which  limit  the  size 
of  the  trains,  the  demands  for  safety  which  prevent  running  them 
closer  together  and  the  lack  of  privileges  from  the  city. 
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REPORT   OF  MASSACHUSETTS   STREET 
RAILWAYS. 


The  Massachusetts  Railroad  Commissioners'  report  giving  the 
returns  for  189S  shows  that  103  companies  reported — 10  more  than 
in  1897.  At  the  end  of  the  year  79  of  these  103  companies  were 
operating  their  railways;  the  lines  of  13  companies  were  operated 
by  other  companies  under  lease  or  contract;  six  companies  had 
organized  and  paid  in  a  portion  of  their  capital  stock,  but  had  not 
begun  to  build;  and  five  companies  had  been  consolidated  with 
another  during  the  year. 

During  the  year  123.28  miles  of  main  line.  1.03  miles  of  second 
main  track,  and  3.71  miles  of  side  track,  making  128.02  miles  reck- 

Capital  Stock,  Net  Income  and  Dividends,  1889-1S98. 


YK.VRS. 

Cspllal  SIncU. 

Not  Divisible 
Income. 

Cflih 
IllvtdciKls 
Di'clarad. 

Percentage 

on  Total 

Cnpttai  Slock. 

1880 

$12,290,740 

?1,025,758 

?888,649  j 

6.82 

1890 

14,879,130 

1,430,116 

963,154  ; 

(i.47 

1891 

19,553,952 

1,299,153 

1,100,015 

.•).(■,:! 

1892 

23,590,536 

1,906,680 

1,582,697 

(-..71 

1893 

25,883,575 

1,993,399 

l,716,n37 

U.O 

1894 

20,971,275 

1,812,668 

1,610,886 

6.9J 

189J 

27,906,685 

2,257,355 

1,606,196 

5.;g 

1896,   .... 

30,727,818 

2,280,776 

1,802,847 

5.87 

1897 

32,670,273 

2,593,147 

1,965,243 

G.02 

1898 

38,933,917 

2,.'i34,002 

2,070,233 

5.33 

Averages.    . 

82.'),340,790 

81,913,205 

?  1,520,2.50 

C.'J'i 

Gross   and  Net  Earnings  from  Operation  per  Mile  of  Main  Track 
Owned  and  per  Bound  Trip  Jiun,  1SS0-189S. 


Average 

PKK  Mile  of  Track. 

AVERAGE  PER  ROCKD  TRIP. 

YEARS. 

Gross 
Earnings. 

KxpeiiseB 

of 
Operation. 

Sot 
Earnings. 

Gross 
Earnings. 

Expenses 

of 
Operation. 

Net 
Earnings. 

1889,         . 

813,103 

110,274 

82,829 

$2  18 

fl  71 

?0  47 

1890,      . 

13,632 

10,197 

3,435 

2  22 

1  66 

0  56 

1891,      . 

13,178 

10,032 

3,146 

2  24 

1  70 

0  54 

1892, 

12,980 

9,312 

3,608 

2  35 

1  69 

0  66 

1893,      . 

12,392 

8,582 

3,810 

2  41 

1  67 

0  74 

1894, 

11,972 

8,321 

3,651 

2  39 

1  66 

0  73 

1895,      . 

12,127 

8,359 

3,768 

2  55 

1  75 

0  80 

1890, 

11,627 

8,274 

3,353 

2  47 

1  70 

0  71 

1897, 

11,187 

7,713 

3,474 

2  41 

1  66 

0  75 

1898, 

10,998 

7,589 

3,409 

2  45 

1  69 

0  76 

Ave 

rages 

, 

?12,058 

8,575 

3,483 

2  39 

1  70 

0  69 

oned  as  single  track,  have  been  added  to  the  street  railway  mileage 
reported;  all  of  this  was  newly  built.  This  makes  the  total  mile- 
age 1,644.66  miles,  all  of  this  except  21.71  miles,  which  are  in  I^liode 
Island,  arc  in  Massachusetts.  Of  the  total,  13.15  miles  were  oper- 
ated by  horse  and  cable,  and  7.50  by  horse  power  only. 

The  average  cost  per  mile  of  main  track  (including  cost,  but  not 
length  of  side  track)  is  shown  by  the  books  of  the  companies  to 
be  $22,537  for  construction,  $8,957  'or  equipment,  and  $11,735  for 
lands,  buildings  (including  power  plants)  and  other  property — mak- 
ing the  total  $43,229  per  mile  of  main  track.  These  figures  furnish 
but  little  clew  to  the  cost  of  any  particular  railway  which  ranges 
from  $10,000  in  a  country  town  to  $97,000  in  Boston  and  $111,000  for 
the  Mt.  Tom  road. 

The  average  capital  investment  per  mile  in  1898  was  $44,958;  the 
average  for  the  last  10  years  is  $45,070.  For  the  10  companies  that 
carry  over  3,775,000  passengers  a  year,  the  average  capital  invest- 
ment is  $66,239  per  mile;  of  these  the  lowest  is  $27,951  for  the  Holy- 
oke  Co.,  and  the  highest  $103,658  for  the  West  End,  of  Boston. 

The  gross  assets  were,  $77,607,326,  and  the  gross  liabilities  $75,- 
889,625  leaving  for  surplus  and  special  funds  $1,023,320  which  is 
an  increase  in  the  surplus  of  $691,199  as  compared  with  1S97.  The 
surplus  for  1898  was  4.41  per  cent  of  the  capital;  the  average  for  10 
years  is  3.42  per  cent  of  the  capital. 

The  gross  earnings  were  18,247,246,  and  the  expense  of  operation 
$11,692,731;  other  expenditures  were  $6,096,736,  leaving  $457,769  for 
the  surplus  accounts. 

The  total  amount  of  cash  dividends  declared  last  year  was  $2,076,- 
233,  an  increase  of  $110,990  over  the  previous  year.  Eleven  com- 
panies paid  8  per  cent;  i  paid  8  per  cent  on  preferred  and  7.5  per 
cent  on  common  stock;  i  paid  7  per  cent;  i  paid  6%  per  cent;  19 
paid  6  per  cent;  4  paid  5  per  cent;  i  paid  4.5  per  cent;  3  paid  3  per 
cent;  i  paid  2.5  per  cent;  i  paid  254  per  cent,  and  54  companies,  new 
and  old,  paid  no  dividends. 

The  amount  of  dividend-paying  capital  was  $33,649,950,  of  wliich 


Percentage  of  Operating  Ea-penses  to  Gross  Earnings,  1889-1898. 


YEARS 

Gross  Earnings 
from  Operation. 

Operaliup 
Expenses. 

Percentnpe 

of  Exppiisesio 

Euniln^^' 

Net  Eamliiga. 

1889 

$7,523,575 

?5,898,804 

7S.40 

?  1,624,771 

1890 

8,348,285 

6,244,208 

74.. SO 

2,104,077 

1891 

8,861,841 

0,710,304 

76.1.1 

2,115,537 

1892 

9,798,000 

7,029,479 

71.74 

2,768,581 

1893 

10,832,174 

7,501,845 

G0.2G 

3,330,329 

1894,    ..... 

11,119,840 

7,729,059 

GO. 51 

3,390,787 

189.1,    .... 

13,184,342 

9,088,086 

CS.93 

4,096,256 

isnc 

14,844,202 

10,503,371 

71.16 

4,280,891 

1897,    .... 

15,815,207 

10,904,040 

CS.9.-> 

4,911,227 

1898,    .... 

10,915,405 

11,672,731 

fiO.Ol 

5,242,674 

Averages,    . 

$11,724,300 

8,337,793 

71.12 

3,386,513 

Gross  and  Net  Earnirrgs  from  Operation  per  Car  Mile  Run  and  per 
Passenger  Carried,  1SS9-189S. 


Operating  Expenses  and  Net  Earnings  ( Ten  Railways)  in  1898. 


Average  per  Car  Mile. 

AVERAGE  FEB  PASS 

E.SGBB. 

YEARS. 

Gross 
Earnings. 

Expenses 

of 
Operation. 

Net 

Earnings. 

Groaa 

Earnings. 

Expenses 

of 
Operation. 

Net 

Earnings. 

Cents. 

Genu. 

Cents. 

Cents. 

Cents. 

Cents. 

1889,      .        .        . 

30.98 

25.71 

5.27 

5.07 

3.98 

1.09 

1890, 

31.48 

23.87 

7.61 

5.06 

3.79 

1.27 

1891, 

32.03 

24.38 

7.65 

5.03 

3.83 

1.20 

1892, 

33.01 

23.69 

9.32 

5.05 

3.62 

1.43 

1893, 

31.39 

21.74 

9.66 

5.07 

3.51 

1.56 

1894, 

30.28 

21.05 

9.23 

5.04 

3.50 

1.54 

1895, 

30.20 

20.82 

9.38 

5.07 

3.50 

1.57 

1896, 

27.69 

19.70 

7.99 

5.08 

3.61 

1.47 

1897, 

25.68 

17.71 

7.97 

5.12 

3.53 

1.59 

1898, 

24.80 

17.11 

7.69 

5.11 

3.52 

1.59 

Ave 

rages 

•       • 

28.85 

20.52 

8.33 

5.08 

3.61 

1.47 

Percent- 
age <if 
Operating 
Expenses 

to  (iross 
Earolnes. 

Nkt  Earsikgs  pur 

ItAILWAVS. 

>[ilc  of 

Track 

Operaled. 

Round  Trip 
Kun. 

Car  Mile 
Itun. 

Passen- 
ger 
Carrleil. 

Cents. 

Cents. 

Brockton, 

63.21 

«2,851 

$0  70 

8.45 

1.82 

Globe  (r:ill  River),    . 

62.  G2 

4,091 

62 

9.29 

1.79 

Ilolj'okc, 

67.44 

2,440 

59 

0.73 

1.76 

Lowell,  Lawrence  &  Haverhill,. 

SG.51 

3,036 

1  l.'. 

11.. •50 

2.19 

Lowell  &  Suburban,    . 

CI.  39 

2,311 

60 

7.72 

1.95 

Lynn  &  Boston,  .... 

57.66 

4,085 

1  15 

10.84 

2.17 

Springfield,           .... 

73.80 

2,478 

48 

4.87 

1.31 

Union  (New  Bedford,  etc.), 

64.00 

3,718 

46 

9.28 

1.96 

West  Knd  (Boston,  etc.),    . 

71.54 

9,386 

83 

8.11 

1.44 

Worcester  Consolidated,     . 

73.30 

3,4.35 

43 

6.77 

1.35 

Averages 

6S.83 

J5,424 

$0  79 

8.29 

1.58 

May  is,   1899.] 


STREET  RAILWAY  REVIEW. 


.^Sl 


Comparative  Increase  of  Railway  Milcnijir  and  Volume  r>f  Tmffic. 


MAXON   LIFTING  JACKS. 


YCAII9. 

Kdllway 
Ullnilo 

Incrcaio. 

Par 
Cent. 

Pnairni|i-ra 
Cirrlcd. 

Inctoae. 

l'«r 
Cnu 

1892,  . 

1893,  . 
189.1,  . 
189,5,  . 
189G,  . 

1897.  . 

1898,  . 

765 
874 
929 
1,078 
1,277 
1,414 
1,538 

119 
55 
149 
199 
137 
124 

1(! 

G 
10 
18 
11 

i» 

194,171,942 

213,552,009 
220,464,099 
259,794,308 
292,358,943 
308,084,224 
330,889,629 

19,380,067 
6,912,090 
39,330,209 
32,564,635 
16,325,281 
22,205,405 

10 
8 
18 
13 

a 

7 

Total.<i. 

- 

783 

104 

- 

1.36,717,687 

70 

the  average  rate  was  6.17  per  cent  as  against  6.91  for  (he  previous 
year.  The  non-dividend  paying  capital  was  $5,283,967.  Including 
this  last  the  average  rate  for  the  state  was  5.3,3  per  cent,  as  against 
6.02  lor  1897.  As  seen  from  the  table,  which  gives  the  dividends  lor 
the  last  10  years,  this  is  the  lowest  rate  for  the  decade. 

The  total  number  of  passengers  carried  during  the  year  ending 
Sept.  30,  1898,  was  330,889,629,  an  increase  of  6.7  per  cent  over 
the  previous  year;  the  car  miles  run  were  68,206,418,  an  increase  of 
9.7  per  cent;  the  round  trips  were  6,887,976,  an  increase  of  4.8  per 
cent;  the  average  passengers  per  round  trip  were  48,  as  against  47 
the  previous  year.  Of  the  ten  large  roads  the  Union,  of  New  Bed- 
ford, had  the  lowest  number  of  passengers  per  round  trip,  24;  and 
the  West  End  road  the  highest,  58;  the  average  tor  the  10  roads 
was  50. 

The  tables  give  interesting  data  as  to  the  percentage  of  operating 
expenses  to  gross  earnings  for  the  last  10  years,  the  operating  ex- 
penses and  net  earnings  of  the  10  large  companies  for  1898,  and 
the  gross  and  net  earnings  per  mile  of  main  track  owned,  per  round 
trip,  per  car-mile,  and  per  passenger. 


BUFFALO,   HAMBURG  &  AURORA   ROAD. 


The  Buffalo,  Hamburg  &  Aurora  Railway  Co.,  Buffalo,  N.  Y., 
A.  J.  Benzing,  president,  and  U.  L.  Upson,  manager,  is  building  21 
miles  of  new  track  between  Buffalo,  Hamburg  and  Aurora,  and 
expects  to  complete  the  work  this  fall.  The  company  will  buy  six 
new  cars,  straight  sides,  cross  seats,  center  aisle,  with  capacity  for 
44  people.  It  has  a  car  barn  capable  of  holding  15  cars  and  a 
power  house  with  a  capacity  of  1,400  h.  p. 

The  road  is  being  built  by  the  Continental  Construction  Co.,  of 
Boston,  Mass.  The  track  is  to  be  laid  with  86-lb.  girder  rails 
through  the  villages,  and  a  60-lb.  T-rails  through  the  country.  The 
cars  are  to  be  equipped  with  motors  wound  for  a  speed  of  48  miles 
per  hour.  The  work  on  this  road  was  begun  April  17th,  and  the 
contract  provides  that  13  miles  shall  be  completed  by  August  ist. 


ARE  THE  CARS  OVERCROWDED. 


The  Mo  Ureal  Street  Railway  Co.  is  engaged  in  a  controversy 
with  the  city  as  to  the  legal  capacity  of  its  cars;  the  difliculty  is  of 
long  standing,  but  the  city  has  only  recently  started  to  persecute  the 
company.  In  January,  1894.  the  city  surveyor  prepared  cards  giv- 
ing the  number  of  the  car,  the  number  of  passengers  allowed  inside 
and  the  number  outside,  and  concluding  with  the  sentence:  "No  one 
allowed  on  the  front  platform  and  side  steps."  The  company  ob- 
jected to  this  last  statement  as  not  in  accordance  with  the  city  by- 
law, and  in  May,  1894,  posted  similar  capacity  cards  without  the 
front  platform  and  side  step  rule.  These  were  only  carried  for  a 
few  days,  however,  and  the  matter  has  been  permitted  to  rest  until 
recently,  when  the  city's  representatives  began  preparations  to 
prosecute  the  company  for  overcrowding  its  cars. 


The  pavilion  at  Cayuga  Lake  near  Seneca  Falls,  N.  Y.,  on  the  line 
of  the  Geneva,  Waterloo,  Seneca  Falls  &  Cayuga  Lake  Traction 
Co.,  was  destroyed  by  fire  on  April  i8th.  Manager  W.  C.  Gray 
estimates  the  loss  at  $1,000,  all  of  which  falls  on  the  insurance  com- 
panies. 


Messrs.  Uoycr  &  Ftadford,  of  Daylon,  O.,  makers  of  railway  sup- 
plies,  have   f<jr  a   leading  specially   the    Maxon   patent    lever  and 

ratchet  screw  lifting  jacks,  of 
which  we  illustrate  three  types 
particularly  designed  tor  elec- 
tric railways.  No.  3  is  a  gen- 
eral purpose  jack,  well  suited 
for  replacing  derailed  cars, 
and  may  be  used  in  track  work 
work  also;  it  is  19  in.  high 
and  has  a  lift  of  11  in.;  it 
weights  60  lb.,  and  has  a  ca- 
pacity of  8  tons.  No.  20 
is  a  drop  track  jack  with  a 
capacity  of  10  tons  and  a  rise 
of  it^^  in.;  the  weight  is  50 
lb.  This  jack  was  designed  by 
'BMMI  ^    practical    roadmastcr,    and 

Wtt  '■  H  ^^  ^^^  been  tested  in  every  way 

f^^     I     ^^^  ^\\\\  the  most  perfect  satistac- 

\^        /  ^^^^i^  tion.     No.   15  is  for  car  barn 

service;  it  is  28  in.  high,  with 
^"'  '"^'  a   rise    of    15    in.;    the    jack 

weighs  IIS  'b.,  and  has  a  ca- 
pacity of  15  tons.  In  this  size  the  ratchet  bar  is  reinforced  the  full 
length  by  a  i-in.  bolt,  to  which  the  head  is  screwed,  thus  giving  the 
bar  more  strength  and  rigidity. 


The  Boyer  &  Radford  jacks  are  widely  used,  and  the  firm  has 
received  a  number  of  very  strong  testimonials  from  companies  using 
ihem. 


NEW  OFFICIALS  AT  INDIANAPOLIS. 


Under  the  reorganization  of  the  Indianapolis  Street  Ry.  the  new 
officers  are  as  follows : 

President — Hiram  P.  Wasson. 

Vice-president  and  general  manager — H.  J.  McGowan. 

Second  vice-president — Joseph  S.  Neff. 

Secretary — Henry  Jameson. 

Treasurer — J.  .'\.  Lemcke. 

Assistant  secretary — C.  Eldridge  Morgan. 

Counsel  in  Indianapolis  are  Ferdinand  Winter  and  Chambers, 
Pickens  &  Moores.  Counsel  in  Philadelphia  are  William  Jay 
Turner  and  the  firm  of  Jones  &  Carson. 

LAWLESSNESS  IN  SYRACUSE.   N.  Y. 

On  April  21st.  a  mob  oi  the  citizens  of  Syracuse,  N.  Y..  with  the 
avowed  approval  of  the  mayor,  tore  up  halt  a  mile  of  the  track  of 
the  Syracuse  Rapid  Transit  Street  Railway  Co.,  stoning  the  cars 
which  the  company  attempted  to  run  in  the  street  to  protect  its 
tracks.  The  reason  alleged  for  this  lawless  action  was  that  the  track 
had  been  laid  with  T-rails  in  violation  of  the  ordinance  granting 
the  franchise.    Even  were  this  true  it  would  not  justify  mob  law. 
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PERSONAL. 


MR.  L.  P.  BENNETT,  of  the  Ohio  Brass  Co.,  Mansfield, 
was  a  visitor  at  our  office  recently  on  his  way  west. 


O., 


MR.  T.  C.  WHITE,  of  the  Central  Union  Brass  Co.,  Boston,  was 
a  caller  at  our  office  during  his  visit  to  Chicago,  last  week. 


MR.  C.  K.  KING,  general  manager  of  the  Ohio  Brass  Co.,  Mans- 
field, O.,  was  a  caller  a  few  days  ago  while  on  a  Chicago  trip. 


MR.  E.  E.  DOWNS,  manager  of  the  Citizens'  Traction  Co.  of 
Oskosh,  Wis.,  was  last  month  called  to  Boston  because  of  the  death 
of  his  father,  Loren  Downs. 


MR.  ERNEST  WOODRUFF  was  elected  president  of  the 
Atlanta  Railway  Co.,  which  is  believed  to  be  a  step  toward  con- 
solidation of  the  local  lines. 


MR.  E.  F.  WICKWIRE,  representing  the  Sterling  Supply  & 
Manufacturing  Co.,  New  York,  will  look  after  the  western  terri- 
tory, and  is  rapidly  making  friends  and  acquaintances  here. 


MR.  A.  G.  DAVIDS,  superintendent  of  the  Schuylkill  Valley 
Traction  Co.,  has  been  advanced  to  the  position  of  general  man- 
ager to  fill  the  vacancy  caused  by  the  resignation  of  Mr.  R.  M. 
Douglass. 


MR.  A.  L.  WILKINSON,  the  genial  representative  of  the  Ohio 
Brass  Co.,  of  Mansfield,  O.,  was  recently  married  to  Miss  Laura 
Abraham,  of  Bryan,  O.  The  wedding  took  place  at  the  home  of  the 
bride. 


MR.  JOHN  OLIPHANT  is  successfully  representing  the  In- 
gersoU-Sargcnt  Drill  Co.,  and  has  charge  of  the  Cleveland  office. 
He  will  be  remembered  as  superitendent  of  the  Calumet  Electric 
a  few  years  ago. 


MR.  F.  E.  FISHER,  who  recently  resigned  as  general  passenger 
and  freight  agent  of  the  Ohio  Southern  Ry.  at  Springfield,  O.,  has 
been  appointed  to  succeed  the  late  Mr.  Rush  as  superintendent  of 
the  Joliet  (111.)  Street  Ry. 


MR.  J.\MES  R.  LED  YARD,  of  Covington,  Ky..  has  been  ap- 
pointed supermtendent  of  the  South  Covington  &  Cincinnati  Street 
Railway  Co.,  to  succeed  Mr.  T.  M.  Jenkins,  resigned.  The  appoint- 
ment took  effect  May  15th. 


MR.  Z.  T.  HERNDON,  of  Akron,  O.,  who  has  been  chief  en- 
gineer of  the  Detroit  &  Lima  Northern  Railroad,  has  resigned  to 
take  a  similar  position  on  an  electric  line  now  being  built  between 
Kansas  City  and  Leavenworth,   Mo. 


MR.  HARVEY  R.  BOWEN  has  been  appointed  chief  engineer 
of  the  Utica  (N.  Y.)  Street  Railway  Co.  Mr.  Bowen  has  been 
holding  a  similar  position  with  the  Binghaniton  Railroad  Co.  He 
is  now  in  Utica  and  will  make  that  place  his  residence. 


MR.  ROBERT  C.  TAYLOR  has  been  appointed  chief  engineer 
of  the  Twin  City  Rapid  Transit  Co.  He  fills  the  vacancy  caused  by 
the  death  of  Wm.  Kewely.  Mr.  Taylor  has  for  several  years  been 
construction  engineer  for  the  Robinson  &  Carey  Co.,  of  St.  Paul. 


MR.  M.  B.  RICHARDSON,  of  Oswego,  N.  Y.,  recently  pur- 
chased at  foreclosure  sale  the  Lake  Ontario  &  Riverside  Ry.,  of 
that  city.  When  the  new  company  has  been  organized  it  will  in- 
clude Mr.  Shepard,  who  will,  it  is  said,  have  full  control  of  the 
road. 


MR.  R.  M.  DOUGLASS  has  accepted  the  position  of  general 
superintendent  of  transportation  of  the  Cleveland  Electric  Railway 
Co.  He  has  been  until  recently  general  manager  of  the  Schuylkill 
Valley  Traction  Co.,  of  Norristown,  Pa.  Mr.  Douglass  has  been  in 
the  street  car  business  for  about  five  years  and  has  shown  great  ap- 


titude for  it.  His  first  work  was  on  the  Syracuse  &  East  Side  Street 
Ry.  He  ne.xt  became  superintendent  of  the  Brooklyn  Heights  Co. 
and  left  them  to  take  the  management  of  the  Norristown  road. 


HON.  W.  S.  FORMAN,  of  East  St.  Louis,  III.,  was  elected 
president  and  general  manager  of  the  St.  Louis,  Belleville  &  Su- 
burban Electric  Railroad  Co.  on  April  28th.  The  new  president 
contemplates  some  extensive  improvements  on  ilu  line,  fenders 
being  included  in  the  list. 


MR.  LEONARD  UNDERWOOD,  who  has  been  chief  clerk 
to  Gen.  Supt.  W.  S.  Dimmock,  of  the  Omaha  &  Concil  Blufifs  Rail- 
way &  Bridge  Co.  for  the  past  year,  has  resigned  to  become  private 
secretary  to  Congressman  Geo.  H.  Burke,  of  Pierre,  S.  D.,  and 
will  be  located  in  Washington  a  part  of  his  time. 


MR.  E.  C.  LONG,  secretary  of  the  Peckham  Truck  Co..  was  on 
.^pril  26th  married  to  Miss  Cora  .\lice  Phillips,  of  Poughkeepsie, 
N.  Y.  Miss  Phillips  was  a  favorite  in  Poughkeepsie  society  and  the 
ceremony  at  the  church  and  the  reception  afterward  were  brilliant 
functions,  at  which  were  present  many  out-of-town  friends. 


MR.  IRA  M.  LUDINGTON  has  resigned  the  superintendency  of 
the  Rochester  (N.Y.)  &  Irondequoit  railway  system.  Mr.  Ludington 
has  for  many  years  been  identified  with  steam  and  electric  roads  in 
Rochester  and  only  resigns  now  to  give  his  full  time  to  private 
interests.  It  is  expected  that  Chas.  L.  Williams  will  succeed  him 
as  superintendent  and  assume  the  title  of  secretary  and  auditor  as 
well. 


MR.  W.  F.  HAM,  well  known  to  our  readers  as  one  of  the 
organizers  of  the  Street  Railway  Accountants'  association,  has  been 
made  auditor  of  the  entire  Brooklyn  Rapid  Transit  system.  Mr. 
Ham  was  formerly  secretary  of  the  Nassau  Electric  Railway  Co. 
He  has  entered  upon  his  new  duties.  Mr.  Ham  has  made  street 
railway  accounts  his  particular  study  and  is  recognized  as  an  ex- 
pert. 


MR.  JAMES  RALEY  CRAVATH,  of  Chicago,  was  married  to 
Miss  Ruth  Myra  Rew  at  the  residence  of  the  bride's  mother,  Mrs. 
Clara  E.  Rew,  in  Grinnell,  la.,  on  Wednesday,  April  19th.  Mr. 
Cravath  was  for  several  years  electrical  editor  of  the  "Street  Rail- 
way Review,"  and  is  at  present  with  the  Coleman  Laboratory  of 
Electrical  Engineering  as  engineer.  The  newly  married  couple  an- 
nounce themselves  "at  home"  after  June  ist.  at  5519  Monroe  Ave., 
Chicago. 


MR.  WILL.^RD  R.  KIMBALL  has  resigned  the  vice-presidency 
of  the  Syracuse  (N.  Y.)  Rapid  Transit  Railway  Co.  Mr.  Kimball 
has  for  some  time  past  been  the  controlling  element  of  this  corpora- 
tion, but  there  has  lately  been  a  division  among  the  directors  and 
the  anti-Kimball  faction  held  the  reins.  A  new  executive  committee 
has  been  formed  and  Mr.  Kimball  has  accepted  a  position  in  that 
body.  The  company  has  decided  to  spend  $350,000  in  improve- 
ments on  the  road. 


MR.  H.  A.  REEVES,  western  representative  of  the  H.  W.  Johns 
Manufacturing  Co.,  of  New  York,  returned  to  Chicago  from  Cali- 
fornia on  Saturday,  May  6th,  in  excellent  health.  Mr.  Reeves  left 
home  sometime  last  December,  a  very  sick  man.  He  wenT:  direct  to 
California,  and  though  he  spent  the  greater  part  of  his  time  in  the 
southern  portion  of  the  state,  he  has  in  various  jaunts  covered 
nearly  every  portion  of  it.  He  expresses  himself  as  delighted  with 
the  country  and  the  climate. 


MR.  S.  FUJITA,  a  representative  of  the  City  Railway  Co.,  of 
Tokio,  Japan,  was  in  Chicago  recently.  He  has  been  visiting  the 
larger  cities  of  the  United  States  making  a  study  of  the  street  rail- 
way system,  particularly  as  regards  motive  power.  He  says  the 
people  of  Tokio  object  to  the  overhead  trolley  on  account  of  the 
narrow  streets  and  that  the  underground  system  is  too  expensive 
and  dangerous.  He  believes  in  the  Hoadley-Knight  air  motor  and 
expects  to  adopt  it  at  home. 
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MK.  W.  M.  BROWN,  master  ineclianic  of  the  Twin  City  Rapid 
Transit  Co.,  was  a  caller  at  the  "Review"  oflicc  when  in  Chicago 

recently. 


DEATH  OF  C.   C.   RUSH. 


MK.  ALEXANDJiR  K.  ORR  has  resigned  the  presidency  ol  the 
lioard  of  Rai)id  Transit  Commissioners  for  New  V'ork  City,  a 
position  he  has  occupied  since  1894. 


MR.  FRANK  X.  CICOTT  died  recently  in  Detroit,  Mich.,  at  the 
hiinie  lA  his  sister.  A  few  months  ago  he  returned  from  a  foreign 
tour,  having  gone  abroad  to  look  into  the  chances  for  the  invest 
mcnt  of  American  and  Etn'opcan  money  in  tramway  enterprises  in 
other  countries.  He  has  contributed  a  number  of  articles  to  the 
press  on  the  subject  of  tramways.  Mr.  Cicott  was  at  one  time 
director  of  the  United  States  mint  at  San  Francisco,  Cal.,  and  by 
reason  of  his  extensive  travels  among  street  railway  men  in  this 
country  and  abroad  has  secured  an  unusually  large  and  pleasant 
acquaintance. 


ELECTIONS. 


THE  NASSAU  ELECTRIC  RAILWAY  CO,,  of  Brooklyn 
N.  Y.,  held  an  election  for  directors  on  April  nth.  Col.  T.  I'. 
Williams,  Anthony  N.  Brady  and  Clinton  L.  Rossitcr  were  chosen. 
The  old  directors  did  not  favor  the  consolidation  of  the  Nassau  and 
the  Rapiil  Transit  systems  and  the  newly  elected  ones  do. 


THIC  UNITICU  POWER  &  TRACTION  CO.,  incorporated  at 
Trenton,  N.  J.,  elected  otTiccrs  on  April  24tli.  The  following  direc- 
tors were  chosen:  Robt.  N.  Carson,  Philadelphia;  Jno.  A.  Rigg, 
Reading;  T.  C.  Barr,  Orange,  N.  J.;  E.  J.  Moore,  Theo.  A.  Royal, 
R.  Nelson  Buckley,  Samuel  F.  Houston,  Samuel  Moore,  and  John 
T.  Windrim,  of  Philadelphia;  Richmond  L.  Jones  and  James  A. 
O'Reilly,  Reading;  Samuel  P.  Light,  Lebanon;  Geo.  H.  B.  Martin 
and  F.  R.  Hansel,  Camden,  N.  J.  The  board  elected  John  A.  Rigg, 
president;  R.  N.  Carson,  vice-president;  E.  J.  Moore,  secretary  and 
treasurer,  and  Richmond  L.  Jones,  general  counsel.  The  new  com- 
pany has  acquired  control  through  purchase  of  stocks  of  the  United 
Traction  Co.  of  Reading,  the  Lebanon  Valley  Street  Railway  Co. 
and  the  Roxborough,  Chestnut  Hill  &  Norrestown  Railway  Co. 


NEW  PUBLICATION. 


STE.-VM  ENGINE  INDICATOR.  Under  this  title  the  Power 
Publishing  Co.,  World  Building,  New  York,  has  published  a  book 
of  over  200  pages  on  directions  for  the  selection,  care  and  use  of 
steam  engine  indicators  and  the  analysis  and  computation  of  indi- 
cator diagrams.  The  text  has  been  largely  compiled  from  the 
regular  editions  of  Power  and  edited  by  Mr.  F.  R.  Low,  the  able 
editor  of  that  paper.  Large  additions  have  been  made,  however, 
and  particularly  in  the  matter  of  tables  of  convenient  constants,  of 
the  properties  of  steam,  hyperbolic  logarithms,  etc.  A  very  useful 
diagram  is  a  family  of  hyperbolas,  printed  on  tracing  cloth,  with 
the  position  of  the  atmospheric  line  indicated  for  the  usual  spring 
scales,  so  that  the  expansion  line  of  a  diagram  may  be  compared 
with  theoretical  line  by  slipping  the  card  under  the  tracing  cloth; 
the  hyperbola  may  be  transferred  to  the  card  by  pricking  thiough 
with  a  fine  needle-point. 

We  recommend  this  book  to  all  persons  who  seek  information  on 
the  important  subject  of  which  it  treats — the  selection,  use  and  care 
of  indicators,  and  the  computation  and  interpretation  of  diagrams, 
as  a  valuable  work;  we  have  already  had  occasion  to  make  frequent 
references  to  it,  and  in  every  instance  have  found  the  desired  in- 
formation well  and  clearly  put.  Possibly  those  who  have  doubts 
experience  in  measuring  the  clearance  of  engines  will  have  doubts 
as  to  whether  the  methods  described  will  work  as  well  in  practice 
as  on  paper.  It  is  to  be  regretted  that  the  publishers  did  not  cause 
more  care  to  be  exercised  in  the  proof  reading,  and  thus  have  pre- 
vented the  numerous  typographical  errors  and  defective  spacings 
which  mar  its  appearance;  these  minor  detects  will  doubtless  be 
remedied  in  future  editions,  and  should  not  blind  one  to  the  value 
of  the  book. 

The  price  of  this  book  is  $1.50. 


Mr.  Clinton  C.  Rush,  superintendent  of  the  Joliel  (III.)  Street  Ky., 
was  struck  by  a  Chicago  &  Alton  passenger  train  at   l,enir»nt  on 
May  3r(l,  and  died  two  hours  after  from  his  injuries. 
.Vlr.  R'lsh  li:rl  left  Joliel  early  in  the  morning  with  the  purpose  of 

looking  over  the  ground  lor  the 
proposed  extension  of  his  road 
from  Lockporl  to  Lcmont  and 
Willow  Springs.  He  had  finished 
his  inspection  and  was  hurrying 
along  the  Chicago  &  Alton 
tracks  toward  the  depot  to  catch 
the  train  due  there  at  10:50  a.  m. 
In  attempting  to  dodge  an  empty 
bucket  left  between  the  tracks  by 
some  workmen,  Mr.  Rush 
jumped  directly  in  front  of  the 
on-coming  engine,  thinking  prob- 
ably he  was  getting  on  the  clear 
track.  The  engine  struck  him 
full  in  the  back  and  knocked 
him  some  distance.  He  was 
taken  on  board  the  train  and 
carried  to  Joliet,  where  shortly  after  noon  he  died  at  St.  Joseph's 
hospital. 

Clinton  C.  Rush  was  popular  in  Joliet  and  much  beloved  by 
every  oflicer  and  employe  of  the  company  by  which  he  was  em- 
ployed. He  had  been  connected  with  the  street  railway  business 
nearly  all  his  life.  Still  a  young  man,  only  35  years  of  age,  he  had 
been  in  charge  of  the  Champaign,  III.,  system  and  had  held  the 
position  of  superintendent  in  Bay  City,  Mich.,  in  Quincy,  III.,  and 
latterly,  through  Mr.  McKinley,  secretary  of  the  Joliet  road,  he  was 
appointed  superintendent  of  that  system.  He  was  a  thoroughly 
eflicient  man.  Though  he  had  been  in  Joliet  but  comparatively  a 
short  time  he  had  made  a  host  of  friends  among  the  citizens  and 
the  employes  of  the  road  esteemed  him  highly. 

Mr.   Rush  was  born  Sept.   10,   1864.  in  Champaign,  and  his  re- 
mains were  taken  there  for  burial. 


C.  C.  HLSU, 


COMPRESSED  AIR  FOR  NORTH  CHICAGO. 


The  North  Chicago  Street  Railroad  Co.  has  for  so.nc  time  been 
desirous  of  improving  its  all-night  service  on  the  cable  lines  and  is 
now  making  a  trial  of  compressed  air  motor  cars  with  the  inten- 
tion of  using  them  for  its  owl  cars  and  thus  entirely  supplant 
horses. 

The  ei'iipn  f-'.'d  Atr  .Moti:  Co.,  of  Illinois,  in  which  .iic  .\nieri- 
can  Air  Power  Co.,  of  New  York,  is  a  stockholder,  is  furnishing  the 
apparatus  for  the  test.  The  company  has  installed  a  compressing 
and  storage  plant  in  the  North  Clark  St.  power  house  of  the  North 
Chicago  R.  R.  and  provided  an  air  motor  car  of  the  same  type  as 
those  which  have  been  in  successful  operation  on  125th  St.  in  New 
York  City  for  over  a  year.  This  car  had  its  reservoir  charged  with 
air  before  being  shipped  and  when  it  arrived  in  Chicago  it  was  run 
to  the  car  house  under  its  own  power. 

The  machinery  here  was  installed  under  the  direction  of  Robert 
Hardie,  who  is  well  known  as  an  authority  on  all  that  concerns  air 
as  a  motive  powei.  The  work  was  done  by  the  Fraser  &  Chalmers 
Manufacturing  C(: 

The  tNp»r:n:ents  arc  being  made  on  the  North  Clark  St.  line. 
Trie  tor  .lilts  ti-.m  the  '"Limits"  barns  and  runs  over  the  cabl-^  trr.ck 
to  the  City  Hall,  but  stops  at  the  power  house  to  be  charged  with 
air  in  order  to  demonstrate  fully  the  practical  workings  of  the  sys- 
tem. The  arrangements  for  charging  are  of  course  only  temporary. 
The  car  used  is  28  ft.  long,  with  side  seats;  it  weighs  1S.200  lb.  In 
these  experiments  it  is  charged  to  run  10  miles,  but  can  be  given 
air  sufficient  to  run  25  miles  and  haul  a  trailer. 

The  offices  of  the  Compressed  Air  Motor  Co.,  of  Illinois,  ar-.-  in 
the  Monadnock  Building  and  the  officers  are  Henry  D.  Cooke, 
president;  Alex.  C.  Soper,  treasurer,  and  Robert  Hardie,  engineer. 
The  directors  are  Messrs.  Cooke  and  Soper  and  W.  J.  Chalmers, 
\V.  E.  Selleck  and  W.  Penn  Smith. 
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REMOVAL  OF  THE  STREET  RAILWAY 
JOURNAL. 


HALF  FARES. 


The  New  York  oftice  o(  the  Street  Railway  Journal  has  been 
removed  from  26  Cortlandt  St.  to  120  Liberty  St.  The  new  oflice 
is  in  the  heart  of  the  electric  district  in  the  lower  end  of  the  city 
where  it  is  convenient  to  the  Sixth  and  Ninth  .Avenue  elevated 
roads,  the  surface  lines  and  the  ferries.  The  new  ofiices  are  in  the 
Beard  Building,  where  the  company  occupies  the  entire  half  of  the 
eleventh  floor.  A  cordial  invitation  is  extended  to  all  its  friends 
and  patrons  by  the  Journal  to  pay  it  a  visit  in  its  new  quarters. 

♦  •  » 

DINNER  TO   RICHARD   McCULLOCH. 


RICllAKl)    -McCt't.I.UCll. 


The  friends  of  Mr.  Richard  McCulloch,  of  St.  Louis,  Mo.,  well- 
known  to  street  railway  men  as  engineer  of  the  National  Railway 

lines  in  St.  Louis,  gave  him  a  fare- 
well banquet  at  the  Planter's  Hotel, 
St.  Louis,  on  Thursday  evening, 
May  nth.  The  occasion  was  the 
departure  of  Mr.  McCulloch  for 
Geneva,  Switzerland,  where  he  has 
accepted  a  position  with  an  electric 
street  railway  company. 

The  banquet  was  an  e.xtremely 
happy  affair,  the  menu  all  that  could 
be  desired,  and  the  menu  card  hand- 
somely and  appropriately  designed. 
On  the  front  cover  was  a  fine  por- 
trait of  the  guest  of  honor,  and  at 
the  bottom  of  each  page  were  illus- 
trations in  tint  of  street  cars,  steam- 
boats, railroad  trains  in  which  means  of  transportation  electricity 
plays  so  great  a  part. 

As  special  guests  there  were  present  Mr.  and  Mrs.  Robert  Mc- 
Culloch and  the  Misses  Roberta  and  Grace  McCulloch.  The 
friends  tendering  the  banquet  numbered  82,  among  them  being  Mr. 
and  Mrs.  C.  N.  Duffy,  Mr.  and  Mrs.  W.  J.  Orthwein,  Mr.  and  Mrs. 
Arthur  S.  Partridge,  Mr.  and  Mrs.  Corwin  H.  Spencer,  Mr.  and 
Mrs.  Frederick  B.  Brownell  and  Mr.  D.  G.  Hamilton. 

Mr.  Richard  McCulloch  was  born  in  St.  Louis  County  in  1869. 
He  was  educated  in  the  St.  Louis  public  school,  and  in  the  Wash- 
ington University  of  that  city.  At  the  latter  institution  he  took 
the  degree  of  mining  engineer  in  1S91.  Very  early  he  became 
interested  in  street  railway  work,  and  much  of  his  study  while  in 
college  was  in  that  direction.  During  his  vacations  he  obtained 
practical  experience  on  the  St.  Louis  lines.  He  has  filled  positions 
in    every  department  of  street  car  work. 

Mr.  McCulloch  was  a  member  of  the  United  States  Geological 
Survey  in  Missouri,  Arkansas,  Indian  Territory,  Colorado  and 
Montana,  and  in  1892  was  connected  with  the  Mexican  National 
Smelting  Co.  In  1893  he  took  an  expert  course  in  the  shops  of  the 
General  Electric  Co.  at  Schenectady.  In  the  same  year  he  was 
appointed  engineer  of  the  Cass  Avenue  &  Fair  Grounds  Ry.,  St. 
Louis,  and  later  became  the  civil  and  electrical  engineer  for  the 
management  of  the  National  lines.  In  1896  and  in  1898  Mr.  Mc- 
Culloch presented  reports  to  the  American  Street  Railway  Associa- 
tion. 

#  >  » ■ — - 

COLOGNE  TRAMWAYS  IN    1898. 


By  the  courtesy  of  the  Cologne  (Germany)  Street  Railway  Co. 
we  have  received  a  copy  of  the  annual  report  for  i8g8.  This  com- 
pany has  62.8  km.  of  track,  and  owned  Dec.  31,  1898,  696 
horses.  117  open  cars  and  203  closed  cars.  During  the  year  s.317,006 
car-km.  (3,335,444  car-miles);  the  expense  being  11.37  cents  per 
car-mile;  the  receipts  were  19  cents  per  car-mile.  In  round  num- 
bers the  receipts  for  1898  were  $632,600  as  against  $559,000  for  1897. 


The  Sycamore  Street  Railway  Co.,  of  Pittsburg,  Pa.,  has  asked 
for  a  franchise  to  construct  a  road  up  Mt.  Washington  hill.  There 
is  a  iS-per  cent  grade  and  it  has  been  decided  to  use  the  "rack"  sys- 
tem, such  as  is  in  operation  on  Pikes  Peak  in  Colorado  and  on  other 
mountain  railways.    Electricity  is  to  be  the  motive  power. 


The  Brooklyn  Rapid  Transit  Co.,  has  arranged  with  other  Brook- 
lyn lines  for  a  system  of  transfers  which  will  be  of  groat  benefit  to 
the  public. 

There  has  been  some  friction  between  the  Des  Moines  City 
Railway  Co.  and  the  Government  over  the  mail  service,  hut  matters 
have  been  satisfactorily  adjusted. 


There  is  much  earnest  talk  of  a  trunk  trolley  line  from  Detroit  to 
Port  Huron,  Mich.  If  the  project  is  carried  out  it  will  be  the 
longest  line  of  its  kind  in  existence. 


The  Wichita  (Kas.)  city  council  has  declared  the  $10,000  de- 
posited with  the  city  by  the  Church  Street  Railway  Co.,  as  forfeited, 
as  the  road  was  not  completed  by  April  ist. 


During  the  summer  and  fall  the  Omaha  Street  Railway  Co.  will 
rebuild  about  six  miles  of  double  track  using  73-lb.  7-in.  girder 
rails.     Some  of  this  is  now  under  construction. 


The  Minneapolis  Street  Railway  Co.  has  declared  its  determina- 
tion not  to  continue  the  mail  service  at  the  price  now  paid  by  the 
Government.     The  existing  contract  expires  July  I,  1899. 


The  Wisconsin  Legislature  has  a  bill  before  it  providing  for  the 
conviction  of  persons  guilty  of  fraudulently  using  transfer  tickets. 
The  Milwaukee  road  states  that  it  loses  heavily  every  year  by  the 
practice. 


The  Market  Street  Railway  Co.,  of  San  Francisco,  has  movei  its 
ofiices  from  532  Market  St.,  to  the  Wells,  Fargo  &  Co.  Express 
Building,  49  Second  St.  The  new  location  gives  the  company  pleas- 
ant and  convenient  offices. 


Tlie  trailer  system  has  been  abandoned  on  the  Joplin  (Mo. J 
Electric  Ry.  The  cars  which  have  been  used  as  trailers  have  been 
equipped  with  motors  taken  from  the  big  cars  and  new  ones  put 
in   place  of  those   removed. 


March  6th  the  city  council  of  Des  Moines,  la.,  passed  what  is 
called  the  7-ft.  ordinance  providing  that  hereafter  street  railway 
companies  shall  have  pave  the  street  for  7  ft.  on  each  side  of  their 
tracks  in  all  street  occupied. 

The  Consolidated  Street  Railway  Co.,  of  Grand  Rapids,  Mich., 
has  for  the  second  time  within  a  few  months  raised  the  wages  of 
its  men.  The  pay  is  now  15^  cents  an  hour.  Good  times  and  good 
business  is  said  to  be  the  cause  of  the  increase. 


The  Columbus  (O.)  Street  Railway  Co.,  learning  that  the  benefit 
fund  of  the  Columbus  Street  Street  Railway  Employes'  Beneficial 
Association  was  running  low  on  account  of  extra  sickness  among 
members,  has  given  the  association  a  check  for  $500. 


Conductors  and  motormen  on  the  "White  Line"  running  from 
Hoboken  to  Patterson,  N.  J.,  quit  work  April  19th.  This  is  an 
electric  line  operated  by  the  New  Jersey  Street  Railway  Co. 
Some  change  in  the  trip  system  was  the  cause  of  the  strike. 


According  to  a  recent  decision  of  the  attorney  general  of  New 
York  the  Manhattan  Elevated  Railway  Co.  is  declared  the  road  to 
be  a  "railroad"  and  not  a  "street  railroad"  company.  This  will 
greatly  improve  the  securities  of  the  company  as  investments. 


The  Elwood  line  of  the  Union  Traction  Co.,  of  .'\nderson,  Ind.. 
's  now  completed  and  cars  will  be  running  in  a  few  days.  'l"ho 
Muncie  line  is  hampered  by  the  difficulty  in  procuring  rails.  The 
power  house  of  this  line  will  be  at  Doleville.  Charles  L.  Henry, 
president  of  the  company,  was  recently  in  Chicago  and  bought 
about  $45,000  worth  of  modern  machinery  with  which  to  equip  the 
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Alexandria  puwiT  lioiisc.      It   will,   liuwcvcT,   Ijc   siVLTal   iMoiillis  be- 
fore this  iiiaU-iial  can  lie  ilelivcrtd. 


THAWING  WATER  PIPES  BY  ELECTRICITY. 


An  I<'.IIiliail  (I  nil  J  jndK'e  lias  rcmlcix-il  a  decision  which  may  re- 
sult in  some  iiUeiestin«  litigation.  He  declared  that  a  city  has  the 
right  at  any  time  to  remove  a  traction  com|)any's  poles  from  the 
streets  even  if  they  had  been  placed  there  in  exact  accordance  with 
the  terms  of  the  company's  franchise. 


Transfer  tickets  are  not  well  adapted  for  love  missives  as  a  new 
conductor  on  a  Terre  Haute,  Ind,,  line  has  discovered.  He  wrote 
something  sweet  on  the  back  of  a  transfer  which  he  gave  to  a 
young  lady  with  whom  he  was  cpris.  When  she  turned  the  transfer 
over  to  another  conductor  the  story  of  course  got  out  and  the 
laugh  was  on  him. 


Mr,  Henry  Everett  is  evidenly  meeting  all  the  expectations  of  his 
friends  as  the  manager  of  the  Big  Consolidated  in  Cleveland,  O, 
It  was  said  the  road  would  greatly  increase  its  earnings  in  his 
hands.  The  gross  earnings  of  the  company  for  the  first  quarter 
of  1899  were  $425,796  against  $407,376  for  the  same  period  last 
year.  The  operating  expenses  and  taxes  have  been  decreased 
$8,423,  and  llie  net  earning  for  the  quarter  increased  $26,843  over 
last  year. 


We  are  informed  that  the  Frcland  Traction  Co.  has  in  course  of 
construction  a  line  from  Lansdale,  Montgomery  County,  Pa,,  to 
Perkasie,  Bucks  County,  a  distance  of  n  miles.  The  power  plant, 
car  barn  and  offices  of  the  company  will  be  located  at  Souderton, 
and  arrangements  are  being  completed  for  the  purchase  of  a  six- 
acre  tract  at  that  place,  ,  Gleason  &  Kiely,  Syracuse,  N.  Y,,  have 
secured  the  contract  for  the  ballasting  and  track  construction, 
rhe  line  will  be  completed  by  Oct,  I,  1899,  John  H,  Pascal,  presi- 
dent;   F,  J,  Crilly,  treasurer,  and  J,  Balderfer,  secretary. 


The  Cairo  (111,)  Electric  Ry,  has  issued  a  new  time  card  which 
might  prove  an  excellent  suggestion  to  the  street  car  companies 
of  other  cities.  The  card  gives  a  schedule  of  the  leaving  and  arriv- 
ing time  of  cars  on  the  coinpany's  various  lines,  the  "owl"  car  ser- 
vice being  particularly  emphasized,  and  on  the  back  of  the  card  is  a 
time  table  of  the  arrival  and  departure  of  all  the  trains  on  the 
different  lines  of  steam  railroads  entering  the  city.  This  cannot 
help  being  a  good  "ad"  for  the  Cairo  Electric  Ry.  as  the  card  is 
useful  enough  to  cause  everyone  to  carry  it  constantly  for  refer- 
ence. 

*  '  » 

FIRE  IN  BROOKLYN. 


A  power  house  of  the  Brooklyn  (N.  Y.)  Rapid  Transit  Co., 
located  at  Division  and  Kent  Sts,,  was  partially  destroyed  by  fire 
on  the  night  of  May  1st.  This  building  was  erected  only  a  few 
years  ago,  and  was  large  and  complete  in  all  its  equipments.  At 
the  time  of  the  fire  there  was  about  5,000  tons  of  coal  and  1,400 
gallons  of  oil  in  the  building.  The  origin  of  the  fire  is  not  known, 
but  it  is  believed  to  have  started  in  the  oil  room;  one  explanation 
is  that  it  was  caused  by  an  explosion  of  gas  in  a  coal  chute.  The 
damage  was  confined  to  the  third  floor  and  the  roof. 


YERKES  STREET  RAILWAY  DEAL. 


The  plans  for  the  purchase  of  a  controlling  interest  in  the  Yerkes 
street  railways  of  Chicago  by  eastern  men,  among  whom  are  men- 
tioned Messrs.  Brady,  Dolan,  Elkins,  Flower.  Ryan,  Whitney  and 
Widener,  have  reached  the  point  where  only  legal  detail  remain  to 
be  arranged.  These  gentlemen  propose  to  guarantee  12  per  cent 
to  the  minority  holders  of  North  Chicago  stock,  and  6  per  cent  on 
West  Chicago.  The  old  leases  on  these  properties  will  probably 
prevent  the  organization  of  a  new  company. 

So  far  as  can  be  learned  the  elevated  roads  are  not  included  in 
the  negotiations. 


During  the  severe  cold  weather  of  last  winter  electricity  was  suc- 
cessfully used  for  thawing  frozen  water  pipes  in  a  number  of  cities 
in  this  country  and  Canada,  Professors  Jackson  and  Wood,  of  the 
University  of  Wisconsin,  at  Madison,  for  thawing  service  pipes 
made  use  of  currents  of  from  200  to  300  amperes  at  50  to  60  volts, 
and  for  6-in,  to  8-in.  cast  iron  mains  proposed  currents  as  large  as 
1,000  amperes  at  100  to  250  volts. 

The  Berlin  (Can,)  Gas  &  Electric  Co,  made  use  of  alternating 
current  of  2,080  volts  primary  and  104  volts  secondary,  the  apparatus 
being  arranged  as  shown  by  the  accompanying  diagram,  which  is 
taken  from  the  Canadian  Electrical  News,  The  apparatus  com- 
prised a  20O-light  transformer,  simple  form  of  water  rheostat,  a 
portable  switchboard  and  measuring  instruments.  Wires  from  the 
primary  circuit  were  carried  to  the  switchboard  and  thence  to  the 
transformer.  The  secondary  wires  from  the  transformer  with  the 
rheostat  and  an  ammeter  in  circuit  were  then  attached  to  the  pipe 
to  be  thawed  by  means  of  clamps,  the  frozen  portion  of  the  pipe 
being,  of  course,  made  part  of  the  circuit.  A  voltmeter  is  connected 
across  the  terminal  and  the  rheostat  adjusted  to  give  50  amperes 
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for  service  pipes.  Attachment  to  the  pipes  may  be  at  any  con- 
venient point. . 

In  Ottawa  Messrs.  Murphy  and  Bradley,  of  the  Ottawa  Electnc 
Co.,  made  use  of  a  l,ooo-volt  primary  current  transformed  down  to 
25  volts.  Two  transformers  were  used  and  worked  in  parallel.  The 
reactive  coil  and  rheostat  were  dispensed  with;  an  ammeter  was 
placed  in  the  primary  circuit  because  no  portable  instrument  of 
sufficient  range  for  the  secondary  was  at  hand. 

Data  for  four  trials  were  as  follows: 

1.  Secondary,  17  volts;  primary,  8  amperes.  Connections 
through  25  ft.  of  J^-in.  lead  pipe.  Water  flowed  in  3  minutes,  full 
pressure  in  6  minutes. 

2.  Secondary,  21  volts;  primary,  5  amperes.  Connections 
through  25  ft.  of  ^-in.  lead  pipe.  Water  flowed  in  3  minutes,  full 
Water  flowed  in  8  minutes,  full  pressure  in  10  minutes. 

3.  Secondary,  22  volts;  primary,  9  amperes.  Connections  through 
25  ft.  of  !i^-in.  lead  and  4  ft.  of  5-in.  iron  pipe.  Water  flowed 
freely  in  2  minutes. 

4.  Secondary,  23  volts;  primary,  7  amperes.  Connections  through 
60  ft.  of  5^-in.  lead  and  24  ft  of  S-in.  iron  pipe.  Water  flowed  in  i 
minute,  full  pressure  in  3  minutes. 


The  Des  Moines  City  Railway  Co.  has  advanced  the  wages  of  its 
men  10  per  cent  from  and  after  May  1st 
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RECENT  BRILL  CARS. 


The  accompanying  engraving  shows  three  cars  recently  built  by 
the  J.  G.  Brill  Co.  which  are  of  interest  as  being  of  different  types. 
The  topmost  car  is  one  of  a  number  built  for  the  Hull  (England) 
Electric  Co.  and  has  all  the  latest  improvements  in  details. 

The  length  of  body  is  i6  ft.;  the  length  over  all  about  28  ft.; 
width  at  sills,  6  ft.  and  the  greatest  permissable  width  but  7  ft.;  the 
platforms  are  rather  longer  than  usual,  being  5  ft.  6  in.  These  cars 
differ  from  all  those  recently  constructed  in  having  fixed  windows 
and  on  this  account  the  glass  is  of  a  large  size  and  of  course  set 
without  separate  sash.  The  inside  seats  are  longitudinal  with  spring 
backs  and  the  seats  are  sovered  with  carpet.  Garden  or  "walkover" 
seats  are  used  on  the  roof;  the  seats  and  backs  are  both  of  slats.  On 
the  lower  deck  the  car  seats  22  persons  inside;  on  the  upper  deck. 
29.     The  cars  are  finished  inside  with  three-ply  maple  ceilings  and 


RECENT  BKILL  CAKb. 

cherry  over  the  windows.  Spring  blinds  are  used  with  the  usual 
fittings.  It  will  be  noticed  that  the  railing  at  the  sides  of  the  stairs 
is  made  much  higher  than  usual  to  give  greater  protection  to  per- 
sons ascending  or  descending  the  stairways.  At  the  sides  the  rail 
is  fitted  with  wire  netting,  giving  the  car  a  much  lighter  appear- 
ance than  is  usually  found  in  Englisti  ears  of  this  type.  Galvanized 
glitters  are  fitted  on  each  of  the  hoods.  Red,  green  and  white 
lights  are  arranged  at  the  corners  diagonally  opposite  the  stairways. 
The  trimmings  arc  of  bronze  with  bronze  hand  rail  for  the  stairway. 
No.  90  Westinghouse  controller  is  employed.  By  means  of  this  the 
motors  are  turned  into  generators  and  form  a  brake  by  being  short 
circuited  through  resistance.  This  brake  is  intended  for  emergency 
but  ultimately  more  resistance  may  be  added  and  the  use  of  the  elec- 
tric brake  become  more  frequent. 

The  car  is  mounted  on  Brill  No.  21-E  truck.  With  the  delivery 
of  this  order  there  will  be  57  of  the  21-E  trucks  in  operation  in  the 
city  of  Hull.  There  are  two  Westinghouse  No.  46  motors  for  500 
volts  and  they  are  of  the  nose  suspension  style.  The  wheel  base  is 
6  ft.  and  the  diameter  of  the  wheels  30  in.     The  Hull  roads  are  of 


standard  gage.  One  noticeable  feature  of  this  car  is  that  of  the  un- 
usual height  which  has  been  obtained  in  the  center  of  the  monitor 
deck,  which  is  6  ft.  8  in.  from  the  floor.  Angle  iron  bumpers  are 
used  with  6-in.  projection  in  front  of  the  dasher.  The  cars  arc  to  be 
fitted  with  electric  headlights.  The  platforms  arc  dropped  6  in. 
below  the  floor  of  the  car,  thus  bringing  the  steps  conveniently  low. 
The  second  car  is  of  rather  unusual  type  and  was  made  for  the 
Perth  (Australia)  Tramways  Co.  It  is  a  14-seat  center-aisle  open 
car  without  side  entrances;  lo  seats  have  reversible  backs.  The 
body  is  26  ft.  long,  and  the  length  over  all  35  ft.  8  in.  It  is  mounted 
on  a  21-E  truck.  The  height  to  the  underside  of  the  sill  is  28  in., 
and  over  the  trolley  board  11  ft.  8  in.  The  gage  is  3  ft.  6  in.;  the 
wheel  base  7  ft.  Without  motors  the  weight  is  11,465  lb.  The  truck 
is  equipped  with  two  G.  E.  58  motors.  Round-corner  seat-end 
panels  are  used  and  pantasote  curtains  are  provided  for  closing  the 
car  in  inclement  weather.  The  plain  appearance  in  the  picture  is 
due  to  the  fact  that  these  cars  were  shipped  "in  the  white." 

The  third  car  is  one  built  for  the  Mansfield  &  Easton  (Pa.)  Street 
Railway  Co.  for  fast  interurban  service. 

The  body  is  25  ft.  4  in.  long  and  the  car  36  ft.  over  all.  The  width 
at  the  sills  is  7  ft.  5  in.  and  8  ft.  at  the  belt  rails.  The  platforms  are 
dropped  and  by  using  a  13-in.  riser  the  step  is  brought  within  16^2 
in.  of  the  head  of  the  rail.  Both  ends  are  completely  vestibuled, 
having  folding  doors  which  close  against  the  body  of  the  car.  The 
trucks  are  No.  27  D  and  have  4  ft.  wheel  base  with  33  in.  wheels. 
There  are  two  G.  E.  1,000  motors.  The  interior  of  the  car  is  finished 
in  quartered  oak  with  quartered  oak  headlinings  and  bronze  trim- 
mings throughout.  The  spring  seats  with  reversible  backs  are  cov- 
ered with  crimsom  plush;  the  corner  seats  are  placed  longitudinally. 
The  total  seating  capacity  is  36  persons.  The  center  of  the  car  is 
supported  by  truss  rods  which  are  made  of  piping  instead  of  solid 
rods,  giving  great  stiffness  and  strength  with  light  weight.  The 
weight  of  these  cars,  with  trucks  and  motors  complete,  is  27,825  lb. 
Brill  radiating  draw  bars,  electric  headlights  supplemented  with  one 
headlight  for  oil,  are  some  of  the  remaining  details.  The  complete 
enclosure  of  the  car  and  its  high  speed,  large  seating  capacity  and 
steady  riding,  make  it  one  of  the  most  desirable  types  which  has 
been  turned  out  for  the  interurban  service. 


CHATTANOOGA  RAPID  TRANSIT  CO. 

The  Chattanooga  Rapid  Transit  Co.  resumed  operation  of  its 
lines  May  ist.  The  question  at  issue  with  the  Southern  Railway. 
Co.  has  been  adjusted  and  that  portion  of  the  road  which  belongs 
to  the  Southern  Railway  Co.  has  been  leased  for  45  years. 

The  company  is  now  pushing  its  extension  rapidly.  By  June  1st 
the  six  miles  of  road  to  Sherman  Heights  will  be  equipped  with 
electricity  and  by  July  Ist  the  new  road  into  Chickamauga  Park,  4'/2 
miles  in  length,  will  be  opened.  Mr.  Divine  has  secured  a  franchise 
to  put  in  a  ime  to  the  foot  of  Lookout  Mountain,  which  will  be  con- 
structed within  a  year.  When  this  is  completed  the  company  will  be 
operating  20  miles  of  road. 

The  officers  of  the  company  are:  President  and  general  manager, 
S.  W.  Divine;  vice-president,  G.  M.  Davenport;  secretary  and  treas- 
urer, W.  D.  Royster;  auditor,  E.  D.  Lilly;  chief  engineer,  George 
Fitzwater. 


ELECTRIC  VEHICLE  CO. 


The  Electric  Vehicle  Co.  has  purchased  all  the  capital  stock  of 
the  Siemens-Halske  Electric  Co.  of  America,  and  Charles  E. 
Yerkes  has  resigned  as  president  and  director  of  the  latter  com- 
pany. He  is  succeeded  by  Isaac  L.  Rice,  president  of  the  Electric 
Vehicle  Co.  and  of  the  Electric  Storage  Battery  Co.,  an  allied  com- 
pany. The  Siemens-Halske  Co.  was  controlled  by  the  Pennsyl- 
vania Iron  Works,  which  owned  practically  all  the  stock,  and  in 
which  Messrs. Widener,  Elkins  and  Mahoney  are  largely  interested. 
The  Pope  Bicycle  Works  is  also  controlled  by  the  Vehicle  Co. 

The  Illinois  Vehicle  &  Transportation  Co.  has  been  organized  to 
represent  the  Electric  Vehicle  Co.  in  the  West;  Samuel  Insull  will 
be  president  of  the  new  company.  The  stock  of  the  local  company 
is  said  to  be  already  in  demand  at  113. 
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TllK  VVKSTERN  ELECTRIC  CO.,  of  Chicago,  has  a  con- 
tract to  install  a  complete  electric  hght  plant  in  the  Rose  Building, 
Cleveland,  O. 


O.  P.  JOHNSON,  of  the  Star  Brass  Works,  Kalamazoo,  Mich., 
manufacturer  of  street  railway  specialties,  recently  spent  several 
(lays  in  Chieayo,  and  was  very  successful  in  introducing  his  goods. 


C.  TOWNSENU  BLAKE,  of  Philadelphia,  dealer  in  railroad, 
municipal  and  gas  bonds,  is  now  installed  in  his  new  offices  in  tlie 
Girard  Trust  Building.  Mr.  Blake  has  recently  added  municipal 
bonds  to  his  list. 


A.  O.  SCHOONMAKER,  of  158  William  St.,  New  York  City, 
and  prominently  identified  in  the  mica  trade  of  the  country,  has 
appointed  the  W.  R.  Garton  Co.,  Maidiatlan  Building,  Chicago,  as 
his  representative  here. 


THE  E.  P.  ALLIS  CO.,  of  Milwaukee,  is  now  building  nine  ver- 
tical compound  engines  of  6,600  h.  p.  each  for  the  Metropolitan 
Street  Railway  Co.,  of  New  York,  two  of  the  11  units  ordered 
having  been  shipped  in  April. 


THE  PANCOAST  VENTIL.VTOR  CO.  has  gone  into  a  re- 
ceiver's hands.  From  the  showing  of  the  company  it  would  appear 
that  it  went  on  and  incurred  a  large  indebtedness  when  it  must  have 
known  the  accounts  could  not  possibly  be  paid. 


THE  WESTON  ELECTRICAL  CO.  is  making  contracts  for 
its  new  factory  at  Waverly,  N.  J.,  a  suburb  of  Newark.  A  railway 
switch  is  now  being  constructed  to  the  spot  and  ground  will  be 
broken  in  a  few  days  for  the  erection  of  what  will  probably  be  the 
most  complete  manufacturing  establishment  in  the  United  States. 


THE  AMERICAN  R/\IL  JOINT  &  M,A.NUFACTURING 
CO.,  of  Cleveland,  O.,  has  so  far  this  season  contracted  to  furnish 
different  railway  companies  about  40,000  joints.  Contracts  have 
just  been  made  with  the  Erie  &  Cambridgboro  Electric  Railway  Co. 
for  25  miles,  the  New  Orleans  &  Jefferson.  9  miles;  the  Kansas  City 
&  Leavenworth  Railway  Co.,  20  miles,  making  a  total  of  about 
2t,ooo  joints. 


F.  H.  NEWCOMB,  manufacturer  of  uniform  caps,  has  recently 
received  an  order  from  the  Brooklyn  Rapid  Transit  Co.  for  5,000 
conductors'  and  motormen's  caps.  His  caps  have  been  adopted  as 
standard.  He  has  also  received  an  order  from  the  West  Shore 
R.  R.  for  a  complete  equipment  of  caps  for  the  whole  system,  and 
also  an  order  for  all  caps  for  the  marine  department  of  the  New 
York,  New  Haven  &  Hartford  R.  R. 


THE  G.\RTON-DANIELS  CO.  states  that  since  April  ist  the 
sales  of  Garton  lightning  arresters  have  been  over  double  what  they 
have  been  in  the  same  period  of  any  previous  year,  and  in  order  to 
keep  up  the  stock  it  has  recently  doubled  the  force  of  employes.  It 
will  be  able  to  meet  any  requirements  for  prompt  shipments.  The 
new  kicking  coils  and  lightning  arresters  for  the  protection  of  small 
motors,  fans,  etc.,  are  meeting  with  a  large  demand. 


THE  WESTERN  ELECTRIC  CO.  makes  ceiling,  desk  and 
bracket  fans  for  500  to  550  volts;  also  fans  for  120  and  220  volts, 
which  can  be  placed  on  a  550  volt  circuit.  Bulletins  i6  F,  and 
17  F,  describe  the  "Standard"  ceiling  fan.  and  the  desk  and  bracket 
fans  made  by  this  company.  Bulletin  19  F  describes  the  "Arctic" 
ceiling  fan  and  accessories,  and  is  the  fourth  of  the  series  of  bul- 
letins. A  40-page  fan  motor  catalog  giving  complete  descriptions 
will  be  mailed  to  any  person  desiring  one. 


THE  AJAX  METAL  CO.,  of  Philadelphia,  is  not  in  any  com- 
bine. There  has  been  a  bearing  metal  combination  formed  and  the 
Ajax  people  were  invited  to  enter,  but  respectfully  declined.  It  is 
this  concern's  intention  to  run  its  own  business  in  its  own  way  and 
keep  out  of  the  combination.  The  company  is  satisfied  it  has  a 
superior  metal  which  it  can  sell  at  a  fair  price  and  prefers  doing  an 
independent  business  to  being  mixed  up  with  other  concerns. 


THE  ELECTRICAL  INSTALLATION  CO.,  of  Chicago,  has 
removed  its  offices  from  the  nth  floor  of  the  Monadnock  Building 
to  rooms  1516  and  1517.  This  company  is  well  known  in  the  field 
of  electric  railway  construction  and  equipment.  No  change  has 
been  made  in  the  personnel  of  the  company.  J.  J.  Case  is  president, 
A.  M.  Hewes  secretary  and  treasurer,  and  J.  A.  Brett,  general  man- 
ager. They  will  be  glad  to  sec  all  old  or  new  patrons  in  their  new 
location. 


THE  CHICAGO  PNEUMATIC  TOOL  CO.  has  purchased 
the  patents  formerly  owned  by  the  Consolidated  Pneumatic  Tool 
Co.,  now  defunct.  These  patents  include  all  the  Keller  &  Wolsten- 
croft  types  of  tool  construction  and  in  addition  several  new  applica- 
tions which  have  not  yet  been  taken  out.  These  patents  originally 
cost  the  Consolidated  Pneumatic  Tool  Co.  about  $40,000,  and 
in  purchasing  them  the  Chicago  Pneumatic  Tool  Co.  states  that  it 
acquires  control  of  about  all  of  the  pneumatic  tool  patents  of  value 
in  existence. 


HAROLD  P.  BROWN,  manager  of  the  Edison-Brown  plastic 
rail  bond,  has  been  notified  that  the  United  States  Government 
will,  for  this  season's  work,  use  the  Edison-Brown  plastic  bond. 
For  two  years  the  Government  has  been  experimenting  with  these 
rail  bonds  and  as  a  result  they  were  put  into  practical  service  on 
the  Indian  Head  tramways  with  a  light  rail  and  a  ballasted  track 
and  this  service  has  so  thoroughly  demonstrated  the  Uiility  of  the 
Edison-Brown  bond  that  the  decision  has  ocen  made  as  stated,  to 
use  it  exclusively. 


ADAM  COOK'S  SONS,  313  West  St.,  New  York,  announce 
that  very  particular  engineers  who  are  annoyed  by  using  oil  for  lu- 
bricating purposes  will  find  a  welcome  change  in  the  engine  room 
if  they  apply  Albany  grease  to  the  crank  pins.  This  firm  makes  a 
standing  offer  to  furnish  a  sufficient  quantity  of  the  compound  and 
an  "Albany"  grease  cup  free  of  charge  to  all  engineers  who  desire 
to  test  the  matter.  Aside  from  the  extra  cleanliness  obtained 
in  the  use  of  this  standard  lubricant  the  saving  in  dollars  and  cents 
in  the  oil  bill  is  a  substantial  one  and  well  worthy  of  investigation. 


THE  SPRAGUE  ELECTRIC  CO.,  of  New  York,  has  issued  an 
exceedingly  handsome  catalog  giving  a  number  of  fine  half  tone 
illustrations  of  the  Lundell  fan  motors.  The  cooling  device  has  al- 
most ceased  to  be  a  luxury  and  become  a  necessity  everywhere. 
It  is  a  necessity  in  the  factory  or  workshop,  in  the  engine  room  and 
in  all  places  where  great  heat  is  generated.  It  has  become  a  neces- 
sity in  the  hospital  and  the  sick  room.  It  is  a  luxury  in  the 
theatre,  the  church,  the  business  otTice  and  the  home,  but  at  the 
same  time  it  has  become  a  lu.xurious  necessity.  The  Lundell  fan 
motor  has  met  with  the  greatest  success  in  every  field  where  it  has 
been  placed.  The  United  States  Government  has  adopted  it  for  its 
vessels,  its  hospitals  and  its  workshops. 


THE  DUPLEX  CAR  CO.  has  recently  received  orders  that 
make  it  necessary  to  extend  the  factory  arrangements.  Many  of 
the  cars  it  is  building  for  foreign  delivery  are  arranged  with  a  single 
seat  on  one  side  of  the  aisle  and  a  double  seat  on  the  other.     The 
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company  informs  us  that  most  of  the  orders  received  for  both  for- 
eign and  domestic  delivery  are  for  finely  finished  and  furnished  cars. 
The  prevaiHng  demand  is  for  the  best  cars  as  well  as  equipment. 
Many  managers  have  believed  that  the  "Duplex"  car  would  prove 
to  be  popular  when  it  was  better  known,  and  we  congratulate  the 
company  on  its  excellent  prospects  for  a  large  business. 


THE  WADHAM'S  OIL  &  GREASE  CO.,  of  Milwaukee,  is 
still  meeting  with  most  satisfactory  success  in  the  sale  of  its  graph- 
ite curve  grease,  for  use  on  street  railways.  This  grease  has  been 
found  to  be  exceptionally  good  for  its  purpose  and  is  endorsed 
by  all  companies  using  it  as  the  best  article  in  the  market.  And 
added  to  the  real  excellence  of  the  grease  in  itself,  the  low  price  at 
which  it  is  sold  is  another  reason  for  its  great  popularity.  The 
company  also  makes  a  full  line  of  motor  and  car  greases  and  lubri- 
cating oils,  but  especial  attention  of  street  railway  companies  is 
called  to  its  graphite  curve  grease. 


THE  AMERICAN  STEEL  &  WIRE  CO.,  of  New  Jersey,  has 
purchased  the  business  and  manufacturing  plants  of  the  Washburn 
Moen  Manufacturing  Co.,  of  Worcester,  Mass.  Mr.  Geo.  A.  Cragin, 
who  has  been  the  manager  of  the  latter  company's  office  and  ware- 
house at  Houston,  Tex.,  writes  that  he  has  connected  himself  with 
the  new  company  and  will  make  his  headquarters  at  Chicago.  The 
Houston  agency  will  be  closed  as  soon  as  the  pending  business 
matters  can  be  settled.  Mr.  Cragin  has  for  many  years  been  iden- 
tified with  the  Washburn  &  Moen  Manufacturing  Co.  and  will  be  a 
valuable  man  in  the  new  company. 


THE  GOHEEN  MANUFACTURING  CO.,  in  its  new  pam- 
phlet, shows  a  number  of  photographic  representations  of  iron  work 
structures  which  have  been  protected  by  its  "carbonizing  coating." 
This  material  has  become  very  popular  and  the  demand  has  in- 
creased to  such  an  extent  that  the  company  has  been  compelled  to 
enlarge  its  plant.  The  demand  during  the  four  months  of  this  year 
has  been  exceptionally  heavy,  eclipsing  any  similar  period  in  any 
past  year.  The  company  claims  to  be  the  only  maker  of  a  chemi- 
cally combined  paint  and  on  its  "carbonizing  coating"  it  has  cer- 
tainly earned  a  most  excellent  reputation,  both  in  this  and  in  for- 
eign countries. 


THE  SIMONDS  MANUFACTURING  CO.,  of  Pittsburg,  Pa., 
of  which  J.  C.  Carry  in  the  Fisher  Building  is  the  Chicago  repre- 
sentative, is  one  of  the  big  concerns  in  the  country  manufacturing 
electric  railway  supplies  and  builders  of  all  kinds  of  special  ma- 
chinery racks,  worms,  worm  wheels,  gears  and  pinions.  The  com- 
pany has  recently  issued  an  attractive  booklet  with  an  embossed 
silk  cover,  which  says:  "We'll  Talk  on  Wheels  and  Railway  Sup- 
plies." The  little  book  does  talk  and  shows  a  number  of  handsome 
cuts  of  wheels  and  gears  and  tells  a  story  which  must  interest  all 
who  use  these  things.  The  letter  copy  is  brief,  sharp  and  right  to 
the  point  and  is  well  worth  attention. 


THE  PEARSON  JACK  CO.,  67  Federal  St.,  Boston,  has  recently 
issued  a  small  circular  giving  a  brief  description  of  its  well  known 
jacks  and  a  few  of  the  many  strong  testimonials  received  by  it  from 
roads  using  them.  Mr.  John  Doyle,  superintendent  of  track  for 
the  Chicago  &  West  Michigan  Ry.  says,  under  date  of  Apr.  29,  1899: 
"A  set  of  your  jacks  have  been  in  use  on  the  C.  &  W.  M.  wrecking 
car  for  the  last  year,  and  they  have  given  the  best  of  satisfaction. 
I  consider  them  the  best  device  on  the  market,  and  no  wrecking 
cars  should  be  without  them.  Our  men  became  expert  in  the 
use  of  these  jacks  in  a  very  short  time,  and  can  replace  a  car  on 
the  tracks  in  less  time  than  with  any  other  device."  These  jacks 
have  a  capacity  of  50  tons  per  pair  and  weigh  only  85  lb.  each. 


THE  JOSEPH  DIXON  CRUCIBLE  CO.,  of  Jersey  City,  N.  J.. 
is  issuing  a  neat  little  periodical,  published  once  a  month,  called 
"Graphite."  In  each  issue  may  be  found  much  valuable  and  inter- 
esting information  regarding  this  peculiar  commodity  now  so  com- 
monly used  in 'the  arts  and  manufactures.  Many  people  who  have 
been  bothered  because  their  lead  pencils  were  greasy  would  be  sur- 


prised to  learn  that  graphite,  of  which  lead  pencils  are  made,  is 
also  used  very  extensively  as  a  lubricant.  The  little  paper  strongly 
emphasizes  the  advantages  of  using  the  "Dixon  Graphite  Axle 
Grease"  on  one  page  and  on  the  next  tells  the  reader  what  excellent 
pencils  the  "Dixon's  American  Graphite"  are.  There  are  nearly 
40  different  preparations  made  by  the  company,  in  all  of  which 
graphite  is  the  prime  feature. 


THE  MEAKER  MANUFACTURING  CO.,  of  Chicago,  is 
now  shipping  to  the  Omaha  &  Council  Bluffs  Railway  &  Bridge 
Co.,  Council  Bluffs,  la.,  a  complete  equipment  of  the  new  Meaker 
registers.  These  registers  were  illustrated  and  described  in  the 
"Review"  for  October,  1898,  page  765.  The  Omaha  &  Council 
Bluflfs  road  has  long  used  the  Meaker  registers  and  while  these 
have  given  the  best  of  satisfaction  the  management  was  prompt  to 
appreciate  the  superiority  of  the  new  type  and  placed  an  order  with 
the  Meaker  Co.  The  objects  accomplished  by  the  new  type  of 
register  are:  An  additional  check  is  placed  on  the  conductor,  who 
is  unable  to  read  the  grand  total.  Competitors  or  other  interested 
persons  are  unable  to  keep  a  record  of  the  business.  The  manager  is 
able  to  easily  check  the  bookkeeping  of  the  office. 


WESTINGHOUSE,  CHURCH,  KERR  &  CO.,  of  New  York, 
have  received  a  contract  from  the  Third  Avenue  Railroad  Co.,  of 
New  York,  for  a  temporary  plant  to  be  built  at  once,  to  be  in  run- 
ning order  within  a  few  weeks,  for  providing  power  until  the  per- 
manent plant  is  completed.  This  temporary  equipment  consists  of 
six  7S0-h.  p.  Westinghouse  vertical  steam  engines,  to  be  direct 
conected  to  six  Westinghouse  generators  of  500  kw.  each.  It  also 
comprises  water  tube  boilers  aggregating  4,000  h.  p.  fitted  with 
Roney  mechanical  stokers.  They  also  have  a  contract  from  the  La- 
conia  Street  Railway  Co.,  Laconia,  N.H.,  tor  two  Westinghouse  gas 
engines — one  of  85  brake  h.  p.,  and  the  other  of  50  brake  h.  p.,  to 
be  belted  to  generators;  these  engines  are  to  be  subjected  to  the 
severe  loads  of  street  railway  service. 


PURDUE  UNIVERSITY,  the  technical  and  agricultural  col- 
lege of  Indiana,  has  recently  issued  its  register  for  the  present 
year,  which  shows  a  considerable  increase  in  the  number  of  stu- 
dents and  of  the  courses  offered.  Purdue  is  eminently  a  school  of 
technology  and  its  mechanical  and  electrical  laboratories  are  among 
the  most  complete  in  the  country.  In  railroad  engineering  es- 
pecially it  stands  first;  the  work  done  here  on  steam  locomotives 
is  well  known  and  the  deposit  at  Purdue  of  the  experimental  ap- 
paratus of  the  Master  Car  Builders'  Association  offers  opportuni- 
ties for  investigation  in  the  field  which  cannot  be  equalled  else- 
where. The  electrical  laboratory  is  well  equipped  and  among  the 
apparatus  are  street  railway  motors,  controllers,  etc.,  ofifering  fa- 
cilities for  investigations  in  this  branch  of  railroading  also. 


MANNING,  MAXWELL  &  MOORE,  of  New  York,  with 
branch  offices  in  Chicago  and  Pittsburg,  have  issued  a  very  exhaus- 
tive catalog  for  1899,  illustrating  the  Shaw  electric  traveling  cranes 
Mr.  A.  J.  Shaw  made  the  plans  for  the  first  electric  crane  ever  con- 
structed. This  was  more  than  ten  years  ago  and  since  then  all 
other  kinds  have  been  abandoned.  Since  then  also  great  improve- 
ments have  been  made  in  this  contrivance  so  indispensable  to  every 
power  plant,  locomotive  and  machine  shop  and  foundry  or  wher- 
ever heavy  carrying  is  necessary.  The  Shaw  Electric  Crane  Co.,  the 
works  of  which  are  at  Muskegon,  Mich.,  makes  two  types  of 
electric  cranes,  the  single  motor  and  the  multi-motor  and  in  these 
types  this  company  has  achieved  the  highest  degree  of  excellence. 
These  cranes  combine  all  the  features  calculated  to  prove  the 
most  efficient  for  general  work  and  it  is  also  prepared  to  adopt 
special  features  desirable  for  special  service.  The  catalog  issued 
is  fully  illustrated  with  photographic  views  of  various  cranes  in 
use  in  its  own  works  and  also  many  of  those  in  operation  in  other 
large  machine  shops,  foundries,  locomotive  works,  and  in  a  num- 
ber of  the  United  States  arsenals  and  ship  building  shops. 


THE  WESTERN  ELECTRIC  CO.,  of  Chicago,  111.,  western 
agent  for  the  S.  K.  C.  system,  Stanley  Electric  Manufacturing  Co., 
of  Pittsfield,  Mass.,  has  recently  piililished  a  bulletin  which  should 
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CHARLES  J.  MAYER, 


V^  in  ?;nilTH  TFNTH  STRFFT  ^"^9 


A.  H.  ENGLUND, 


10  SOUTH  TENTH  STREET, 


RHIL/\DELF»HI/\,     RA. 


Electric  Railway  Material    and    Supplies  of  r:very  Description. 


We  are  exclusive  Territorial  Representatives  of  the  following  leading  Manufacturers  of  Railway  Materials: 


Tlu;  Iiiti-riiatioiial  Reg-istcr  Co.,  Chicaf^o,  111. 

Sirltflcand  Doubli;  F.'iri'  Rtvistcrs. 

Partridge  Carbon  Co.,  Sandusky,  (). 

Si;1f'Lu)iricatiii^  Motor  .ind  *ieneral,ir  Carbonn. 

W.  T.  C.  Macallen  Co.,  Boston,  Mass. 

Standard  Overhead  IiiHulatinn. 

Bradford  Belting  Co..  Cincinnati,  O. 

"Monarch*'  InHulalintr  Paint. 

Sterling  Vartiish  Co.,  Pittsburg,  Pa. 

Sterlinff  Extra  Innulatini;  V.irnish. 

Special  Ageiit.s:  Amkkican   Ki.iaTKiCAi.  Wohks,   Providence,  R.  I. 


K.  I).  Niittall  Co.,  Allegheny.  V-t. 

(li'ars,  Piniuns.  Ht'ariii^'s,  Trolleys,  Ktc. 

Vail  Wagoner  A  Williams  Hardware  Co.,  Cleveland,  (). 

Drop  l''ori.^i^d  Copper  Coinimitaloi-  Sei,^iiu'iils, 

J.  M.  Atkinson  &  Co.,  Chicago.  111. 

Flexible  Horse  Shoe  K.iil  Bonds. 
Aiiiericaii  Electric  Heating  Corporation,  Boston.  Mass. 

Kleclric  Car  Heaters  of  Kvery  Desijfn. 

AiiRTicaii  Kail  Joint  &  Manfg.  Co.,  Cleveland,   (). 

"  Hollless  "  Atncrican  Rail  Joints. 


We  Garry  a  Large  Stock  Constantlu  on  Hand, 


Send    for  Catalogues. 


prove  vastly  interesting  to  all  users  ut  lighting  transformers.  The 
Western  Electric  Co.  claims  to  be  first  in  having  introduced  high- 
grade  transformers  and  although  there  has  been  at  times  a  strong 
temptation  to  meet  the  competition  of  cheap  types  it  has  been  re- 
sisted, the  company  believing  it  to  be  to  its  own  interest  and  to 
the  interest  of  all  users  of  electrical  appliances  to  make  and  sell 
only  the  best.  That  the  best  is  the  cheapest  in  the  long  run  has  of- 
ten been  proved  and  this  company  has  found  that  policy  to  be  the 
wisest.  The  bulletin,  loi,  just  issued  is  full  of  information  re- 
grading  transformers  and  should  be  in  the  hands  of  everyone 
interested. 


WESTINGHOUSE,  CHURCH,  KERR  &  CO.  arc  not  only 
engineers  and  contract  for  the  designing,  furnishing  and  installing 
of  complete  plants  of  every  description,  but  are  also  the  selling 
agents  of  the  popular  Roney  mechanical  stoker.  This  stoker  has 
been  in  use  for  over  15  years  and  its  advantages  over  hand  firing 
cannot  be  questioned.  There  are  various  stokers  in  use,  but  there 
is  only  one  Roney.  The  success  of  this  one,  the  satisfaction  of  all 
who  have  and  are  using  it  is  a  guarantee  that  it  is  one  of  the  best 
in  the  world.  The  Roney  stoker  possesses  all  the  following  es- 
sential characteristics:  Simplicity  of  construction  and  operation, 
accessibility,  smokelessness,  large  excess  capacity  and  the  ability 
to  burn  all  grades  of  hard  and  soft  coals.  The  company  has  just 
issued  a  complete  catalog  giving  in  full  all  the  advantages  and 
by  clear  and  carefully  drawn  illustrations,  show  its  perfect  w-orking 
and  construction. 


THE  BURT  MANUFACTURING  CO.,  of  .\kron.  C,  makes 
oil  filters  and  in  a  catalog  it  has  recently  issued  makes  the  start- 
ling statement  that  consumers  of  oil  waste  on  an  average  trom  50 
to  75  per  cent  of  all  they  buy.  The  company  claims  that  this 
percentage  of  oil  is  wasted  because  of  the  dirt  and  grit  which  get 
into  it  and  that  by  the  use  of  a  filter  this  waste  can  be  saved  and 
used  over  and  over  again  until  the  last  drop  has  been  consumed  in 
actual  use.    The  company  manufactures  the  "Cross"  filter,  which  it 


is  so  certain  will  be  approved  tliat  it  agrees  to  send  them  on  JO  days' 
trial  and  at  no  expense  to  the  user.  The  company  has  been  mak- 
ing the  Cross  filter  for  nine  years  and  has  from  time  to  time  im- 
proved it  until  today  it  is  claimed  to  be  the  best,  most  perfect  work- 
ing filter  on  the  market.  It  is  in  use  in  23  countries  and  has  been 
endorsed  by  many  of  the  largest  manufacturing  concerns  in  the 
world.  The  ofVer  of  a  30  days'  trial  should  be  sufficient  for  any  one 
interested. 


THE  WHEELER  CONDENSER  &  ENGINEERING  CO., 
at  120-122  Liberty  St.,  New  York  City,  will  open  a  western  office 
during  the  month  of  May  at  1642  Monadnock  Block,  Chicago.  It 
has  always  done  a  large  business  in  the  West,  and  has  felt  the  need 
of  headquarters  in  Chicago  for  some  time.  Mr.  William  S.  Love, 
for  several  years  connected  with  the  Abendroth  &  Root  Manufactur- 
ing Co.,  will  have  charge  of  the  office.  Mr.  Love  goes  to  his  new 
position  with  the  best  wishes  of  the  Abendroth  &  Root  Co.  It  will 
interest  the  readers  of  the  "Review"  to  know  that  the  Wheeler  Con- 
denser &  Engineering  Co.  has  just  closed  a  contract  with  the  Alley 
"L"  road  in  Chicago  for  three  additional  Barnard  cooling  towers, 
making  eight  in  all.  This  installation  will  take  care  of  all  the  con- 
densing water  for  12,000  h.  p.  of  engines,  and  will  be  the  largest 
installation  of  cooling  towers  of  any  design  in  the  United  States. 
The  fact  that  the  Alley  "L"  road  installed  towers  of  the  same  pat- 
tern it  has  been  using  for  the  last  two  years  is  evidence  of  what 
the  management  thinks  of  them.  The  new  twine  mill  of  the  Mc- 
Cormick  Harvesting  Co..  and  the  new  wood  department  will  be 
equipped  with  three  Wheeler  surface  condensers  of  2.500  h.  p.  each, 
contracts  for  which  were  let  last  week. 


THE  GENERAL  ELECTRIC  CO.  has  issued  its  report  for  the 
year  ending  Jan.  31.  1899.  It  shows  that  the  total  sales  during  the 
year  were  $15,679,430.86,  with  a  calculated  direct  profit  of  S2.584,- 
896.61.  The  increase  in  orders  was  21  per  cent  over  the  year  before. 
During  the  year  large  additions  were  made  to  the  company's  plants 
at  Schnectady,  N.  Y.;  Lynn,  Mass.,  and  Harrison,  X.  J.,  the  total 
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cost  of  which  was  $897,739.58,  and  this  entire  amount  was  met  out 
of  current  receipts  and  written  oft  the  books.  A  portion  of  the 
gross  income  for  the  year,  amounting  to  $324,462.03,  was  acquired 
by  the  sale  of  certain  securities  which  the  company  held  on  the 
books  at  $746,498.36,  which  brought  $1,070,960.39,  and  this  money, 
the  report  says,  was  not  needed  in  the  business,  and  was  devoted 
to  the  purchase  of  $300,000  of  the  company's  own  debentures,  to 
extensions  to  the  factory  plants,  and  to  acquiring  of  stocks  and 
bonds  in  subsidiary  companies,  amounting  in  face  value  to  $814,221. 
The  unmatured  and  unsettled  balances  due  to  the  company  at 
the  end  of  the  year  were  $4,447,311.10,  and  the  sum  is  but  little  in 
excess  of  the  sales  of  the  last  three  months  of  the  year,  which 
amounted  to  $4,151,904.62.  The  report  says  that  in  the  setllcnk-nt 
of  old  accounts  during  the  year  a  net  gain  of  $44,816.80  was  realized 
over  the  sum  at  which  they  were  carried  on  the  books,  and  that 
of  the  $2,432,860.88  old  notes  and  accounts  receivable  which  were 
written  oflf  three  years  ago  at  a  nominal  value  of  $1  an  account 
$1,374,703.69  remains,  which  stand  on  the  books  at  $131.  From  set- 
tlements of  this  class  of  accounts  the  company  received  during  the 
year  $62,190.62. 

•^~*-^ 

EXHIBITION   OF  MAGANN  AIR  BRAKE. 


MANHATTAN    STATIONS  WITH    ELEVATORS. 


One  of  the  interesting  features  of  the  meeting  of  the  Railroad  Air 
Brake  Men's  Association  at  Detroit  last  month  was  a  trip  over  the 
Detroit  &  Pontiac  electric  road  arranged  by  William  D.  Ray,  of 


A  few  month.!  ago  President  Gould,  of  the  Manhattan  Elevated, 
New  York,  made  inquiries  of  a  number  of  the  larger  property  hold- 
ers along  Si.xth  Ave.  as  to  terms  on  which  his  company  could  in- 
stall elevators  in  their  buildings  to  furnish  more  convenient  access 
to  the  elevated  stations.  One  of  the  abutting  owners,  Mr.  Mor^tr.- 
thau,  said  that  if  the  Manhattan  Railway  Co.  would  arrange  an  exit 
on  its  platform  from  his  second  floor,  he  would  install  the  elevators 
at  his  own  expense;  further,  while  he  would  prefer  to  place  them 
near  the  rear  of  the  building,  he  would  consent  to  put  them  near 
the  front  if  the  railway  company  insisted  upon  that  location.  Mr. 
Morgenthau  stated  that  such  an  arrangement  would  make  his  sec- 
ond floor  as  valuable  as  his  first  floor  is  now,  and  double  the  pres- 
ent value  of  the  first  floor. 

The  advantages  of  such  elevators  would  be  mutual.  Ordinarily 
the  traflic  on  the  elevated  is  rather  light  during  shopping  hours 
and  such  a  convenience  to  patrons  as  these  elevators  would  be,  ena- 
bling a  person  to  get  from  one  of  the  big  stores  to  another  without 
climbing  stairs  and  without  exposure,  would  bring  to  the  elevated  a 
large  number  of  short  haul  passengers,  which  are  a  profitable  class 
to  handle.  On  the  other  hand,  the  elevated  would  bring  people  to 
the  depaitment  stores  and  deliver  them  inside  the  building  without 
cost,  whereas  the  department  stores  gladly  pay  large  sums  to  get 
people  to  enter  their  doors. 

When  an  arrangement  is  so  attractive  that  both  parties  are  willing 


^^ 


WELCOME  DETROIT  APRIL  I 


SPECI.\L    l  AK    WITH   THIC  MA(;.\NN   AIR  liRAKE. 


the  G.  P.  Magaim  Air  Brake  Co.  A  special  car  equipped  with  the 
.Mat-aiin  brakes  was  provided  and  the  guests  were  given  an  opp'  r- 
timity  to  see  the  working  of  the  system  and  to  inspect  the  ap- 
paratus. On  March  isth  car  No.  5  left  Birmingham  with  a  pressure 
of  230  lb.  of  air  in  the  storage  tank.  After  two  round  trips,  making 
a  total  mileage  of  104  miles  and  a  total  of  300  slops  the  pressure  in 
the  storage  tank  was  70  lb.  On  March  i6th  a  run  with  165  stops 
reduced  the  air  pressure  88  lb. 

*~— 

G.   Fryberger,  a   motorman  of  the  Toledo   (O.)   Traction   Co., 
dropped  dead  from  heart  disease  while  on  duty  April  28th. 


The  Indianapolis  lines  have  adopted  a  new  ticket  system.  Be- 
sides the  distinguishing  feature  of  the  color,  blue  and  yellow,  there 
is  a  complicated  system  of  numbering  to  prevent  counterfeiting. 


to  pay  for  it,  there  can  be  no  doubt  as  to  its  speedy  accomplish- 
ment. 


XENIA-DAYTON   ROAD. 


Mr.  J.  W.  Neff,  vice-president  of  the  Rapid  Transit  Co.,  Xenia, 
O.,  advises  us  that  his  company  has  contracted  with  ihe  Fan  mount 
Ci.nstructioii  Co.,  of  Philadelphia,  to  build  and  equip  the  road  be- 
tween Xenia  and  Dayton.  The  road  will  be  15^  miles  lonij.  The 
gtU'^ing  IS  tom|'l<tcd  for  five  miles  and  two  miles  of  track  'aid. 
Cv.utracts  are  all  let  fcr  the  power  house  and  electrical  eqiupmcnt 
anil  it  is  hoped  'o  have  the  road  in  operal:on  by  July  lich 

To  secure  an  issue  of  $300,000  of  20-ycar,  5  per  cent  gold  bonds 
the  company  has  executed  a  mortgage  to  the  Fidelity  Insurance, 
Trust  &  Safe  Deposit  Co.,  of  Philadelphia,  trustee. 
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EASTERN    OFFICE,   100   WILLIAMS    STREET.  NEW  YORK. 


CORRESPONDENCE. 

We  cordially  invite  corrcspotuleticc  on  all  subjects  of  interest  to  those 
cngaped  in  any  branch  of  street  railway  work,  and  will  jfratofuUy  appreciate 
any  marked  copii's  of  papers  or  news  items  our  street  railway  friends  may  send 
us,  pertaininy  I'ither  to  companies  or  officers. 


DOES  THE  MANAGER  WANT  ANYTHING? 

If  you  contcMiiplate  the  purchaseof  any  supplies  or  material,  we  can  save 
jrou  much  time  and  trouble.  Drop  a  line  to  The  Review,  stalinjj  what  you  are 
in  the  market  for,  and  you  will  promptly  receive  bids  and  estimates  from' all  the 
best  dealers  in  that  line.  We  make  no  charg-e  for  publishing'  such  notices  ia  our 
Bulletin  of  Advance  News,  which  is  sent  to  all  manufacturers. 

This  paper  Is  a  member  of  the  Chicago  Trade  Press  Association. 
Entered  at  the  Post  Office  at  Chicag'o  as  Second  Class  Matter. 
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The  importance  of  using  a  really  effective  method  of  de- 
stroying tickets  which  have  been  once  used  is  shown  by  the 
experience  of  the  Birmingham  (Ala.)  Railway  &  Electric 
Co.  It  found  that  its  tickets  were  being  sold  on  the  street 
three  for  lo  cents,  or  even  two  for  5  cents ;  investigation 
showed  that  these  were  tickets  that  had  been  used  and 
thrown  away  after  being  torn  in  pieces.  Some  enterprising 
person  had  picked  the  pieces  out  of  the  trash  boxes  and 
pasted  tliem  together. 


So  many  committees  from  city  councils  of  Great  Britain 
have  visited  this  country  during  the  past  few  years  in  search 
of  information  on  the  best  methods  of  operating  street  rail- 
ways, it  is  somewhat  surprising  that  our  own  American  city 
fathers  have  allowed  a  good  thing  to  go  so  long  unworked. 
The  city  council  of  Chicago  are  about  to  vote  $10,000  for 
the  purpose  of  sending  as  many  of  its  number  to  Europe  as 
the  appropriation  will  cover,  to  pay  a  visit  to  the  old  folks  at 
home  and  incidentally  to  "study"  trams  and  other  subtle 
ways. 


The  improvement  in  prices  of  materials  continues,  iron 
and  all  its  manufactured  products  being  in  especially  strong 
demand.  Special  work  of  all  kinds  is  being  ordered  in  large 
quantities,  and  manufacturers  are  working  night  and  day  to 
fill  orders.  In  this  branch  many  delays  are  occurring  in  de- 
livery on  account  of  the  inability  of  the  shops  to  secure  rail 


sections  with  which  to  work.  The  foreign  demand  for  rails 
is  large  and  increasing.  'J'lierc  is  every  indication  that  a 
still  further  advance  in  jiriccs  of  all  kinds  of  iron  and  steel 
will  be  made. 


The  United  States  Circuit  Court,  which  granted  a  lem- 
]iorary  injunction  in  October,  1898,  restraining  the  city  of 
Cleveland  from  enforcing  its  4-cent  street  car  fare  ordi- 
nances, on  May  iCjth,  continued  the  order  in  force  till  a  hear- 
ing could  be  had  on  a  petiti(jn  to  make  the  injuntion  per- 
petual. This  decision  was  ])laced  on  the  ground  tliat  the 
city  had  no  authority  to  change  the  rates  <A  fare  until  the 
present  franchises  of  the  company  should  expire.  The  right 
to  so  change  fares  had  been  reserved  in  the  first  ordinance 
I)assed  by  the  city,  but  the  court  held  that  these  earlier  ordi- 
nances had  been  rei)ealed  by  subsef|uent  ones  making  no 
reservation.  The  questirjii  of  the  reasonableness  of  the  4- 
cent  rate  was  not  passed  upon. 


The  trust  craze  has  received  a  serious  setback  in  the  re- 
fusal of  the  banks  to  accept  the  truck  stocks  as  collateral, 
and  investors  are  not  now  as  eager  to  subscribe  as  in  the 
beginning.  A  notable  example  was  the  Carnegie  syndicate, 
which  probably  is  as  meritorious  as  any  of  the  combinations 
from  a  business  standpoint,  hut  which  was  unable  to  secure 
subscription  to  its  $625,000,000  of  consolidation  stocks,  and 
Mr.  PVick  and  his  associates  were  forced  to  make  the  sub- 
scription themselves. 

There  is  invariably  a  day  of  grief  ahead  for  hundreds  of 
investors  in  the  watered  stocks  which  have  been  poured  out 
on  a  gullible  public  during  the  past  six  months,  and  a  check 
to  these  schemes  is  a  matter  of  public  congratulation. 

The  syndicate  which  has  organized  the  Massachusetts 
Electric  Companies  bias  in  so  doing  effected  the  amalgama- 
tion of  more  street  railway  companies  than  have  ever  before 
been  consolidated  at  one  time :  the  mileage  is  also  the  larg- 
est operated  by  any  single  company.  Thirty-three  railway 
and  electric  companies  in  New  Hampshire,  Eastern  Massa- 
chusetts atid  Rhode  Island  are  concerned  in  the  consolida- 
tion, and  the  operation  of  all  these  properties,  which  are  by 
local  conditions  very  closely  connected  in  interest,  will  be 
of  like  advantage  to  the  public  and  the  owners :  the  former 
will  receive  conveniences  previously  impossible,  and  the 
expense  of  administration  will  be  decreased.  It  also  insures 
a  harmony  of  action  in  all  matters  pertaining  to  legislation. 


At  its  last  session  the  Wisconsin  Legislature  passed  a 
very  stringent  anti-pass  law,  which  will  be  found  on  anotiier 
page  of  this  issue.  The  law  prohibits  all  parties,  whether 
individuals  or  companies,  from  giving  free  passes  oi  any 
description,  to  state  or  city  officials  and  employes,  .or  to 
political  committees,  and  prohibits  these  classes  from  ac- 
cepting or  making  use  of  such  free  passes,  all  under  heavy 
penalties.  One  of  the  firs:  results  has  been  that  street  rail- 
way companies  are  requiring  policemen,  firemen  and  other 
city  employes,  who  have  heretofore  been  carried  free,  to 
pay  fares  when  they  ride  on  the  cars. 

An  interesting  question  has  been  raised  at  Superior 
where  the  street  railway  issues  transfer  tickets  which  bear 
the  announcement :  '"This  transfer  ticket  is  a  gratuity  and  is 
accepted  as  such  by  the  passenger."  The  claim  is  made  that 
public  officers  cannot  accept  such  a  ticket,  because  it  comes 
within  "any  free  pass,  frank  or  privilege  of  any  sort." 
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The  franchise  tax  act  has  received  the  signature  of  Gov- 
ernor Roosevelt,  and  there  appears  to  be  a  wide  disparity  of 
opinion  as  to  the  extent  of  the  additional  burden  thus  placed 
upon  street  railways  of  New  York  State.  The  amount  of  in- 
come from  this  source  is  widely  estimated  at  from  14  million 
to  27  million  dollars.  The  franchises  are  to  be  taxed  on  the 
same  basis  as  real  estate,  which  will  therefore  make  the  as- 
.scssment  60  per  cent  of  value.  The  law  takes  effect  next 
October. 


The  attention  of  managers  anil  claim  agents  is  called  to 
the  latest  news  of  that  man  of  many  names,  whom  the  "Re- 
view" has  for  convenience  christened  the  "grab-handle 
man,"  which  appears  on  another  page  of  this  issue.  After 
operating  his  swindle  with  success  in  many  dififerent  cities 
he  last  winter  fell  in  with  the  public  spirited  officials  of  some 
Massachusetts  roads,  who  at  considerable  trouble  and  ex- 
pense set  about  teaching  him  a  lesson.  He  is  now  serving 
his  second  term  in  a  Massachusetts  house  of  correction,  and 
we  trust  that  the  other  charges  against  him  may  be  prose- 
cuted when  he  is  again  at  liberty. 


We  print  this  month  the  names  of  several  other  com- 
panies which  have  voluntarily  advanced  the  rate  of  wages 
to  their  men.  It  is  not  only  an  evidence  of  the  better  busi- 
ness which  makes  it  possible  to  do  this,  but  also  of  the  dis- 
position of  the  managers  to  pay  as  high  a  rate  as  the  earn- 
ings of  the  companies  will  warrant.  Contrary  to  a  some- 
what general  impression  there  are  few  managers  but  would 
gladly  pay  just  as  high  a  wage  scale  as  they  can,  for  they 
not  only  appreciate  a  good  quality  of  service,  but  are  inter- 
ested in  the  welfare  of  their  men  to  an  extent  much  greater 
than  the  men  themselves  often  realizes.  There  are  some 
roads,  however,  which  have  not  as  yet  been  able  to  lift  them- 
selves out  of  the  difficulties  into  which  they  were  forced 
during  the  protracted  period  in  which  the  earnings  were 
less  than  expenses  and  interest  charges.  Until  these  loans 
can  be  paid  off  and  the  properties  put  in  former  condition 
it  will  be  hard  for  such  roads  to  be  as  liberal  as  they  would 
like. 


Judge  Marean,  of  the  Supreme  Court,  of  New  York,  has 
recently  rendered  a  decision  dismissing  an  action  brought 
to  prevent  the  running  of  express  cars  on  the  electric  trolley 
lines  on  Long  Island.  The  court  says  that  the  public  "hav- 
ing discovered  that  the  transportation  of  freight  can  be  made 
more  economically  than  by  former  methods,  there  is  no 
meritorious  reason  why  it  should  not  enjoy  that  advantage. 

The  language  of  Judge  Marean,  is  exactly  in  accord  with 
the  views  concerning  freight  traffic  in  cities  which  we  have 
repeatedly  urged  in  these  columns.  There  can  be  no  more 
objection  from  an  esthetic  point  of  view  to  handling  goods 
in  a  trolley  car  than  in  a  wagon,  and  the  wear  and  tear  on 
the  streets  is  vastly  less.  Wherever  the  experiment  has 
been  tried  it  has  proved  popular,  and  we  predict  that  a 
great  number  of  street  railways  will  develop  this  branch  of 
the  business  in  the  near  future. 

In  this  connection  it  is  of  interest  to  note  that  the  Phila- 
delphia &  West  Chester  has  a  charter  permitting  it  to  carry 
certain  classes  of  freight  between  Newton  Square  and  Phil- 
adelphia. The  company  charges  J4  cent  per  quart  for  carry- 
ing milk,  and  has  a  revenue  of  $600  per  month  from  this 
source. 


The  reports  of  the  Railroad  Commissioners  of  Massachu- 
setts and  Connecticut  show  that  the  total  electric  railway 
mileage  (measured  as  single  track)  in  the  two  states  is  near- 
ly 2,100  miles,  and  though  this  fact  is  well  known,  probably 
few  were  aware  that  one  can  travel  four-fifths  of  the  way  from 
Boston  to  New  York  on  electric  cars.  The  description  on 
another  page  of  this  issue  of  the  trip  by  trolley  taken  by  a 
street  railway  man  between  these  two  cities  is  of  more  in- 
terest than  as  a  mere  recital  of  a  novel  pilgrimage.  It  is  the 
longest  trip  ever  made  on  electric  lines,  and  yet  if  any  one 
had  suggested  the  possibility  of  such  a  lliiug  only  a  few 
years  ago  he  would  have  been  laughed  at.  The  acvelop- 
ment  of  the  interurban  electric  railway  is  one  of  the  most 
interesting  and  promising  subjects  of  the  day, both  sociolog- 
ically and  physically.  It  is  the  bridge  which  connects  the 
resident  of  city  and  country  as  the  steam  roads  have  never 
done,  nor  can  do  to  an  equal  extent.  By  it  farm  life  is  de- 
prived of  many  of  its  disadvantages  which  belong  to  isola- 
tion, and  an  interchange  of  people  and  ideas  is  obtained. 
The  victim  of  an  accident  no  longer  need  suffer  for  hours 
while  some  one  struggles  through  impassible  roads  to  call 
the  doctor.  Now  the  telephone  does  the  calling  and  the  elec- 
tric car  swiftly  brings  the  needed  aid  to  the  sick  and  injured. 
The  expansion  and  development  of  these  lines  during  the 
next  five  years  will  be  a  subject  of  wonderful  interest,  and 
the  result  of  untold  benefit. 

One  of  the  points  to  be  remarked  is  that  the  fare  for  209 
miles  by  electric  cars  averaged  1.34  cents  per  mile,  while  for 
the  43  miles  by  steam  cars  it  was  2.12  cents  per  mile.  For 
speed  the  statistics  are  more  favorable  to  the  steam  roads ; 
on  the  steam  roads  the  average  speed  was  28.1  miles  per 
hour,  on  the  electric  roads  it  was  12.3  miles  per  hour.  This 
latter  figure,  however,  is  very  creditable. 


The  present  month  marks  the  retirement  of  Mr.  Charles 
T.  Yerkes  as  president  and  director  of  the  North  and  West 
Chicago  Street  Railroads  and  the  controlling  factor  of  the 
dozen  or  more  street  railway  companies  which  go  to  make 
up  the  Yerkes  System  of  Chicago.  Mr.  Yerkes'  attention 
was  first  turned  towards  street  railway  investments  in  1875, 
and  he  became  associated  with  the  men  at  the  head  of  the 
street  railways  in  Philadelphia,  who  were  afterwards  with 
him  in  the  development  of  Chicago  properties. 

Mr.  Yerkes  located  in  Chicago  in  1881,  opening  a  branch 
of  his  Philadelphia  bank,  and  was  at  once  attracted  by  the 
great  possibilities  of  the  street  railways.  The  North  Side 
system  appeared  to  him  to  be  one  whose  improvement  was 
easiest  and  most  imperative,  and  in  1886  he  succeeded  in 
getting  control  of  it.  The  era  of  reorganization  and  con- 
struction which  has  made  the  name  of  Mr.  Yerkes  famous 
was  at  once  begun.  First  he  arranged  with  the  city  for  the 
tunnel  under  the  Chicago  River  at  LaSalle  St.,  rebuilt  this 
to  conform  to  the  requirements  of  the  cable  system,  and 
built  17  miles  of  cable  road,  which  included  a  loop  in  the 
business  district.  Two  years  later  he  secured  control  of  the 
West  Side  system  and  securing  the  Washington  St.  tunnel, 
rebuilt  it  and  installed  the  cable  system  on  the  West  Side ; 
later  a  new  tunnel  was  built  at  Van  Buren  St.  and  a  second 
cable  route  to  the  west  division  of  Chicago  was  opened. 

Mr.  Yerkes  was  extremely  desirous  to  equip  all  of  his 
lines  for  mechanical  traction  and  made  extensive  experi- 
ments with  steam  and  gas  motors  in  the  endeavor  to  find 
a  satisfactory  substitute  for  horses  on  the  feeder  lines  of  his 
system.     The  overhead  electric  trolley  finally  solved  the 
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prnlilcni,  and  in  ilic  five  years  since  Ajji'II,  1894,  when  a 
trolley  ordinance  was  passed  hy  (lie  council  the  growth  of 
the  Ycrkes  System  has  been  little  less  than  marvelous.  To- 
da\  it  comprises  over  530  miles,  of  which  47  arc  opcrate<l 
hy  cable  and  6  by  horses.  It  is  to  be  rcfjrettcd  that  elec- 
tricity as  a  motive  power  was  not  dcemerl  practicable  in  1886 
when  Mr.  Yerkes  first  obtained  control  of  the  ,\'orth  (,'lii- 
cafi^o  lines,  for  then  the  enormous  investment  in  the  cible 
construction  might  have  been  avoided. 

Mr.  Yerkes  has  also  been  the  moving  s])irit  of  (he  Lake 
.Street  and  the  Northwestern  I'lievatt'd  Railroads. 

'l"o  no  man  is  tiic  cilv  of  Chicago  more  indcbti'd  for  the 
Iransporlalion  system  which  it  today  enjoys,  to  which  rapid 
gn)v\1h  and  prosperity  arc  largely  due,  and  yet  no  man  has 
l)een  subjected  to  more  bitter  vituperation  by  the  press  and 
people  of  Chicago  than  has  Mr.  Yerkes.  Such  treatment  as 
this  is  undeserved,  yet  it  is  what  a  public  benefactor  usually 
receives  as  the  reward  of  his  labors.  Mr.  Yerkes  takes  a 
philosophical  view  of  the  matter;  at  liie  meeting  of  his 
stockholders  called  to  ratify  the  lease  to  the  Chicago  Union 
Traction  Co.  he  said  in  the  course  of  an  address  reviewing 
the  last  13  years: 

I  never  expect  to  have  any  appreciation  for  the  things  that  I  (hd. 
I  have  the  feeling  within  myself  that  I  am  doing  what  is  satisfactory 
to  myself  and  therefore  I  do  not  ask  for  applause.  I  do  not  want  it. 
for  the  men  who  applaud  me  today  are  likely  to  curse  me  tomorrow, 
if  things  do  not  go  as  they  want  them  to  go.  But,  as  I  say,  the 
stockholders  cannot  help  seeing  these  things  with  satisfaction,  and  if 
we  had  had  better  opportunities  instead  of  having  to  Hterally  fight 
for  every  step  we  made,  we  would  have  had  many  more  improve- 
ments today  than  we  have. 

Mr.  Yerkes'  retirement  marks  the  end  of  an  era  in  the  de- 
velopment of  the  urban  transportation  systems  of  Chicago 
and  the  city  will  be  fortunate  indeed  if  the  succeeding 
years  show  an  equal  progress. 

»  ■  » 

STREET    RAILWAY   ACCOUNTANTS'   ASSOCIA- 
TION. 


MUNICIPAL  OWNERSHIP  IN   DETROIT 
PRACTICALLY  SECURED. 


The  whole  of  America  is  a  pretty  large  field  and  when 
the  Street  Railway  Accountants'  Association  of  America 
was  organized  in  the  spring  of  1897  the  members  had  little 
doubt  but  that  the  name  would  be  broad  enough  to  include 
the  membership.  Not  long  since  we  noted  that  the  Glasgow 
Municipal  Tramways  had  joined  the  .'\ssociation,  and  we 
have  just  been  advised  that  the  Central  London  Ry.,  Lon- 
don, Eng.,  has  recently  become  a  inember.  The  Schenec- 
tady (N.  Y.)  Railw-ay  Co.  has  also  joined. 


CHANGES  AT  SEATTLE,  WASH. 


The  plant  of  the  Seattle  (Wash.)  Steam  Heat  &  Power 
Co.  has  been  purchased  by  parties  interested  in  the  Union 
Electric  Co.,  and  a  large  power  plant  is  to  be  erected  on 
recently  acquired  property,  though  it  has  not  yet  been  de- 
termined whether  it  will  be  built  by  the  Union  Electric  Co. 
or  a  new  company.  Negotiations  are  pending  for  the  con- 
solidation of  the  various  street  raihvay,  electric  light  and 
power  companies  of  Seattle. 


S' 5.325.000  Is  the  Prico  to  Which  Both  Sides  Have  Agreed     Pingree's 

Neat   Scheme   to   Get    Around   the  Adverse  Decision  Which  the 

Supreme  Court  May  Rcndi-r     City  Council  Pledged  to  Carry 

Out  Pingrec's  Plan     Twelve  Mile  Haul   for  Three  Cents. 


Tiie  new  management  of  the  Nashv  ille  Street  Railway, 
which  recently  bought  the  controlling  interest  in  the  Nash- 
ville &  Suburban  road,  assumed  control  at  midnight  May 
9th. 


Iifte«n  million,  three  hundred  and  twenty-five  thousand 
dollars,  cash,  that  is  the  price  agreed  upon  which  the  munic- 
i|)ality  of  IJetroit  is  to  pay  for  the  street  car  properties  lo- 
cated in  her  midst,  and  now  every  indication  is  that  the  deal 
will  be  closed  in  short  order. 

The  Detroit  Street  Railway-  Commission,  through  its  ex- 
perts, after  a  thorough  examination  of  the  properties,  de- 
cided that  the  actiial  value  of  the  properties  was  $7,806,- 
737.42,  the  same  Miing  divided  as  follows :  Roadbed  and 
tracks,  $4,350,183.42;  overhead  construction,  $760,939; 
power  houses,  $807,139.36,  repair  shops,  tools  and  supplies, 
$83,994.08;  rolling  stock,  $1,102,212.39;  car  houses  and  real 
estate,  $523,248.30;  other  buildings  and  fixtures,  $179,- 
016.87.  The  owners  of  the  street  railway  system  did  not 
exactly  agree  to  these  figures,  claiming  that  the  experts  al- 
lowed too  much  for  depreciation  from  the  original  cost,  on 
account  of  operation  and  also  that  the  real  estate  was  worth 
more  than  it  was  valued  at.  Mr.  T.  L.  Johnson,  represent- 
ing the  bond  and  stock  owners,  by  his  invoice,  placed  the 
value  of  the  real  and  personal  properties  at  $8,062,737. 

For  the  purpose  of  computing  the  value  of  the  franchises 
and  in  making  all  negotiations,  a.  compromise  valuation  of 
$8,000,000  was  decided  upon  and  at  that  figure  the  negotia- 
tions were  carried  on. 

Prof.  W.  A.  Bemis,of  Kansas  City,  in  making  calculations 
on  the  value  of  the  franchises,  considering  the  years  they 
have  yet  to  run,  used  $8,000,000  as  his  valuation  of  the  prop- 
erties. An  examination  of  the  company  books  showed  a 
net  earning,  except  interest  charges,  for  the  year  ending 
April  1st,  1899,  of  $805,833.  Of  this  amount  he  calculates 
that  it  will  require  $55,000  per  year  for  the  next  ten  years  to 
care  for  the  increased  traffic  that  will  develop  in  the  outlying 
districts  of  Detroit,  leaving  at  the  present  income  $750,883 
to  care  for  the  interest  charges  and  create  a  sinking  fund  for 
the  retirement  of  the  purchase  bonds. 

Regarding  increased  traffic,  Prof.  Bemis  calculates  that  it 
will  average  4  per  cent  per  year  and  by  taking  the  present 
earnings  of  each  individual  line,  deducting  therefrom  the 
interest  charges  and  adding  thereto  the  annual  increase  of 
4  per  cent,  by  considering  the  number  of  years  each  fran- 
chise has  to  run.  Prof.  Bemis  fixes  their  entire  money  value 
at  the  sum  of  $8,478,553.  giving  the  properties  a  total  valua- 
tion of  $16,478,553. 

With  this  approximate  valuation  of  the  street  railway 
properties,  the  Detroit  Street  Railway  Commission  has  car- 
ried on  its  negotiations  with  Mr.  T.  L.  Johnson  as  the  repre- 
sentative of  Mr.  R.  T.  Wilson,  of  New  York,  until  a  final 
agreement  regarding  price  has  been  arrived  at,  as  stated 
above. 

Mr.  Wilson  has  agreed  to  accept  $15,325,000  cash,  or  the 
equivalent  therof  in  bonds  and  if  paid  in  bonds  issued  by 
the  Detroit  Street  Raihvay  Commission,  same  bearing  4 
per  cent  interest,  he  claims  that  it  will  require  at  least  $16,- 
800.000  to  represent  the  equivalent. 

The  municipal  owernship  commission  of  Detroit  has 
agreed  to  this  and  w^ith  the  proper  ordinances,  resolutions 
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and  other  data  tlic  entire  matter  was  presented  to  the  De- 
troit City  Council  on  June  6th. 

Owing  to  the  fact  that  tlie  Supreme  Court  of  Michigan 
has  failed  to  hand  down  a  decision  on  the  constitutionaHty 
of  tlie  McLeod  '.aw,  by  which  municipal  owernship  was  to 
be  made  possible,  Governor  PingreC  has  adopted  a  new 
method  to  bring  about  the  trial  of  this  pet  idea.  As  the  city 
of  Detroit  cannot  legally  now  enter  into  the  purchase  of  the 
street  railways,  the  system  proposed  is  for  the  three  mem- 
bers of  the  Detroit  Street  Railway  Commission,  Messrs, 
ringree,  Schmit  and  Stevenson,  to  jointly  form  a  corpora- 
tion to  be  known  as  the  Detroit  ^Municipal  Ry.  As  such  a 
proposed  organization  these  three  commissioners  have 
asked  the  council  to  grant  them  an  ordinance  to  buy.  build 
and  operate  street  railways  at  3-cent  fares — 5  tickets  for  15 
cents — and  at  any  time  the  City  Council  may  request  the 
Detroit  Municipal  Ry.,  without  compensation,  shall  transfer 
all  of  its  property  to  the  city,  or  commission  representing 
the  city. 

Should  the  council  approve  of  this  move,  and  that  is  al- 
most a  foregone  conclusion,  then  all  of  the  street  railways 
in  Detroit  will  be  transferred  to  the  Detroit  Metropolitan 
Ry.  for  the  purpose  of  consolidation.  The  ^Metropolitan 
company  will  then  issue  4  per  cent  bonds  to  the  amount 
$17,500,000,  which  will  cover  all  of  the  outstanding  obliga- 
tions of  the  three  companies  operating  in  Detroit.  To  fur- 
ther secure  these  bonds  the  Detroit  Municipal  Ry.  will  ask 
the  city  council  to  pass  a  security  franchise  calling  for  5-cent 
fares;  six  tickets  for  a  quarter  except  on  the  Detroit  Rail- 
way, at  present  a  3-cent  line ;  payment  to  the  city  of  a  tax  of 
2  per  cent  of  the  gross  receipts,  and  with  this  as  a  considera- 
tion the  Metropolitan  Ry.  will  turn  over  to  the  Municipal 
R\-.  all  of  the  street  railway  properties  in  Detroit  and 
sui)urbs  and  $700,000  in  bonds  besides,  to  make  it  a  good 
bargain.  These  bonds  are  to  be  held  by  the  Municipal  Ry. 
for  future  improvements. 

Should  this  plan  meet  the  approval  of  the  city  council, 
then  municipal  ownership  will  have  been  accomplished 
without  the  consent  of  the  Supreme  Court  of  Michigan. 

Should  the  time  come  in  the  future  when  the  operating 
expenses  will  warrant,  then  the  city  council  shall  have  the 
power  to  reduce  the  rates  of  fare  below  3  cents.  The  Munic- 
ipal Ry.  must  make  quarterly  reports  to  the  council,  giv- 
ing a  detailed  statement  of  all  monies  received  and  from 
what  source  ;  of  its  expenditures  and  for  what  purpose  made, 
as  well  as  all  other  information  required. 

If  the  plan  as  outlined  is  carried  out,  it  is  the  intention  to 
convey  the  properties  to  a  city  commission  as  soon  as  one 
can  secure  a  legal  existence,  but  Governor  Pingree  figures 
that  this  will  mean  municipal  ownership  in  fact  if  not  in 
namej  so  he  is  satisfied  with  the  arrangement. 

Street  railway  men  not  acquainted  in  Detroit  will  be  in- 
terested in  some  facts  that  this  change  in  operating  will 
bring  about.  Under  the  universal  transfer  plan,  a  number  of 
lints  will  give  a  ride  of  twelve  miles  for  3  cents.  Where  now 
the  three  lines  are  operated  separately,  although  under  the 
same  management,  in  the  future  they  will  interchange  trans- 
fers and  thereby  greatly  reduce  the  revenues  of  the  indi- 
vidual lines. 

Prof.  Bemis,  the  "franchise  expert"  and  political  econo- 
mist from  a  Kansas  university,  estimates  that  by  reducing 
fares  it  will  be  five  years  before  the  receipts  of  the  Detroit 
railways  advance  from  what  they  today,  and  considering 
that  there  is  but  $105,833  difference  between  the  present  net 


earnings  and  the  interest  charges  under  the  new  heavy  mort- 
gage, many  who  have  been  warm  supporters  of  the  pro- 
posed municipal  owncrshiji  plan  are  very  nuich  afraid  that  it 
will  be  a  failure.  The  local  opposition  to  municipal  owner- 
ship among  business  men  and  the  heavy  tax  payers,  is  as 
strong  as  ever,  but  the  aldermen  representing  labor  wards 
are  afraid  to  oppose  the  plans  of  Governor  Pingree 

Many  a  ward  boss  in  the  past  few  years  has  reached  the 
political  graveyard  for  opposing  the  supposed  "reforms"  of 
Pingree,  and  the  present  law-makers  of  Detroit  as  a  rule  will 
think  of  what  might  happen  should  they  endeavor  to  pre- 
vent the  passage  of  the  necessary  ordinances  that  will  bring 
about  municipal  ownership  under  private  operation,  or  any 
other  method,  a  long  time  before  much  opposition  can  be 
concentrated. 

The  Citizens'  Committee  that  has  charge  of  the  fight  to 
prevent  the  purchasing  of  the  street  railway  properties  by 
an)'  form  of  a  municipal  commission,  is  undecided  just  what 
to  do  to  prevent  the  present  plans  being  carried  out  success- 
fully. The  new  move  was  a  surprise,  as  it  was  generally 
supposed  that  all  negotiations  were  ofif  pending  the  Supreme 
Court  decision  ;  however,  the  attorneys  that  are  employed 
by  the  business  interests  of  Detroit  state  positively  that  the 
fight  will  be  kept  up  vigorously  as  soon  as  the  city  counc'l 
attempts  to  take  any  kind  of  action. 

From  the  present  outlook,  June  will  show  many  develop- 
ments in  the  attempt  to  secure  municipal  ownership  in  De- 
troit. 


CLEVELAND  4-CENT  FARE  CASE. 


In  the  "Review"  for  November,  1898,  it  was  announced 
that  the  city  council  of  Cleveland  had  passed  ordinances 
limiting  the  street  railway  fare  on  the  Big  and  Little  Con- 
solidated roads  of  that  city  to  four  cents,  with  tickets  at  the 
rate  of  seven  for  25  cents.  The  ordinances  were  passed  Oct. 
17,  1898,  and  the  companies  at  once  petitioned  the  United 
States  Circuit  Court  for  an  injunction  restraining  the  city 
from  enforcing  the  ordinances,  thus  preventing  test  cases 
being  brought  in  the  state  courts.  A  temporary  injunction 
was  granted  October  30th,  and  on  May  i6th  this  was  con- 
tinued until  after  the  companies  should  have  been  heard 
or  a  petition  to  make  the  injunction  perpetual. 

The  authority  to  regulate  fares,  which  is  claimed  by  the 
city,  rests  on  a  reservation  made  by  it  in  some  ordinances 
granting  franchises  in  1879.  Since  that  date  other  fran- 
chises have  been  given  to  these  companies  by  ordinances 
in  which  no  right  to  regulate  the  fare  was  reserved. 

The  court  said  it  was  apparent  that  the  reservation  of  the 
1879  ordinance  was  inconsistent  with  grants  made  in  1885. 
If  the  ordinances  passed  since  1879  are  to  be  construed  as 
statutes  they  are  so  far  inconsistent  with  that  ordinance  as 
to  operate  as  an  appeal.  In  every  instance  when  additional 
rights  were  granted  the  companies  agreed  to  carry  passen- 
gers farther  for  the  same  fare  and  that  this  constituted  val- 
uable concessions  to  the  people  by  the  companies. 

"The  relations  between  the  city  of  Cleveland  and  the  com- 
plainant companies,  as  the  successors  of  the  various  com- 
panies out  of  which  they  are  formed,  have  been  so  far 
changed  by  the  various  contracts  entered  into  since  1879 
that  the  city  is  estopped  from  claiming  that  the  reservation 
contained  in  the  ordinance  of  1879  can  now  be  used  to 
either  increase  or  diminish  the  rate  of  fare  upon  a  small 
portion  of  the  lines." 
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TIk'  street  railways  of  VVasliiiii^lon,  I).  ( '.,  wliicli  ii|i  In  llie 
present  time  have  been  operated  by  10  iiideiK-iideiit  com- 
panies, are  about  to  be  combined  under  the  single  owner- 
ship (if  what  is  locally  known  as  the  Crosby-Stevens  syndi- 
cate. 'J'his  compaii)',  which  will  be  officially  known  as  the 
Washington  'J'raction  &  i^lectric  Co.,  has  already  purchased 
most  of  the  street  railways  in  the  city  and  suburbs  of  Wash- 
ington, and  will  siiortly  purchase  all  the  remaining  roads 
with  the  single  exception  of  the  Capital  Traction  Co.,  which 
is  to  remain  independent  of  the  consolidation.  In  addition 
to  its  railway  interests  the  new  company  also  controls  the 
United  States  Electric  Light  Co.,  of  Washington,  and  the 
I'otomac  Electric  Power  Co.  The  property  of  the  following 
railways  has  either  already  been  acquired  or  arrangements 
for  the  purchase  made  by  the  new  company :  Metropolitan 
Railroad  Co.,  the  Columbia  Railroad  C(j.,  Anacostia  &  Po- 
tomac River  Railroad  Co.,  Georgetown  &  Tenallytown 
Railway  Co.,  Brightwood  Railway  Co.,  Washington  & 
Great  Falls  Electric  Railway  Co.,  Washington  &  Rockvillc 
Railway  Co.,  Washington  Woodside  &  Forest  Glen  Rail- 
way Co.,  Capitol  Railway  Co.,  and  the  City  &  Suburban 
Ry.  of  Washington.  The  latter  railway  is  not  to  be 
purchased  immediately,  but  will  eventually  join  the  con- 
solidation. 

Through  service  from  the  suburbs  to  any  part  of  the 
city  of  Washington  for  a  single  fare  is  one  of  the  principal 
reforms  to  be  inaugurated  by  the  new  company.  To  ac- 
complish this  the  lines  within  the  city  will  be  all  equipped 
withauniforni.underground electric  system  and  the  lines  out- 
side the  city  limits  will  be  run  on  the  overhead  trolley  system. 
At  the  points  where  these  two  systems  meet  the  suburban 
car  will  run  over  a  pit  in  which  an  underground  trolley  will 
be  adjusted  to  the  bottom  of  the  car,  enabling  it  to  continue 
in  to  the  heart  of  the  city  over  the  underground  lines.  Much 
of  the  underground  construction  of  several  of  the  lines  in- 
cluded in  the  consolidation  has  already  been  completed,  al- 
though considerable  still  remains  to  be  done.  The  condition 
of  the  suburban  lines,  however,  is  generally  poor,  many  of 
them  having  been  built  in  the  comparatively  early  days  of 
electric  railways,  and  these  are  to  be  completely  recon- 
structed and  re-equipped.  The  contract  for  this  work  on 
the  suburban  roads  has  recently  been  awarded  to  the  firm  of 
J.  G.  White  &  Co.,  of  New  York  and  Pialtimore. 

The  purchase  of  the  consolidated  roads  has  been  made 
by  the  United  States  Mortgage  &  Trust  Co.,  of  New  York, 
of  which  Geo.  W.  Young  is  president.  Mr.  Young  has  vis- 
ited Washington  frequently  of  late  in  the  interests  of  the 
consolidated  company.  The  general  offices  of  the  Wash- 
ingfton  Traction  &  Electric  Co.  are  at  14 17  G  St.,  N.  W., 
which  is  also  the  office  of  the  Potomac  Electric  Power  Co. 

The  reorganization  and  construction  of  these  roads  is  in 
the  hands  of  Oscar  T.  Crosby,  F.  C.  Stevens,  Charles  H. 
Lieb  and  H.  D.  Mirick.  While  the  members  of  the  syndi- 
cate have  been  very  reticent  in  regard  to  the  future  plans 
of  the  consolidated  lines,  it  is  apparent  from  the  work  now 
in  progress  that  the  Potomac  Electric  Power  Co.  will  be 
the  general  supply  station  for  all  of  the  suburban  lines, 
those  in  the  neighborhood  of  the  station  receiving  a  direct 
500-volt  current,  while  those  further  away  will  receive  a 


biphase  high  tension  current,  which  will  be  transformed 
down  to  a  5rK>volt  direct  current  at  onvcnient  dislribuling 
I)oints.  Whether  tiic  same  jdan  will  be  adopted  on  all  'lie 
roads  of  the  consolidated  company  is  not  known  at  pres'-nt. 


THE  METROPOLITAN  RAILROAD  CO. 


One  of  the  most  important  systems  to  be  acquired  by  the 
new  company  is  that  of  the  Metropolitan  Railroad  Co., 
which  was  the  first  company  in  the  city  to  eijuip  its  lines  with 
the  underground  trolley  system.  The  main  line  of  the  road, 
called  the  !•"  St.  division,  starts  at  15th  and  East  Capitol 
Sts.  and  extends  to  36th  St.  and  Prospect  Ave.,  a  distance  of 
61/2  miles.  This  line,  running  east  and  west,  divides  the  city 
directly  in  the  center.  On  the  route  of  the  F  St.  division 
arc  the   National   Library,  the  United  States  Capitol,  the 


FIG.  l-METROPOHTAX  C.\R  BARS. 

Baltimore  &  Ohio  Depot, the  Interior  Department, the  Post- 
oifice  Department,  the  Patent  Office,  the  Treasury  Depart- 
ment and  all  of  the  prominent  hotels.  This  line  also  passes 
within  two  squares  of  the  White  House,  Lafayette  Park  sep- 
arating the  line  from  the  White  House  grounds.  From  this 
point -the  route  runs  through  the  most  beautiful  section  of 
Washington,  known  as  the  West  End. 

The  next  longest  division  of  the  Metropolitan  system  is 
the  Ninth  St.  line,  which  begins  at  4'/2  and  P.  Sts.,  S.  W. 
It  passes  the  Arsenal  grounds,  runs  along  the  entire  Poto- 
mac River  front,  and  returns  to  45-2  St.  Passing  the  Balti- 
more &  Potomac  Depot  and  Central  Market  it  turns  into 
Ninth  St.  On  this  busy  thoroughfare  are  situated  the  In- 
terior Department,  the  Postoffice  Department,  the  Masonic 
Temple  and  many  other  noted  buildings.  The  line  termi- 
nates opposite  the  National  Baseball  Park. 

The  third  division  of  the  Metropolitan  road  is  called  the 
Columbia  Ave.  extension.  This  line  starts  from  the  Capitol. 
and  runs  over  the  F  St.  division  to  Depot  Circle.  It  branches 
off  at  this  point,  passing  along  Connecticut  Ave.  to  Colum- 
bia Ave.,  and  through  the  latter  avenue  to  i8th  St. 

At  the  east  terminus  of  the  road,  comer  of  14th  and  East 
Capital  Sts.,  is  located  the  extensive  car  barn  illustrated  in 
Fig.   I.  covering  three  acres  of    gfround.     This    building, 
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which  measures  433>j  ft.  in  length  by  2S0  ft.  in  width,  is 
handsomely  finished,  being  faced  with  red  pressed  brick, 
and  contains  in  addition  to  the  storage  room  for  cars  the 
company's  executive  offices,  a  paint  shop,  carpenter  shop, 
machine  shop,  armature  winding  room,  compressed  air 
plant  and  testing  room.  Fig.  2  gives  a  general  view  of  the 
interior  of  the  car  barn  as  seen  from  the  east  end  of  the 
building.  The  two  extreme  tracks  at  either  side  of  the  barn 
form  a  loop,  the  east  bound  cars  nmning  past  the  outside  of 
the  building  and  around  through  the  building  onto  i.he  west 
bound  track.  The  remainder  of  the  tracKs  mside  the  tjarn 
are  all  pit  tracks  for  overhauling  the  machinery  underneath 
the  cars,  and  a  transfer  table  at  one  end  of  the  building  is 
used  to  move  the  cars  from  one  track  to  another.  Figs.  3 
and  4  show  the  carpenter  shop  and  paint  shop,  respectively. 
These  are  equipped  with  all  necessary  tools,  etc.,  for  repair- 
ing and  painting  the  cars.  Over  each  track  in  these  shops  is 
a  double  overhead  trolley  line,  carrying  a  trolley  with  flexi- 
ble leads  which  can  be  attached  to  the  car,  thus  enabling  it 
to  be  moved  about  the  shops  or  from  the  shops  to  the  car 
barn  without  the  use  of  horses  or  man  power. 

Two  views  of  the  machine  shop  are  illustrated  in  Figs. 


FIG.  2— INTERIOR  (JF  CAR  liARN. 

5  and  6,  which  show  different  portions  of  the  shop.  This 
department  is  particularly  well  equipped  for  doing  any 
kinds  of  machine  work  incident  to  a  street  railway.  It  con- 
tains 2  forges,  I  sawing  machine,  1  standard  emery  ma- 
chine, I  drill  press,  i  wheel  boring  machine,  i  32-in.  Niles 
lathe  with  9-ft.  bed,  i  small  8-in.  lathe,  I  Gould  &  Engle- 
hardt  shaper,  i  hydraulic  press,  i  Hartford  grinder  and  I 
buffing  wheel.  These  machines  are  run  by  a  20-h.  p.  Gen- 
eral Electric  motor.  The  armature  and  field  winding  room, 
which  is  situated  directly  over  the  machine  shop,  is  shown 
in  Fig.  7. 

An  important  labor  saving  device  in  handling  the  ma- 
chinery under  the  cars  and  transporting  it  between  the  re- 
pair pits  and  the  machine  shop  is  shown  in  Figs.  6  and  8. 
At  the  left  of  Fig.  8  a  car  is  shown  over  the  pit,  in  which 
armatures  are  removed.  A  track  runs  along  the  bottom  of 
this  pit  on  which  a  small  truck  runs,  and  this  truck  has  a 
carrier  upon  it  which  moves  vertically  upon  a  threaded 
shaft.  In  operating  this  device  the  track  is  rolled  directly 
beneath  the  motor  and  the  vertical  carrier  is  raised  up 
against  the  armature.  The  armature  bearings  are  then  un- 
fastened and  the  carrier  with  the  armature  upon  it  is  low- 
ered and  the  truck  rolled  out  from  under  the  car  into  the 
position  shown  in  Fig.  8.     The  armature  is  then  raised  by 


a  block  and  fall  carried  on  a  pair  of  wheels  which  run  on  an 
overhead  track,  and,  as  shown  in  Fig.  6,  the  armature  is 
easily  conveyed  to  any  part  of  the  machine  shop  upon  this 
track.  The  car  wheels  are  removed  from  the  cars  in  a  sim- 
ilar manner,  and  carried  to  the  machine  shop  by  the  same 
device.  Fig.  8  shows  the  method  of  lowering  the  car  wheels 
into  the  pit  by  removing  a  section  of  the  floor  and  track  di- 
rectly under  the  wheels  after  the  car  has  been  jacked  up. 

The  machinery  under  the  cars  is  cleaned  by  means  of 
compressed  air.  The  air  plant  is  at  one  side  of  the  car  barn. 
This  comprises  an  air  compressor  and  a  large  tank,  from 
which  a  supply  of  air  under  60  lb.  pressure  is  always  availa- 
ble. The  air  from  this  tank  is  piped  to  different  points  in 
the  repair  pits  to  which  a  flexible  hose  and  nozzle  can  be 
coupled.  By  turning  the  air  through  the  nozzle  on  any  part 
of  the  machinery,  all  dirt,  copper  dust,  etc.,  is  at  once  re- 
moved from  even  the  smallest  crevices,  leaving  the  machin- 
ery much  cleaner  than  any  amount  of  wiping  would  accom- 
plish, and  in  a  small  fraction  of  the  time  required  to  clean  it 
by  hand.  The  seats  and  cushions  of  the  cars  are  thoroughly 
dusted  in  the  same  way  by  simply  passing  the  compressed 
air  nozzle  over  them. 

These  time  and  labor  saving  devices  are  made  necessary 
by  the  company's  rule  to  thoroughly  overhaul  every  one  of 
its  cars  twice  a  month,  whether  they  show  any  need  of  re- 
pairs or  not,  and  this  means  that  about  eight  cars  per  day 
must  be  handled  over  the  repair  pits.  This  is  accomplished 
by  a  comparatively  small  force  of  men,  owing  to  the  com- 
plete facilities  which  are  provided  for  handling  and  repair- 
ing the  machinery.  Connected  with  the  car-barn  is  a  stable 
which  contains  an  emergency  wagon,  horses  and  apparatus 
for  making  repairs  along  the  line  in  case  of  trouble.  Fig. 
9  shows  this  wagon  on  which  are  seated  the  chief  electrician, 
Mr.  Chamberlain,  and  his  crew.  On  the  wagon  is  also 
shown  a  bridge,  which  is  used  to  elevate  a  fire  hose  above 
the  roofs  of  the  cars,  in  case  of  a  fire  occurring  along  the 
route.  At  the  starter's  office  is  a  transparent  illuminated 
time  table,  which  is  easily  visible  in  the  darkest  night,  and 
at  this  point  are  also  two  Bristol  recording  voltmeters, 
which  give  records  of  the  pressure  on  the  line  throughout 
the  day. 

Fig.  10  shows  a  view  of  the  testing  room  situated  on  the 
second  floor  of  the  car  barn.  The  board  is  supplied  with 
current  at  1 10  volts,  250  volts,  and  500  volts,  ammeter,  - 
voltmeters,  wattmeters  and  other  apparatus  for  testing  in- 
■  candescent  lamps,  insulation  of  cables,  and  other  electrical 
supplies  purchased  by  the  company. 

The  company  has  in  all  307  cars,  including  open  and 
closed  motor  cars  and  trailers,  3  mail  cars,  3  sweepers,  2 
snow  plows,  and  I  sand  car.  The  cars  were  built  by  the 
American  Car  Co.  and  the  J.  G.  Brill  Co.  On  the  F  St. 
division  of  the  road  there  are  36  trains,  composed  of  a  motor 
car  and  a  trailer,  and  20  single  cars  in  regular  service.  On 
the  Ninth  St.  division  30  trains  of  two  cars  are  operated,  and 
on  the  Columbia  Ave.  extension  20  single  motor  cars  are 
used,  there  being  no  loop  at  either  end  of  the  line  for 
trailers. 

The  Metropolitan  lines  are  operated  from  two  generat- 
ing stations,  one  of  which  is  located  at  241 1  P  St.,  N.  W., 
and  the  other  at  4^^  and  O  Sts.,  S.  W.  The  P  St.  station 
which  supplies  current  to  about  one-half  of  the  system,  is  a 
large  brick  building,  faced  with  pressed  brick,  containing 
an  engine  room,  boiler  room  and  considerable  extra  space, 
which  has  not  yet  been  utilized.    The  engine  room,  the  di- 
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mensions  of  which  arc  60  x  80  ft.,  is  ilhistratcd  in  Vif^.  1 1. 
It  contains  a  lo-lon  travcHng  crane,  vvorivcd  hy  iiaiui  power. 
The  equipment  of  tlie  engine  room  consists  of  tliree  Mc- 
Intosli  &  Seymour  engines  f)f  the  conipoiuul  condensing 
type,  which  arc  directly  connected  to  General  Electric  nud- 
tipolar  generators.  Two  of  these  engines  have  cylinder 
measurements  of  22  and  42  x  42  in.,  and  run  at  a  spee<l  of 
90  r.  p.  m.    'I'hese  engines  have  a  rated  capacity  of  750  li.  p. 


and  then  ctjme  three  generator  panels.  In  the  center  is  the 
station  panel  with  a  Weston  ammeter  and  Tiiomson  record- 
ing watt.oieter,  which  measure  the  total  station  current.  To 
the  right  0:  this  are  six  feeder  panels,  and  on  the  end  of 
the  hoard  is  an  emergency  panel.  'I"he  latter  is  changeable 
with  cither  of  the  feeder  panels,  and  has  a  water  rheostat  in 
scries  with  it,  so  that  in  case  of  a  short  circuit  the  feeder  on 
which  it  occurs  may  be  thrown  onto  the  emergency  panel 


Fit;.  .^-CARPENTER  SHOP. 

FIG.  5-MACHINE  SHOP. 

FIG.  7— MOTOR  WINDING  ROOM. 

and  each  is  connected  to  a  500-k.  w.  lO-pole  generator.  The 
third  engine  measures  26  and  50  x  48  in.,  makes  90  r.  p.  m., 
and  is  rated  at  1200  h.  p.  This  engine  is  connected  to  an 
800-k.  w.  i2-pole  generator.  The  pressure  at  the  station 
is  600  volts. 

The  switchboard  is  constructed  of  slate  upon  an  iron 
frame,  and  is  of  the  standard  General  Electric  pattern.  The 
first  panel  on  the  left  hand  end  of  the  board  is  a  negative 
panel,  which  is  a  conmion  return  for  all  the  circuits.  The 
next  panel  controls  the  lighting  circuits  for  the  building. 


FIG.  4-PAINT  SHOP. 

FIG.  6— MACHINE  SHOP. 

FIG.  8-CAR  PITS. 

and  the  resistence  varied  by  raising  or  lowering  an  iron 
plunger  into  the  water  so  that  the  short  circuit,  if  not  too 
heavy,  may  be  burned  out. 

The  engine  room  also  contains  three  Worthington  jet 
condensers,  which,  on  account  of  there  being  no  water  in 
the  neighborhood,  are  suppHed  from  a  Worthington  cooling 
tower  having  a  capacity  of  30,000  lb.  of  steam  per  hour. 
The  fans  in  the  cooling  tower  are  driven  by  a  General  Elec- 
tric motor  of  special  design,  its  chief  feature  of  interest  being 
a  possible  variation  of  100  per  cent  in  speed.    It  will  also 
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operate  on  any  intermediate  speeds.    It  is  of  the  6-pole  type, 
and  is  dJ:ect  connected  to  the  fan  shaft. 

The  boiler  room  is  situated  directly  behind  the  engine 
room  and  measures  60  x  80  ft.  It  contains  6  water  tube 
boilers;  3  are  rated  at  200  h.  p.  and  3  at  300  h.  p.  each. 
Three  are  set  with  Murphy  automatic  smokeless  furnaces, 
and  three  with  plain  furnaces.  These  are  fed  by  two  Wprth- 
ing'ton  pumps,  9  x  sJ/j  x  10  in.  in  dimensions.     They  are 


FIG.  9-EMERGEXCY  WAGON. 

brass  fitted  throughout,  and  discharge  their  water  through  a 
Wainwright  feed  water  heater. 

The  boilers  are  connected  to  a  steel  self-supporting  stack 
6  ft.  in  diameter  and  125  ft.  high.  The  piping  is  fitted 
throughout  with  Chapman  valves  :  Blake  atmospheric  valves 
are  used  on  the  engines. 

The  lighting  current  of  this  station  is  from  a  30-k.  w. 
General  Electric  marine  set.  This  plant  is  in  charge  of  Mr. 
H.  S.  Bolten,  chief  engineer. 


densing  engines,  measuring  17  and  ;^2  x  48  in.,  which  run  at 
94  r.  p.  m.  These  are  rated  at  500  h.  p.  each,  and  each  is 
direct  connected  to  an  cS-pole  General  Electric  generator  of 
300  k\v.  capacity.  In  the  adjoining  room  is  a  Mcintosh 
&  Seymour  compound  condensing  engine  with  a  lo-pole 
General  Electric  generator  exactly  similar  to  the  two  750-h. 
p.  units  in  the  P  St.  station.  The  switchboard,  Fig.  13,  is  ex- 
actly similar  to  the  one  previously  described,  with  the  ex- 
cejition  of  having  one  more  generator  panel. 

There  are  four  Nordberg  jet  condensers  set  in  the  base- 
ment below  the  engine  room,  one  bemg  directly  behind  each 
engine.  These  take  water  from  the  Potomac  River,  on  the 
banks  of  which  the  station  is  situated.  There  are  five 
water  tube  boilers,  three  of  250  h.  p.  each,  and  two  of  300 
h.  p.  capacity,  all  set  with  plain  furnaces  and  connected  to 
a  brick  stack.  When  the  boiler  plant  was  enlarged  it  was 
feared  this  stack  would  be  too  small,  so  it  was  fitted  with 
a  forced  draft  fan  hut  up  to  the  present  its  use  has  not 
been  required. 

There  are  two  Snow  pumps.  7  x  4  .x  8  in.,  used  for  pump- 
ing water  from  the  hot  well  to  a  tank,  and  these  pumps  are 
also  piped  so  as  to  feed  the  boilers  if  necessary.  Ordinarily 
the  boilers  are  fed  by  a  Dean  pump,  10x6x12  in.,  and  they 
are  also  fitted  with  two  Metropolitan  injectors,  having  a 
2-in.  discharge. 

The  building  is  lighted  by  means  of  a  6-pole,  no-volt 
General  Electric  generator  direct  connected  to  an  Arming- 
ton  &  Sims  engine.  The  chief  engineer  of  this  station  is 
Mr.  C.  S.  Wilson. 

The  track  and  underground  work  of  the  Metropolitan 
Railroad  Co.  is  very  substantial  as  will  be  seen  by  reference 
to  Fig.  14,  which  shows  a  cross  section  of  the  track  and 
conduit  through  a  manhole.  The  track  rails  are  7-in. 
girder  rails  weighing  83  lb.,  made  by  the  Pennsylvania  Steel 
Co.,  and  these  and  the  slot  rails  are  laid  on  heavy  cast  iron 
yokes  bedded  in  concrete.     The  manholes  are  built  with 


FIG.  ln-TESTIN(;  ROOM. 


FIG.  11-McINTOSH  &  SEYMOUR  ENGINES,  P  ST.  STATION. 


The  other  half  of  the  Metropolitan  lines  are  supplied  from 
the  4j^  St.  station  already  mentioned,  which  is  a  brick 
building  similar  in  general  appearance  to  the  P  St.  sta- 
tion, there  being  also  considerable  similarity  in  the  equip- 
ments of  both.  The  engine  room  of  this  station  is  divided 
by  a  series  of  brick  arches  into  two  district  rooms.  In  the 
first  room,  Fig.  12,  there  are  three  Greene  compound  con- 


either  heavy  brick  or  concrete  walls  4  ft.  square,  surmounted 
with  a  heavy  cap  stone  on  which  the  iron  manhole  box  is 
set.  Fig.  14  also  shows  the  method  used  for  draining  the 
conduits,  and  the  manhole  connection  to  the  sewer,  the 
drainage  all  being  carried  ofif  through  terra  cotta  pipes. 
The  line  of  ducts  is  also  shown  entering  the  manhole.  The 
ducts  used  in  this  construction  are  the  single  ducts  made 
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l)y  tlic  ir.  T..  Camp  Co.,  and  the  fotir-tuljc  ducts  of  the  I'o- 
toiiiac  I'tTia  Colla  (  n.  Tin-  calik's  arc  lead  covered,  vary- 
iiijj  in  size  from  ^^00.000  cm.  lo  1  ,ooo,(xoo  cm.  I'ifj.  15  shows 
a  section  of  the  insulator  used  and  the  method  of  ])an),diif,' 
the  conductor  rails.  The  insulators  are  heavy  jiorcelain 
cylinders,  with  a  coarse  screw  thread  nn  Imth  the  inside  and 
the  outside.  An  iron  cap  with  a  llanj^'-c  that  supports  tiie 
weij^lU  111   \\\v   iiisidalur  and   conductor   rail   is  screwed   on 


']"he  terminals  which  connect  the  feeder  entls  to  the  con- 
ductor rail  are  made  in  two  parts,  one  of  which  is  bolted  and 
solder<d  In  ihe  rail,  and  the  other  bolted  and  soldered  to 
the  cable.  'Ihe  two  connectinj^  parts  which  are  smoothly 
tinisherl  are  clamped  solidly  toj^ether  with  bolts.  With  the 
old  terminals  formerly  used  much  trouble  v.as  experienced 
by  the  burning  of  the  metal  due  to  the  high  resistance 
where  the  terminal  was  bolted  to  the  rail   without  being 


I'MG.  12—ENGINE  K<l(IM.  4';  ST.  STATION. 

the  outside  of  the  insulator  and  a  boll  is  screwed  in  the 
center  hole  of  the  insulator.  Both  the  screw  threads  fit  but 
roughly,  and  Portland  cement  is  poured  around  each  of  the 
threads  to  make  a  solid  joint.  The  lug  to  which  the  con- 
ductor rail  is  liolted  is  fastened  on  the  insulator  bolt  between 
two  nuts,  which  give  it  an  opportunity  to  be  raised  or  low- 
ered and  the  hole  in  the  lug  through  which  the  insulator 
bolt  passes  is  made  oblong  so  that  the  space  between  the 
conductor  rails  can  be  adjusted.  The  conductor  rails  are 
T-shaped,  22  ft.  long,  and  are  fastened  to  the  insulators  at 


FIG.13-SWITCHBOARI),  4U  ST.  STATI'iN. 

.coldered.  With  the  new  soldered  terminal  no  trouble  has 
been  experienced. 

The  conduit  and  track  construction  was  all  done  by  Mr. 
E.  Saxton  who  has  laid  all  the  undergroun<l  conduit  for  the 
street  railways  of  Washington.  The  character  of  Mr.  Sax- 
ton's  work  is  widely  and  favorably  known,  and  ranks  him 
among  the  best  constructing  engineers  in  the  country.  The 
success  which  has  attended  all  of  his  work  as  a  street  railway 
contractor  is  very  flattering  indeed. 

The  Metropolitan  road  is  the  only  one  of  the  consolidated 
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FIG.  14— CROSS  SECTION  OF  METROPOLITAN  ROADBED  AT  MAX  HOLE. 


the  ends  and  in  the  center.  The  plow  is  about  2  ft.  long.  8 
in.  wide,  and  just  thick  enough  to  pass  along  the  slot.  Two 
shoes  at  the  bottom  of  the  plow  press  out  sideways  between 
the  conductor  rails.  The  frame  of  the  plow  is  made  of  thin 
steel  bars  and  it  is  provided  with  two  pairs  of  leads,  one 
pair  with  fuses  in  circuit  and  the  other  pair  without  them. 
The  fused  leads  are  generally  used,  but  in  case  the  fuses 
blow  the  other  pair  of  leads  are  connected  to  the  car  tem- 
porarily to  bring  it  home  to  the  barn. 


roads  that  is  completely  equipped  and  in  full  running  order, 
all  of  the  other  roads  being  in  various  stages  of  reconstruc- 
tion. During  the  National  Peace  Jubilee,  celebrated  in 
Washington  for  three  days  last  month,  the  Metropolitan 
Co.  decorated  two  trains  of  cars  very  handsomely  in  honor 
of  the  army  and  the  navy.  The  ceilings  of  the  cars  were 
completely  covered  by  rows  of  red,  white  and  blue  bunting, 
radiating  out  from  clusters  of  incandescent  lamps.  The  ex- 
terior decorations  of  these  trains  is  shown  in  Fig.  16.     On 
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the  hoods  of  the  front  car.s  an  American  flag  was  set  in  a 
kind  of  transparency,  the  flag  being  kept  unfurled  by  means 
of  a  fan  motor  revolving  at  one  end  of  it.  The  army  car 
bore  the  names  of  Miles.  Shafter  and  Wheeler  in  illuminated 
letters,  and  the  navy  car  the  names  Dewey,  Sampson  and 
Schley.  The  edge  of  the  car  roofs  carried  a  solid  row  of 
red,  white  and  blue  lamps,  and  at  the  top  of  each  side  post 
was  a  cluster  of  white  and  colored  lamps.  The  trains  pre- 
sented a  very  handsome  and  brilliant  appearance  and  created 
much  enthusiasm  along  the  route. 

The  officers  of  the  Metropolitan  Railroad  Co.  are :    R.  D. 
Weaver,  president ;  A.  E.  Grunwell,  vice-president ;  G.  B. 


COLUMBIA  RAILWAY  CO. 


R.  I).  WEAVKR. 


G.  B.  COLEMAN. 


Coleman,  secretary,  general  manager  and  purchasing  agent ; 
Wm.  J.  Wilson,  treasurer,  and  F.  TI.  Cliamberlain,  chief 
electrician. 

Mr.  Robert  D.  Weaver  was  elected  president  of  the  Met- 
ropolitan Railroad  Co.-  July  14,  1897.  Mr.  Weaver  is  es- 
sentially a  self-made  man,  having  by  his  own  energy  and 
ability  alone,  climbed  the  ladder  of  success,  and  today  stands 
at  the  top,  one  of  the  recognized  solid  and  influential  men 
of  Washington.  lie  left  school  at  an  early  age  and  at 
once  began  his  business  career.  For  seven  years  he  was  as- 
sociated with  his  father,  and  by  the  exercise  of  the  best  of 
business  methods  he  rapidly  accumulated  a  fortune.  Later 
he  became  identified  with  street  railway  matters  and  has  suc- 
cessively and  successfully  filled  several  offices  with  the  Met- 
ropolitan. His  policy  has  ever  been  a  liberal  one  and 
through  it  he  has  made  the  Metropolitan  one  of  the  best 
street  railway  properties  in  the  country. 

Mr.  G.  B.  Coleman  has  been  connected  with  this 
company  since  he  was  a  boy.  He  began  as  a  bookkeeper, 
but  soon  showed  as  much  ability  as  an  executive  officer  as 
he  did  as  the  keeper  of  the  company's  accounts.  He  was 
gradually  advanced  from  one  position  to  another  until  he 
was  elected  as  secretary.  In  October,  1896,  Samuel  L. 
Phillips  resigned  the  presidency  and  Mr.  Coleman  was 
made  general  manager  of  the  road  in  addition  to  the  sec- 
retaryship.  He  was  again  elected  to  both  positions  in  1897. 

Thoroughly  efficient,  energetic  and  progressive,  Mr.  Cole- 
man has  proved  himself  to  be  the  right  man  in  the  right 
place.  As  manager  of  the  road  he  has  given  the  public  a 
service  that  has  pleased  them,  and  in  making  it  profitable 
he  has  pleased  the  stockholders.  Added  to  his  business 
qualifications,  Mr.  Coleman  is  personally  a  courteous  and 
pleasant  man.  He  is  always  ready  to  listen  and  his  decisions 
are  invariable  wise  and  just.  In  business  or  in  social  circles 
it  would  be  hard  to  find  a  more  generally  popular  man 
than  Mr.  Coleman. 


The  Columbia  Railway  Co.,  at  present  operating  as  a 
cable  road,  is  now  equipping  its  main  line  for  the  under- 
ground trolley  system ;  considerable  of  the  new  construc- 
tion work  is  already  finished  and  the  company  expects  to 
change  over  to  the  electric  system  by  July  ist.  This  line 
starts  at  the  Treasury  Building  on  New  York  Ave,  running 
to  Ninth  St.,  then  on  K  St.  to  Seventh  St.,  from  Seventh  St. 
to  Fourth  St.  on  Massachusetts  Ave.  and  thence  to  15th 
St.  and  Florida  Ave.,  N.  E.  This  line  measures  2.8  miles, 
all  double  track.  From  the  Florida  Ave.  terminus,  where 
the  power  house  is  situated,  a  new  suburban  extension  is 
being  built,  which  extends  to  the  east  corner  of  the  District, 
a  distance  of  4.2  miles.  This  is  also  a  double  track  road 
and  is  being  equipped  with  a  double  overhead  trolley  sys- 
tem, which  was  made  necessary  by  the  company's  charter, 
which  prohibits  the  use  of  a  ground  circuit.  The  new  exten- 
sion is  being  laid  with  85-lb.  T-rail  of  the  American  Society 
of  Civil  Engineer's  section,  on  cross  ties  with  stone  balla.st. 

The  power  house,  which  is  now  undergoing  a  complete 
change,  will  contain  two  Allis  tandem  compound  condens- 
ing engines,  22  and  42  x  42  in.,  running  at  a  speed  of  90 
r.  p.  m.,  and  rated  at  750  h.  p.  each.  These  engines  will  be 
direct  connected  to  two  525-kw.  lo-pole  General  Electric 
generators.  Two  Worthington  jet  condensers  will  be  used 
in  this  plant  and  six  water  tube  boilers  are  being  in- 
stalled in  three  batteries  of  two  boilers  each.  The  Q.  &  C. 
oiling  system  will  be  used  in  this  station. 

The  underground  system  of  this  company,  and  in  fact, 
all  the  city  lines,  is  in  all  essential  points  identical  with  thai 
of  the  Metropolitan.    In  changing  from  the  overhead  to  the 


FIG.  15-INSUL,AT0R  AND  RAILS. 

underground  system  the  company  has  procured  a  new  de- 
vice which  will  avoid  all  delay  at  this  point.  The  device  is 
a  kind  of  automatic  plow  carriage  which  is  fixed  under  the 
car.  When  the  end  of  the  overhead  line  is  reached  the  over- 
head trolley  is  pulled  down  and  the  carriage  automatically 
picks  up  an  underground  plow  placed  in  the  slot,  without 
making  any  stop. 

The  company  has  in  all  52  cars  for  both  lines.  The  new 
open  cars  for  the  suburban  line,  which  have  just  been  re- 
ceived, were  built  by  the  American  Car  Co.,  and  are  being 
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niountcd  on  Brill  double  trucks.  They  arc  42  ft.  long  over 
all  and  scat  44  passengers.  They  arc  built  with  leather  cross 
seats  and  have  a  center  aisle  with  twin  doors.  The  cars  arc 
Iniilt  without  side  steps  and  brass  rails  are  fixed  along  the 
sides  to  compel  the  use  of  the  ()latf(jrnis  for  entering  and 
leaving  the  cars.  These  cars  arc  each  equipped  witii  four 
G.  E.  1,000  motors,  and  they  all  havu  Van  Dorn  couplers  for 
running  the  cars  in  trains. 

The  officers  of  the  Columbia  Railway  Co.  are :  Nathaniel 
Wilson,  president;  E.  G.  Davis,  vice-president,  and  Theo- 
dore J.  King,  secretary,  treasurer,  superintendent  and  chief 
cnginetT  of  conslruction. 


CITY   &   SUBURBAN    RAILWAY    OF    WASHING- 
TON. 


The  City  &  Suburban  lines,  which  will  soon  be  a  part  of 
the  Washington  Traction  &  Electric,  comprise  f(jur  di- 
visions, much  of  which  is  still  in  course  of  construction. 
First  comes  the  East  Washington  division  starting  at  13th 
and  D  Sts.,  N.  E.,  and  running  through  the  city  east  and 


The  undcrgrouiifl  construction  of  this  company  is  essen- 
tially the  same  as  that  described  above,  except  that  some  of 
the  iron  work  is  a  little  heavier.  The  track  rails,  made  by 
the  L(jrain  Steel  Co.,  arc  95-lb.  girders.  No.  216,  and  the 
conducl(jr  rails  are  stifTened  by  two  webs  on  the  back  of 
the  flange,  'I'hc  cables  used  are  the  lead  covered,  paper  in- 
sulated cables  of  the  National  Conduit  &  Cable  Co.  The 
ducts  are  the  iron  cement  lined  ducts  manufactured  by 
the  same  company. 

The  suburban  parts  of  the  lines  arc  particularly  well  built, 
as  shown  by  the  illustration,  I-'ig.  17,  which  gives  a  view  on 
the  Maryland  division  just  beyonri  the  district  line.  On  this 
division  a  specfl  of  40  miles  per  hour  is  attained  in  order  to 
compete  with  the  steam  railroad  service  which  it  parallels. 
On  this  section  a  95-lb.  T-rail  is  used,  laid  on  ties  8  in. 
square,  with  8  in.  of  stone  ballast  below  the  tics  and  8  in. 
between  them.  Center  poles  of  iron  are  used,  which  carry 
a  No.  0000  trolley  wire.  The  rails  are  bonded  with  "Pro- 
tected" rail  bonds,  the  terminals  of  which  were  compressed 
in  the  rail  webs  under  hydraulic  pressure  of  30  tons,  which 
is  the  new  method  of  the  Protected  Rail  Bond  Co. 


FIG.  16 -METROPOLITAN  TRAINS  DECORATEU   I'UK    THE  PEACE  JUBILEE. 


west  to  the  Treasury  Department,  at  15th  and  G  Sts.,  N.  W. 
Second  is  the  New  York  Ave.  division,  which  starts  from 
the  Pennsylvania  Depot  at  Seventh  and  B  Sts.,  passes 
through  the  city  out  New  York  Ave.,  to  Brookland,  run- 
ning through  Eckington,  and  is  the  only  line  in  the  city 
running  to  the  Catholic  University  of  America,  and  the 
Soldiers'  Home.  The  third  division  is  the  North  Capitol 
St.  line  which  intersects  the  East  Washington  division  at 
First  and  G  Sts.,  N.  W.  It  then  runs  out  North  Capitol  St. 
to  the  Soldiers'  Home 'and  over  the  tracks  of  the  New  York 
Ave.  division  to  Brookland.  The  fourth  division,  called  the 
Maryland  division,  runs  over  the  East  Washington  division 
from  15th  and  G  Sts.,  N.  W.,  to  Fifth  and  G  Sts.,  N.  W., 
thence  over  the  New  York  Ave.  division  to  Rhode  Island 
Ave.  and  out  Rhode  Island  Ave.  to  the  district  line.  From 
this  point  the  line  runs  into  Maryland,  passing  through 
Highlands,  Hyattsville,  Riverdale,  College  Park  and  Cake- 
land  to  Berwyn  Heights,  which  is  the  present  terminus  of 
the  road,  although  the  company  contemplates  the  early  ex- 
tension of  this  line  to  Laurel,  a  village  situated  half  way  be- 
tween Washington  and  Baltimore.  On  the  completion  of 
its  lines  the  company  will  have  36  miles  of  track  in  opera- 
tion, that  part  within  the  city  being  on  the  underground 
trolley  system,  and  the  suburban  lines  on  the  overhead 
trolley  system. 


The  company  will  operate  75  cars  altogether.  Of  these 
20  are  short  cars  with  single  trucks  and  10  are  combination 
cars  with  Peckham  ma.ximum  traction  trucks.  There  are  also 
30  Laclede  cars  with  28-ft.  bodies  on  Laclede  double  trucks 
as  shown  in  Fig.  18.  These  have  a  center  aisle  with 
cross  seats  and  are  upholstered  in  plush.  Ten  closed  vesti- 
bule cars  have  center  aisles  and  cross  seats  and  contain  a 
separate  smoking  compartment,  and  the  remaining  five  cars 
are  open  cars  with  28  ft.  bodies.  The  cars  are  all  equipped 
with  \\'estinghouse  No.  49  motors,  two  on  each  city  car  and 
four  on  each  suburban  car ;  electric  headlights.  International 
double  registers,  Peckham  trucks  with  33-in.  wheels  and 
Parmenter  fenders  and  wheel  guards.  Each  car  is  also 
equipped  with  both  an  overhead  trolley  and  an  underground 
contact  plow,  and  carries  a  changing  switch  used  in  chang- 
ing form  the  metallic  circuit  to  the  grounded  circuit  or  vice 
versa.  On  the  City  &  Suburban  the  entire  system  is  equip- 
ped with  "International"'  registers  which  have  given  excel- 
lent satisfaction. 

The  City  &  Suburban  Co.  has  no  powder  house  of  its  own, 
but  purchases  its  current  from  the  Potomac  Electric  Power 
Co..  whose  station  is  at  33d  and  K  Sts..  N.  W.  A  two- 
phase  current  is  delivered  at  a  tension  of  6.500  volts  to  three 
transformer  station  upon  the  line  of  the  railway,  one  being 
located  in  the  city  in  Washington  St..  one  at  Eckington 
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and  one  at  Hyattsville.  The  Washinsjton  St.  transformer 
station  contains  three  300-k\v.  rotary  transformers  of  Wcst- 
inghouse  make,  and  the  other  two  stations  contain  one  each 
of  the  same  units.  At  these  points  the  6,500-volt  biphase' 
current  is  transformed  down  to  600  volts  direct  current  fof 
use  on  the  line.     The  transformer  stations  are  not  vet  fin- 


FIG.  17— VIEW  OXiCITY:&. SUBURBAN  LINE. 

ished,  although  the  machinery  has  been  in  operation  for 
about  three  weeks  under  temporary  wooden  shelters.  The 
first  car  on  this  road  started  on  the  East  Washington  di- 
vision and  the  Maryland  division  on  May  27th.  The  re- 
mainder of  this  company's  lines  are  being  rapidly  pushed  to 
completion.    The  officers  of  the  company  are  : 


double  track  road  with  single  overhead  trolley  construction. 
It  has  two  short  branches,  one  running  to  the  Rock  Creek 
Cemetery  and  the  other,  which  is  half  a  mile  in  length,  runs 
to  Tacoma.  At  the  district  line,  where  the  Brightwood  road 
ends,  the  Washington,  Woodside  &  Forest  Glen  Ry.  com- 
mences and  runs  out  to  Forest  Glen,  a  distance  of  4. 1 1 
miles.  These  two  companies  operate  together  1 1  motor 
cars  and  3  trailers,  those  on  the  Brightwood  road  running 
under  lo-minute  headway,  and  on  the  Forest  Glen  road  un- 
der 15-minutc  headway.  Since  the  purchase  of  these  roads 
by  the  syndicate  the  old  power  plant  has  been  discarded 
and  they  now  run  on  a  converting  plant  supplied  with  a 
6,500-volt  current  from  the  Potomac  Electric  Power  Co. 
This  current  is  transformed  down  to  600  volts  direct  cur- 
rent by  two  General  Electric  rotary  transformers  of  150  kw. 
capacity  each.  Both  of  these  roads  are  to  be  entirely  recon- 
structed and  equipped  with  new  material  and  apparatus 
throughout. 


GEORGETOWN     &    TENALLYTOWN     RAILWAY 
CO.  AND  WASHINGTON  &  ROCKVILLE  RY. 


The  Georgetown  line,  which  is  an  old  single  overhead 
trolley  line,  starts  at  32(1  and  M  Sts.,  N.  W.,  and  runs  to  the 
district  line  over  32d  St.,  Wisconsin  Ave.  and  tiic  Tenally- 
town  road,  and  continues  to  Bethseda  Park ;  an  extension 
of  this  line  runs  to  Glen  Echo  and  Cabin  John  Bridge.  The 
road  is  about  seven  miles  long  to  Bethseda  Park,  and  the 
branch  from  the  district  line  to  Cabin  John  Bridge  is  five 
miles  long.     Both  lines  have  double  tracks  throughout. 

The  Washington  &  Rockville  road  will  e.xtend  from 
Bethseda  Park  to  Rockville,  a  distance  of  seven  miles.    Th's 


FIG.  W-LACLEDE  CAR  ON  CITY  &  SUBURBAN   LINE. 


T.  J.  Hayward,  president ;  W.  Kelsey  Schoepf,  vice-presi- 
dent and  engineer;  R.  I.  Todd,  superintendent  and  electrical 
engineer ;  S.  C.  Cooper,  treasurer ;  Dana  Stevens,  secretary, 
and  W.  A.  Heindle,  principal  assistant  engineer. 


BRIGHTWOOD  RAILWAY   CO.   AND   WASHING- 
TON, WOODSIDE  &  FOREST  GLEN  RAILWAY. 


The  Brightwood  Ry.  runs  fiom  the  city  line  at  Florida 
Ave.  to  the  district  line,  a  distance  of  3.84  miles,  and  is  a 


road  is  not  yet  built,  but  its  route  is  now  being  surveyed. 

The  Georgetown  line  has  at  present  21  motor  cars,  15 
with  single  trucks  and  6  with  double  trucks.  Part  of  the 
cars  are  equipped  with  G.  E.  1000  motors  and  the  others 
with  Westinghouse  12  A  motors.  Six  cars  operate  from 
32d  and  M  Sts.  to  the  district  line  and  three  cars  from  this 
point  to  Bethseda  Park.  This  road  is  supplied  by  a  direct 
500-volt  current  from  the  Potomac  Co.,  whose  station  is 
very  close  to  this  line.  On  the  Glen  Echo  branch  of  this 
road  there  is  a  small  power  house  containing  two  Westing- 
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lunisc  60-kw.  (lynaiiios  diivni  \>y  ;i  Wcstiiigliouhi;  iiprif,'!!! 
comixnnid  engine  uf  lou  li.  p.,  and  a  2CX)-kw.  General  Elec- 
tric g-encralur  run  li\'  a  350-I1.  p.  Wcstinglioiisc  uprig-lit 
coniixnnid  cngint'.  in  case  of  a  heavy  load  tills  station 
current  is  tlirovvn  onto  tlic  line  in  parallel  willi  llir  I'cjtomac 
cmTcnt.  This  whole  system,  like  all  the  sniiurlian  lines, 
is  t(j  he  entirely  discarded  and  rebuilt. 


ROCHESTER    RAILWAY'S  WEEKLY  PUBLICA- 
TION. 


THE 


Wy\SIllNGTON  &  GREAT  FALLS  RAILWAY 
CO. 


This  line  starts  at  the  Union  Depot,  36th  and  Pros])ect 
Sts.,  N.  W.,  and  runs  to  Cabin  John  liridge,  a  distance  of 
8  miles,  of  which  53^  miles  is  a  double  track  and  2]/^  miles 
a  single  track.  This  road  does  not  pass  through  any  streets 
as  it  owns  its  own  private  right  of  way  over  the  whole  route. 
It  passes  through  Glen  Echo  and  intersects  the  Georgetown 
&  Tenallytown  line  about  one  mile  from  Cabin  John  Bridge. 
The  road  is  to  be  entirely  reconstructed  and  will  be  made  a 
double  track  over  its  whole  length.  It  operates  at  present 
12  motor  cars  and  8  trailers,  and  it  is  su|)plied  with  a  direct 
500-volt  current  from  the  Potomac  Electric  Power  Co. 


THE  CAPITOL  RAILWAY  CO. 


The  Capitol  Ry.  is  a  short  road  running  from  the  Navy 
Yard  to  Congress  Heights,  a  distance  of  about  2^  miles, 
of  which  I  mile  is  double  track  and  ij4  miles  single  track. 
This  line,  though  short,  has  a  large  variety  of  motive  pow- 
ers. First  comes  a  horse  line  and  next  an  underground  sys- 
tem, with  surface  contacts  of  iron  raised  a  little  above  the 
pavements  every  10  ft. ;  then  conies  a  bridge  with  double 
overhead  trolley  wires  carrying  a  trolley  upon  them  from 
which  a  flexible  cord  depends  to  be  attached  to  the  cars, 
and  finally  a  single  overhead  trolley  completes  the  list. 
Only  the  horses  and  the  single  trolley  system  are  now  in 
use,  there  being  three  horse  cars  and  three  trolley  cars  now 
in  operation.  The  trolley  cars  are  equipped  with  Steel 
Motor  Co.  car  motors  on  du  Pont  trucks. 

This  company  supplies  its  own  current  from  a  power 
house  which  is  altogether  out  of  proportion  to  the  size  of 
the  road.  It  contains  two  engines  of  the  Columbus  Iron 
Works,  one  of  350  h.  p.  and  one  of  150  h.  p.  The  large  en- 
gine is  coupled  direct  to  a  200-kw.  Siemens  &  Halske  gen- 
erator and  the  small  engine  is  belted  to  a  loo-kw.  dynamo 
of  the  same  make.  Two  Wickes  Brothers  return  tubular 
boilers  rated  at  80  h.  p.  each  and  a  Worthington  feed  pump 
complete  the  station  equipment.  The  road  is  to  be  rebuilt 
and  run  from  the  plant  of  the  Potomac  Electric  Power  Co. 


THE    ANACOSTIA    &    POTOMAC    RIVER    RAIL- 
ROAD CO. 


The  only  remaining  lines  of  the  consolidated  system  are 
the  Anacostia  and  Belt  lines,  these  two  companies  having 
been  consolidated  some  time  previous  to  their  purchase  by 
the  syndicate.  The  Belt  line  runs  mainly  in  the  city,  while 
the  Anacostia  road  is  a  suburban  route.  Both  are  old  horse 
car  lines  and  present  no  features  of  interest  at  present,  as 
both  lines  are  to  be  torn  up  and  rebuilt  with  the  underground 
trolley  system  inside  the  city  limits  and  with  the  overhead 
system  in  the  suburbs.  Their  power  will  be  supplied  from 
the  Potomac  Co. 


rill-  article  in  llie  Ajjril  "Review"  suggesting  a  plan  by 
means  of  which  the  street  railway  company  may  eflfcctually 
and  cheai)Iy  rearh  its  patrons,  has  alrea<ly  l)een  adopted  in 
Rochester,  .\.  Y.  Gen.  ,\Igr.  Nichols  has  been  the  first  to 
put  the  scheme  into  effect,  and  the  result  is  an  extremely 
neat  and  inviting  little  sheet  of  four  i)agcs,  which,  by  its 
miniature  size,  if  nothing  else,  will  instantly  attract  the  at- 
tention of  readers.  The  i)agcs  are  each  7x9  in.  with  two 
columns  to  the  page.  The  front  page  of  the  first  issue  is 
devoted  to  a  sketch  of  one  of  the  crack  companies  of  tne 
fire  department,  with  a  fine  half  tone  of  the  men  and  horses. 


"THE   FOUR   CORNERS." 

kOrMESItJI.  N    V 


ORGA.X  OF  THE  ROCHESTER  X.  Y.  RAILWAY  CO. 

The  remaining  pages  are  devoted  to  announcements,  time 
tables,  and  advertisements.  An  interesting  feature  is  the 
"kickers'  column."  The  publication  is  called  "The  Four 
Corners,"  and  is  published  weekly  and  distributed  on  the 
cars. 

Mr.  Nichols  writes  us  that  the  paper  is  a  great  success 
and  that  it  must  be  increased  in  size  or  issued  oftener. 


ANOTHER  FRAUD. 


Last  month  a  16-year-old  boy  was  arrested  while  selling 
tickets  for  the  street  car  lines  of  the  Birmingham  (Ala.) 
Railway  &  Electric  Co.,  at  the  rate  of  three  for  10  cents. 
The  tickets  sold  proved  to  be  old  tickets  which  had  been 
pasted  together.  It  had  been  the  custom  to  destroy  used 
tickets  by  tearing  them  in  two  and  then  throwing  them 
into  the  trash  box.  There  the  pieces  of  tickets  were  rescued, 
pasted  together  and  put  on  the  market  at  bargain  counter 
prices. 


The  employes  of  the  Toledo  (O.)  Traction  Co.  were  noti- 
fied on  May  20th  of  an  increase  in  wages  of  5  per  cent. 
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THE  GRAB-HANDLE   MAN. 


CHICAGO  UNION  TRACTION  CO. 


Mr.  Benjainin  J.  Weeks,  superintendent  of  the  Ouincy  & 
Boston  Street  Railway  Co.,  writes  us  from  Ouincy,  Mass., 
under  date  of  June  7th : 

"Enclosed  please  find  clijiping  from  the  Quincy  Daily 
Ledger,  of  June  6,  1899,  which  will  explain  itself.  This  man 
is  the  original  grab-handle  man  that  was  described  in  your 
paper  September,  1897,  ^'"1  \^<i^  identified  from  the  cut  in 
your  paper.  He  has  changed  in  appearance  somewhat  since 
that  time  and  now  wears  glasses,  and  does  not  wear  a 
beard." 

The  clipping  is  as  follows : 

Grat)h,indle  man  John  Dcitz,  otherwise  known  as  Shultz  and 
Zimmerman,  the  grab-handle  man  who  operated  extensively  among 
the  street  railways  of  the  state  and  defrauded  them  out  of  various 
sums,  was  given  a  hearing  before  Judge  Ilumplirey,  in  the  District 
Court  this  morning,  for  obtaining  $25  from  the  Quincy  &  Boston 
Street  Ry.  by  false  pretenses. 

Superintendent  Weeks  testified  that  Dcitz  claimed  to  have  fallen 
from  a  Houghs  Neck  car  in  October,  1898,  by  a  grab  handle  coming 
off  as  he  was  about  to  alight  from  the  car.  He  said  he  lived  on 
Quincy  Ave.,  and  claimed  to  be  badly  injured. 

Dr.  Jones  examined  the  man's  injuries  and  was  convinced  that  he 
was  a  fraud,  but  the  company  paid  the  fellow  $25  rather  than  have  a 
law  suit,  as  there  was  some  question  as  to  the  liability. 

Conductor  Dunham,  Executive  Clerk  Gardner,  of  the  company, 
and  Claim  Agent  McAloon  identified  the  fellow.  Mr.  McAloon 
also  said  he  had  examined  the  car  after  the  accident,  and  he  had 
gone  to  every  house  on  Quincy  Ave.  but  could  find  no  one  by  that 
name. 

Mr.  Tarbox,  of  the  Lynn  &  Boston,  identified  Dietz  as  the  man 
to  whom  he  had  paid  $40  to  settle  a  claim  for  a  similar  accident. 
Mr.  Snow,  a  conductor  on  the  South  Framingham  road,  also  iden- 
tified the  fellow  as  having  been  the  one  who  fell  from  his  car  last 
;,  car  by  the  grab  handle  coming  off,  and  Mr.  Sullivan,  of  the  South 
Middlesex  road,  identified  the  fellow  as  the  one  who  tried  to  work 
his  road.  He  had  identified  him,  however,  by  a  photograph,  and 
refused  to  pay,  but  had  him  arrested  and  sent  to  jail  for  six  months 
for  vagrancy. 

Deitz  remained  mum  during  the  hearing,  and  all  he  would  say 
w-as  that  he  did  not  understand.  He  evidently  understood  the  sen- 
tence of  nine  months  in  the  house  of  correction,  for  when  it  was 
pronounced  by  the  clerk,  Deitz  murmured,  "I  am  getting  all  my 
money's  worth." 

The  method  of  Deitz,  "or  whatever  his  name  may  be,"  was  to 
board  a  car  and  when  the  conductor  was  not  looking  to  unscrew 
the  nuts  of  the  grab  handle.  He  would  then,  when  the  conductor 
was  forward,  signal  the  car  to  stop,  and  as  it  slowed  down  would 
jump  off  with  the  grab  handle  in  his  hand  and  fall  down.  He  wouic 
then  claim  damages,  and  in  most  cases  the  roads  would  settle  rather 
than  have  a  suit. 

The  "Review"  has  had  occasion  to  make  mention  of  the 

grab-handle  man  in  four  previous  issues:  September,  1897, 

page  559;  August,  1898,  page  583;  December.  1898.  page 

852  ;  January,  1899,  page  3.  In  our  issue  of  January  last  was 

noted  the  sentence  of  six  months  in  the  reformatory  imposed 

upon  this  man  for  vagrancy  at  the  prosecution  of  the  South 

Middlesex  Street  Railway  Co..  of  South  Framingham,  Mass. 

At  that  time  it  was  stated  that  the  Quincy  &  Boston  would 

probably  prosecute  Dietz  when  his  sentence  had  expired. 

We  trust  that  the  Lynn  &  Boston  will  meet  Dietz  when 

his  term  has  expired. 

«  »  » 

ANOTHER  THEFT  OF  COPPER. 


The  Fair  Haven  &  Westville  Railroad  Co.,  New  Haven, 
Conn.,  recently  suffered  the  loss  of  700  ft.  of  insulated  feeder 
wire.  Current  was  on  the  line  at  the  time,  and  the  thieves 
were  evidently  sufficiently  skilled  in  the  art  and  well  enough 
equipped  with  tools  to  escape  injury. 


The  consolidation  of  the  North  and  the  West  Chicago 
Street  Railroad  Cos.,  to  which  brief  reference  was  made  last 
month,  is  now  so  nearly  completed  that  it  is  almost  safe  to 
speak  of  it  as  a  fact.  The  Chicago  Union  Traction  Co.  has 
been  organized  with  a  capital  stock  of  $32,000,000 ;  of  this 
$12,000,000  is  preferred.  This  company  has  leased  the 
property  of  the  North  Chicago  and  the  West  Chicago,  the 
stockholders  of  these  contpanies  having  approved  the  leases 
on  June  2d.  The  rentals  are  to  be  equivalent  to  12  per  cent 
on  North  Chicago  stock  which  is  $237,600  each  quarter,  and 
to  6  per  cent  on  West  Chicago  stock  which  is  $197,835  each 
quarter. 

To  secure  the  payment  of  these  rentals  $10,000,000  of  the 
stocks  of  the  two  companies  which  the  Chicago  Traction 
buys  from  Mr.  Yerkes  and  $2,000,000  in  cash  will  be  depos- 
ited with  the  Illinois  Trust  &  Savings  Bank.  Mr.  Yerkes 
receives  $9,000,000  cash,  $1,000,000  preferred  and  $500,000 
common  stock  of  the  Union  Traction. 

At  the  meeting  of  the  North  Chicago  Street  Railroad  Co. 
Mr.  Yerkes  explained  the  situation ;  in  substance  he  said : 

The  Chicago  Union  Traction  Co.  has  made  a  proposition  to  the 
North  Chicago  Street  Railroad  Co.  to  lease  its  property  for  a  long 
term  of  years  and  to  pay  the  North  Chicago  stockholders  a  dividend 
cf  12  per  cent  a  year.  The  lease  provides  that  there  shall  be  placed 
in  trust  as  security  for  this  lease,  and  for  that  from  the  West  Chi- 
cago Street  Railroad  Co.,  securities  of  those  companies  of  the  value 
of  $10,000,000.  The  Traction  company  will  also  have  $2,000,000  in 
cash,  which  will  be  used  for  improvements  and  extensions  of  the 
systems  and  whatever  other  matters  are  necessary  for  extending 
the  street  railroad  properties.  So  there  will  be  really  $12,000,000 
behind  the  leases.  The  Traction  company  will  have  a  capital  of 
$12,000,000  preferred  and  $20,000,000  common  stock,  and  the  pre- 
ferred stock  will  be  paid  for  at  par,  the  proceeds  being  this  $12,000,- 
000  spoken  of.  It  is  provided  that  the  $10,0000,000  of  securities  shall 
remain  in  trust  for  all  time  as  security  for  these  leases.  The  trust 
agreement  provides  that  if  there  be  default  in  the  guaranteed  divi- 
dend at  any  time  so  much  of  this  deposited  stock  as  necessary  may 
be  sold  to  make  up  the  deficit.  The  leases  to  be  authorized  today 
will  not  be  turned  over  to  the  Traction  company  until  it  deposits  the 
$10,000,000  of  securities,  raise  the  $2,000,000  of  cash  and  in  all  re- 
spects comply  with  the  bargain. 

The  lease  of  the  North  Chicago  is  dated  June  i,  1899, 
and  is  to  be  of  force  so  long  as  the  grantor  company  shall 
have  any  charter  rights.  An  abstract  of  the  lease  is  as  fol- 
lows : 

First,  that  the  North  Chicago  sells  and  transfers  to  the 
Traction  a  certain  lease  dated  May,  1886,  from  the  North 
Chicago  City  Railway  Co.  to  the  North  Chicago  Street  Rail- 
road Co.,  the  Traction  in  all  respects  assuming  the  place  of 
the  North  Chicago  Street  Railroad  Co.  under  said  lease.  Sec- 
ond, that  the  North  Chicago  grants  and  leases  to  the  Trac- 
tion all  its  lines  of  street  railroad,  as  the  same  now  are  or 
as  they  may  be  constructed,  and  all  personal  property,  real 
estate,  rights  and  privileges,  for  the  term  above  mentioned, 
including  the  2,501  shares  of  stock  of  the  North  Chicago 
City  Railway  Co.,  subject  to  the  mortgage  of  $1,500,000 
secured  on  same.  The  Traction  has  the  right  to  vote  this 
stock.  The  Traction  may  sell  any  real  estate  of  the  North 
Chicago  Street  Railroad  Co.  or  of  the  North  Chicago  City 
Railway  Co.,  the  proceeds  arising  from  such  sale  to  be  put 
in  trust  and  to  be  expended  for  other  real  estate  or  to  be  ap- 
plied to  payment  of  the  indebtedness  of  the  corporation 
whose  real  estate  is  sold.  Third,  the  Traction  shall  operate 
the  street  railroad  lines  and  equipment  and  keep  all  property 
in  good  repair  and  condition,  delivering  the  same  at  the  end 
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i)f  tlic  lease  in  as  good  condition  as  wlien  it  was  tai<cn  over, 
ordinary  wear  and  tear  excepted.  lujurth,  the  jjcrsonal  and 
real  property  of  the  railroad  company  shall  be  appraised 
by  two  api)raiscrs,  one  appointed  by  each  party,  and  an  in- 
ventory filed.  Tiie  rental  shall  be  $237,6(X),  to  be  paid  on 
the  first  days  of  July,  October,  January  and  A|)ril  in  each 
year,  beginning  July  1,  1899,  also  the  cost  of  maintaining; 
the  cor])orate  existence  of  the  grantor,  not  to  exceed  $3,o(X) 
a  year,  and  the  payments  to  the  North  Chicago  City  Ry.  un 
der  the  old  lease.  The  railroad  company  agrees  to  renew  at 
maturity  its  outstanding  indebtedness  at  request  of  the  Trac- 
linn.  The  West  Chicago  lease  is  in  the  same  form.  It 
transfers  to  the  Traction  the  old  Chicago  West  Division  and 
Passenger  Railway  leases,  and  i)rovides  for  a  rental  to  the 
West  Chicago  of  $197,835,  to  be  paid  the  20th  day  of  each 
August,  November,  February  and  May,  beginning  Aug.  20, 

1899- 

The  outstanding  cajiital  stt)ck  of  the  North  Chicago  is 
$7,920,000;  outstanding  bonds  amount  to  $7,431,000;  it 
guarantees  bonds  of  the  North  Chicago  Electric,  Chicago 
I'^lcctric  Transit,  North  Side  Electric  and  Evanston  Electric 
companies  to  the  amount  of  $1,228,000  but  as  all  these  lines 
earn  their  interest  the  guarantee  imposes  no  burden  on  the 
North  Chicago.  In  1898  the  fixed  charges  of  the  North 
Chicago  were  $543,666.  It  owns  and  operates  94.33  miles 
of  track  of  which  75.27  are  electric  and  18.12  cable.  Gross 
receipts  for  i8y8  were  $3,015,323  and  operating  expenses 
$1,390,681 ;  the  surplus  for  the  year  was  $210,019,  after  pay- 
ing 12  per  cent  on  the  stock. 

The  outstanding  stock  of  the  West  Chicago  is  $13,189,- 
000;  outstanding  bonds,  $18,168,000;  the  company  guaran- 
tees $3,058,000  of  the  bonds  of  the  Cicero  &  Proviso,  Ogden 
Street,  Chicago  &  Jefferson  Urban  Transit,  Chicago  Elec- 
tric, Transit  and  North  Chicago  Electric,  which  however 
impose  no  burdens.  In  1898  its  fixed  charges  were  $1,198,- 
000.  It  owns  and  operates  202.70  miles  of  track,  of  which 
165.68  are  electric  and  30.42  cable.  Gross  receipts  for  1898 
were  $4,031,903  and  operating  expenses  $2,017,946;  the 
surplus  for  the  year  was  $24,617  after  paying  6  per  cent 
dividend. 

Notwithstanding  the  various  statements  current  to  the 
effect  that  Mr.  Yerkes  has  disposed  of  all  of  his  Chicago  rail- 
way properties  he  still  retains  his  interests  in  the  Chicago 
Consolidated  Traction  Co.  and  in  the  Lake  Street,  the  Un- 
ion, and  the  Northwestern  Elevated  roads,  which  together 
with  the  holdings  of  his  personal  friends  and  business  allies 
give  him  control  of  these  properties.  It  is  stated  that  the 
near  future  may  see  a  combination  including  all  the  elevated 
and  surface  lines  in  Chicago  and  vicinity. 

Such  a  complete  consolidation  was  the  ambition  of  Mr. 
Yerkes  ;  that  he  was  not  able  to  accomplish  it  is  for  the  most 
part  due  to  the  fact  that  he  has  had  to  fight  the  municipal 
authorities  to  secure  every  improvement  he  has  made. 

It  is  understood  that  the  stockholders  of  the  Chicago  City 
Ry.  placed  so  high  a  valuation  on  their  holdings  that  the  at- 
tempt to  include  the  south  side  system  in  the  Union  Trac- 
tion consolidation  was  abandoned  for  that  reason. 


W.  F.   KELLY  GOES  TO  NEW  YORK. 


April  26th  W.  F.  Ryan,  of  Peoria,  purchased  the  People's 
Street  Ry.,  of  Chillicothe,  111.,  and  on  the  same  date  sold  the 
rails,  etc.,  for  scrap.  The  original  cost  of  the  property  was 
$13,000;  it  sold  for  $800.  The  company  had  but  two  pros- 
perous years,  1892  and  1893.  and  abandoned  operations  last 
fall. 


Mr.  W.  F.  Kelly,  who  for  seven  years  has  been  general 
su[)crintcnflent  of  the  Columbus  (O.)  Street  Railway  Co., 

resigned  that  position  on  May 
19th  to  go  with  the  Emerson 
McMillin  Co.,  of  New  York. 
Mr.  Kelly  has  long  been  as- 
sociated with  Mr.  McMillin 
in  his  various  street  railway 
interests. 

Mr.  Kelly  is  an  Ohio  man 
by  birth.  lie  graduated  from 
the  Ohio  Wesleyan  Univer- 
sity, and  was  a  teacher  for 
several  years  ;  he  was  admitted 
to  the  bar  and  has  done  con- 
siderable legal  work.  Me  learned  the  practical  side  of  street 
railway  operation  as  an  employe  of  the  Thomson-Houston 
Co.,  and  went  to  Columbus  in  1891  as  electrical  engineer 
for  the  Columbus  Consolidated  Street  Railway  Co. 

At  the  time  of  the  reorganization  of  the  company  in  June, 
1892,  he  became  general  superintendent  of  the  whole  sys- 
tem, a  position  which  he  has  filled  to  the  present  time.  He 
has  always  continued  to  discharge  the  duties  of  electrical 
engineer  in  addition  to  keeping  a  general  supervision  of  the 
business  interests  of  the  load. 

It  is  largely  due  to  the  efforts  of  Mr.  Kelly  that  the  em- 
ployes of  the  road  have  been  brought  up  to  their  present 
high  standard  of  temperance,  morality  and  efficiency.  He 
has  made  the  men  feel  that  he  is  interested  in  their  welfare 
and  has  been  largely  instrumental  in  bringing  about  the 
good  discipline  of  the  employes  and  their  pleasant  relations 
with  their  employers.  He  has  already  done  away  with  the 
practice  of  securing  positions  for  men  for  political  reasons. 
The  employes  of  the  company  are  appointed  and  retained 
for  their  merit  alone. 

Mr.  Kelly's  business  associates  and  his  many  friends  in 
Columbus  greatly  regret  that  he  is  to  leave  them,  but  join 
in  wishing  him  continued  success  in  a  larger  field. 


MUNICIPAL  STREET  RAILWAY  FOR  CONNEC- 
TICUT. 


The  very  important  question  of  the  municipal  ownership 
of  the  street  railways  has  been  agitating  the  citizens  and  the 
.A.ldermen  of  New  Haven,  Conn.  The  matter  finally 
reached  a  stage  where  a  vote  was  taken  on  the  report  of  the 
council  committee  appointed  to  inquire  "into  the  feasibility 
of  the  municipal  ownership  of  public  franchises,"  and  the 
minority  report  favoring  such  ownership  won  the  day. 

This  committee  went  into  the  subject  extensively  and  the 
report  w-as  very  exhaustive.  One  plan  adopted  by  the  com- 
mittee had  been  the  holding  of  public  meetings  to  which 
the  citizens  were  invited.  The  minority  claimed  that  the 
meetings  were  largely  attended  and  that  the  audiences  were 
exceedingly  enthusiastic  in  showing  their  preference  for 
such  a  plan.  The  report  of  the  majority  was  directly  in  op- 
position to  this,  but  the  Council,  with  only  three  dissenting 
votes,  adopted  the  minority  report. 


The  Montreal  (Que.")  Street  Railway  Co.  is  building  100 
open  cars  of  new  and  handsome  design  and  new  lines  are 
being  opened  and  old  ones  improved  all  over  the  city. 
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DEATH  OF  ROBERT  GILLHAM. 


Mr.  Robert  Gilliam,  general  manager  of  the  Kansas  City, 
IMttsburg  &  Gnlf  R.  R..  died  at  Kansas  City,  Mo.,  May  iQtli. 
Mr.  Gillliani  had  been  ill  for  only  a  short  time  with  pnen- 
monia. 

While  Mr.  Gillhaiii  was  eonnected  with  a  steam  road 
when  he  died,  his  energy,  during  his  busy  life,  has  been  al- 
most entirely  directed  toward  street  railway  interests.  He 
was  born  in  New  York  City  Sept.  25,  1854,  and  during  his 
earlier  .school  days  showed  a  strong  inclination  for  the  pro- 
fession of  civil  engineering.  He  completed  his  studies  for 
this  career  at  the  Classical  and  Mathematical  Institute  at 
Hackensack,  N.  J.,  and  in  1874  began  practice  in  that  city. 

In  1876  he  went  to  Kansas  City,  where  he  built  the  Kan- 
sas City  Cable  Ry.,  which  included  the  steep  incline  up  the 
bluff  to  the  Union  Depot.  Mr.  Gillham  was  not  only  the 
engineer  of  this  system,  but  he  was  the  financier  as  well, 
and  secured  all  the  inoncv  necessarv  to  builil  the  road.     He 


ROIiKKT  (tILLHAM. 

also  built  the  Kansas  City  Elevated  Ry.,  was  the  chief  en- 
gineer of  the  company  and  was  elected  its  vice-president. 
He  also  raised  the  funds  for  and  built  the  Eight  St.  tunnel, 
which  was  completed  in  May,  1888. 

But  Kansas  City  was  not  the  only  place  which  has  had 
the  benefit  of  Mr.  Gillhani's  energy  and  abilities.  He  built 
the  Omaha  cable  system,  the  i6th  and  Lorinier  St.  viaducts 
and  the  Denver  Cable  Ry.,  in  Denver,  Col.  In  the  East  he 
built  the  Montague  Street  Cable  Ry.,  at  Brooklyn,  N.  Y., 
and  the  Cleveland  Cable  Ry.,  at  Cleveland,  O. 

In  1893  he  returned  to  Missouri,  and  accepted  the  posi- 
tion of  vice-president  of  the  Kansas  City  Elevated  Ry.  and 
was  instrumental  in  bringing  about  the  consolidation  of  that 
system  with  the  Metropolitan  Street  Railway  Co.  In  1894 
he  took  the  receivership  of  the  Northeast  Street  Railway 
Co.  and  put  the  property  on  a  paying  basis  in  about  two 
years. 

In  1895  he  began  his  connection  with  steam  roads.  He 
was  appointed  the  chief  engineer  of  the  Kansas  City,  Pitts- 
burg &  Gulf,  and  had  charge  of  the  construction  of  this  road 


from  Kansas  City  to  Port  Arthur,  Tc.x.,  787  miles,  and  in 
1897  was  made  general  manager  of  the  system,  including 
the  Omaha,  Kansas  City  &  Eastern,  Omaha  &  St.  Louis, 
Kansas  City  &  Northern  Connecting,  Kansas  City  Subur- 
ban Belt  and  Kansas  City  &  Independence  Air  Line.  He 
was  also  chief  engineer  of  all  these  roads.  He  constructed 
the  Port  Artluu-  ship  canal  and  had  charge  of  all  the  ter- 
minal and  harbor  improvements  at  Port  Arthur. 

When  the  Gulf  road  got  into  trouble,  some  time  ago,  Mr. 
Gillham  stood  by  it  and  in  .\pril,  1899,  was  appointed  re- 
ceiver. He  resigned  this  ])osition,  however,  but  still,  at  the 
request  of  the  new  receiver,  retained  the  office  of  general 
manager. 

Robert  Gillham's  has  been  a  very  active  life.  He  became 
nuich  interested  in  compressed  air  and  at  one  time  he  was 
sent  to  Europe  to  make  some  extensive  technical  tests,  one 
result  of  which  has  been  a  valuable  addition  to  the  literature 
on  this  interesting  subject. 

The  funeral  was  held  on  Sunday,  May  21st,  and  was  ob- 
served in  an  unusual  manner.  When  the  casket  was  carried 
from  Mr.  Gillham's  late  residence  an  operator  stationed 
there  notified  the  chief  dispatcher's  office  and  orders  were 
given  to  hold  every  train  on  the  entire  system  from  Illinois 
to  the  Gulf  until  the  late  general  manager  should  have  been 
laid  in  his  grave.  For  an  hour  not  a  wheel  turned  on  the 
Kansas  City,  Pittsburg  &  Gulf  road.  No  greater  mark  of 
respect  was  ever  paid  to  one  of  its  officers  by  the  owners  of 
a  railroad. 


IMPROVEMENTS  IN  DAVENPORT. 


General  Manager  Lardner,  of  the  Tri-City  Railway  Co., 
Davenport,  la.,  has  been  authorized  to  make  some  exten- 
sive  improvements.  He  will  make  an  addition  to  the  pres- 
ent shop  and  car  storage  facilities  in  Davenport  at  a  cost 
ot  $15,000.  The  new  building  will  be  two  stories  high  and 
65  X  150  ft.  in  area,  and  will  give  the  company  a  frontage  on 
Rock  Island  St.  of  320  ft.  with  a  depth  of  150  ft.;  this  will 
afford  ample  room  for  all  probable  developments  of  the  road 
for  several  years.  New  machinery  will  be  put  in  the  new 
shop. 

The  recent  purchase  of  the  rolling  stock  of  the  Moline 
Central  lines  made  this  addition  imperative.  Mr.  Lardner 
will  also  buy  a  new  engine  and  dynamo,  so  that  the  capacity 
of  the  power-house  will  be  greatly  increased.  It  is  the  pur- 
pose of  the  company  to  equip  all  its  cars  with  electric 
heaters. 


CHICAGO  LAND  DAMAGE  CASE. 


Judge  Bishop,  of  the  Cook  County  Circuit  Court,  Chi- 
cago, on  May  8th  rendered  a  decision  in  favor  of  the  Lake 
Street  "L"  road  and  against  the  Chicago  Office  Buildmg 
Co.  which  may  prove  to  be  of  great  importance.  The  Office 
Building  Co.  brought  suit  for  damages  it  claimed  resulted 
from  the  construction  of  the  road  alongside  its  building. 
The  road  demurred  on  the  ground  that  where  the  fee  to  a 
street  is  in  the  city  which  permits  a  railway  company  to  use 
that  street  and  the  use  is  not  inconsistent  with  the  purposes 
of  such  a  street,  an  abutting  property  owner  cannot  recover 
damages.  Judge  Bishop  sustained  the  demurrer,  and  if  the 
decision  is  upheld  by  the  Supreme  Court  it  will  defeat  all 
pending  suits  for  damages  on  account  of  the  erection  of  ele- 
vated roads  and  all  which  are  in  contemplatioa 
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NEW    KOAD    IN    NEW   JERSEY. 


The  Ticnloii,  Lawiciiccvillc  &  Princeton  (N.  J.)  J<aiIroad 
Co.,  J.  L.  Branson,  of  Latigliornc,  I'a.,  president,  will,  it  is 
expected,  be  in  running  order  by  July  ist.  Work  has  al- 
ready commenced  and  will  be  ])iis!ied  forward  as  rapidly  as 
possible. 

This  new  road  bids  fair  to  become  very  popular.  It  is  ten 
miles  from  Trenton  to  Princeton  and  Lawrenceville  lies  half 
way  between  these  towns.  The  company  is  incorporated 
under  the  general  railroad  laws  of  New  Jersey,  and  not  as  a 
traction  or  street  railway  company.  It  owns  its  own  right  of 
way  and  can  use  either  steam  or  electricity  as  its  motive 
power.  The  tracks  are  to  be  the  standard  gage  and  if  desir- 
able, freight  cars  can  be  transferred  from  steam  roads. 

The  population  of  Trenton  is  70,000;  of  Lawrenceville 
1,000,  and  of  Princeton  6,000.  Besides  this  there  may  be 
estimated  as  living  along  the  line  about  3,000  people.  With 
Trenton  as  a  great  market  and  commercial  point  and 
Princeton,  famous  for  its  educational  institutions,  this  road 
is  much  needed  and  cannot  fail  to  receive  paying  patronage 
from  the  start. 


A    TROLLEY    TRIP    FROM    BOSTON     TO    NEW 

YORK. 


IIV    UOKKUr    H.    UKKKAll. 


Not  very  long  ago,  stimulated  by  the  rapid  development 
of  high  power  electric  locomotives,  some  enthusiast  predict- 
ed that  the  day  would  soon  come  when  trains  wrjul'l  run  from 
Boston  to  New  York,  at  high  speed,  over  the  hills  and  val- 
leys, regardless  of  grades, carrying  passengers  between  these 
I)oints.  That  time  has  not  yet  come,  but  there  are  signs  that 
the  dream  of  the  past  may  become  a  realization  in  the  not 
remote  future.  The  writer  has  proved  that  it  is  possible  to 
go  from  Boston  to  New  York,  with  the  exception  of  a  few 
gaps,  all  the  way  by  electric  car,  and  even  now  arrangements 
are  under  way  for  the  filling  of  these  gaps.  The  total  dis- 
tance is  261  miles,  209  of  which  are  covered  by  trolley,  and 
the  time  consumed  in  making  the  trip  is  less  than  twenty 
and  one-half  hours.  In  the  trip  I  made,  9  miles  were  cov- 
ered  ijy  carriage  and  43  miles  by  steam  train,  and  including 
$2  for  the  carriage  and  91  cents  for  steam  railroad  fares,  the 
total  cost  of  transportation  was  $5.71. 


CULVERT  CROSSINC,  ST.  CHARLES  STREET  R.  R.,  NEW  ORLEANS. 


NOVEL    CULVERT    CROSSING. 


The  .iccompanying  engraving  fiom  a  photograph  taken 
on  the  lines  of  the  St.  Charles  Street  Railroad  Co.,  of  New 
Orleans,  is  interesting  as  showing  the  wood  paving  used  on 
all  except  the  main  streets,  and  also  a  novel  culvert  cross- 
ing. The  drainage  of  New  Orleans  being  on  the  surface  the 
depth  of  crossings  over  the  gutters  has  been  limited  to  5  in. 
in  order  not  to  interfere  with  the  flow.  The  company  is  lay- 
ing some  g-in.  girder  rails  and  at  culverts  it  is  necessary  to 
cut  away  the  lower  flange  and  4  in.  of  the  web,  and  rivet 
angles  to  the  web  as  shown  in  the  illustration. 


The  United  Railways  &  Electric  Co.,  Baltimore,  Md.,  has, 
paid  a  dividend  of  one-half  of  one  per  cent  on  its  income 
bonds  and  preferred  stock  for  the  three  month?  ending  May 
31st.    The  amount  paid  out  was  $70,000. 


Even  to  one  familiar  with  the  street  railway  developments 
in  New  England,  the  trip  to  New  York  by  trolley  was  some- 
thing of  a  revelation.  Bearing  in  mind  that  of  the  209  miles 
covered  by  trolley  full)-  180  miles  are  in  the  country,  and 
less  than  30  miles  in  city  streets,  the  reader  will  come  to  a 
realization  of  how  important  a  factor  the  electric  railway  has 
come  to  be  in  our  New  England  country  life.  It  has 
wrought  a  great  change  in  the  habits  and  life  of  the  people. 
The  country  farms  have  been  robbed  of  their  isolation,  the 
trip  to  the  nearest  large  town  is  no  longer  a  matter  of  tak- 
ing a  "day  off"  because  of  train  connections,  and  the  "pleas- 
ure traffic"  of  the  people  of  the  cities  has  been  infiniteh*  ex- 
tended, making  possible  excursions  into  the  country  for 
people  to  whom  such  excursions  had  previously  been  a 
luxury. 

There  are  only  five  breaks  in  the  continuous  trolley  line 
fo  New  York  from  Boston,  and  some  of  these  are  short. 
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The  first  is  between  West  Warren  and  Indian  Orchard, 
Mass.,  a  distance  of  some  i8  miles.  Yet  here  the  Tahnor  & 
Munson  Street  Railway  Co.  has  obtained  a  franchi.se  from 
its  existing  line  at  Forest  Pond  through  to  West  Warren, 
via  Ware.  This  company  now  operates  a  line  through 
from  Palmer  to  Three  Rivers  and  Forest  Pond,  and  when 
this  new  link  is  connected,  it  will  bring  the  traveller  from 
Boston  some  lo  miles  nearer  Springfield.  I'.etwcen  Ware- 
house Point  and  East  Windsor  Hills,  in  Connecticut,  is  an- 
other gap  of  five  miles  and  this  gap  is  to  be  closed  by  a  line 
now  under  construction.  When  this  is  completed,  one  may 
ride  from  Indian  Orchard,  through  Springfield,  Hartford, 
and  New  Britain  to  Berlin,  Conn.  The  third  break  conies 
between  Berlin  and  Meriden,  a  distance  of  about  eight 
miles.  Although  a  street  railway  between  these  points  is 
not  projected,  the  New  York,  New  Haven  &  Hartford  Co. 
probably  will  have  its  third  rail  electric  system  in  operation 


Monday  morning,  boarding  a  Newlun  P.oulcvard  car.  .-Xf- 
ter  a  run  of  34  minutes  through  Boston  and  its  aristocratic 
suburb  of  Brookline,  I  arrived  at  the  city  line  between  New- 
ton and  Boston,  where  connection  was  made  with  the  car  of 
the  Commonwealth  Avenue  Street  Railway  Co.,  near  at 
hand.  After  a  fast  ride  to  West  Newton,  a  change  was  made 
to  the  line  of  the  Wellesley  &  Boston  Street  Ry.,  which 
crosses  the  Commonwealth  Avenue  line  without  switch  con- 
nection. This  took  me  in  a  few  minutes  to  Newton  Lower 
Falls,  where,  at  the  other  end  of  the  bridge  crossing  the 
Charles  River,  connection  was  made  with  the  Natick  & 
Cochituate  car  to  Natick.  Thence  over  the  line  of  the 
South  Middlesex  Street  Railway  Co.  I  w'ent  on  to  South 
Framinghani,  crossing  over  the  steam  railroad  track.  Thus 
far  most  of  the  country  traversed  had  been  urban  or  subur- 
ban in  character,  but  after  leaving  South  Framinghani  the 
car  of  the  I'raniinghani  Union  Street  Railway  Co.  carried 
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between  these  two  points  in  the  near  hiture,  with  sufficient 
service  to  accommodate  the  general  riding  public.  Peti- 
tions are  now  pending  before  the  Legislature  of  Connecti- 
cut asking  for  the  right  to  operate  a  line  of  electric  cars  from 
New  Haven  parallel  to  the  tracks  of  the  New  York,  New 
Haven  &  Hartford,  to  Wallingford,  Conn.  Should  these 
petitions  be  granted,  and  the  line  built,  there  will  be  a  con- 
tinuous electric  line  from  Meriden  to  Stamford,  a  distance  of 
65  miles,  all  connected.  From  Wallingford  to  Mount  Car- 
mel,  Conn.,  is  a  break  of  about  four  miles,  and  in  spite  of  the 
fact  that  this  is  the  shortest  gap  in  the  whole  line,  it  will 
probably  be  the  last  one  filled,  as  the  country  traversed  is 
one  which  would  afford  almost  nothing  in  tiie  way  of  reve- 
nue from  local  traffic.  The  last  of  the  missing  links  is  that 
between  Stamford  and  New  Rochelle,  Conn,,  but  an  electric 
railway  covering  the  17  miles  of  this  distance  is  likely  to  be 
constructed  in  the  near  future. 

So  much  for  what  may  happen.    To  come  to  actual  facts, 
I  left  Park  Street  Station  in  the  Boston  Subway  at  8.30  one 


me  into  a  region  distinctly  rural — a  country  of  farms  and 
small  rural  villages,  all  the  way  from  here  to  the  central  city 
of  Massachusetts.  The  car  of  the  Framinghani  Union 
Street  Ry.  runs  to  Framinghani  Center,  wheie  connec- 
tions are  made  with  the  Marlboro  Street  Railway  Co.  to 
Marlboro.  A  through  line  will  be  run  from  South  Framing- 
ham  to  Marlboro  this  summer,  .shortening  the  journey 
somewhat.  Here  a  change  is  made  to  the  cars  of  the 
Worcester  &  Marlboro  Street  Ry.  to  Worcester,  which  city 
I  reached  at  i  o'clock,  arriving  in  time  for  luncheon. 

Resuming  the  journey  on  the  i  :45  p.  ni.  car  of  the 
Worcester  &  Suburban  Street  Ry..  a  run  was  made  to  the 
town  of  Spencer,  where  connections  were  made  with  the 
Warren,  Brookfield  &  Spencer  Street  Ry.  for  West  War- 
ren. Here  came  the  first  break  in  the  journey  by  trolley, 
but  the  electric  car  arrived  in  time  to  allow  me  to  take  the 
5  :24  train  on  the  steam  railway  for  Indian  Orchard,  a  dis- 
tance of  18  miles.  Here  another  electric  car  was  boarded, 
and  I  arrived  in  Springfield  at  6:35  p.  m.  over  the  line  of 
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the  Spriiij^lk-ld  l\;iilvvay  Co.  'I'lu-  jnunicy  from  here  iiiij,'lit 
have  been  conliiuied  lliat  iii);l'l.  l"il  ;is  my  desire  was  not 
especially  to  nial<c  rcc(jnl  lime,  I  remained  in  Spriiipfield 
over  night. 

At  6:35  on  llic  followiiiL,'  inuinitig  ('{"nesday),  I  boarded  a 
trolley  car  pa.ssin^'  tlinnif^di  L(jnf.(meadow  to  the  dividing 
line  between  Massaclui.selts  and  Connecticnt.  Here  the 
state  boundary  enforced  a  clianpe  to  the  line  of  the  En- 
field &  Longmeadow  Street  Railway  Co.  to  Warehouse 
Point,  Conn.,  a  little  town,  where  a  carriage  ride  is  forced 
upon  the  traveller.  A  dollar  conveyed  ine  in  a  carriage  to 
Windsor  Hill,  although  from  Warehouse  Point  to  East 
Windsor  Hill,  some  four  miles,  the  rails  and  ties  of  a  street 
railway  were  scattered  along  the  roadside  and  the  line  con- 
necting these  two  points  will  be  in  operation  this  summer, 
thus  saving  the  passenger  yo  cents.  At  East  Windsor  Hill 
the  Hartford  Street  Railway  line  is  taken  to  Hartford, 
where  a  change  is  made  to  another  line  which  is  operated 
jointly  by  the  Hartford  Street  Ry.  and  the  Central  Rail- 
way &  Electric  Cos.  As  for  some  seven  miles  these  com- 
panies operate  over  a  private  roadway,  swift  time  is  made, 
giving  a  glimpse  of  the  possibilities  of  the  future  electric 
railway  between  Boston  and  New  York.  The  line  operated 
runs  to  New  Britain,  103/2  miles,  and  here  a  change  was 
made  to  the  line  of  the  New  Britain  Street  Railway  Co.,  run- 
ning to  Berlin,  and  arriving  at  the  electric  terminus  there  in 
time  to  take  the  12:43  o'clock  train  for  a  run  of  eight  miles. 
Fifteen  minutes  later  I  stopped  in  Meriden  for  luncheon, 
after  which  I  took  the  car  of  the  Meriden  Street  Railway  Co. 
to  Wallingford,  about  nine  miles,  coming  to  another  gap  in 
the  journey.  At  this  point,  in  order  to  make  as  much  as 
possible  of  the  journey  by  electric  car,  I  took  another  car- 
riage as  far  as  Mount  Carmel,  some  four  miles,  connections 
being  made  there  with  the  electric  cars  of  the  Fair  Haven  & 
Westville  Street  Railway  Co.  for  New  Haven. 

The  New  Haven  &  Milford  electric  cars  run  every  two 
hours,  and  as,  owing  to  an  unforseen  delay,  I  had  missed  the 
4:15  p.  m.  car  by  about  five  minutes,  I  was  obliged  to  re- 
main over  until  the  departure  of  the  6:13  electric  car,  which 
took  me  through  to  Bridgeport  that  evening.  The  run  over 
this  portion  of  the  journey  was  one  of  the  most  delightful 
of  the  entire  trip,  there  being  occasional  glimpses  of  Long 
Island  Sound,  while  the  scenery  of  the  Connecticut  Valley 
is  of  the  most  charming  character.  The  country  landscapes 
are  refreshing  to  the  city  traveller,  and  the  succession  of 
pretty  villages  and  old  colonial  houses  would  delight  an 
artist. 

Remaining  in  Bridgeport  over  night,  on  Wednesda)' 
morning  I  took  an  early  car  for  Westport,  still  following 
the  coast,  where  connections  were  made  with  the  cars  of  the 
Norwalk  Tramway  Co.  (The  trip  from  Westport  to  Stam- 
ford was  made  in  a  special  car  of  the  Norwalk  Tramway 
Co.,  which  met  Mr.  Derrah  and  his  companion,  who  repre- 
sented the  Boston  Globe ;  a  number  of  Norwalk  men  were 
guests  on  the  special. — Ed.)  taking  me  through  to  South 
Norwalk,  and  there  connecting  with  the  Stamford  Street 
Railway  line.  Arriving  at  Stamford,  I  was  obliged  to  take 
the  steam  cars  again  for  the  final  break  in  the  line,  to  New 
Rochelle,  a  run  of  17  miles.  At  New  Rochelle  a  line  runs 
out  of  the  town  to  Mount  Vernon,  where  a  change  was 
made  to  the  car  for  West  Farms.  At  West  Farms  another 
change  was  made  for  129th  St.,  New  York  City,  the  distance 
from  New  Rochelle  to  this  point  being  15  miles.  One  cash 
fare  was  taken,  and  two  transfers  furnished.     At  129th  St. 


the  Metropolitan  line  was  taken,  running  to  the  City  Hall 
in  New  York,  completing  the  journey. 

It  should  be  borne  in  mind  that  when  I  look  this  long  trip 
by  trolley  the  cars  were  not  running  on  the  summer  sched- 
ule. In  the  summer  time  many  of  these  lines  run  a  greater 
nmnber  of  cars,  so  that  it  would  be  possible  for  one  to  make 
this  journey  in  a  somewhat  shorter  time  than  I  consumed. 
In  September  or  October,  when  the  country  is  seen  at  its 
best,  with  the  forests  colored  by  the  frosts,  no  more  delight- 
ful trip  coulil  be  imagined.  It  is  well  worth  taking  at  any 
time,  and  one  wiio  has  been  unacquainted  with  the  condi- 
tions of  electric  railroading  in  the  country  can  have  no  idea 
of  the  broadening  influence  of  such  a  journey.  As  a  rule, 
the  rolling  stock  of  all  the  companies  is  of  a  high  class,  and 
the  time  made  is  generally  good.  On  many  of  these  roads 
will  be  found  center-aisle,  vestibuled  cars,  and  the  latest  im- 
proved motors,  while  the  rolling  stock  and  roadbed  are  far 
superior  to  that  of  the  average  city  railway  of  a  decade  ago. 
Ten  years  hence  may  see  an  equally  great  improvement.  At 
least  it  is  likely  to  see  a  continuous  trolley  line  between  Bos- 
ton and  New  York. 

The  table  and  sketch  show  the  mileage,  rates  of  fare, 
lime  consumed,  and  the  route  of  this  trolley  journey.  In  the 
table  the  figures  give  the  distance,  fare,  and  time  between 
the  station  opposite  the  figures  and  the  station  just  above  it. 

BOSTON    TO    NEW    VOKK    BY    TROLLEY. 

Subway,  Boston.                       Miles.  Fare.  H.M. 

Newton  Line  63/2  $  .05  34 

West  Newton 4  .05  18 

Newton  Lower  Falls 2  .05  09 

Natick   6  .10  30 

South  Framingham 4  .05  22 

Marlboro iij^  .15  i: 

Worcester  16  .15  i  :  30 

Spencer   12  .20  I  :  20 

West  Warren  153^  .25  I  :  20 

Indian  Orchard  ** 

Warehouse  Point,  Conn 22%  .20  2  :  51 

East  Windsor  Hill * 

Hartford    8>4  .15  45 

New  Britain  loyi  .10  45 

Berlin    z'/z  .05  15 

Meriden ** 

Wallingford    9  .15  45 

Mount  Carmel  * 

New  Haven   Syi  .15  48 

Milford    10  .25  I  :  00 

Bridgeport    11  .15  50 

Westport   II  .15  1:00 

Norwalk 3  .05  20 

Stamford  I2j4  25  i  :  10 

New  Rochelle ** 

129th  St 15  .05  I  :  35 

City  Hall,  N.  Y 75^  .05  50 

Total  by  electnc  cars 209  $2.80  16  :  57 

*Total  by  carriage 9  2.00  2  :  00 

**Total  by  steam 43  .91  i  132 

•Total    261  $5/1  20  : 29 

Average  fare  by  electric  cars,  1.34  cents  per  mile. 
Average  fare  by  steam  cars,  2.12  cents  per  mile. 
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This  department  is  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


In  the  report  oi  the  committee  on  the  revision  of  the  .'\merican 
Society  of  Mechanical  Engineers  code  of  1885,  relative  to  a  standard 
method  of  conducting  steam  boiler  trials  the  method  recommended 
for  measuring  tube  heating  surface  was  changed  from  that  gi.m  in 
the  committee's  preliminary  report.  The  report  submitted  at  ;hc 
Washington  meeting  in  May,  1899,  says: 

"The  area  of  heating  surface  is  to  be  computed  fron.  the  surface 
of  shells,  tubes,  furnaces,  and  fireboxes  in  cont^'.-l  witli  the  fire  or 
hot  gases.  The  outside  diameter  ol  water  tuljci  and  the  inside 
diameter  of  firc-tubcs  are  to  be  used  in  the  computation." 

The  preliminary  report  recommended  taking  the  outside 
diameter  of  the  tubes  in  all  cases.  The  rule  adopted  is  to  bo  coin- 
mended  because  it  is  correct  and  accuracy  is  more  important  than 
uniformity. 


CALCULATING     HORSE-POWER     FROM 

GRAMS. 


INDICATOR  'DIA- 


April  llth,  Mr.  Edward  F.  Miller  presented  a  paper  entitled 
"Some  Uses  of  the  Steam  Engine  Indicator"  before  the  New  Eng- 
land Railroad  Club.     An  extract  is  as  follows: 

"Figure  2  represents  what  is  called  a  stroke  card.  The  indicator 
shows  the  pressure  on  one  side  of  the  piston  for  a  revolution,  (a) 
When  we  calculate  the  horse-power  from  a  card,  we  are  assuming 
that  the  back  pressure  and  compression  line  on  the  other  side  of 
the  piston  are  the  same  as  shown  on  the  card.  This  may,  or  may 
not,  be  the  case,  (b)  In  calculating  the  total  horse-power  for  the 
two  ends  of  the  cylinder,  any  error  from  this  cause  afifecting  the 
calculation  for  one  end  of  the  cylinder  will  be  nearly  balanced  by 
an  opposite  error  in  the  calculations  for  the  other  end,  so  that  the 
final  result  is  practically  right,  (c)  If  it  were  not  for  the  piston 
rod  making  the  area  of  one  side  of  the  piston  smaller  than  that  on 
the  other,  there  would  be  absolutely  no  error  arising  from  this. 


Fig.   I. 


Fig.  2. 


"(d)  The  stroke  card  shows  the  pressure  on  opposite  sides  of 
the  piston  at  all  points  of  the  stroke.  The  difference  between  the 
lines  at  any  point  is  the  eflfective  push  per  square  inch.  This  card 
is  constructed  by  using  the  steam  and  expansion  lines  of  the  card 
from  one  end,  and  th;  back  pressure  and  compression  lines  for  the 
same  stroke  from  the  card  taken  on  the  other  end. 

"In  constructing  this  diagram  for  very  accurate  work,  the  ratio 
of  the  areas  of  the  two  sides  of  the  piston  have  to  be  considered. 
The  pressure  above  the  atmosphere  for  one  side  being  multiplied 
by  this  ratio.  It  will  be  seen  that  up  to  the  point  of  cut-ofF,  the 
difference  of  pressure  or  eflfective  pressure  is  nearly  constant;  this 
difference  grows  less  due  to  the  drop  along  the  expansion  curve, 
till  at  the  point  where  the  two  lines  cross  the  pressure  on  the  two 
sides  balance.  Beyond  this  point  the  pressure  exerted  lo  hold  the 
piston  back  is  greater  than  that  exerted  to  push  it  ahead.  The  en- 
ergy stored  in  the  fly-wheel  during  the  first  part  of  the  stroke  is 
given  out  here  near  the  end  of  the  stroke  to  help  the  engine  over 
the  dead  point." 

Assuming  the  paper  to  have  been  correctly  reported,  it  is  surpris- 
ing to  find  in  a  paper  on  this  subject  such  erroneous  ideas  con- 
cerning one  of  the  most  common  uses  of  the  steam  engine  indi- 
cator. For  convenience  in  discussion  reference  letters  have  been 
inserted  in  the  extract  quoted. 

(a)  The  statement  (a)  is  incorrect.  The  only  assumption  made 
when  horse-power  is  calculated  from  an  indicator  diagram  is  that 


the  diagram  correctly  represents  the  changes  in  pressure  and  vol- 
ume which  took  place  in  the  cylinder. 

A  few  definitions  may  be  of  assistance  here: 

A  horse-power  is  33,000  ft.  lb.  of  work  done  per  minute. 

Work  when  measured  in  foot-pounds  is  the  product  of  force 
(pounds)  and  distance  (feet),  or  it  may  be  expressed  as  the  prod- 
uct of  the  force  per  unit  area  and  the  volume  displaced  while  that 
force  is  acting.  From  this  latter  conception  of  work  we  get  the 
well-known  expression:  Work  equals  the  integral  (between  the 
proper  limits)  of  p.dv,  where  p  is  the  force  per  unit  of  area  acting 
during  any  short  interval  of  time  and  dv  the  volume  displaced 
while  the  force  p  is  acting. 

If  the  indicator  diagram  shows  the  changes  in  pressure  and  vol- 
ume on  one  side  of  the  piston  during  a  revolution,  then  the  area 
between  the  line  traced  during  the  working  stroke,  a  line  of  zero 
pressure  and  two  parallel  straight  lines  joining  these  two,  is  pro- 
portional to  the  work  done  BY  the  steam  during  its  working 
stroke,  because  it  is  proportional  to  the  integral  of  p.dv.  Similarly 
the  area  between  the  lower  line  traced  by  the  indicator  pencil,  a 
line  of  zero  pressure  and  two  parallel  end  lines  in  proportional  to 
the  work  done  ON  the  steam  during  the  exhaust  stroke.  The  dif- 
ference between  these  two  areas  is  area  of  the  diagram  and  is  pro- 
portional to  the  net  work  done  in  that  end  of  the  cylinder  during 
that  revolution.  When  the  area  of  the  diagram  is  multiplied  by 
the  proper  constants  and  by  the  number  of  revolutions  per  minute 
and  the  product  divided  by  33,000  ft.  lb.  the  result  is  the  horse- 
power developed  in  that  end  of  the  cylinder. 

This  result  is  exact,  and  the  fact  that  the  steam  pressure  on  the 
opposite  side  of  the  piston  is  one  of  the  opposing  forces  against 
which  the  work  was  done  does  not  make  the  case  different  in 
principle  from  one  where  a  friction  brake  furnishes  all  the  resist- 
ance. 

(b)  Since  the  horse-power  computed  for  each  end  is  exact  the 
statement   (b)   concerning  compensation   of  errors  is  incorrect. 

(c)  For  the  same  reasons  the  fact  that  the  effective  piston  area 
is  usually  less  on  the  crank  end  than  on  the  head  end  does  not 
introduce  any  error  and  the  statement  (c)  is  incorrect. 

(d)  The  "stroke  card,"  if  properly  drawn,  shows  the  net  force 
per  unit  area  acting  on  the  piston  due  to  steam  pressure.  It  gives 
no  idea,  however,  of  the  net  force  or  effective  push  on  the  cross-' 
head  or  crank  pin,  because  the  "effective  push"  due  to  the  steam 
together  with  the  fly-wheel  have  in  the  early  part  of  the  stroke  to 
accelerate,  and  in  the  latter  part  of  the  stroke  to  retard  the  recipro- 
cating parts.  While  the  "stroke  card"  is  undoubtedly  useful  for 
some  purposes,  the  calculation  of  horse-power  is  not  one  of  them. 


"  KALOR." 

Prof.  R.  C.  Carpenter,  of  Cornell  University,  writes  us  concern- 
ing what  purports  to  be  a  letter  from  him  recommending  a  fuel 
saving  compound  known  as  "Kalor"  and  made  by  the  National 
Fuel  Compound  Co.,  of  Boston.  Professor  Carpenter  writes  in 
substance  as  follows: 

"I  find  on  referring  to  the  testimonials  that  a  letter  of  mine  is 
published  which  has  no  reference  to  'Kalor,'  but  did  have  reference 
to  another  compound,  which  at  the  time  was  called  'S.  C.  (394) 
Compound.'  I  was  engaged  by  a  disinterested  third  person  to 
make  a  series  of  boiler  tests  in  1892  with  and  without  the  latter 
compound  in  such  a  manner  as  to  determine  its  value,  and  was  re- 
quested to  write  to  a  third  person  the  results  of  the  tests  as  made 
from  time  to  time.  The  letter  published  is  a  copy  of  one  written 
during  the  progress  of  the  trials  for  information  of  said  third  per- 
son, and  the  tests  to  which  it  refers  were  those  in  progress  at 
the  time.  It  will  be  noted  by  referring  to  the  letter  that  the 
trials   quoted   did   show   an   apparent,   although   slight,   advantage 
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COST  OF  POWER   I'OK  ELECTRIC  RAILWAYS. 

(Uitjjiil  Mcasiiri-il  by   Wattmeter  in   ICach  Cane. 


Month. 

1899. 

Moiitlily 
(Jtitpiit, 
Kilowatt- 
Hours. 

Cost  of  Electrical  Output  per 
Hour— Cents. 

Kilowatt- 

(,.1:,. 
Cylinder 
Oil  [jur 

10,000 
k.  w.  h. 

C...U. 

Lubric't- 

intf  Oil 

per 

10,000 

k.  w.  h. 

Lbh. 
Water 

per 

Lb. 
Coal. 

Lbs. 

Fuel 

per 

k.w.h. 

l',i..  .,1 
Fuel 

Station. 

Fuel. 

Labor 

Supplies, 

(Jil, 

Waste,  etc. 

Water. 

Re- 
pairH. 

Total. 

per  Toil 

of  2,0(X) 

Lbs. 

Kindof  Fuel 

1 

Feb. 

Jan. 
Feb. 

1,532,640 
214,880 
434,9.S0 

485,284 
703,400 
400,870 

471,394 

433,291 

.242 
.512 
.375 

.833 
.612 
.489 

.309 

.323 

.142 
.295 
.149 

.281 
.302 

.257 

.103 
.120 

.037 
.052 
.022 

.052 
.022 
.017 

.012 

.014 

.032 
.018 
.006 

'.047 
.043 

.(X)5 

.006 

.044 

.002 
.Of>2 

.157 
.047 
.021 

.006 

.004 

.497 
.879 
.614 

1.323 

1.029 

.830 

.437* 

.449* 

3.63 

3.7 

2.0 

2.2 
2.S 

.679 
2.8 
2.S 

3.4 
2.4 

11.18 


2.62 
4.81 
3.48 

2.70 

4.89 
4.971 

1.85 
2.12 
2.16 

.9S9»* 

1.27 
1.30 

BituminouH 

3 

4 

" 

5.  ML-tropoliUiii    EU-- 

viitL'd,  Cllic:l^ru. 
f, 

Oil. 

8 

BituniinuUH 

y              

lOCi'Tilral  Av.,  Melro- 

puliliiii,  K;insas 

City,  Mo. 

■  (i 

** 
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due  to  using  the  compound.  Tiic  compound  was  applied  by  put- 
ting it  in  solution  and  applying  it  to  the  coal.  Mr.  Wm.  Kent 
suggested  that  the  apparent  gain  might  be  due  entirely  to  the 
dampening  of  the  coal  when  applying  the  compound.  Subse- 
quently other  trials  were  made,  and  it  was  found  that  equally  as 
good  results  could  be  obtained  by  slightly  dampening  the  coal 
without  the  use  of  'S.  C.  (394)  Compound'  as  with  it.  The  final 
conclusions  of  our  entire  series  of  trials  was  that  the  compound 
S.  C.  (394)  was  absolutely  worthless  as  a  fuel;  further,  that  all  the 
gain  which  was  caused  by  its  use  in  some  cases  was  due  to  the 
applied  water  or  to  the  method  of  handling  the  fire.  This  final 
conclusion  I  see  is  not  given  in  the  testimonial. 

"I  know  nothing  in  regard  to  'Kalor,'  nor  know  anything  in 
relation  to  the  National  Fuel  Compound  Co.,  but  do  know  that 
the  letter  in  question  was  never  written  for  the  purpose  for 
which  it  was  used,  and  consequently  that  its  use  in  such  a  manner 
must  tend  to  deceive  the  public.  If  the  compound  is  the  same 
as  the  compound  investigated  in  1892  I  do  not  hesitate  to  say 
that  I  believe  it  entirely  worthless  as  a  means  of  improving  the 
calorific  value  of  fuel." 


SAFETY  VALVES. 


From  a  papt-r  011  "  Sleaiii  Etif_'iiioerinp"  read  before  the  MaritiiUL'  Electrical 
Association  by  P.  A.  rreenian; 


"Safety  valves  are  the  most  delicate  part  of  a  boiler  and  demand 
constant  care  and  watching  if  we  wish  them  to  work  fairly  ac- 
curately. My  experience  with  spring  safety  valves  has  led  me  to 
adopt  the  rule  that  all  our  safety  valves  shall  be  lifted  from  off 
their  seats  once  every  24  hours.  If  this  is  not  done  I  find  that  a 
so-called  skin  forms  on  spring  and  scat,  and  if  the  valve  is  not 
lifted  oftener  than  once  a  week  it  will  take  considerable  more 
pressure  to  lift  it  than  for  which  it  was  originally  set.  Another 
very  serious  trouble  with  safety  valves  which  often  occurs  is  the 
loosening  of  the  check  nut,  and  if  this  is  not  attended  to  immedi- 
ately upon  the  indication  of  such  troubles  the  steam  pressure  will 
drop  and  all  steam  escape  into  atmosphere,  shutting  down  the 
plant.  Although  it  at  first  appears  difficult  to  the  engineer  or 
fireman  to  tighten  the  nut  and  set  the  valve  properly,  nevertheless 
if  he  understands  his  type  of  valve  thoroughly  he  can  accomplish 
it  with  his  monkey  wrench,  hammer  and  chisel  in  very  short  space 
of  time  with  perfect  safety  to  himself  and  plant.  If  the  valve 
should  commence  to  blow  off  and  steam  pressure  drop  more  than 
S  lb.,  or  if  the  steam  pressure  should  at  any  time  drop  more  than 
proper  on  account  of  the  safety  valve  blowing  off,  the  engineer  or 
fireman  should  at  once  assume  that  the  valve  is  out  of  order  and 
must  be  attended  to  immediately.  If  the  check  nut  is  loose  it  can 
be  remedied  by  turning  the  valve  spindle  to  the  right  until  the 
steam  stops  escaping,  then  the  cap  may  be  removed  and  the  check 
nut  tightened  without  further  difficulty.  The  boiler  pressure  should 
be  increased  to  the  same  point  at  which  the  valve  blew  off,  and 
beyond,  in  order  to  make  certain  that  the  valve  will  blow  off  at  the 
proper  pressure.  This  point  can  be  easily  obtained  by  slightly  turn- 
ing the  valve  in  the  proper  direction.  - 


The  above  method  of  handling  the  safety  valve  is  that  commonly 
used  in  ordinary  practice,  but  for  close  regulation  the  cushion  scat 
should  also  be  raised  or  lowered  according  to  the  range  within 
which  it  is  desired  to  have  the  safety  valve  act.  Under  no  condi- 
tions should  the  safety  valve  spindle,  or  any  of  its  parts  be  struck  or 
hatnmered  in  order  to  make  it  close,  as  this  is  a  very  dangerous 
practice  and  is  liable  to  cause  more  or  less  serious  explosions.  This 
latter  precaution  of  mine  may  seem  to  be  hardly  necessary,  yet  in 
my  own  experience  I  have  seen  an  engineer  strike  down  on  the 
spinale  with  a  piece  of  wood  6x6  with  the  idea  of  causing  the 
valve  to  close.  Although  at  this  time  of  which  I  speak  no  serious 
results  occured,  it  might  cause  great  danger  the  very  next  time  it 
was  tried. 


CORNELIUS  SMOKELESS  FURNACE. 


Mr.  Frank  H.  Mason,  U.  S.  consul-general  at  Berlin,  has  sent 
to  the  State  Department  an  account  of  the  operation  of  a  process 
of  burning  low  grade  fuels  without  smoke  patented  by  Mr.  Paul 
Cornelius.  Tests  have  been  made  in  various  plants  which,  it  is  stated, 
resulted  in  a  great  saving  in  fuel  bills  and  the  complete  abatement 
of  the  smoke  nuisance. 

The  plant  at  Berlin,  which  Mr.  Mason  inspected,  is  thus  dc- 
Lxribed: 

The  two  boilers  are  of  the  ordinary  flue  pattern,  placed  side  by 
side  and  their  furnaces  separated  by  a  dividmg  wall,  so  that  one  can 
be  throv.-n  out  of  use  or  turned  on,  as  occasion  may  require.  The 
furnaces  arc  about  10  by  4  ft.  in  area  and  the  smoke  passes  by  sub- 
terranean flues  to  a  stack  chimney  standing  in  a  central  court  and 
rising  above  the  roof  of  the  building.  Near  the  furnaces  is  located 
an  ordinary  fan  blower,  driven  by  an  electrical  motor  of  '/i  h.  p., 
the  speed  of  which  is  easily  controlled  and  which  drives  the  air 
through  a  6-in.  pipe  into  a  hollow  iron  chamber  about  10  in.  deep, 
which  forms  the  front  section  of  the  hearth  of  the  furnaces.  Into 
this  air  chamber  is  fitted  one  end  of  the  hollow  grate  bars,  which  are 
obout  21^2  in.  in  diameter,  extend  backward  the  length  of  the  fur- 
lacc,  and  are  supported  by  ordinar>'  bearings  at  the  farther  end. 
These  hollow  grate  bars  are  round  on  the  bottom,  but  at  the  top 
are  hexagonal,  presenting  three  faces,  each  pierced  with  holes  about 
2  in.  apart  and  beginning  with  a  caliber  of  ],i  in.,  which  increases 
slightly  throughout  the  length  of  the  bar.  to  equalize  the  discharge 
of  air  from  the  gradually  decreasing  pressure  within.  The  hollow 
grate  bars  are  laid  about  6  in.  apart,  and  there  is  placed  between 
each  pair  three  solid  triangular  bars,  which  assist  in  sustaining  the 
weight  of  the  burning  fuel.  The  air  being  forced  by  the  fan  blower 
into  the  hollow  chamber,  is  there  heated  from  the  fire  on  its  upper 
surface,  then  passes  ir.to  the  hollow  grate  bars  and  is  injected  up- 
ward in  three  rows  of  jets,  one  vertical  and  two  inclined  to  right  and 
left,  so  that  the  entire  under  surface  of  the  burning  mass  resting  on 
the  grate  is  fed  constantly  by  jets  of  fresh-heated  air,  which  gen- 
orate  from  the  mo?t  ordinnrj-  grades  of  fuel  an  intense  white  heat, 
which  can  be  perfectly  controlled  by  regulating  the  speed  of  the 
fan  blower  and  produce  a  combustion  so  natural  and  perfect  that 
the  smoke  is  entirely  consumed. 
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PIPE  FLANGES  AND  BOLTS. 


Abstract  of  a  paper  presented  bofi>re  the  Ainericati  Society  of  Mechanical 
Enffineers  by  A.  F.  Najrle,  of  Chicapo. 


There  is  probably  no  part  of  a  steam  plant  which  presents  so  un- 
tidy, so  incongruous,  an  appearance  as  the  exposed  pipe  flange 
joint.  The  engine  itself  is  handsomely  finished,  and  all  its  steam 
joints  are  steamtight  and  covered  in  a  substantial  manner  with 
nonconducting  material  and  sheet  steel.  But  we  do  not  get  away 
from  this  finished  and  polished  machine  before  we  are  offended 
by  the  sight  of  the  rough,  uncovered,  and  hot  pipe  flanges.  Why 
is  this  unsightly  practice  continued?  Why  should  not  a  simple  little 
round  pipe  joint  be  made  as  steamtight  as  any  part  of  the  engine? 

The  pracical  engineman  will  tell  you  that  all  these  steam  pipe 


joints  are  liable  to  leak  or  blow  out  at  any  time,  and  hence  he 
wants  to  have  easy  and  quick  access  to  them,  which  he  would 
not  have  if  they  were  covered.  Here  is  a  confession  of  a  weak 
point  in  our  steam  engineering  practice  that  should  not  be  allowed 
to  go  on  forever.  I  have  given  this  subject  considerable  study  of 
late  years,  and  some  of  my  conclusions  I  shall  be  glad  to  lay  before 
this  society. 

It  can  scarcely  be  imagined  that  it  is  diflicult  to  make  a  single 
flange  joint  steamtight  when  undisturbed  by  an  extraneous  force. 
The  fact,  however,  is  that  in  a  modern  large  steam  plant  the  elonga- 
tions due  to  heat  are  irresistible,  and  provision  must  be  made  to 
take  care  of  them.  This  is  not  always  easy  to  do  within  the  lim- 
ted  space  at  command,  but  it  may  be  set  down  as  a  guiding  prin- 
ciple that  wherever  possible  it  is  better  to  let  these  expanding  forces 
come  upon  torsional  resistance  rather  than  in  the  form  of  trans- 
verse stress  upon  the  pipe  and  its  flanges.  Flexure  produces  a 
strain  upon  the  bolted  joint  which  it  is  not  able  to  stand  to  any 
appreciable  degree  without  opening  up  the  joint,  but  torsion  is 
easily  resisted  by  a  bolted  joint  to  any  degree  even  to  the  point 
of  twisting  the  pipe  to  destruction,  should  it  not  possess  sufficient 
flexibility  to  give  the  required  amount  of  angular  motion. 


FIG.  2. 

Assuming  a  permissible  fiber  stress  of  10,000  lb.  per  sq.  in.  in  the 
bolts  and  basing  computations  on  the  dimensions  of  standard  Chap- 
man fittings  for  steam  pressures  of  250  lb.  it  is  found  that  the  pres- 
sure which  can  be  put  on  the  gasket  is  from  168  lb.  per  sq.  in.  on 
a  i6-in.  pipe  to  347  lb.  per  sq.  in.  on  a  syi-in.  pipe;  these  pressures 
are  very  small  and  it  is  quite  apparent  why  a  slight  transverse  stress 
on  the  piping  causes  plane  faced  flange  joints  to  open.  The  pres- 
sure per  square  inch  on  the  gasket  is  found  by  subtracting  the  steam 
pressure  on  the  area  of  the  pipe  from  the  total  permissible  stress  on 
the  bolts  and  then  dividing  by  the  net  bearing  area  of  the  full 
flange. 

To  get  an  increased  unit  pressure  on  the  gasket  the  national  re- 


course is  to  a  tongue  and  groove.  Similar  calculations  were  made 
for  the  gasket  pressures  obtained  with  the  dimensions  of  tongues 
and  grooves  now  largely  used  which  are  yi  in.  for  3-in.  to  7-in. 
pipes;  5i  in.  for  8-in.  and  9-in. ;  J4  in.  for  lo-in.  to  14-in.;  %  in. 
for  15-in.  and  i6-in.;  i  in.  for  i8-in.  to  24-in.  The  gasket  pressures 
vary  from  600  lb.  per  sq.  in.  of  tongue  for  22-in.  pipe  to  2,500  lb.  per 
sq.  in.  for  7-in.  pipe. 

The  author  shows  that  if  the  tongue  is  made  i  in.  wide  for  all 
sizes  of  piping,  the  gasket  pressure  will  vary  from  755  lb.  per  sq.  in. 
of  tongue  for  i6-in.  pipes  to  1,360  lb.  for  6-in.  and  7-in.  For  other 
sizes  between  3-in.  and  24-in.  the  gasket  pressure  varies  but  little 
from  1,000  lb.  per  sq.  in. 

In  order  to  carry  out  more  completely  the  author's  idea  of  re- 
lieving flange  joints  of  all  transverse  stress,  or  flexure,  and  sub- 
stituting, so  far  as  possible,  torsional  strains  therefor,  he  has  de- 
signed a  pipe  construction  which  admits  of  torsional  movement  to 
a  large  degree  without  straining  either  the  material  of  the  tube  or 
the  flange  joint  to  any  appreciable  extent.  It  is  shown  in  Fig.  I 
and  consists  of  what  might  be  termed  stave  construction  instead 
of  solid  pipe.  These  staves  are  steel  rods  securely  fastened  to  the 
flanges.  Exterior  to  these  staves  are  strong  iron  or  steel  envelop- 
ing rings.  Interiorly  is  a  thin,  longitudinally  corrugated  copper 
tube  also  securely  fastened  to  the  end  flanges.  This  makes  a  pipe 
which  is  strong  in  every  direction  but  one,  namely,  that  to  resist 
torsion.  With  these  flexible  tubes  put  in  in  the  proper  manner 
all  elongations  of  steam  pipes  should  be  easily  taken  care  of  and 
without  straining  any  joint  to  a  dangerous  degree.     See  Fig.  2. 

It  is  not  intended  to  patent  this  form  of  pipe,  and  hence  it  can 
be  made  by  any  one  who  chooses  to  do  so. 


COST  OF  OPERATING  ELEVATED  ROADS. 


Mr.  B.  H.  Thwaite,  writing  on  "The  Influence  of  Electricity 
upon  Railway  Locomotion"  in  the  current  number  of  the  Engineer- 
ing Magazine,  gives  the  following  figures  on  the  cost  of  operating 
the  Liverpool  Overhead  Ry.,  the  Manhattan  Elevated,  New  York, 
and  the  Brooklyn  Elevated.  Though  not  stated,  we  presume  the 
tons  are  long  tons. 

Liverpool.     Manhattan.     Brooklyn. 

Cost  of  coal  per  ton-mile 02od.  .029d.  .038d 

Cost  of  supervision  per  ton-mile  .oi4d.  .036d.  .02id. 
Total  operating  expenses  per  ton- 
mile   i24sd.                .igod.                .I52d. 


UNION   BOILER  TUBE  CLEANER. 


The  accompanying  illustration  is  from  a  photograph  showing  the 
method  used  by  the  Union  Boiler  Tube  Cleaner  Co.,  of  Pittsburg, 
Pa.,  for  cleaning  horizontal  straight  tube  boilers.  A  substantial 
platform  is  first  erected  in  front  of  the  tubes;  this  platform  should, 
be  the  full  width  of  the  boiler  front  and  about  10  ft.  long.  The 
boiler  tubes  are  uncapped  at  both  ends  and  the  doors  removed; 
brackets  are  then  bolted  to  the  hinge  lugs  and  to  these  is  secured 
the  cross  bar  that  carries  the  driving  head  of  the  cleaning  device. 
The  power  for  driving  is  transmitted  through  ropes,  suitable  pulleys 
and  counter  weights  being  arranged  to  take  up  the  slack.  The 
cleaning  head  is  rotated  at  from  1,200  to  2,000  r.  p.  m.  depending  on 
the  diameter  of  the  tube,  and  is  kept  cool  by  a  stream  of  water  un- 
der ordinary  hydrant  pressure. 

The  cleaning  head,  which  is  seen  in  the  foreground,  is  formed  of 
a  series  of  discs,  nine  in  number,  one  in  front  of  another,  five  of 
which  are  in  a  progressively  graduated  series.  One  of  these  discs 
has  a  left-hand  thread  and  forms  a  nut  or  binder,  which,  with  the 
aid  of  the  cone-shaped  head,  holds  the  other  eight  discs  in  place; 
to  each  of  these  eight  discs  are  loosely  pivoted,  but  restricted  in  mo- 
tion, three  arms;  to  each  of  these  arms  is  loosely  pivoted  a  wheel 
having  18  sharp  points — both  arms  and  wheels,  24  of  each,  are  made 
of  the  best  tool  steel,  finely  tempered;  the  rapid  rotary  motion 
causes  the  arms  to  fly  out,  and  consequently  each  successive  set  of 
cutters  up  to  the,  sixth  set  operates  in  a  path  of  larger  diameter  than 
the  preceding  set;  the  last  three  sets  of  cutters  do  the  final  clean- 
ing out  and  polishing  of  the  tube.  There  should  be  but  one  going 
through. 
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The  feed  rod  is  in  sections  fastened  loKcther  with  snap  couplings; 
after  each  of  the  rods  passes  tin-  driving  luad  a  niovaldc  IjearinK  is 
fastened  around  the  coupling,  there  bciiiK  three  of  these  bearings 
necessary  with  tubes  of  ordinary  leuKth- 

For  boilers  having  curved  tubes  a  flexible  shaft  is  used  in  con- 
junction with  suitable  straight  shafts  and  gearing,  the  details  of 
which  depend  on  the  design  of  the  boiler  to  be  cleaned.  The  com- 
pany states  that  its  device  is  ap|)licable  for  cleaning  all  straight  or 
curved  metal  tubes  used  in  water  tube  boilers,  economizers,  con- 
densers, etc.,  regardless  of  the  nature  of  the  incrustation. 

It  gives  returns  from  horizontal  straight  tube  boilers  aggre- 
gating nearly  25,000  h.  p.  showing  that  from  5  to  61  tubes  can  be 


EVAPORATIVE  CONDENSERS. 


AliHiract  of  a  paiM-r  reail  Inrforc  the  InNtltutton  of  Mechanical  EdirinverH  'Zng- 
land)  by  Harry  (i.  V.  Olilham. 


UNION    IKUT.KK   TmilC  l.'I<K.\.MiK. 

cleaned  per  day  of  10  hours,  the  average  being  30  per  day.  The 
cost  per  tube,  including  repairs,  labor  and  interest  for  one  year  on 
the  cost  of  the  device,  was  26.3  cents;  per  horse-power  it  was  13. i 
cents.    These  data  are  for  the  first  cleaning  of  the  boilers. 

The  extra  fuel  consumption  because  of  the  decreased  conductivity 
of  incrustcd  tubes  is  usually  placed  at  13  per  cent  for  scale  1-16  in. 
thick,  38  per  cent  for  '/i  in.,  and  60  per  cent  for  '/2-in.  scale.  The 
importance  of  keeping  the  tubes  clean  and  the  value  of  apparatus 
for  doing  so  at  small  cost  are  therefore  apparent. 


THIRD  AVENUE-MANHATTAN  INTERCHANGE 
OF  PASSENGERS. 


The  transfer  ticket  arrangement  entered  into  not  long  ago  be- 
tween the  Manhattan  Elevated  and  the  Third  Avenue  lines  in  New 
York  City,  has  grown  very  popular,  and  as  a  natural  consequence 
is  a  financial  benefit  to  both  roads.  The  officers  of  the  Third 
Avenue  line  say  that  since  the  plan  went  into  effect  there  has 
been  an  increase  in  the  patronage  of  25,000  passengers,  and  they 
figure  that  at  the  very  least  calculation  20,000  of  that  is  new  busi- 
ness. So  popular  has  the  plan  become  and  so  certain  are  the  offi- 
cials of  its  lasting  benefits  that  the  company  intends  buying  25 
more  cars  for  the  route. 

The  officials  of  the  elevated  road  are  equally  pleased  at  the  re- 
sult and  can  see  an  increase  in  business  all  over  the  city.  Neither 
company  has  as  yet  had  any  official  report,  but  it  is  a  certainty  that 
both  roads  are  profiting  by  the  arrangement. 


The  severe  storms  occurring  in  the  vicinity  of  Chicago  ibm!  the 
end  of  May  caused  much  damage.  The  heavy  rain  of  Sunday  night. 
May  28th.  washed  out  the  roadbed  on  the  Chicago  &  Milwaukee 
Electric  Ry.  in  Wilmette.  near  Chicago.  ' 


The  Pueblo  (Col.)  Electric  Street  Car  Co.  on  June  ist  made  an 
advance  in  the  wages  of  its  employes,  which  means  to  most  of  them 
about  $18  per  monih.  This  is  the  second  increase  since  the  consol- 
idation of  the  Pueblo  lines. 


The  evaporative  condenser,  which  i»  now  being  rapidly  devel- 
oped, has  forced  itself  upon  the  users  of  large  quantities  of  steam, 
and  of  necessity  finds  a  place  in  the  equipment  of  large  generating 
stations  for  supplying  light  and  power  by  electricity. 

Jet  and  surface  condensers  are  in  many  cases  prohibited  by  rea- 
son of  the  large  quantities  of  cooling  water  consumed,  and  the 
waste  of  the  latter  unless  some  method  of  cooling  is  adopted.  This 
again,  entails  the  apportioning  of  large  ground  space  for  the  nec- 
essary cooling  ponds  and  apparatus,  and 
large  steam  installations  have  thus  been 
compelled  to  work  without  a  condenser. 
Inability  to  reduce  the  back  pressure  on 
the  pistf>n  is  also  a  drawback.  Again,  the 
actual  amount  of  condensing  water  used 
when  an  evaporative  condenser  is  cm- 
ployed  may  be  from  25  to  30  per  cent  less 
than  the  amount  of  feed  water  used  when 
the  engines  are  non-condensing,  and  about 
one-fortieth  the  water  supply  when  sur- 
face condensing. 

The  general  principle  of  the  condenser  is 
simple;   it  consists  of  a  large  number  of 
copper,  brass,  wrought  or  cast-iron  lubes, 
arranged  horizontally  or  vertically  accord- 
ing to    the  type  of    condenser  employed. 
The  tubes  are  connected  with  chambers  at 
each   end.     Through   these  tubes   the   ex- 
haust steam  is  passed,  and  water  is  allowed 
to  flow  over  the  external  surfaces.     Part  of 
the  water  on  the  external  surface  is  being 
evaporated,    and     carried    away    with     the 
heat  taken  from  the  steam.     A  more  rapid 
and  better  result  is  obtained  if  a  fan  is  used 
to  remove  the  hot  damp  air. 
It  is  well  known  that  at  such  pressures  as  we  have  to  deal  with 
in   the  condenser  the  thermal  units  in   i   lb.  of  steam   are  about 
1,000  more  than  in  i  lb.  of  water  at  the  same  temperature.     Before 
any  condensation  takes  place,  therefore,   it  is  necessary  to  with- 
draw this  number  of  thermal  units  from  the  steam.    The  latter  not 
only   heats   the  circulating  water  as  in   a   surface  condenser,  but 
evaporates  a   considerable   portion   of  it.     Each    i   lb.   evaporated 
from  the  surface  of  the  tubes  takes  with  it  about   1,000  thermal 


m 
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units;  and  thus  for  each  i  lb.  of  steam  condensed,  only  i  lb.  of 
cooling  water  should  be  required.  It  has,  in  fact,  been  shown 
by  experiment  that  only  two-thirds  of  this  is  required,  a  large 
amount  of  heat  being  dissipated  by  radiation,  conduction,  etc. 

There  is  a  tendency,  when  the  tubes  are  of  a  large  diameter  and 
the  steam  passes  through  without  taking  a  circuitous  course,  for 
a  central  core  to  pass  through  without  being  condensed.  It  is 
therefore  desirable  to  stir  up  the  steam,  so  that  the  condensation 
may  be  more  rapid  and  effective.  Internal  steam  distribution  has 
been  provided  for  by  Mr.  Row,  who  uses  a  design  with  interesting 
resuhs  in  exhaust  steam  heaters,  etc.  The  principle  will  be  seen 
from  the  diagram  in  Figs.  7  and  8.  The  exhaust  steam  on  its  pas- 
sage through  the  tube  impinges  against  one  indented  surface  and 
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is  thrown  oflf  on  to  another,  being  thus  split  up  so  as  to  bring  all 
parts  of  the  steam  in  contact  with  the  tubes.  In  providing  for  in- 
ternal steam  distribution,  Mr.  Wright  places  a  tube  of  small 
diameter  inside  the  one  upon  which  the  film  of  water  flows.  This 
does  not  break  up  the  steam,  but  eliminates  the  uncondensed  core 
and  utilizes  the  largest  surface  of  the  tube  area.  Messrs.  John 
Fraser  &  Son  have  devised  a  series  of  internal  spiral  distributors. 
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and  is  drawn  to  the  surface  where  they  are  largest.  Though  space 
for  a  central  core  exists,  it  is  maintained  that  the  steam  is  snfli- 
cicntly  disturbed  in  this  tube,  from  the  fact  of  its  having  to  pass 
in  and  out  of  the  corrugations.  These  latter  act  as  a  trap  to  any 
solid  matter,  and  particularly  to  oil,  which  may  be  carried  over 
with  the  exhaust  steam. 

DISTRIBUTION    OF    WATER    OVER   TUBES. 

In  a  great  measure  the  success  of  the  condenser  is  due  to  a 
proper  distribution  of  the  cooling  water  over  the  external  surface 
of  the  tubes.  In  the  case  of  a  vertical  tube  condenser  the  water 
is  delivered  into  a  top  receiving  tank  through  which  the  tubes 
pass,  the  holes  in  these  tanks  having  a  larger  diameter  than  the 
tubes.  This  leaves  an  annular  space  through  which  the  circulating 
water  passes  on  is  way  down  each  tube  into  a  lower  receiving  tank. 
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Fig.  IS,  which  they  place  inside  the  tubes.  These  distributors, 
being  very  thin,  do  not  in  any  way  contract  the  area  through  the 
tubes  or  impede  the  flow  of  exhaust  steam.  The  vapor  on  en- 
tering the  tubes  is  split  in  two  portions  by  the  action  of  the 
spiral-shaped  division,  which  gives  the  steam  a  spin  as  it  passes 
through.  The  internal  distribution  in  the  Ledward  tube  is  shown 
in   Fig.   i8  and   ig.     The  exhaust  steam  follows  the  corrugations 


On  the  horizontal  tube  type  the  distribution  is  somewhat  different. 
At  the  extremities  of  the  rows  of  tubes,  and  at  right  angles  to 
them,  is  placed  a  rectangular  tank  into  which  the  circulating  water 
is  pumped.  Into  this  tank  galvanized  iron  pipes  are  led  and  car- 
ried vertically  above  each  top  tube  in  the  condenser.  Each  pipe 
is  perforated  so  as  to  allow  the  water  to  fall  upon  the  whole 
length  of  each  uppermost  tube.  The  water  passes  round  the  cir- 
cumference of  the  first  tube,  is  collected  underneath  and  distrib- 
uted over  the  second,  and  so  on  until  it  has  passed  round  each  one 
and  is  finally  collected  in  a  receiving  tank  below. 

The  most  important  methods  employed  are  those  of  Theisen, 
Wright,  Fraser  and  Ledward. 

Theisen  uses  vertical  brass  tubes  of  about  2  in.  diameter,  shown 
in  Fig.  I.     On  each  of  these  is  wound  in  the  form  of  a  helix  or 
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screw  thread  a  No.  <j  galvanized  steel  wire,  causing  the  water  to 
lollow  this  course  roiiiid  and  rcmrnl  the  Inhe  nnlil  it  reaches  the 
bottom. 

Wright  places  round  the  vertical  brass  tube  brass  plated  wire  in 
the  form  of  ordinary  galvanized  wire  netling.  This  appears  to 
give  a  satisfactory  distribution  of  the  water.  Later  designs  have 
spaces  between  the  lengths  of  netting  which  allow  of  these  being 
moved  up  and  down  for  cleaning  the  tubes  and  removing  scale, 
Fig.  2. 

Fraser,  in  his  vertical  ly|ie,  places  round  llic  brass  lube  perfor- 
ated conical  brass  cups  as  shown  in  Figs.  3  and  4,  about  12  in. 
apart,  connected  by  a  light  rod  on  each  side.  It  was  found  by 
experiment  that  the  rupture  of  the  fdm  of  water  took  place 
after  falling  about  12  in.,  and  the  action  of  these  cups  is  to  collect 
the  water  at  distances  of  about  12  in.,  so  that  there  is  a  steady  film 
of  water  continually  passing  down  the  tubes.  A  small  annular 
space  is  left  between  the  lower  edge  of  the  cup  and  the  tube  to 
allow  the  water  to  pass  through.  Several  slots  are  made  in  the 
side  of  the  cups  through  which  the  water  can  still  flow,  even 
should  the  annular  space  become  obstructed  by  sediment  or  dirt. 
The  cups  also  act  as  tube  scrapers  by  being  moved  up  and  down 
by  hand.     Figs.  S  ^"^  6  show  a  brass  tube  which  is  now  being 


jirovided.  Figs.  28  to  32  show  method  o(  joining  the  tubes  to 
the  headers  in  vertical  and  in  horizontal  types. 

The  Kensington  &  Knightsbridgc  Electric  Light  Co.  has  an 
installation  of  the  Lcdward  type  at  one  of  its  stations  which  con- 
(i.enscs  the  exhaust  from  engines  using  20,000  lbs.  of  steam  per 
Iiuur  and  maintains  a  vacuum  of  23  to  27  in.,  depending  on  the 
temperature  of  the  circulating  water.  From  20,000  to  30,000  gal- 
lons of  water  is  circulated  per  hour.  The  tubes  arc  of  the  design 
shown  in  Fig.  18,  and  arc  in  sections  s  ft.  long.  The  amount  of 
radiating  surface  is  about  8  sq.  ft.  per  I  lb  of  steam  per  hour, 
and  the  condensation  is  about  8  lb.  of  steam  per  running  foot  of 
pipe.    The  maximum  ground  space  is  placed  at  .9  sq.  ft.  per  h.  p. 

Condensers  with  cast  iron  tubes,  plain,  save  for  a  fin  on  the 
lower  side  to  collect  the  water  for  distribution  on  the  next  lower 
tube,  have  been  used  with  success. 

A  Fraser  condenser  with  horizontal  wrought  iron  tubes  for 
dealing  with  40,000  lb.  of  steam  per  hour  has  been  erected  at  the 
station  of  the  Waterloo  &  City  Electric  Ry.  This  is  arranged 
in  two  bays,  Figs.  37  and  38.  The  tubes  are  3  in.  in  diameter  an(' 
18  ft.  long,  made  of  galvanized  iron.  There  are  640  tubes,  giving 
a  total  tube  surface  of  about  9,000  sq.  ft.  Figs.  30  to  32  show  the 
arrangement    of    the    tubes;    steam    passes    first    through    the    10 
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introduced  for  evaporative  condensers  of  the  vertical  type.  The 
tube  has  corrugations  drawn  into  it  for  the  greater  part  of  its 
length,  giving  25  to  30  per  cent  more  surface  than  the  plain  tube. 
The  ends  are  left  plain  for  about  3  in.  to  allow  for  jointing  and 
expansion.  Fig.  7  shows  an  elevation  and  Fig.  8  a  section  of  the 
Row  tube  as  applied  to  evaporative  condensers. 

With  the  Fraser  horizontal  tube,  Figs.  9  and  10.  water  is  taken 
from  a  rectangular  tank  and  passed  along  a  perforated  galvanized 
iron  pipe  immediately  above  the  condenser  tube.  For  further  dis- 
tribution on  each  of  the  lower  tubes,  strips  of  galvanized  iron  ex- 
tending the  whole  length  are  fixed  on  the  underside  of  each 
tube  by  means  of  iron  straps  or  brass  spring  clips.  Fig. 
14.  When  fans  are  used  with  this  type  of  condenser  a  curved 
trough  is  fixed  under  each  tube  on  the  lowest  tube  of  each  row, 
turning  the  water  ofY  into  the  side  tanks.  This  prevents  it  from 
dropping  on  to  the  fan  blades,  and  the  disturbance  of  the  water 
on  the  face  of  the  tube. 

The  water  distribution  in  the  I.cdward  condenser  is  carried  out 
as  shown  in  Figs.  16  and  17. 

Other  arrangements  for  distributing  the  water  over  the  tubes 
consist  of  open  troughs  perforated  at  the  bottom,  or  with  notches 
along  the  top  edges.  One  form  of  wood  trough  that  is  used  has 
3  flat  bottom  and  inwardly  inclined  sides;  the  water  flows  over 
the  tops  of  the  sides  and  drips  from  the  two  bottom  edges  into 
two  condenser  tubes. 

It  is  very  important  that  all  joints  be  air  tight,  and  in  addition 
to   rubber  packed   or  expanded  joints   a   water   seal   is   generally 


upper  tubes,  returns  through  eight,  goes  back  through  the  next 
eight  and  then  passes  through  the  bottom  six.  Four  fans  5  ft. 
6  in.  in  diameter,  driven  at  300  r.  p.  ra.  by  an  electric  motor 
through  a  continuous  rope,  are  used  for  circulating  air.  The 
ground  space  occupied  is  i  sq.  ft.  per  5  h.  p. 

Condensers  of  the  circular  type  are  shown  in  Figs  40  and  41. 
fn  connection  with  thtfse  a  supplementary  condenser  is  some- 
times used;  this  consists  of  a  cast  iron  or  steel  vessel  with  brass 
tubes.  The  cold  water  necessary  to  replace  the  loss  by  evapora- 
tion in  the  main  condenser  is  passed  around  the  tubes  and  the 
discharge  from  the  main  condenser  passes  through  them  on  its 
way  to  the  air  pump. 

In  condensers  with  Thiesen  tubes  a  minimum  of  I  sq.  ft  of  tube 
surface  per  8  lb.  of  steam  condensed  per  hour  is  usual;  in  the 
supplementary  condenser  it  is  i  sq.  ft.  for  80  lb.  of  steam  per 
hour.  .\  Thiesen  condensing  plant  at  present  working  in  con- 
nection with  II  separate  engines,  aggregating  3.000  h.  p..  requires 
31  h.  p.  to  operate  circulating  pump,  fans  and  air  pump. 

The  Wright  evaporative  condenser  has  vertical  tubes  and  differs 
principally  in  the  method  of  distributing  water  over  the  surface 
of  the  tubes. 

(To  l>e  continned.) 
<  ■  » 


Street  car  men  in  St.  Louis  estimate  that  last  year  the  number 
of  transfer  tickets  issued  by  the  various  lines  amounted  to  20.000.000. 
On  this  basis  the  consolidation  of  the  roads  will  necessitate  the 
granting  of  at  least  40,000,000  transfers  per  annum. 
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NEW  INDEMNITY  COMPANY. 


The  Pennsylvania  Mutual  Indemnity  Co.,  Drexel  Building,  Phil- 
adelphia, is  the  latest  organization  for  undertaking  an  indemnity 
insurance,  but  has  already  written  a  promising  line  of  policies  and 
has  every  reason  to  expect  a  large  business  before  the  end  of  its 
first  year.  The  lines  carried  are  confined  exclusi^cly  to  electrical 
concerns, — railway  and  lighting,  and  the  insurance  is  made  to  cover 
both  employes,  and  passengers  on  the  cars,  as  desired. 

Among  the  members  of  the  board  of  directors  will  be  recognized 
some  well  known  names  in  the  street  railway  field:  J.  F.  Porter, 
president,  Alton  Railway  &  Illuminating  Co.,  .Mton,  111.;  A.  De- 
mange,  president  Klomington  (111.)  Street  Railway  Co.;  Cyrus 
See,  president,  Meadvillc  (Pa.)  Traction  Co.;  A.  E.  Maher,  treas- 
urer North  River  Electric  Light  Co.,  New  York;  E.  C.  Clay,  pres- 
ident Jenkintown  Electric  Light  Co.,  Philadelphia;  A.  C.  Bristcr, 
claim  agent  Philadelphia  &  Reading  R.  R.  The  officers  are  W.  W. 
Paterson,  president;  H.  W.  Rogers,  secretary,  and  Newton  Jack- 
son, general  manager.  Mr.  Jackson  has  had  much  experience  in 
Indemnity  insurance  and  will  undoubtedly  secure  for  the  company  a 
large  amount  of  desirable  business.  He  will  be  glad  to  correspond 
with  any  manager  and  describe  in  detail  the  plan  and  evident  ad- 
vantages under  which  his  company  is  working.  .A^  large  guarantee 
fund  for  payment  of  leases  has  already  been  paid  in. 


the  exhibit  of  goods  made  in  this  country  for  export,  and  that 
one  very  strong  feature  will  be  the  showing  of  all  kinds  of  foreign 
makes  alongside  of  the  American,  in  order  that  the  manufacturer 
here  can  see  just  what  he  must  compete  with. 


REORGANIZATION  OF  NEW  ORLEANS  CO. 


The  reorganization  of  the  New  Orleans  Traction  Co.  which  has 
been  contemplated  for  some  time  was  effected  last  month  and  the 
New  Orleans  City  &  Lake  Railroad  Co.,  the  Crescent  City  Railroad 
Co.  and  the  New  Orleans  Traction  Co.  are  now  combined  in  one 
company  known  as  the  New  Orleans  City  Railroad  Co.  The  offi- 
cers of  the  new  company  are:  President,  R.  M.  Walmsley;  vice- 
president,  A.  Baldwin;  secretary  and  treasurer,  A.  H.  Ford;  gen- 
eral manager,  C.  D.  Wyman. 

The  prospects  of  the  company  are  quite  good;  there  was  an  in- 
crease in  receipts  last  year  and  a  decrease  in  expenses,  and  at  the 
present  time  the  receipts  are  increasing  as  compared  with  last  year. 
Payments  of  dividends  on  preferred  stock  will  begin  July  ist;  the 
company's  preferred  stock  is  now  selling  at  about  par,  while  the 
common  stock  is  quoted  at  between  21  and  22  and  is  rapidly  appre- 
ciating. 

The  company  has  recently   completed   changing  the  last   of  its 


AUTOMOBIL,E  EMERGENCY  WAGON,  PITTSBURG. 


PHILADELPHIA  EXPOSITION. 


Mr.  P.  A.  B.  Widener  is  the  president  of  the  National  Export 
E.xposition,  to  be  held  in  the  city  of  Philadelphia  from  September 
14th  to  November  30th,  and  no  stronger  guarantee  could  be 
given  of  its  success.  Mr.  Widener  is  an  active  man  in  many 
fields,  but  in  nothing  of  late  years  has  he  taken  a  more  assertive 
interest  than  in  making  this  exposition  a  crowning  glory,  not 
only  of  Philadelphia,  but  of  the  whole  nation. 

The  work  of  preparation  is  progressing  rapidly  and  satisfac- 
torily. The  buildings  will  all  be  ready  for  the  installation  of  the 
exhibits  by  August  15th,  giving  a  full  month  for  their  proper 
arrangement  before  the  exposition  opens. 

The  value  of  this  exposition  to  the  small  manufacturers  of  the 
country  can  hardjy  be  estimated.  Expositions  as  a  general  thing 
are  dominated  by  the  large  concerns,  but  the  management  has 
in  this  case  established  such  broad  principles  and  propose  to 
conduct  the  aflfair  on  such  liberal  lines  that  the  small  manufactur- 
er will  be  put  on  an  equal  footing  with  the  large  one. 

It  should  be  borne  in  mind  that  this  exposition  is  especially  for 


horse  lines  for  electrical  operation,  and  has  recently  received  some 
new  suburban  cars  and  ordered  20  new  urban  cars  for  fall  delivery. 
.•\bout  10  miles  of  new  track  will  be  laid  during  the  year  and  much 
of  the  special  work  renewed;  the  building  of  new  shops  and  a  power 
station  and  other  improvements  are  also  contemplated. 


CHANGES  IN  ATLANTA,  GA. 


Now  that  the  financial  combination  of  the  street  railway  lines 
of  Atlanta,  Ga..  has  been  concluded,  the  management  is  busy 
arranging  for  a  physical  consolidation.  Petitions  are  going  into 
the  council  asking  permission  to  connect  the  tracks  in  order  fo 
have  it  one  system  in  fact  as  well  as  name.  The  Atlanta  com- 
pany has  made  the  first  move  and  when  the  permission  asked 
for  has  been  granted  work  will  be  at  once  begun.  In  this  work 
of  connection  there  will  be  an  opportunity  to  correct  many  evils 
and  make  changes  long  recognized  as  desirable.  When  all  is 
completed  Atlanta  will  have  a  most  satisfactory  system  of  street 
railway. 
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AUTOMOBILE  EMERGENCY  WAGON. 


VALENTINE  SIGNAL  STSTEM. 


The  acconipaiiyiiiji  illusliations  show  an  aiitoiiiobilc  umcrgcncy 
wagon  built  for  the  Consolidated  Traction  Co.,  of  I'ittsburg,  Pa., 
by  the  Columbia  Autuniobile  Co.,  successor  to  the  Pope  Manu- 
facturing Co.,  of  Hartford,  Conn.  It  was  a  part  of  the  maker's 
display  at  the  electrical  exhibition  in  New  York  last  month,  and 
attracted  a  great  deal  of  attention  as  the  pioneer  in  this  field.  It 
was  shipped  to  Pittsburg  June  3d. 

The  wagon  is  equipped  with  all  appliances  and  tools  carried 
on  wagons  of  this  type,  fire  extinguishers,  extension  ladder,  stretch- 
er, lanterns  and  a  complete  kit  of  lineman's  tools  and  apparatus. 
It  is  built  to  carry  a  crew  of  four  or  five  men  at  a  speed  of  10 
miles  per  hour  for  18  miles,  this  distance  being  much  in  excess  of 
the  requirements  in  this  class  of  work.  The  batteries,  W'.Mghin.',' 
1,400  lb.,  are  carried  beneath  the  main  body  and  are  removable  at 
the  side.    The  total  weight  is  4,500  lb.     Wooden  wheel?  w  ih  solid 


Mr.  H.  B.  Rogers,  general  manager  of  the  Brockton  (Mass.) 
Street  Railway  Co.,  sends  us  a  description  of  a  signal  system  pat- 
ented by  Mr.  Daniel  Valentine,  the  company's  chief  engineer. 
Some  time  since  the  company  installed  a  signal  system  which  did 
not  give  satisfaction  and  the  question  was  given  to  Mr.  Valentine 
to  investigate;  he  devised  the  system  described  here  and  Mr.  Rogers 
states  that  he  has  found  it  simple  and  reliable. 

The  system  comprises  rail  contacts  and  signal  boxes  with  lamps 
and  semaphores.  There  is  a  signal  box  for  each  direction  of  traf- 
fic and  the  two  boxes  are  arranged  as  shown  in  Fig.  i.  Fig.  2  is 
a  diagram  of  the  wiring  and  the  apparatus  for  moving  the 
semaphores.  D  is  a  solenoid  and  G  a  solenoid  bar  having  at 
one  end  a  contact  piece  H,  and  at  the  other  the  tell-tale  or  sema- 
phore F.  In  the  body  of  the  solenoid  bar  is  a  helical  or  inclined 
groove  which  receives  a  stationary  projecting  tooth,  so  that  as  G 


\\  .\GON  WITH  LADDER  RAISED. 

rubber  tires,  42  in.  in  diameter  at  the  rear  and  36  in.  in  the  front, 
are  used. 

We  are  indebted  to  Mr.  Fitzgerald,  general  superintendent  oi  the 
Consolidated  Traction  Co.,  and  to  the  maker  of  the  wagon  for  the 
photographs  and  data. 


COLLECTION  OF  PORTRAITS  OF  ELEC- 
TRICIANS. 


L'Elettricita,  published  at  Milan,  Italy,  will  exhibit  a  collec- 
tion of  portraits  of  men  connected  with  electricity  at  the  Inter- 
national Exposition  commemorating  the  centennial  of  the  Voltaic 
cell,  to  be  held  at  Como  within  a  few  weeks,  and  requests  that 
everyone  who  has  been  identified  with  electricity  as  an  author,  pro- 
fessor or  inventor  will  forward  a  photograph  with  autograph  signa- 
ture to  the  editor  of  I'Elettricita.  Via  Cusani  11,  Milan. 
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moves  in  or  out  of  the  solenoid  it  rotates  and  changes  the  position 
of  F.  T  is  a  feeder  supplying  current  to  the  apparatus.  P  is  a  cluster 
of  lamps  and  Q  the  rail  contact;  L  is  a  solenoid,  the  bar  of  which 
forms  a  catch  to  lock  the  bar  G  in  "danger"  position,  and  is  re- 
leased wdien  a  current  passes  through  the  coils  of  L.  The  mean- 
ing of  the  other  letters  and  figures  in  Fig.  2  will  appear  from  the 
detailed  description  of  the  method  of  action. 


The  wages  of  the  employes  of  the  Indianapolis  (Ind.)  Street  Ry. 
have  been  increased  10  cents  a  day. 


If  a  train  or  car  should  proceed  on  the  track  A  in  the  direction 
of  the  arrow  in  Fig.  2,  on  passing  the  contact-plate  Q',  the  circuit 
from  the  line  T  will  be  closed  through  the  solenoid  D,  causing  its 
solenoid-bar  E  to  be  moved  forward  and  causing  the  semaphore 
F  to  be  set  for  "danger"  and  locked  in  that  position.  Dunng  the 
forward  motion  of  the  solenoid-bar  E,  its  contact-piece  H  is  caused 
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to  close  the  circuit  through  the  circuit-closers  O  O,  by  which  the 
circuit  is  closed  through  the  lamps  P  as  well  as  through  the  sole- 
noid D',  causing  its  solenoid-bar  E',  to  be  moved  forward  and  caus- 
ing its  semaphore  F'  to  be  set  accordingly  and  locked.  During  the 
forward  motion  of  the  solenoid-bar  E'  its  contact-piece  H'  is  caused 
to  close  the  circuit  through  the  lamp  or  lamps  P',  thus  causing  the 
semaphore  F,  cither  alone  or  in  connection  with  the  lighted  lamp 
or  lamps  P,  to  indicate  to  a  train  approaching  the  turnout  B  in  an 


stop  Block  Wrourht  Iron-,  f'  Y    ^ 
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Pipe  Piur 


cerning  the  contact:  "The  weight  or  pressure  required  to  force 
down  this  spring  sufficient  to  close  the  circuit  is  1,500  lb.  No 
road  wheel,  except  that  of  a  car,  can  get  on  the  contact  tongue  and 
press  it  down,  as  it  is  too  narrow  for  a  heavy  team.  In  fact,  there 
is  no  wheel  only  i  in.  wide  made  for  road  work  that  will  carry  1,500 
lb.,  and  we  have  had  no  trouble  from  that  cause.  The  tongue  is 
so  arranged  that  the  trackman  can  raise  it  up  to  clean  underneath 
after  a  storm  of  rain,  if  needed,  but  up  to  the  present  this  has  not 
been  necessary.  The  contacts  alone  were  in  operation  all  through 
the  past  winter,  and  were  never  once  found  to  be  frozen,  after  being 
filled  with  mercury.  During  heavy  rain  storms  the  rail  contact 
boxes  are  covered  with  water,  but  as  the  water  cannot  get  to  the 
contact  point  without  displacing  the  mercury,  trouble  from  water 
is  out  of  the  question.  It  is  advisable  to  fill  the  space  under  the 
steel  tongue  with  salt  during  the  winter  months,  or  during  those 
days  when  it  is  necessary  to  salt  the  frogs  and  switches." 


INDICATING  SIGN  ON  NORTH  CHICAGO. 


A  simple  but  ingenious  device  to  indicate  the  "next  car"  on 
the  North  Chicago  Electric  Ry.  has  been  placed  in  the  Arcade 
at  the  north  side  "Limits"  barns,  from  which  the  cars  start. 

The  device  is  simply  an  iron  case  about  3  ft.  long,  18  in.  high 
and  12  in.  deep  fastened  to  the  wall  with  a  pair  of  brackets.  The 
lower  portion  of  this  case  is  rounded,  and  inside  is  a  hexagonal 
prism  constructed  of  a  metal  frame  with  glass  sides.  This  prism 
is  mounted  on  an  axle  having  a  grooved  wheel  on  one  end. 

On   five   of  the   glass  sides   there   are   painted   in   bright   colors 


FIG.  3— CONTACT  BLOCK. 

opposite  direction  that  the  track  in  not  clear.  The  position  of  the 
semaphore  or  telltale  F',  either  alone  or  in  connection  with  the 
lighted  lamp  or  lamps  P',  will  indicate  to  a  train  following  the  first 
train  in  the  same  direction  that  the  track  between  the  turnouts  B'  B 
is  obstructed  by  a  train  or  car.  On  passing  Q'  the  moving  of  F'  to 
"danger"  shows  that  F  has  already  been  set  to  danger.  As  the 
train  or  car  going  in  the  direction  of  the  arrow  reaches  the  turnout 
B  it  causes  the  contact-plate  Q  to  close  the  circuit  through  the 
solenoids  L  L',  causing  the  locking  levers  on  the  solenoid-bars  E 
E'  to  be  released  and  the  latter  to  be  automatically  returned  to  their 
normal  positions  by  gravity,  the  solenoids  D  and  D'  being  placed 


FIG.  4-THE  SOLENOIDS  AND  SEMAPHORE. 

vertically,  and  the  lamps  are  cut  out  and  the  semaphores  turned  to 
safety  position. 

In  fig.  2,  s,  s',  s",  S,  S',  S"  are  switches  for  cutting  out  the  rail 
contacts  and  lamps  and  operating  the  signals  non-automatically. 

The  rail  contact  box  is  shown  in  section  in  Fig.  3  and  its  con- 
struction will  be  readily  understood.  The  tongue  which  is  pressed 
down  by  the  car  wheel  is  18  in.  long  by  1V2  deep  by  I  in.  wide,  and 
at  one  end  is  pivoted  to  the  web  of  the  rail.  Mr.  Valentine  says  con- 
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(corresponding  with  the  color  of  the  line)  the  names  of  the 
different  lines  of  cars  which  pass  through  the  arcade.  A  window 
is  cut  in  the  iron  case  and  by  means  of  five  incandescent  lamps 
inside  the  name  of  an  approaching  car  shows  clearly  through 
the  window. 

At  the  rear  of  the  arcade  is  a  board  with  the  names  of  the 
different  car  lines  upon  it,  a  hole  is  bored  opposite  each  name. 
From  a  pin  stuck  in  one  of  these  holes  a  rope  leads  over  pulleys 
to  the  sign  cylinder,  passes  around  the  wheel  on  the  cylinder 
axis,  and  is  fastened  to  a  weight  moving  vertically  in  a  suitable 
box.  An  operator  at  the  board  moves  the  pin  to  the  proper  hole 
as  he  sees  the  car  approaching  and  the  cylinder  size  in  front  is  set 
accordingly.  When  no  car  is  on  the  track  the  blank  space  is  ex- 
posed. 

The  arcade  is  rather  dark  and  until  the  car  has  almost  reached 
the  front  end  it  is  difficult  to  distinguish  the  line,  hence  the  ad- 
vantage of  this  sign.  The  device  is  only  used  during  the  evening 
and  on  Sundays  when  the  traffic  is  heavy. 


The  New  York  City  street  car  companies  are  considering  the 
idea  of  adopting  the  Baltimore  system  of  watering  the  streets  from 
tanks  on  trolley  flat  cars. 


The  Central  Railway  Co.,  Peoria,  III.,  is  making  extensive  im- 
provements in  its  lines.  New  steel  rails  are  being  laid  and  the 
cars  given  a  general  overhauling.  The  Peoria  &  Pekin  Railroad 
Co.  is  rebuilding  its  depot  and  when  the  work  is  completed  it  is 
expected  the  street  cars  will  enter  the  depot  to  let  off  and  take  on 
passengers.  The  handsome  fountain  in  Prospect  Park  is  now  fin- 
ished. 
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SOME  NEW  CARS. 


The  AllaiUa  Consoliilalcd  Street  Railway  Co.,  of  Allanla,  Ga., 
lia.s  recently  complclcd  eight  cars,  which  are  very  elaborate,  and 
at  the  same  time,  very  serviceable  for  street  railway  purposes. 
These  cars  were  built  at  the  company's  shops,  where  12  more  are 
now  under  construction.  They  were  designed  by  Mr.  Thomas  El- 
liott, chief  engineer  of  the  company. 

It  was  not  with  an  idea  that  cars  from  the  factory  were  not  good 
enough  that  this  company  began  building  its  own  cars,  but  with 
the  three-fold  purpose  of  constructing  a  car  to  meet  the  special  le- 
quirements,  of  saving  the  item  of  freight,  and  of  spending  the 
money  at  home. 

The  idea  of  durability  seemed  to  be  uppermost  in  the  mind  of  the 
designer  of  these  cars.  The  sills  are  made  of  the  best  heart  pine 
J  X  8  in.  and  steel  angles  are  bolted  in  every  corner  of  the  framing. 
The  sides  of  the  cars  are  perfectly  straight,  making  the  sills  wider 
than  the  trucks,  and  for  this  reason  it  is  necessary  to  put  in  a  sub- 


NEW  CAR,  ATLANTA,  GA. 

sill  to  carry  the  trucks.  The  inside  measurements  are:  Length,  20 
ft.;  width,  87  in.  The  platforms  are  S  ft.  long  and  8  in.  lower  than 
the  floor  in  the  car.  One  side  of  the  platform  is  completely  closed 
up  by  extending  the  dasher  around  until  it  joins  the  car  proper. 
The  diagonally  opposite  side  of  the  other  platform  is  similarly 
closed,  so  that  passengers  alighting  from  the  rear  platform  will  step 
away  from  any  paralleling  track.  The  doors  arc  not  placed  in  the 
center  of  the  car,  but  about  12  in.  nearer  the  side  where  the  step  is. 
This  makes  it  very  much  more  convenient  both  for  the  alighting 
passenger  and  any  who  may  be  standing  on  the  platform. 

Beginning  at  the  side  of  one  door  and  extending  around  the  car 
to  the  corresponding  side  of  the  opposite  door  is  a  sheet  of  No.  10 
steel.  This  sheet  is  set  flush  with  the  bottom  edge  of  the  main  sill, 
and  extends  upward  36  in.  This  presents  an  even  surface,  easy  to 
screw  to  the  window  posts.  On  the  inside  of  the  car  and  separated 
from  this  steel  by  the  window  post,  is  a  solid  piece  of  ash  and  cherry 
panel-work  extending  from  the  floor  up  to  the  window,  and  from 
one  end  of  the  car  to  the  other.  The  space  between  this  panel-work 
and  the  outside  steel  sheet  is  just  large  enough  to  allow  the  window 
sash  and  blinds  to  drop.  And  this  space  being  straight  admits  of 
much  better  workmanship  than  is  ordinarily  found. 

All  of  the  carlines  are  lined  on  each  side  with  a  piece  of  3-16-in. 
steel,  bolted  through,  thus  adding  great  strength  to  the  deck.  There 


lEPARTfllrNT  | 


arc  no  wooden  look-outs  under  these  cars,  but  instead  a  4  x  6-in. 
steel  angle  is  used,  (Sec  the  illustration)  and  to  this  angle  is  bolted 
the  floor,  which  is  Iji  in.  thick. 

The  doors  are  hung  on  ball  bearings  and  a  .slight  depression  at 
each  end  of  the  bearing  track  keeps  them  in  position  when  open  or 
closed.  These  ball  bearings  have  completely  eliminated  the  con- 
stant trouble  of  hard  running  doors,  so  annoying  to  passengers. 
The  bearing  is  entirely  new,  and  a  conception  of  the  company's 
chief  engineer. 

These  cars  were  built  with  a  view  of  operating  them  both  in 
winter  and  summer.  To  this  end  the  doors  and  windows  arc  very 
large,  and  when  these  are  opened  the  cars  are  thoroughly  comforta- 
ble on  the  warmest  day.  Should  a  sudden  shower  come  up  they 
can  quickly  be  made  rain  tight  in  a  jifTy. 

Cross  seats  of  the  Hale  &  Kilburn  walk-over  pattern,  finished  in 
red  plush,  are  used.  Seven  of  these  are  placed  on  either  side  of  a 
19  in.  aisle;  thus  giving  the  car  a  seating  capacity  of  28.  Some  ob- 
jection was  made  to  using  red  plush  seats  in  a  summer  car.  To 
meet  this  objection  the  seats  were  covered  with  linen,  which  gives 
them  a  very  cool  appearance. 

The  advisability  of  building  cars  with  straight  sides  was  ques- 
tioned from  a  standpoint  of  appearance.  To  begin  with,  this  question 
of  appearance  is  a  mere  matter  of  opinion.  And  furthermore,  with 
the  width  of  car  used,  cross  seats  could  never  have  been  put  in  if 
the  sides  of  the  car  had  been  curved.  Then,  too,  the  straight  sided 
Car  is  much  more  easily  and  durably  constructed,  and  makes  a  bet- 
ter pocket  for  the  window  sash  and  blinds.  The  only  real  objection 
to  the  car  with  straight  sides  is  that,  with  a  standard  gage  truck, 
the  side  sills  are  wider  than  the  truck;  this  is  easily  obviated  b> 
using  a  sub-sill,  as  has  been  done  here. 

The  decks  are  12  in.  high,  which  adds  materially  to  the  comfort 
of  the  car  during  the  summer  season. 

The  cars  are  finished  inside  with  ash  and  cherry,  except  the  head 
lining,  which  is  of  quartered  oak.  The  blinds  are  made  with  cherry 
stiles  and  white  pine  slats. 

These  are  already  the  most  popular  cars  on  the  company's  lines; 
and  the  riding  public  has  been  loud  in  praising  them,  stating  that  it 
is  easy  to  get  one's  "money's  worth"  in  a  ride  on  such  comfortable 
cars. 


DATA  ON  AXLES. 


In  the  "Review"  for  .^pril  were  published  some  notes  concern- 
ing the  experience  of  different  street  railway  companies  with 
axles.  Herewith  is  additional  information  on  the  same  subject  fur- 
nished by  other  companies. 


Road  K  operates  300  miles  of  track  and  has  a  total  of  nearly  6.000 
cars  in  service.  The  rolling  stock  equipped  with  motors  comprises 
that  shown  in  the  table. 

EQUIPPED  WITH  MOTORS. 


Type 

Xo 

Loii^th 

5>catinp  capacity 

Wt.  with  max.  load 

W(.  car  iKjdy 

Wt.  triiclcs,  wheels,  axles 
Wt.  niotors 


No.  of  niotors  per  car 
Summer 


16-ft. 
Box 

20-ft. 
Box 

«0 

330 

24  ft. 
4  in. 

2Sft. 
7  in. 

22 

36 

22,500 

27,S0O 

6,138 

7,136 

4,530  I 
Abont 
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25-ft. 
Box 

Si4 

33  ft. 
11  in. 

34 

34,000 

7,S2b 

4,SJ0         gj|„ 


2J66 

1 
2 


lbs.,  Ta 

2 

2 


74  8-B 
Open 

«-B 
Open 

10-B 
Open 

368 

667 

47 

27  ft. 

29  ft. 
4  in. 

Sift. 

35-40 

45 

30 

2i3W 
25ja» 
5J»4 
fc.lb4 
3,37" 
4,530 

27,333 

6.73« 
44B0 

34,667 
7JS2 

Tine  s 

omeirh 

at  with 

Plows, 
Etc 


24^000 


390 


STREET  RAILWAY  REVIEW. 


[Vol.  IX.,  No.  6. 


The  motors  used  arc  W.  P.  50,  G.  E.  800,  G.  E.  58  and  Westing- 
house  No.  12.  Both  sidi-bar  and  nose  suspensions  are  used,  one- 
half,  or  less,  of  the  weight  of  the  motor  being  carried  directly  on 
the  driver  axle. 

For  the  last  four  j-ears  cold  rolled  steel  axles  of  the  dimensions 
shown  in  the  accompanying  drawing  have  been  used.  There  are  no 
specifications  qr  tests  for  the  axles.  The  keyway  is  cut  on  a  milling 
machine  and  is  yi  in.  deep  by  J4  •"■  wide  by  7%  in.  long.  The  same 
axle  is  used  for  non-driven  as  for  motor-driven  wheels. 

The  company  has  had  no  cold  rolled  steel  axles  break  in  service; 
in  1898  16  a.xles  broke  in  service  but  they  were  either  hammered 
iron  or  old  style  axles.  The  axles  which  have  failed  for  the  most 
part  broke  just  outside  the  wheel;  a  few  just  inside  the  wheel.  The 
fracture  generally  shows  indication  of  an  old  crack  which  gradually 
increased  until  the  section  became  too  weak  and  failed. 

There  are  no  data  at  hand  to  show  the  relative  number  of  broken 
motor  axles  and  broken  non-driven  axles,  nor  whether  rear  axles 
break  oftcner  than  forward  axles.  Low  temperature  in  winter  has 
not  noticeably  increased  the  number  of  failures  except  with  steel 
axles  several  winters  ago;  these  were  not  of  the  material  at  pres- 
ent standard.  The  track  is  in  good  condition,  but  a  larger  amount 
of  special  work  makes  it  severe  on  a.xles. 


STAND.\RU  AXLE,  ROAD  K. 

The  company  finds  that  it  never  has  to  throw  out  axles  because 
of  journal  wear,  except  when  the  journal  has  been  cut,  which  is 
unusual. 

Formerly  3f^-in.  axles  were  used  on  this  road  but  the  present 
standard  is  354-'n-;  larger  axles  could  not  be  used  without  making 
costly  changes  in  the  equipment. 

The  opinion  is  expressed  that  the  method  of  suspending  the 
motor  affects  the  life  of  the  a.xle,  the  life  being  longer  with  side  bar 
suspension. 

Road  L  operates  about  150  miles  of  track  and  has  250  motor  cars. 
The  cars  are  34  ft.  long  and  mounted  on  double  trucks.  The  car 
body  weighs  8,000  lb.,  the  trucks  1,000  lb.  each  without  wheels  or 
axles,  and  the  motors  (two  per  car)  3,200  lb.  each;  the  total 
weight  including  maximum  load  is  about  20,000  lb.  The  gage  is 
3  ft.  6  in. 

The  motor-driven  axles  are  hammered  iron,  3^  in.  in  diameter 
with  3^-in.  journals;  non-driven  axles  are  hammered  iron  3.)^  in. 
in  diameter  with  3-in.  journals.  The  only  specifications  are  that 
the  material  shall  be  first  class  and  the  axle  free  from  seams  and 
dirt.  Hammered  iron  is  used  because  flaws  and  cracks  do  not 
travel  so  rapidly  as  in  steel. 

The  key-seat  is  made  by  drilling  holes  at  the  ends  and  planing  out 
the  center,  and  is  H  in.  wide  by  '/i  in.  deep. 

Quite  a  number  of  axles  are  said  to  break  in  service  but  the  fig- 
ures are  not  given.  More  axles  fail  in  winter,  and  99  per  cent  of  the 
broken  axles  are  motor-driven. 

It  is  stated  that  the  axles  have  been  enlarged  at  the  key-seat  from 
3J4  '"■  to  4]/i  in.  with  good  results.  Shallow  keyways,  J^  in.,  have 
been  tried,  but  were  not  satisfactory,  as  the  keys  quickly  become 
loose;  for  keys  J^  in.  wide  the  seat  should  be  at  least  ^  in.  deep. 

A  yoke  suspension  is  perferred  as  conducive  to  longer  life  of 
axles. 

Road  M  has  now  in  service  about  940  axles  under  motor  cars.  Of 
these  800  are  35i-in.  axles  with  3J4-in.  journals,  which  size  has  been 
standard  for  several  years.  Recently  it  was  decided  to  make  all  re- 
newals with  4-in.  axles  and  about  140  of  these  are  now  in  service. 
The  4-in.  axles  will  be  used  with  all  motors  having  an  axle  bearing 


large  enough.  For  the  last  three  years  this  road  has  been  buying 
wrought  iron  a.xles  instead  of  steel  which  had  been  used  previously. 
During  1898  the  number  of  steel  axles  which  broke  in  service  was 
242,  and  the  number  of  wrought  iron  a.xles  13.  In  drawing  con- 
clusions from  these  figures  it  must  not  be  forgotten  that  the  steel 


axles  must  have  been  in  service  at  least  three  years  longer  than  the 
others.  Of  the  steel  axles  breaking  in  1898  about  half  broke  in  the 
keyseat  and  half  at  the  inner  edge  of  the  wheel  seat. 

The  kcyseats  in  all  the  axles  which  broke  at  that  point  were  cut 
by  boring  and  planing  and  had  square  bottom  corners  at  the  ends, 
as  shown  at  A  in  the  figure.  Those  that  failed  elsewhere  had  key- 
seats  cut  on  a  milling  machine  and  were  of  the  section  shown  at  B. 
That  this  latter  form  of  keyseat  is  greatly  to  be  preferred  is  cor- 
roborated by  a  report  made  to  a  committee  of  the  Railway  Master 
Mechanics'  Association  in  1891;  this  was  that  steel  lecomotive  driv- 
ing axles  having  keyseats  with  a  square  bottom  end  corner  broke, 
those  having  keyseats  with  end  like  that  in  B  did  not  break. 


REBUIDLING  CARS  AND  TRUCKS. 


The  New  Orleans  Traction  Co.  has  recently  been  rebuilding 
some  of  its  cars  and  trucks  and  some  of  the  details  will  doubtless 
prove  of  interest.  The  28-ft.  cars  on  the  New  Orleans  City  &  Lake 
road  were  originally  equipped  with  two  "Eureka"  maximum  trac- 
tion trucks  each,  which  gave  e.xcellcnt  service,  but  as  they  grew  old 
the  cost  of  maintenance  increased  and  Mr.  Rojo,  the  master  mechan- 
ic, determined  to  make  one  single  truck  out  of  the  two  double  ones, 
discarding  the  trailer  wheels. 

The  only  new  material  required  was  the  steel  for  making  connect- 
ing bars  3J4  x  4^  in.  and  7  ft.  3J4  if-  long.    This  made  a  single  truck 


OLD  AND  NEW  TRUCK. 

with  a  wheel  base  of  8  ft.  From  the  illustration  it  will  be  noted 
that  the  old  trucks,  deprived  of  their  pony  wheels,  are  reversed  so 
as  to  extend  the  spring  base,  making  it  about  11  ft.  A  slight  alter- 
ation in  the  cross  timbers  of  the  car  is  necessary,  but  the  total  cost 
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i)[  llic  change  is  not  more  than  $50  per  car.     The  results  with  llie 
rcljuilt  truck  are  said  to  be  very  satisfactory. 

Side  entrance  summer  cars  Iiavc  lost  favor  with  General  Manager 
Wyman,  and  he  is  transforming  the  equipment  by  placing  wire 
screens  at  the  sides  of  the  open  cars  and  cutting  an  aisle  through 
the  center.  The  smaller  open  cars  formerly  used  as  trailers  in  sum- 
mer arc  being  spliced  to  make  large  trailers  for  through  traffic  on 


KKCONSSTKIICTKI)  OPEN  CAR. 

the  Lake  line.  Two  8-bench  side  entrance  cars  are  spliced  to  make 
a  car  45  ft.  4  in.  over  all.  The  joint  is  reinforced  by  a  steel  plate 
}4  X  6  in.,  and  truss  rods  are  used  underneath;  the  remodeled  car 
will  seat  64  people.  It  will  be  noted  that  there  are  no  side  entrances 
on  these  cars. 

♦-•-• 

DRILLING  CONDUCTOR  RAILS. 


The  Brooklyn  Rapid  Transit  Co.  is  changing  the  Brook- 
lyn &  Brighton  Beach  R.  R.,  recently  acquired  by  it,  for  electric 
ti action  and  is  replacing  the  light  T-rails  with  g-in.  girders.  The 
T-rails  taken  up  will  be  used  for  conductor  rails  on  the  elevated 
lines  and  in  consequence  have  to  be  drilled  for  rail  bonds.  Near  the 
elevated  junction  two  posts  have  been  set  and  drills  mounted  on 


TEMPORARY  PLANT  FOR   DRILLIXC   KAILS. 

them;  the  posts  are  set  the  proper  distance  apart  so  that  both  ends 
of  the  rails  may  be  drilled  at  once. 

Two  motors  taking  current  from  the  Bergen  St.  line  drive  the 
drills  through  jack-shafts;  mounted  on  the  jack-shafts  are  emery 
wheels  for  grinding  the  drills.  .\  platform  is  arranged  at  the  proper 
height  with  oiled  rails  for  the  rails  to  slide  upon,  so  that  they  can  be 
handled  without  difficulty. 

«  »  » 

SHOP  FLOORS. 


At  the  December,  1S98,  meeting  of  the  American  Society  of  Me- 
chanical Engineers  one  of  the  topics  discussed  was  that  of 
machine-shop  floors. 

Mr.  Charles  T.  Newcomb  stated  that  for  ground  floors  his  prac- 
tice for  the  last  17  years  had  been  to  use  for  joist  floor  timbers. 


6x6  in.  kyanized  timbers  placed  4  ft.  on  center,  well  bedded  and 
laid  crosswise  of  the  shop,  so  as  to  put  the  plank  lengthwise  of  the 
shop.  On  top  of  the  timbers  are  placed  3-in.  matched  spruce  planks, 
jilaned  on  one  side.  Before  the  planks  are  laid  the  earth  fillings 
under  plank  are  well  puddled  lor  about  2  ft.  and  left  higher 
than  floor  timber,  and  struck  off  to  hight  of  floor  timbers,  leaving 
a  solid  surface  under  plank  onto  which  machinery  can  be  set  with- 
out other  foundations.  This  kind  of  floor  will  wear  out  on  lop  in 
about  five  years,  when  it  will  be  found  to  be  rotted  on  bottom  so 
as  to  need  replacing,  the  kyanized  timber  lasting  indefinitely. 

Kyanized  timber  or  treated  lumber  can  now  be  obtained  very 
readily  on  the  market.  This  kind  of  floor  costs  laid  11  cents  per 
square  foot,  and  is  easily  replaced,  and  in  view  of  the  fact  that  the 
top  of  floors  wear  out,  it  is  better  to  use  this  or  similar  cheap  con- 
struction and  have  a  new  floor  when  needed. 

For  second-story  floors  for  such  work  as  is  usually  put  on  such 
floors,  he  used  3-in.  matched  spruce  plank  with  paper  laid  over  it 
to  keep  the  dust  and  dirt  from  passing  th  -ch,  the  top  flooring 
being  1%  in.  thick  matched  hard  maple,  bored  and  blind  nailed, 
not  wider  than  3V2  in.  This  kind  of  floor  will  last  many  years, 
wearing  out  in  spots  only.  The  sjjots  can  be  easily  and  quickly 
patched. 

Mr.  Albert  A.  Cary  stated  that  the  result  of  experiments  he  had 
made  with  different  woods  for  top  flooring  in  factories  has  led  him 
to  adopted  maple  as  preferable  to  all  others. 

Mr.  Durfee  described  the  floor  of  a  shoperectcd  by  him.  After  the 
ground  was  excavated  to  the  proper  depth  it  was  covered  with  10 
in.  of  broken  stone;  on  the  stone  were  bedded  chestnut  sills  and 
the  space  between  sills  filled  with  broken  stone.  On  the  sills  were 
laid  4-in.  planks  and  s  in.  wide.  The  planks  were  placed  slightly  open 
joints  (not  to  exceed  ,'4  in.  wide)  and  were  laid  at  an  angle  of 
45°  with  the  traffic.  The  galleries  in  the  shop  were  laid  with  4-in. 
spruce  planks  not  over  8  in.  wide  with  a  top  flooring  of  il/i-in. 
hard  pine. 

■ ^-•-^ 

CHUCK  FOR  BORING  ARMATURE  BEARING 
SHELLS. 


Council  Bluflts,  la..  May  22,  1899. 
Editor  "Review":  We  have  devised  and  are  using  in  our  shop  a 
special  chuck  which  makes  possible  a  great  saving  of  time  in  fitting 
up  the  heavy  25-lb.  armature  bearing  shells  for  G.  E.  57  motors; 
it  can,  of  course,  be  used  for  any  similar  shell  and  may  prove  of  in- 
terest to  your  readers. 


CHUCK  FOR  ARMATURE  SHELLS. 

The  shell  for  our  motors  is  shown  in  Fig.   i.     To  bore  these 
shells  in  the  ordinary  lathe  chuck  consumes  too   much  time,  as 
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every  shell  must  be  turned  up  when  it  is  chucked.  With  our  special 
chuck  the  shells  are  bored  perfectly  true  and  no  time  is  required  to 
center  them  in  the  chuck;  the  work  can  be  accurately  done  by  cheap 
labor. 

The  chuck  is  merely  a  casting,  weighing  about  50  lb.,  with  two 
slots  cored  back  to  the  thread  which  screws  onto  tlie  lathe  spindle, 
See  Fig.  2.  The  top  bolts  are  to  tighten  the  two  halves  of  the  chuck 
on  the  shell,  and  the  heads  of  these  bolts  should  be  fitted  to  the 
tool  post  wrench  of  the  lathe  on  which  the  chuck  is  used.  Our 
practice  is  to  pour  the  shells  on  a  plug  smaller  than  the  bearing, 
slip  them  into  the  chuck,  bore  and  face  them,  and  then  spin  the 
metal  out  as  tightly  as  possible  in  the  shell. 

In  fitting  up  the  chuck  the  thread  should  be  cut  first  and  the 
casting  screwed  on  the  lathe  spindle,  after  which  it  should  be  bored; 
this  method  insures  a  perfectly  true  bore.  The  dimensions  of  chuck 
to  take  a  shell  4}i  in.  diameter  by  8J4  long,  are  6  in.  diameter  and 
II  in.  long. 

We  have  just  finished  fitting  75  shells  and  found  the  chuck  ef- 
fected a  great  saving  of  time;  also  it  was  accurately  done  with  labor 
costing  13  cents  per  hour.  W.  B.  TARKINGTON, 

Master  Mechanic. 

Omaha  &  Coiiiioil  lUufiEs  Railway  .t  Bridge  Co. 


NEW  YORK  AIR  BRAKE  TESTS. 


New  York,  May  29,  1899. 

Editor  "Review":  Referring  to  your  discussion  in  the  May  "Re- 
view," p.  336,  of  the  formula  chosen  by  the  New  York  Railroad 
Commissioners  for  comparing  the  etificiency  of  diflerent  braking 
systems,  it  is  evident  that  the  Commissioners  use  the  term  "effi- 
ciency of  braking  system"  in  a  broad  practical  sense,  i.  e.,  points  i, 
2  and  3,  will  be  judged  upon  the  distance  travelled  beyond  the  point 
at  which  signal  to  stop  is  given.  This  signal  should  be  given  by  a 
person  on  the  car,  as  making  a  stop  from  a  fi.xed  point  gives  the 
motorman  a  chance  to  get  ready,  which  would  not  be  proper  for  an 
emergency  test,  and  largely  eliminates  the  factor  which  you  call  Di 
(the  distance  run  between  the  time  that  the  signal  is  given  and  the 
time  when  the  brakes  are  applied.)  a  most  important  point  in  con- 
sidering the  practical  efficiency.  The  coefficient  of  friction  of  brake 
shoes  varies  for  diflcrent  speeds,  and  evidently  recognizing  this  fact 
the  Commissioners  propose  to  test  the  various  brakes  under  the 
same  conditions  as  to  weight  and  type  of  car  and  speed,  therefore 
the  formula  W  S  -=-  D  =  E  is  as  good  as  a  more  complicated  one. 

It  is  far  simpler  and  more  just  to  the  contestants  to  eliminate  the 
variables  from  the  test,  than  to  attempt  to  provide  a  complicated 
formula  that  will  give  each  variable  its  due  weight  with  respect  to 
the  value  of  the  others. 

Yours  very  truly, 

ST.ANDARD  AIR  BRAKE  CO., 
Jas.  R.  Ellicott,  Gen.  Mgr. 


GROSSMAN    CONTROLLER   ATTACHMENT. 

Mr.  Adolph  Grossman,  of  New  Orleans,  has  recently  patented 
an  ingenious  device  for  use  on  electric  cars  for  turning  oflf  the 
controller  and  applying  the  brakes  by  one  operation.  The  ac- 
companying drawings  show  the  details  of  the  brake  handle  and 
gears  on  the  brake  stalT  and  the  method  of  connecting  the  brake 
and  controller  shafts. 

The  upper  end  of  the  brake  staff  is  provided  with  beveled  teeth 
and  the  staff  can  be  operated  in  the  usual  manner.  To  the  brake 
staff  a  sprocket  wheel  is  secured,  provided  at  its  under  side  with  a 
clutch  face  engaging  a  corresponding  face  mounted  on  a  spring 
plate.  The  sprocket  wheel  has  an  interiorly  toothed  flange,  adapt- 
ed to  be  engaged  by  a  detent  lever  fulcrumbed  on  the  crank  and 
held  out  of  engagement  with  the  flange  by  a  spring.  In  order 
to  enable  the  motorman  to  place  the  detent  lever  in  engagement 
with  the  flange,  and  thereby  lock  the  sprocket  wheel  to  the  crank, 
a  pusher  pin  is  provided,  normally  held  in  the  position  shown  by 
means  of  a  coiled  spring.  When  the  pin  is  depressed  the  detent 
lever  will  be  placed  in  engagement  with  the  toothed  flange;  when 
the  pin  is  released  the  lever  is  disengaged  by  its  own  spring. 
Loosely  mounted  on  the  rheostat  shaft  is  a  sprocket  wheel  con- 
nected by  means  of  a  chain  with  the  brake  staff  sprocket  wheel. 
The  rheostat  sprocket  wheel  has  a  clutch  face  designed  to  engage 
a  similar  face  on  the  imder  side  of  a  plate  fixed  to  the  shaft.    The 


plate  has  an  arm  by  means  of  which  tlic  current  is  turned  on  and 
off.  When  the  motorman  desires  to  stop  his  car  he  depresses  the 
pin,  in  order  to  lock  the  brake  staff  sprocket  to  the  crank  and 
turn  the  crank  to  the  right.  By  reason  of  the  chain  connection 
with  the  rheostat  sprocket  the  motorman,  in  turning  the  brake 
staff,  also  causes  the  switch  arm  to  rotate  and  shut  off  the  current. 
When  the  current  is  cut  off,  the  motorman  releases  the  pin  in 
order  to  disengage  the  sprocket  wheel  from  the  brake  crank  and 
continues  to  turn  the  crank  until  the  car  is  stopped.  By  turning 
the  crank  to  (he  left  the  brakes  are  released;  by  depressing  the 


GROSSMAN  CONTKuLLIiK  ATTACHMENT. 

[lin,  the  two  sprocket  wheels  will  operate  to  cause  the  switch  arm 
to  turn  on  the  current  in  order  to  start  the  car. 

Should  the  motorman  forget  to  release  the  plunger  when  the 
switch  arm  has  turned  the  current  on  or  off,  the  continued  rota- 
tion of  the  crank  can  do  no  harm,  because  the  clutch  teeth  of  the 
rheostat  sprocket  will  ride  over  those  of  the  switch  arm  plate. 

A  trial  of  the  device  was  recently  made  on  cars  of  the  New 
Orleans  Traction  Co.,  and  it  is  reported  to  have  worked  very  sat- 
isfactorily. 

♦-•-• 

CHICAGO  TO   MILWAUKEE  BY  ELECTRICITY. 


When  two  small  gaps  have  been  closed  up,  from  Evanston  to 
Highland  Park  and  from  Waukegan  to  Kenosha,  Wis.,  it  will  be 
possible  for  a  person  to  ride  in  electric  cars  all  the  way  from  Ham- 
mond, Ind.,  to  Waukesha,  Wis.,  and  to  go  it  quickly  and  cheaply. 

The  tendency  of  these  electric  roads  to  absorb  local  passenger 
traffic  is  not  more  clearly  illustrated  than  round  about  Chicago. 
The  electric  line  from  the  city  to  Hammond  has  been  in  operation 
for  a  long  time.  The  North  Side  cable  line  and  the  North  Shore 
electric  to  Evanston,  with  which  it  connects,  have  been  carrying 
passengers  for  several  years.  The  lines  between  Highland  Park 
and  Waukegan  and  between  Kenosha  and  Milwaukee  and  from 
Milwaukee  to  Waukesha  are  now  all  old  stories.  Men  are  at  work 
constructing  the  road  from  Evanston  to  Highland  Park,  and  the 
right  of  way  for  a  road  between  Waukegan  and  Kenosha  has  all 
been  secured  and  the  present  summer  will  see  these  two  gaps  closed 
and  a  practically  continuous  line  of  about  two  hundred  miles  will 
b^  open.  Besides  this  there  is  some  strong  talk  of  connecting  Mil- 
waukee and  Green  Bay. 

In  regard  to  time  required,  a  passenger  can  start  from  Chicago 
now  at  6  a.  m.  and  reach  Milwaukee  at  12:30  and  Waukesha  at  2:30 
p.  m.,  the  cost  of  the  trip,  including  the  two  jumps  on  the  steam 
cars,  being  only  $2.45.  This  trip  was  taken  recently  by  the  repre- 
sentative of  a  Milwaukee  newspaper. 


A  car  on  the  line  of  the  Suburban  Traction  Co.,  Pittsburg,  Pa., 
jumped  the  track  on  the  morning  of  May  .Wh  and  came  near  pre- 
cipitating .-(2  people  down  a  60-ft.  embankment.  Everybody  but 
the  motorman  left  the  car. 


D.  G.   HAMILTON. 


Junk  15,  1890. 1 
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POWER  STATION   OP'  THE  ST.   CHARLES 
STREET  R.   R.,   NEW  ORLEANS. 


'I'lic  priwcT  \A:tu\  ii(  ilic  St.  Charles  Slicii  R.iilro.ul  Co.,  of  New 
Cirleans,  has  been  in  operation  for  several  years,  and  has  proved  to 
Lf  economical  and  durable.  When  built  the  general  opinion  was 
that  the  foundations  for  heavy  engines  must,  in  New  Orleans,  be 
built  upon  piling,  but  this  plant  has  demonstrated  that  such  is  not 
the  case. 

The  power  planl  occupies  a  portion  of  .-i  building  at  Marigny  and 
Peters  Sis.,  within  100  ft.  of  the  Mississippi  River.  The  whole  build- 
ing is  190  X  127  ft.  and  includes  the  shops  of  the  company.  The 
portion  containing  the  power  plant  is  88  x  109  ft.;  llie  walls  arc  of 
brick  supported  on  piling.  The  roof  is  a  steel  frame  with  fire-tile 
filling  and  covered  with  galvanized  iron.  The  engine  room  floor  is 
8  ft.  above  that  of  the  boiler  room  and  is  made  of  brick  arches,  and 
covered  with  pine  flooring. 

The  boiler  room  is  69  x  88  ft.  and  28  ft.  high  to  the  cornice;  it  is 
lighted    by    skylights.     There    arc   three   250-h.    p.    Heine   boilers 


POWER  HOUSE-ST.  CH.\RLES  STREET  R.  R. 

equipped  with  Murphy  furnaces;  Alabama  run  of  mine  is  used  for 
fuel.  The  feed  water  is  taken  from  artesian  wells;  condensing  water 
for  the  engines  from  the  river.  The  feed  water  comes  from  the  wells 
at  about  78°  F.,  and  is  first  heated  at  200°  in  a  500-h.  p.  heater  made 
by  Warren,  Webster  &  Co.,  and  then  taken  to  a  Green  economizer 
with  216  tubes,  where  the  temperature  is  raised  to  265°. 

There  are  two  Worthington  pressure  feed  pumps,  one  pump  used 
to  lift  water  to  a  house  tank  mounted  on  a  20-tt.  tower,  and  one 
small  pump  for  returning  all  sewage  to  the  river,  besides  two  con- 
denser pumps  which  draw  from  the  river. 

The  stack  is  6  ft.  6  in.  in  diameter  and  125  ft.  high,  lined  with  fire 
brick  for  85  ft.  It  rests  on  a  foundation  of  40  ft.  piling  capped  with 
timber  on  which  is  7  ft.  of  concrete. 

The  engine  room  is  40  x  88  ft.  The  entire  area  to  be  occupied  by 
engines  and  generators  was  excavated  to  a  depth  of  3  ft  below  the 
street  grade  and  the  bottom  covered  with  two  layers  of  6  x  6  in. 
cypress  timbers;  on  the  timber  was  laid  18  in.  of  concrete;  then  a 
layer  of  old  4S-lb.  steel  rails  placed  12  in.  c.  to  c,  and  above  these  18 
in.  of  concrete,  the  top  of  this  forming  the  basement  floor.  On  the 
foundation  so  prepared  were  built  the  engine  and  generator  founda- 
tions, which  are  of  brick.    These  have  proved  to  be  perfectly  satis- 


factory and  the  cost  was  very  much  less  than  if  piling  had  been 
used. 

There  arc  three  cross-compound  Hamilton-Corliss  engines  built 
by  the  Hoovcn,  Owens  &  Rentschlcr  Co.  These  engines  have  cylin- 
ders 14  and  26  by  36  in.  and  run  at  100  r.  p.  m.;  the  fly  wheels  are 
i.|  ft.  in  diameter  with  12-in.  face,  and  weigh  25,000  lb.  Jet  con- 
densers are  used. 

The  steam  piping  is  of  an  extra  heavy  wrought  stcci  and  is  not  in 
duplicate.  The  exhaust  main  is  12  in.  in  diameter  and  extends  along 
the  entire  length  of  the  engine  room;  it  is  connected  to  liic  three  en 
gines  and  the  two  condensers  and  in  case  of  emergency  connection 
to  the  atmosphere  is  made  through  an  automatic  valve.  The  station 
piping  to  the  river  includes  one  12-in.  flanged  cast  iron  pipe  for  the 
cindenser  intake,  one  5-in.  main  for  feeding  the  boilers  in  case  of 
emergency  and  one  6-in,  discharge  for  the  bodcr  blow-olT. 

There  are  three  8-poIe  200-kw.  Walker  generators  directly  con- 
nected to  the  respective  engines. 

The  switchboard  is  of  enameled  slate  with  nine  panels;  it  is 
equipped  with  Weston  ammeters  and  voltmeters  and  a  Thomson 
recording  wattmeter. 

There  is  a  20-ton  Morris  crane  traveling  the  ...,e  length  of  the 
engine  room. 

We  are  indebted  to  Mr.  Alexander  L.  Black,  electrical  engineer 
cf  the  company,  for  the  photographs  and  data. 


CHICAGO  ELECTRICAL  ASSOCIATION 
BANQUET. 


The  Chicago  Electrical  Assocation  held  its  annual  banquet  at  the 
Technical  Club  on  Friday  evening.  May  19th.  Plates  were  laid  for 
47  and  that  number  of  members  and  their  friends  feasted  and  made 
merry. 

This  was  iioth  meeting  of  the  Association  and  much  credit  is 
due  Mr.  J.  M.  Hollister,  chairman  of  the  banquet  committee  for  the 
pleasant  evening  and  the  general  success  of  the  event. 

Mr.  E.  E.  Jewell  acted  as  toast-master  and  suggested  many  inter- 
esting topics  which  were  discussed  in  an  informal  manner.  But  the 
real  enjoyment  of  the  evening  was  that  offered  by  the  responses  to 
the  set  toasts.  Among  the  principal  ones  was  "Electricity  of  Long 
.^go,"  respond"f'  to  by  Mr.  C.  J.  Warner,  the  patriarch  in  electrical 
work.  Mr.  Warner's  pratical  experience  in  the  field  dates  back  to 
1831.  Prof.  Carhart,  of  the  Michigan  University,  responded  to  the 
topic  "Education."  Lieut.  F.  B.  Badt  to  "Mathematics,"  and  Mr.  E. 
P.  Warner  to  "The  Construction  of  Electrical  Generating  Appara- 
tus." 

Altogether  the  banquet  was  a  most  happy  event,  proving  both 
enjoyable  and  profitable  to  those  present. 


IMPROVEMENTS  AT  KNOXVILLE. 


The  Knoxville  (Tenn.)  Traction  Co.  is  making  extensive  im- 
provements in  its  roadbed  and  rolling  stock.  The  track  to  Chilowie 
Park  is  double;  in  the  business  district  loo-lb.  7-in.  Lorain  Sec.  338 
rails  are  laid  and  elsewhere  S5-lb.  T-rails  in  6o-ft  lengths.  .  Hewn 
white  oak  ties  6  x  8  in.  x  7  ft.  are  spaced  2  ft.  c.  to  c.  In  paved 
streets  the  ties  are  laid  on  a  6-in.  macadam  foundation  and  the 
spaces  between  the  ties  filled  with  concrete;  the  paving  material  is 
vitrified  brick,  3  in.  of  sand  being  placed  between  the  cement  and 
brick.  In  unpaved  roads  the  ballast  is  Tennessee  martle. 

The  overhead  work  is  the  center  pole  construction  with  flexible 
bracket  suspension;  the  material  was  furnished  by  the  Creaghead 
Engineering  Co. 

The  new  cars  were  ordered  from  the  Brownell  Car  Co.,  of  St 
Louis;  they  are  8-bench  open  cars,  vestibuled;  there  is  a  box  for  the 
motorman  at  each  end  of  the  car  and  on  either  side  of  the  box  is 
a  short  seat  for  two  persons.  The  cars  are  equipped  with  G.  E. 
1,000  motors  and  K-io  controllers  and  Van  Dorn  couplers;  they  are 
mounted  on  du  Pont  trucks. 

.'Kt  the  power  house  a  new  boiler  and  a  200-kw.  generator  have 
been  installed. 

Mr.  C.  C.  Howell,  vice-president  and  manager  of  the  Knoxville 
Traction  Co.,  and  also  of  the  Knoxville  Electric  Light  &  Power 
Co.,  is  exerting  every  effort  to  make  his  road  second  to  none  in  the 
country. 
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The  Southwestern  Gas,  Electric  &  Street  Railway  Association, 


First  Annual  Convention  of  the  Association  at  Austin,  Tex.,  May   17   19,  1899-  Officers'  Reports— Papers  Read 

by  Street  Railway  Men. 


The  annual  convention  of  the  Southwestern  Gas,  Electric  & 
Street  Railway  Association  was  held  in  Austin,  Tex.,  May  17th  to 
Kjlh.  This  association  was  organized  at  Laredo,  Tex.,  in  March, 
1898,  its  membership  comprising  gas,  electric  and  street  railway 
men  of  Texas,  Mexico,  Louisiana,  .Arkansas  and  New  Mexico. 

The  recent  convention  at  .Austin  was  to  have  been  held  one 
month  earlier,  but  was  postponed  on  account  of  the  small-pox 
epidemic  then  raging  at  Laredo  and  other  points  in  Texas  and 
Mexico.  This  postponement  was  no  doubt  one  of  the  main  causes 
for  a  decreased  attendance.  The  uncertainty  as  to  whether  the 
municipal  power  plant  of  Austin  could  furnish  power  was  the  cause 
(if  many  manufacturers  and  supply  houses  failing  to  set  up  any 
exhibition  of  their  machinery. 

The  convention  convened  at  10  a.  m.  on  May  17th,  being  called 
to  order  by  President  Carl  F.  Drake,  of  Austin.  Sscretary  E. 
L.  Wells,  of  Marshall,  Tex.,  recorded  the  proceedings.  Mr.  Drake 
made  a  few  remarks  welcoming  the  visitors  to  the  city  and  express- 
ing the  hope  that  the  session  might  be  of  pleasure  and  profit  to  all 
concerned.  He  then  introduced  Mayor  John  D.  McCall,  of  Austin, 
who  delivered  the  formal  welcoming  address.  Mr.  T.  D.  Miller, 
of  Dallas,  responded  to  Mayor  McCall's  address  of  welcome,  on 
behalf  of  the  association.  This  ended  the  proceedings  of  the  first 
day's  session.  The  visitors  were  then  taken  in  charge  by  the  local 
reception  committee  and  shown  about  the  city.  They  were  es- 
corted to  Hyde  Park  and  other  suburban  resorts  and  spent  a  very 
enjoyable  afternoon.  They  also  paid  their  respects  to  Governor 
Sayers,  who  made  a  brief  address,  in  which  he  paid  the  members 
of  the  association  high  compliments.  Major  Ira  H.  Evans,  of  Aus- 
tin, responded  to  the  Governor  in  a  brief  but  appropriate  speech. 

PRESIDENT'S  REPORT. 

The  second  day's  session  was  devoted  to  the  reading  of  the 
officers'  reports.     President  Drake's  annual  report  was  as  follows: 

Gentlemen  of  the  Convention: — It  is  my  pleasant  duty  to  make 
to  you  the  first  annual  report  of  the  President  of  the  Southwestern 
Gas,  Electric  and  Street  Railway  .Association.  A  large  number  of 
our  members  were,  previous  to  the  joint  meeting  held  at  Larado 
in  1898,  members  of  either  the  Texas  Gas  &  Electric  .Association  or 
the  Texas  Street  Railway  .Association,  but  for  the  benefit  of  those 
who  are  not  familiar  with  the  reasons  for  the  amalgamation  of  these 
two  bodies  it  is  perhaps  wise  that  we  make  some  slight  explana- 
tion. 

Those  interested  in  the  ownership  and  operation  of  gas,  elec- 
tric and  street  railway  plants  in  Texas,  some  years  ago  realized 
the  necessity  of  a  concert  of  action.  In  its  inception  the  Gas  & 
Electric  Association  conceived  that  their  interests  were  in  a  meas- 
ure identical.  The  street  railway  people,  not  having  been  invited 
into  the  fold,  and  realizing  the  necessity  of  organized  action,  formed 
the  Texas  Street  Railway  Association.  Owing  to  the  large  in- 
vestment necessary  to  carry  on  the  business  of  any  one  of  these 
branches,  the  number  of  firms  interested  within  the  border  lines  of 
our  state  were  necessarily  small,  and  many  of  our  best  educators 
among  the  manufacturers  and  representatives  of  the  great  supply 
concerns  were  obliged  to  attend  two  meetings,  both  of  which 
were  limited  in  their  scope  and  membership,  but  held  for  the 
same  general  interest.  It  was  thought,  therefore,  that  a  combina- 
tion of  the  two  associations  would  be  wise.  Upon  investigation  we 
found  that  our  sister  republic  of  Mexico  and  the  states  and  terri- 
tories surrounding  Texas  were  entirely  witliout  organizations  of 
this  nature.  It  therefore  seemed  that  great  benefits  might  be  de- 
rived from  the  organization  of  an  association  whose  interests  were 
so  thoroughly  identical  and  whose  territory  embraced  the  south- 
western portions  of  North  .America. 

To  this  end  your  committee,  appointed  at  Laredo,  organized  the 
present  association,  and  it  is  proper  that  we  should  hold  our  first 
annual  meeting  in  the  capito!  of  the  state  whose  organizations  were 
the  foundation  and  the  corner  stone  of  what  we  hope  to  see  in  the 


near  future,  a  thoroughly  international  and  so  far  as  the  southwest 
is  concerned,  interstate  association,  the  value  of  whose  work  and 
the  limit  of  whose  membership  shall  only  be  exceeded  by  those 
great  national  meetings  which  are  annually  held  in  this  country. 

Of  the  work  of  the  past  year,  in  detail,  your  secretary  and  treas- 
urer will  doubtless  advise  you  at  length,  they  being  more  familiar 
with  the  routine  aflfairs  of  the  association.  These  will  be  supple- 
mented by  the  reports  of  the  various  committees,  and  I  shall  there- 
fore, after  touching  lightly  upon  those  items  with  which  I  am  fa- 
miliar, deal  more  with  generalities  and  confine  my  report  to  mak- 
ing such  suggestions  as  I  believe  will  be  of  benefit  to  us  in  enlarg- 
ing our  membership  and  widening  our  field  of  development.  In 
accordance  with  your  instructions  at  Laredo,  the  committee  on 
permanent  organization,  to  which  was  given  the  power  to  prepare 
a  constitution  and  by-laws,  prescribe  such  rules  and  appoint  such 
committees  as  were  necessary  to  the  conducting  of  our  business 
and  including  this  meeting,  met  at  the  office  of  the  president  in  this 
city,  and  formulated  such  rules  as  experience  had  taught  us  were 
necessary  for  our  guidance,  making  them  as  brief,  concise  and 
clear  as  was  possible.  These  have  been  submitted  to  you,  and  we 
trust  that  you  have  studied  them  carefully  and  come  here  pre- 
pared to  so  alter  and  amend  that  when  a  permanent  organization 
is  effected  its  laws  shall  be  as  nearly  perfect  as  possible.  We  shall 
call  upon  some  of  the  members  of  the  committee  to  give  their 
ideas  and  would  suggest  that  before  adjournment  a  committee  on 
constitution  and  by-laws  shall  be  appointed  and  that  it,  in  con- 
junction with  our  past  committee,  submit  for  your  consideration  a 
permanent  and  lasting  constitution  and  by-laws. 

Your  committee,  appointed  to  select  a  silver  cup,  to  be  presented 
to  President  Diaz,  owing  to  unforseen  circumstances,  met  with 
some  delay,  but  the  plate  has  now,  however,  been  properly  en- 
graved and  is  now  with  us  and  will  be  forwarded  at  once,  together 
with  a  proper  communication.  We  shall  ask  Mr.  Miller,  of  Dallas, 
who  is  chairman  of  this  committee,  to  report  to  you  at  length. 

Such  other  committees  as  were  appointed  will  be  called  upon 
to  make  reports.  The  associations  that  were  the  parents  of  the 
present  association  were  organized,  and  very  properly  so,  for  a 
purely  educational  purpose.  Their  organizers  did  not  at  that  time 
realize  the  limits  to  which  we  were  likely  to  grow,  and  I  concur  with 
them  in  the  belief  that  the  chief  aim  of  this  association  should  be 
the  distribution  of  knowledge  among  its  members,  and  exchanging 
of  experience  and  information.  The  rapid  advancement  and  de- 
velopment is  such  that  no  one  man  engaged  in  active  business  Can 
keep  up  with  the  new  thoughts,  the  new  ideas  and  the  new  facts 
that  were  heretofore  only  theories;  therefore  the  necessity  of  our 
getting  together  to  learn  from  each  other  that  which  is  taught 
by  experience. 

There  is  also  another  field  for  us  who  are  actively  engaged  in 
business  and  whose  time  is  so  occupied  that  we  are  unable  to  enter 
into  the  smaller  details,  which  is  of  particular  interest  to  us;  this 
field  embraces  economy  in  construction,  economy  in  maintainance, 
economy  in  operation,  and  under  the  latter  head  a  thousand  ques- 
tions arise  in  every  business  man's  daily  experience.  The  assign- 
ment of  papers  and  your  question  box  furnished  a  solution  of  the 
problem  of  education:  but  the  application  of  the  knowledge  so 
acquired,  it  seems  to  me.  should  be  through  permanent  committees 
to  be  appointed  at  such  meeting,  to  hold  their  offices  for  one  year 
and  to  be  at  all  times  subject  to  the  call  of  the  chairman  or  the 
officers  of  the  association,  and  ready  at  all  times  to  take  up  any 
work  that  may  be  suggested  by  the  members. 

As  an  illustration,  there  is  scarcely  a  doubt  but  that  the  rates 
of  insurance,  as  they  heretofore  have  been  fixed  by  the  state  board 
of  underwriters,  have  in  many  cases  been  exorbitant  and  in  some 
cases  almost  prohibitive.  This,  we  believe,  with  proper  attention 
could  be  satisfactorily  adjusted. 

The  members  of  various  legislative  committees,  whose  duty  it  is 
to  investigate  and  pass  upon  many  bills  which  are  of  direct  in- 
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tcrest  to  us,  doubtless  use  their  best  judKincnt,  but  they  aie  neither 
practical  electricians,  manufacturers  of  k^s,  nor  managers  of  street 
railway  |)lants.  In  order  to  arrive  at  an  honest  and  just  verdict 
they  must  be  educated.  As  a  rule  you  wrill  find  that  the  insdnator 
of  the  bill  if  aggressive  and  strongly  in  opposition  to  any  of  our 
interests  is  only  loo  often  a  man  who  is  goverened  by  some  per- 
sonal or  local  following.  He  may  have  had  cause  on  account  of 
unfair  treatment,  or  it  may  be  an  imaginary  wrong  that  he  strives 
to  remedy.  I  lad  you  a  legislative  committee,  whose  duty  it  was 
to  get  before  these  bodies  and  explain  to  them  the  conditions  and 
the  facts  as  they  exist  it  would  be  the  source  of  much  benefit  to  us, 
and  would  in  a  great  many  cases  prevent  unwise  legislation,  which 
is  passed  often  with  no  evil  intent,  but  purely  from  lack  of  in- 
formation. Tliere  is  probably  no  one  here  who  is  more  bitterly  op- 
posed to  what  is  known  as  "lobbying"  than  I,  but  in  the  many  years 
that  I  have  lived  in  the  capital  I  have  seen  many  cases  where 
the  legislative  body  was  as  anxious  to  secure  information  as  were 
the  interested  parlies  to  give  it.  We  therefore  think  that  a  com- 
mittee on  legislation  would  be  wise.  And  so  on  a  great  many 
committees  might  be  appointed  on  other  lines  which  would  be  of 
great  importance  to  us.  We  cannot  come  together  daily  or  weekly, 
as  the  exigencies  of  tlie  occasion  may  demand.  We  are  all  active 
business  men  and  if  we  could  be  represented  during  the  year  by 
strong  committees,  having  separate  and  individual  work  to  per- 
form, and  which  should  meet  with  us  once  every  year  and  give  us 
an  account  of  the  stewardship,  I  believe  that  great  practical  benefit 
would  result.  There  have  been  one  or  two  questioning  voices 
during  the  year,  but  only  few  have  seemed  to  fear  as  to  the  result 
of  our  amalgamation.  The  past  year,  of  course,  has  been  no  cri- 
terion as  to  what  might  be  done.  At  Laredo  we  joined  issues 
without  any  laws  or  any  definite  plan  of  action.  We  thought  that 
as  with  other  bodies  of  a  similar  nature  it  would  take  time  neces- 
sarily and  I  sincerely  believe  that  the  basis  we  have  adopted, 
together  with  the  suggestions  that  will  be  offered  at  this  meeting, 
will  soon  put  us  in  a  place  where  we  will  not  only  demand,  but 
have  a  right  to  expect  both  national  and  international  recognition. 
To  my  brother  officers  and  to  the  standing  committees,  I  wish  to 
extend  my  sincere  thanks  for  their  untiring  efforts. 
Secretary  Wells  presented  his  report,  as  follows: 

SECRETARVS  REPORT. 

Gentlemen:  The  formation  of  the  present  Association  from  the 
Texas  Gas  &  Electric  Light  and  the  Texas  Street  Railway  Asso- 
ciations in  Laredo,  Texas,  in  March  of  last  year  was  accomplished 
during  the  latter  part  of  the  joint  session  of  the  two  associations, 
and  a  new  Southwestern  Gas.  Electric  &  Street  Railway  Associa- 
tion was  launched  on  its  career  with  practically  no  rules  and  no 
precedent  for  the  guidance  of  its  officers.  The  committee  ap- 
pointed at  Laredo  to  draft  a  constitution  and  by-laws  for  the  new 
Association  met  in  this  city  in  May  of  last  year  and  the  result  of 
their  labors  is  herewith  presented  to  you  in  their  report. 

The  committee  appointed  to  arrange  for  the  1899  convention  se- 
lected Austin  as  the  place  and  April  19th  as  the  time  of  the  meet- 
ing, owing,  however,  to  the  prevalence  of  small-pox  in  Southwest 
Texas  and  Mexico  and  to  the  inadequate  and  unprecedented  con- 
dition of  the  water  power  of  the  city  of  .\ustin  from  which  current 
for  the  purposes  of  exhibition  and  entertainment  were  to  be 
drawn,  it  was  deemed  advisable  to  postpone  the  date  of  the  meet- 
inj.'  to  May  17th.  That  this  postponement  has  influenced  the  at- 
tendance unfavorably  is  probable,  but  it  was  considered  that  no 
other  course  was  open  under  the  circumstances.  On  May  21st,  the 
following  board  of  directors  was  appointed  by  the  president  to 
serve  until  their  successors  are  elected  at  this  meeting,  or  for  such 
time  as  may  seem  proper  to  the  association:  J.  F.  Strickland, 
Waxahachie:  E.  Dysterud,  Monterey,  Mexico:  W.  E.  Hamilton, 
Shreveport,  La.;  I^.  T.  Fuller.  Calvert.  Tex.:  W.  E.  Holmes,  Aus- 
tin; J.  H.  Fitzgerald,  Houston:  Thos.  D.  Miller,  Dallas;  W.  H. 
Weiss,  San  Antonio;  H.  M.  McGragor,  Houston,  and  Harry  L. 
Monroe,  Dallas.  On  the  same  day  the  following  finance  commit- 
tee was  appointed:  Messrs.  Scovill.  Lord  and  Yaeger. 

On  June  23,  1898,  Messrs.  Drake.  Monroe,  Miller  and  Wells  met 
in  Dallas  and  took  steps  looking  to  the  reduction  of  insurance 
rates  on  gas  and  electric  risks.  As  an  outcome  of  this  meeting  the 
secretary  issued  a  circular  letter  during  July  on  this  subject,  at- 
taching copy  of  a  letter  from  President  Drake,  which  read  as  fol- 
lows: 


Austin,  Tex.,  June  27,  1898. 

Mr.  E.  L.  Wells,  jr., 

Secretary,  Marshall,  Tex. 

Dear  Sir:  The  Lumbermen's  Association  of  Texas,  of  which  I 
am  an  officer,  has  made  arrangements  with  insurance  companies 
whereby  our  rates  have  been  largely  reduced  in  consideration  of 
our  giving  them  a  large  amount  of  insurance  in  bulk.  You  will 
please  take  up  the  matter  at  once  with  the  members  of  the  South- 
western Gas,  Electric  &  Street  Railway  Association  and  ascertain 
how  much  insurance  they  will  be  willing  to  place  through  the 
Association,  provided  wc  can  give  them  equally  good  insurance, 
with  as  good  or  better  adjusters,  at  a  considerably  less  price  than 
wliat  they  are  now  paying.  I  am  not  prepared  now  to  state  just 
what  this  reduction  will  be  or  through  whom  wc  shall  write  our 
policies,  but  can  assure  you  that  if  sufficient  risks  can  be  obtained 
considerable  benefit  can  be  derived. 

Our  Association  heretofore  has  been  of  much  benefit  from  an 
educational  standpoint;  but  we  believe  that  a  practicable  financial 
benefit  will  greatly  strengthen  us.  We  therefor*"  hope  that  you  will 
without  delay  communicate  with  our  mei...jers  and  obtain  from 
them  a  definite  proposition  as  to  the  amount  of  insurance  they 
would  be  willing  to  place  through  us,  assuring  you,  however,  that 
there  will  be  no  pecuniary  remuneration  to  any  officer  of  the  As- 
sociation, and  the  benefits,  whatever  they  may  be,  will  be  equally 
divided  amongst  our  members. 

Trusting  that  you  will  give  this  your  immediate  consideration 
awaiting  your  commands,  I  am, 

Yours  truly, 

(Signed)  C.  F.  Drake, 
President. 

As  a  result  of  this  circular  a  considerable  amount  of  insurance 
was  pledged,  but  not  enough  to  justify  the  Association  in  taking 
the  final  steps  necessary  to  secure  the  desired  reduction.  The  good 
accruing  to  the  Association  and  to  its  individual  members  through 
the  accomplishment  of  such  a  plan  is  obvious  and  need  not  be  en- 
larged upon.  It  is  therefore  hoped  that  steps  will  be  taken  at  this 
meeting  to  bring  the  matter  to  a  successful  issue.  During  the  past 
few  weeks  the  committee  has  deemed  it  best  to  defer  further  action 
until  pending  legislation  affecting  insurance  has  taken  definite 
shape.  On  Sept.  5.  1898.  a  meeting  of  the  directors  of  the  Asso- 
ciation was  held  at  the  Minger  Hotel,  San  Antonio.  The  pro- 
gram for  the  1899  convention  was  arranged  and  subjects  were  as- 
signed with  the  view  of  presenting  to  this  body  a  series  of  papers 
that  w-ould  be  a  credit  to  the  Association.  In  these  assignments,  I 
am  sure,  you  will  find  that  the  directory  has  been  most  fortunate. 
The  constitution  and  by-laws  as  prepared  by  the  committee  were 
passed  upon  subject  to  the  action  of  this  convention.  The  follow- 
ing committee  on  insurance  was  appointed  with  authority  to  en- 
ter into  negotiations  with  both  the  old  line  and  mutual  companies, 
looking  to  a  reduction  of  the  present  rates:  Messrs.  Weiss, 
Holmes.  Drake  and  Wells.  Messrs.  Scovill.  Weiss  and  Drake 
were  appointed  a  committee  to  meet  with  the  representatives  of  the 
Street  Railway  .Association  at  .Austin  on  Sept.  20.  1898,  to  arrange 
for  one  or  more  summer  amusement  circuits  for  the  season  of  1899. 
Oi:  Oct.  17,  1898.  President  Drake  appointed  the  following  com- 
mittee on  membership.  Messrs.  Monroe.  Johnston.  Dutton. 
Dysterud,  Brook  and  Hamilton.  The  secretary  respectfully  sug- 
gests that  a  more  general  interest  in  the  acquisition  of  new  mem- 
bers would  be  most  proper.  The  life  and  growth  of  the  Associa- 
tion depend  on  the  constant  infusion  of  new  blood  and  too  much 
attention  cannot  be  paid  to  this  feature.  He  would  also  be  glad  to 
see  some  plan  adopted  looking  to  an  organized  effort  on  the  part 
of  the  Association  as  a  whole  and  of  the  traveling  members  in 
particular  whereby  large  and  constant  additions  to  our  member- 
ship roll  can  be  made.  The  .Association  has  maintained  during  the 
year  an  electrical  department  in  the  Southwestern  Industrial  and 
Lumber  Review,  which  has  done  much  to  keep  the  members  in 
touch  with  one  another  as  well  as  generally  informed  as  to  the 
light  and  railway  news  of  this  section.  Mr.  Chas.  A.  Newning. 
editor  of  the  Review,  has  e.xerted  every  effort  to  make  his  journal 
useful  to  the  association  and  that  he  has  been  eminently  successful 
cannot  be  questioned.  It  is  hoped  that  this  unique  feature  of  asso- 
ciation work  will  receive  much  encouragement  from  members  dur- 
ing the  coming  year,  not  only  in  a  financial  sense,  but  in  the  way 
of  contributions,  and  open  discussion  between  members  that  will 
be  of  interest  and  of  benefit  to  the  Association  as  a  whole.  In  ad- 
dition to  the  matter  appearing  in  the  Review  the  Association  has 
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issued  through  its  secretary  several  circular  letters  during  the  year 
to  the  entire  territory  embraced  in  its  scope,  calling  attention  to 
the  advantages  of  associate  work  and  soliciting  applications  for 
memberships.  It  is  hoped  that  these  eflforls  will  redound  to  the 
benefit  of  the  -Association  and  that  with  others  which  will  follow 
they  will  succeed  in  building  up  an  organization  that  will  be  of 
credit  to  the  section,  and  a  source  of  much  good  to  the  profession. 
In  conclusion  the  secretary  begs  to  thank  the  ofiicers  of  this  Asso- 
ciation, and  all  members  who  have  helped  him  with  their  assist- 
ance and  advice. 


Summer  Attractions  for  Street  Railways. 


BV  T.  H.  STEWAKT,  SECRETARY   CITIZENS'   RAILWAY  CO,,  WACO, 

TEX. 


Under  ordinary  conditions  the  way  of  the  manager  of  a  street 
railway  system  does  not  lead  through  shady  avenues,  lined  with 
fragrant  flowers,  with  downy  couches  here  and  there  in  pleasant 
nooks,  on  which  he  may  at  will  recline  and  take  his  ease.  But 
rather  it  is  filled  with  stones  and  boulders,  hedged  in  by  jagged 
rows  of  thorns  and  thistles  and  yawning  chasms  ever  threatening  to 
engulf  him. 

But  there  came  a  time  when  the  public  would  not  ride  and  empty 
cars  rattled  back  and  forth  and  brought  no  fruit.  Stockholders 
grew  restless  and  fretful.  Out  of  every  s  cents  passenger  receipts, 
there  was  required  7}-<  ceftls  expenditure  for  maintenance,  damage 
suits  and  franchise  taxes.  Expense  accounts  grew  and  kept  grow- 
ing and  took  the  shape  of  spectres  and  goblins  and  haunted  the 
manager  at  night,  and  in  his  waking  hours  were  ever  present. 

But  the  street  car  man  did  not  despair.  He  was  made  of  different 
material.  He  set  his  mind  to  work  to  devise  ways  and  means 
to  coax  the  people  to  board  his  cars  and  contribute  of  their  hoarded 
wealth  to  fill  his  cofiters.  He  called  to  mind  how  in  his  younger 
days  he  had  coaxed  a  stubborn  calf  to  go  by  simply  twisting  its  tail. 
He  also  remembered  that  he  had  once  induced  a  terrapin  to  come 
out  of  his  shell  by  the  application  of  a  red  hot  coal.  But  neither  of 
these  methods  seemed  practicable  in  the  case  of  the  public.  Then  he 
remembered  how  eagerly  and  with  what  untiring  zeal  he  had  pur- 
sued the  elusive  end  of  the  rainbow  for  its  traditional  bag  of  gold. 
■'Eureka,  eureka,"  he  said, — or  words  to  that  effect — "I  will  put  a 
bag  of  gold  at  the  end  of  my  Imic  in  the  shape  of  summer  amuse- 
ments, and  the  public  will  go  after  '.*  " 

I  have  given  the  subject  of  "Summer  .Amusements  for  Street 
Railways"  some  thought  and  consideration,  and  will  very  briefly 
present  to  you  the  result. 

The  first  question  to  be  considered  will  be  the  particular  style 
of  entertainment  to  be  offered.  This  will  depend  entirely  upon 
circumstances  and  conditions  surrounding  the  street  car  system  and 
the  facilities  at  its  command.  If  it  has  the  use  of  a  good-sized  park, 
such  amusements  as  base  ball,  picnic  parties,  bicycle  races,  balloon 
ascensions,  fire  works,  trapeze  performances,  etc.,  can  be  made  good 
drawing  cards.  But  if  the  entertainment  must  be  confined  to  an 
auditorium,  it  must  take  the  form  of  theatrical  performances,  musi- 
cals, balls,  etc.  In  any  event,  it  is  of  the  first  importance  that  the 
opening  attraction  be  well  attended  and  a  success.  It  is  a  singular 
fact  that  the  people  like  to  go  wherever  the  crowd  goes,  and  if 
the  season  can  be  opened  with  a  large  crowd  in  attendance  the  bat- 
tle is  more  than  half  won.  To  this  end  great  care  should  be  exer- 
cised in  selection  a  first-class  attraction  for  the  opening  and  getting 
it  properly  advertised.  Newspaper  advertising  in  the  way  of  read- 
ing notices  is  one  of  the  best  methods  of  reaching  the  public,  and 
such  advertisements  should  be  plain  simple  statements  of  facts  in 
a  dignified  and  straightforward  manner.  Remember  that  you  are 
building  a  structure  to  last  through  a  season,  and  your  foundation 
must  be  solid,  else  your  building  will  likely  topple  over  before 
it  is  finished.  It  is  well  to  begin,  at  least,  by  telling  the  truth,  how- 
ever awkward  it  may  come.  Later  on,  if  the  strain  becomes  too 
great  we  might  depart  therefrom,  and  give  free  reign  to  lurid  im- 
agination, but  it  ought  to  be  done  by  degrees.  When  anything  hap- 
pens to  mar  your  entertainment,  or  if  the  play  has  been  tiresome. 
if  you  will  admit  its  shortcomings  in  your  newspaper  notices  and 
promise  to  do  better  the  next  time,  it  will  go  a  long  way  toward  se- 
curing the  public  confidence.  It  is  not  a  good  idea  to  try  to  foo!  the 
people. 

After  starting  with   a  good   entertainment  and   a   good   attend- 


ance, the  street  railway  man  must  be  ever  watchful  to  keep  his 
performances  strictly  respectable.  Under  no  circumstances  should 
he  permit  anything  either  in  word  or  act  bordering  on  the  vulgar, 
for  his  success  will  depend  entirely  on  the  attendance  of  ladies  and 
children,  especially  the  ladies.  Get  the  feminine  approval  of  your 
entertainment,  then  you  may  rest  satisfied. 

The  street  railway  man  who  undertakes  to  furnish  an  entertain- 
ment daily  for  an  entire  season,  of  such  character  as  to  please  his 
audiences  so  that  they  will  come  again  and  again  to  see  them,  and 
outside  of  this  give  proper  attention  to  his  other  duties,  has  taken 
upon  his  shoulders  a  task  that  is  herculean,  and  he  needs  the 
brains  of  a  Solomon  to  be  forever  planning,  the  eyes  of  Argus,  that 
he  may  never  sleep,  and  the  legs  of  a  centipede,  that  he  may  never 
tire.  His  cars  should  be  large  and  commodious,  that  into  them 
may  be  poured  complaints  innumerable  and  criticisms  galore.  In 
patience  he  must  surpass  the  Job;  his  temper  must  never  become 
ruffled;  his  smile  under  all  circumstances  must  be  childlike  and 
bland.  But  above  all  and  over  all,  his  tongue  should  be  well 
oiled. 

And  right  here  is  a  good  place  for  me  to  air  a  pet  scheme  which 
has  been  nursed  for  some  time  by  street  railway  managers  in  Texas, 
and  which  I  hope  to  see  in  operation  at  least  by  the  beginning  of 
ne.xt  season.  It  is  to  establish  a  circuit  embracing  a  number  of 
cities.  We  will  say  a  half  dozen  cities  combine  together,  those  of 
us  who  depend  upon  theatrical  companies  for  summer  attractions, 
and  before  the  opening  of  the  season  select  and  employ  for  the 
entire  season  a  high-class  entertainment  company  for  each  city  in 
the  circuit,  these  companies  to  play  alternately  for  a  week  or  longer 
in  each  city  of  the  circuit,  the  object  being  to  furnish  as  often  as 
r.ecessary  in  each  place  new  faces  and  new  attractions,  and  at  the 
same  time  relieve  the  management  of  a  great  deal  of  worry  and  an- 
noyance. I  only  touch  upon  this  subject  in  a  general  way,  as  it 
will  not  admit  of  discussion  in  so  short  a  paper.  The  luxuries  of 
today  are  the  necessities  of  tomorrow.  The  summer  attraction 
started  as  a  luxury  to  the  people;  it  has  developed  into  a  necessity 
with  them,  and  our  patrons  meet  us  early  in  the  spring  with  clamors 
for  our  opening  bill  at  the  end  of  the  line.  We  must  be  prepared 
to  meet  their  tastes  and  wishes,  and  a  summer  theatrical  circuit  is 
now  almost  a  necessity  to  fill  this  need.  I  hope  this  important 
question  will  be  thoroughly  discussed  at  this  meeting. 

There  is  a  question  about  the  entrance  fee,  as  to  whether  a  fee 
should  be  charged.  There  are  two  classes  of  people.  One  class  are 
always  looking  for  bargains.  The  things  they  get  free,  or  at  a 
great  bargain  are  the  things  they  prize  most  highly.  The  other  class 
do  not  consider  a  thing  of  value  unless  they  pay  a  high  price  for  it. 
Inasmuch  as  you  cannot  charge  a  high  entrance  fee  to  your  enter- 
tainments, I  think  it  best  to  make  the  entrance  entirely  free,  and 
charge  a  small  sum  for  desirable  seats.  In  this  way  you  can  catch 
both  classes  of  people.  The  bargain  hunter  will  have  secured  his 
bargain,  for  he  can  see  the  entertainment  free,  while  the  moneyed 
man  will  have  been  satisfied,  at  least  in  a  measure,  for  he  can  pay  his 
money  and  get  the  best  there  is  to  be  had. 

Then  there  is  some  revenue  to  be  derived  from  letting  of  special 
privileges  such  as  lemonade  stands,  candy  stands,  etc.,  and  it  is 
desirable  on  this  account  to  have  a  large  attendance — another 
reason  for  making  the  entrance  free.  While  on  this  subject,  the 
street  car  company  should  see  to  it  that  the  venders  of  these  re- 
freshments shculd  be  gentlemanly  in  their  behavior  and  always  at- 
tired in  neat  and  clean  uniforms  befitting  their  business. 

The  price  to  be  paid  by  the  street  car  company  for  any  special 
entertainment  will  be  governed,  of  course,  by  the  benefits  derived 
from  the  entertainments,  and  is  a  matter  for  the  judgment  of  the 
person  in  charge. 

The  character  of  the  entertainment  should  be  changed  as  often  as 
possible  to  keep  up  interest,  and  great  care  must  be  taken  not  to 
keep  the  audiences  too  long  or  they  will  become  tired  and  bored. 
It  is  much  better  to  send  them  away  a  little  hungry  than  to  send 
them  away  gorged. 

In  case  you  should  make  the  entrance  entirely  free  there  will  be 
a  question  about  what  to  do  with  those  who  visit  your  place  in 
other  conveyances  than  your  cars.  In  my  opinion  such  visitors 
should  be  charged  the  same  amount  paid  by  those  who  use  your 
cars.     My  experience  is  they  will  not  object  to  this. 

Speaking  for  the  company  with  which  I  am  connected  as  to  its 
experiences  with  summer  entertainments,  I  can  say  unreservedly 
that  they  have  been  a  source  of  profit  and  success. 
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Means  of  Encouraging  Diversified  Use  of  Electric 
Current. 


HY  C.  h.   WAKICKIKU),   r)AI,LAS. 


Si'vfr;il  ihings  arc  necessary  in  order  lo  ciiccniiage  a  diversified 
use  of  electric  current.  In  the  first  place,  you  must  be  able  to  fur- 
nish power  at  a  figure  less  than  the  cost  of  equipping  and  operating 
a  small  steam  plant.  'J'liis  is  not  so  difficult  a  part  of  the  problem  as 
it  might  appear,  as  you  must  always  take  into  consideration  the  em- 
ployment of  considerable  labor  in  operating  a  small  plant,  and  the 
further  fact  that  an  ordinary  high  speed  engine  takes  much  more 
steam  per  horse  power  than  the  cross-compound  condensing  en- 
gine, such  as  are  now  being  installed  in  our  newer  plants. 

In  Texas  few  manufactures  can  be  carried  on  successfully  except 
those  in  which  labor  is  the  principal  item  of  the  cost  ot  production; 
freight  rates  are  so  high  both  on  the  finished  product  and  the  raw 
material,  that  success  cannot  be  reached  unless  the  freight  is  but  a 
small  part  of  the  total  cost.  There  are  a  great  many  things  that  can 
be  manufactured  in  this  country  from  cotton  and  the  by-products 
of  cotton  mills,  but  the  necessary  expert  labor  does  not  live  in 
Texas,  it  must  be  imported  or  induced  to  locate  here.  It  strikes 
me,  therefore,  that  the  first  step  necessary  towards  the  encourage- 
ment of  a  diversified  use  of  the  electric  current,  is  to  thoroughly 
advertise  the  resources  of  your  town  with  regard  to  raw  material 
and  power,  and  I  know  of  no  better  way  than  through  a  com- 
mercial body  or  club,  and  if  there  is  no  such  organization  in  your 
town,  one  should  be  organized,  and  by  you  if  necessary. 

The  perfection  of  the  alternating  current  inotor  has  eliminated 
many  disagreeable  features  in  the  use  of  the  electric  current,  in 
that  these  small  machines  are  not  likely  to  get  out  of  repair  and 
need  no  expert  to  put  them  in  shape,  should  they  by  chance  get 
out  of  order.  The  time  when  electricity  will  be  generally  used  for 
cooking  and  heating  purposes  is  probably  very  far  distant;  the 
difference  in  the  cost  of  gas  or  fuel  for  this  purpose  and  electricity 
to  get  the  same  results  cannot  be  bridged  except  by  convincing 
the  users  of  the  current  of  the  extreme  nicety  and  cleanliness  of  this 
mode  of  cooking,  and  until  our  people  are  so  far  advanced  finan- 
cially that  they  can  afford  luxuries  of  this  sort,  very  little  can  be 
hoped  for  in  this  line. 

I  suggest,  therefore,  that  the  first  thing  to  do  is  to  get  our  people 
or  outsiders  to  install  factories  in  the  lofts  and  other  unused  por- 
tions of  buildings  in  our  cities  for  the  purpose  of  making  brooms, 
blank  books,  baskets,  belts,  paper  boxes,  etc. — or  any  small  articles 
for  which  much  power  is  not  required.  A  cheap  motor  adapted  for 
ready  attachment  to  ordinary  sewing  machines  would  greatly  in- 
crease the  use  of  electricity. 

One  difficulty  is  that  the  work  in  a  kilowatt-hour  is  so  little 
known  that  people  are  not  willing  to  be  charged  for  just  what  they 
use.  The  fiat  rate  is  the  most  popular  and  the  most  iniquitous  thing 
in  the  business.  It  is  simply  one  of  the  plans  by  which  the  good 
citizen  is  made  to  pay  the  dead  beat's  bill.  Time  and  experience 
will  probably  cure  this  evil  and  greatly  alleviate  the  distress  that 
the  station  man  suffers  by  reason  of  it.  Any  one  with  a  small  man- 
ufacturing business  in  Texas  can  afford  to  pay  from  2  cents  to  3^ 
cents  per  kilowatt-hour  for  current,  and  whether  or  not,  you  can 
furnish  the  current  at  this  price  depends  upon  your  equipment  and 
somewhat  upon  your  geographical  position,  as  the  latter  influences 
the  price  of  coal,  although  the  cost  of  fuel  is  now  being  ruled  more 
by  the  labor  trust  than  any  other  thing  that  I  know  of. 

There  is  a  field  already  before  you  that  has  only  been  partly 
worked  and  is  capable  of  much  larger  results  than  are  now  being 
obtained.  I  refer  to  fan  motors  for  residences.  In  many  smaller 
towns  a  day  circuit  is  not  operated  and  inasmuch  as  such  a  circuit 
will  only  cost  you  coal  and  a  small  outlay  for  day  attendance,  I 
would  advise  all  station  managers  in  towns  of  5,000  or  over  to  try 
the  experiment,  and  at  the  same  time  not  to  try  to  get  too  much 
from  the  consumer  for  this  kind  of  service. 


A  Model  Plant  Under  Model  Management :  What 
Both  Should  be  Like. 


BY  J.  F.  STRICKLAND,  WAXAHACHIE. 


This  plant  is  located  in  a  live  and  progressive  city  of  eight  to 
ten  thousand  inhabitants.     The  generating  station  is  centrally  lo- 


cated and  so  per  cent  of  its  business  is  within  one-fourth  mile  of 
ilie  station,  75  per  cent  within  one  mile,  and  at  no  point  has  this 
pl^nt  a  customer  more  than  one  and  one-half  miles  out.  Hence, 
according  to  my  views,  the  management  wisely  adopted  the  220- 
volt  direct  current  system.  .Some  of  my  friends  no  doubt  will  take 
issue  with  me  on  this  point,  but  as  we  are  dealing  with  a  plant 
where  the  conditions  are  as  stated  above,  I  will  say  that  all  llicy 
would  need  to  reconcile  them  with  this  system  would  be  practical 
experience  in  its  operation. 

STATION    Er>UIP.VKNT. 

Buildings;  The  building  is  one  story  brick  or  stone  with  fire- 
proof walls  between  boiler  and  engine  rooms  with  two  heavy  metal 
covered  doors  within  this  wall,  one  each  towards  either  end  of  the 
engine  room.  This  building  is  divided  up  as  follows:  Engine  and 
dynamo  room  30  x  42  ft.  Boiler  and  pump  room  40  x  42  ft.  Office, 
including  hallway  to  storeroom,  20  x  20  ft.  Storeroom  20  x  20  ft., 
tnd  directly  in  the  rear  of  the  storeroom  and  across  an  open  hall- 
way or  alley,  we  find  a  repair  shop  20  x  22  ft  •••ell  equipped  for  all 
repairing  necessary  around  this  plant.  This  building  also  has  con- 
crete floors  throughout,  except  in  the  office  and  storeroom,  and  is 
supplied  with  all  necessary  openings  for  ventilation,  ingress  and 
egress,  and  the  reception  of  machinery.  It  will  be  noticed  that 
there  is  a  minimum  risk  of  fire  about  this  building,  hence  a  low 
rate  for  insurance. 

Fuel:  There  is  space  inside  of  the  boiler  room  on  side  next  to 
the  railroad  track  to  store  about  fifty  tons  of  coal. 

Boilers:  There  are  two  in  number,  of  the  return  tubular  type 
made  of  the  best  material,  with  double  strap,  butt  joints,  treble 
riveted  and  well  stayed  for  safety  at  a  working  pressure  of  125  lb. 
They  are  set  in  masonry  in  the  best  workmanlike  manner.  They 
are  60  or  66  in.  in  diameter  and  are  of  the  proper  length  and  num- 
be;  of  flues  to  make  them  100  h.  p.,  nominal.  These  boilers  are 
connected  to  one  common  flue  running  above  uptakes  to  a  steel 
stack  resting  upon  its  own  foundation  and  of  proper  area  and 
heighth  to  carry  away  the  gases  for  a  battery  of  three  boilers  of 
100  h.  p.  each.  They  are  so  spaced  in  the  building  as  to  allow  for 
the  setting  of  the  third,  and  they  arc  equipped  with  one  steam  and 
one  electrically  driven  pump,  each  being  of  a  capacity  to  supply  a 
battery  of  three  boilers.  There  is  connected  between  the  engine 
exhaust  and  the  water  supply  system,  a  heater  for  the  utilization 
of  the  exhaust  steam  in  heating  and  extracting  as  near  as  practica- 
ble all  impurities  of  the  feed  water.  These  boilers  are  also  equipped 
with  first-class  mechanical  surface  skimmers  and  all  steam  con- 
nections are  made  in  a  practical  workmanlike  manner,  and  as  flex- 
ible as  conditions  will  allow;  each  has  an  independent  safety  valve. 
Each  connection  from  boiler  to  steam  main  has  places  therein  and 
near  to  the  boiler  a  gate  valve  which  enables  the  engineer  lo  cut 
in  or  out  either  boiler  as  the  load  varies. 

Engines  and  generators:  There  are  two  four  valvcd,  high  grade, 
medium  speed  engines  of  100  h.  p.  each,  with  gridiron  admission 
valves  and  exhaust  valves  of  the  well  known  cylindrical,  oscilating 
type.  To  each  of  these  engines  is  direct  coupled  one  65-kw. 
220-volt  direct  current  generator  capable  of  carrying  25  per  cent 
overload  from  three  to  four  hours.  One  of  these  units  carries  the 
load  except  on  special  occasions.  At  the  peak  of  the  load  the 
other  one  is  started  up  and  both  units  are  run  in  multiple  over  the 
peak.  While  the  rated  capacity  of  these  two  units  is  only  2.500 
lights,  they  easily  take  care  of  5,000  lights  wired  in,  which  are  al- 
most exclusively  on  meter  basis.  As  stated,  this  plant  is  located 
in  a  live  and  progressive  city,  hence  I  will  endeavor  to  show  what 
provisions  have  been  made  to  take  care  of  the  increased  business. 
The  demand  is  so  great  now  that  something  must  be  done,  and  the 
matured  plan  is  (presuming  that  the  territory  has  increased  with 
the  business  of  this  plant)  to  install  the  three  wire  system,  work 
the  two  units  now  in  the  station  in  multiple  series,  which  means 
220  and  440  volts.  At  this  time  there  is  to  be  installed  a  unit  of 
about  300  h.  p.  of  the  corliss  compound  type  with  a  200-kw.  gen- 
erator direct  connected.  This  generator  will  deliver  current  at  220 
and  440  volts.  This  type  of  generator  is  being  discussed  pro  and 
con  at  present  by  able  engineers,  but  my  belief  is  that  it  will  be 
practicable  by  the  time  the  business  of  this  plant  demands  it.  If 
not,  however,  the  next  thing  to  it  will  be  adopted. 

Motors:  From  the  date  of  the  above  mentioned  addition  all 
motors,  say  from  3  h.  p.  up.  are  to  be  440  volts,  and  those  already 
on  the  service  should  be  changed  as  soon  as  convenient.  This 
would  simply  balance  the  load. 
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Switchboards  and  interior  wiring  of  station:  Beginning  at  each 
generator  there  is  a  double  line  of  conduit  or  3-in.  vitrified  clay 
pipe  leading  to  the  switchboard;  it  is  laid  in  cement  and  lined  with 
paper  saturated  with  good  insulating  paint.  For  these  leads  a  good 
rubber  covered  cable  is  in  use,  and  on  each  generator  panel  there  is 
a  main  switch,  ammeter,  voltmeter,  rheostat  and  a  recording  watt- 
meter, with  capacity  equal  to  its  respective  generator,  besides  the 
necessary  equalizers,  terminals  and  switches;  connected  across  the 
buss  bars  there  is  a  recording  voltmeter.  The  instruments  on  the 
second  board  are  one  switch,  an  automatic  current  breaker,  am- 
meter, and  magnetic  blow-out  lightning  arrestor  on  each  circuit. 
Other  instruments  on  this  board  are  ground  detectors,  clock  and 
some  minor  station  instruments.  The  board  is  located  in  the  cen- 
ter and  near  the  front  of  the  engine  room.  All  circuits  go  out 
through  a  tower  directly  over  the  board  and  from  there  to  the 
pole  lines. 

Meters:  As  stated,  the  business  of  this  plant  is  largely  done 
through  meters.  A  feature  that  is  growing  in  favor  because  an  ac- 
curate meter  is  just  to  both  the  producer  and  the  consumer.  The 
management  is  also  introducing  the  two  rate  meter  as  rapidly  as 
possible,  which  will  certainly  be  a  winner. 

MANAGEMENT. 

The  owners  of  this  plant  have  in  their  wisdom  employed  a  con- 
servative, yet  progressive  man,  and  dividends  or  no  dividends,  for 
the  time  have  been  left  entirely  with  him.  He  immediately  employed 
an  up-to-date  electrician  who  is  good  in  practice  as  well  as  in  the- 
ory, as  both  are  essential  to  success  in  our  line.  Certain  authority 
was  given  the  electrician  and  from  this  time  he  acted  as  both  the 
superintendent  and  electrician.  A  first  class  mechanical  engineer 
for  a  city  of  the  size  of  this  is  in  charge  of  the  station,  and  given 
the  day  run.  He  is  furnished  such  help  as  is  necessary  to  enable 
him  to  keep  everything  in  first  class  mechanical  shape.  All  the 
other  employes  are  a  sober,  reliable  type  of  men  and  are  educated 
to  let  the  patrons  of  the  plant  do  all  the  kicking  (if  any  is  to  be 
done),  and  they  to  report  the  same  to  their  superiors.  The  man- 
ager of  this  plant  will  not  tolerate  in  any  of  his  employes  any 
discourtesy  to  his  customers.  The  manager  of  this  company  looks 
after  the  supply  business,  wires,  building,  etc.,  which  according  to 
my  views  is  proper  as  he  is  to  be  held  responsible  for  the  good  or 
the  bad  lighting  and  all  other  complaints  known  to  the  business. 
It  is  necessary  for  the  manager  to  know  as  nearly  as  possible  all 
about  the  class  and  condition  of  the  wiring  through  which  he  is  to 
supply  current.  The  manager  is  also  of  the  type  that  believes  first 
in  good  service,  but  especially  in  maintaining  rates  on  a  legitimate 
basis,  which  is  easily  done  where  the  service  is  kept  up.  He  is  a 
progressive  fellow,  always  looking  out  for  business  and  encourag- 
ing every  probable  consumer  of  current;  the  day  load  is  especially 
looked  after,  and  reduced  rates  are  made  for  this  service.  He 
stays  as  clear  of  politics  as  possible  yet  he  maintains  a  fair  con- 
tract with  the  city.  He  furnishes  nothing  free,  neither  does  he  rent 
anything  to  his  customers,  except  in  special  cases.  It  is  the  opin- 
ion of  the  manager  of  this  plant,  as  well  as  the  writer,  that  it  is  a 
mistaken  idea  to  rent  fans,  motors  or  meters  as  a  rule;  but  the 
central  station  should  supply  them  to  its  customers  at  just  profit 
enough  to  make  that  branch  of  the  business  self  sustainmg. 

Rates;  The  greater  part  of  the  business  of  this  plant  is  done 
through  meters  and  the  established  price  is  20  cents  per  kilowatt, 
but  at  this  point  the  two-rate  meter  does  good  work  on  long  hour 
service,  or  day  business.  Meter  bills  are  payable  at  the  end  of  each 
month  and  all  flat  rate  customers  are  required  to  pay  their  bills  30 
days  in  advance.  The  point  here  is  that  a  customer  who  invests  his 
money  in  meters,  fixtures,  etc.,  is  a  safer  risk  than  those  who  run 
on  the  flat  rate  business  with  less  money  invested  in  fixtures. 

Quarterly  dividends  are  the  result  of  the  operation  and  manage- 
ment of  this  plant. 


INTERURBANS    HELP  SMALL  TOWNS. 


A  number  of  papers  of  interest  only  to  gas  men  were  read  at  the 
third  day's  session.  The  following  officers  were  elected:  President, 
Thomas  D.  Miller,  of  Dallas,  Tex.;  first  vice-president,  J.  F. 
Strickland,  Waxahachie,  Tex.;  second  vice-president,  C.  A. 
Yeager,  Laredo,  Tex.;  third  vice-president,  W.  E.  Hamilton, 
Shreveport,  La. ;  directors,  Carl  F.  Drake  and  F.  E.  Scovill,  of 
Austin;  E.  Dysterud,  Monterey,  Mex. ;  Fred  Fries,  San  Antonio; 
E.  L.  Wells,  Marshall;  J.  C.  Cullinane,  Denison;  secretary,  T.  H. 
Stuart,  Waco;  treasurer.  Fred  Fries,  San  Antonio. 

It  was  voted  to  hold  the  next  convention  at  Waco,  Tex. 


One  of  the  hardest  things  to  combat  in  securing  franchises  for  an 
interurban  road  through  small  towns,  is  the  fear  on  the  part  of  the 
local  merchants  that  the  building  of  their  road  will  take  their  busi- 
ness away  and  send  it  to  the  larger  places.  Of  course  experienced 
railway  men  know  the  history  of  events  to  absolutely  disprove  the 
assertion.  An  interurban  road  helps  all  along  the  line.  The  fol- 
lowing is  good  campaign  literature  and  is  a  copy  of  a  letter  written 
by  the  editor  of  the  Pontiac  (Mich.)  Gazette,  to  an  old  friend  of  his 
in  Indiana,  in  a  town  "threatened"  with  the  advent  of  a  trolley  line, 
which  was  expected  to  close  up  every  store  in  the  place.  The 
Pontiac  road  is  about  27  miles  long,  has  been  in  operation  several 
years,  and  connects  that  town  with  Detroit,  to  which  everybody 
was  expected  to  go  for  their  trading.  What  did  result  is  told  as 
follows: 

"Our  people  are  now  delighted  with  the  road  and  so  are  the  vil- 
lages of  Birmingham  and  Royal  Oaks,  between  here  and  Detroit. 
It  was  naturally  thought  the  big  city  of  Detroit,  only  27  miles  away, 
would  be  largely  benefited  by  the  road  to  the  detriment  of  the  trade 
of  smaller  places,  but  this  preliminary  scare  has  entirely  disappeared. 
Before  the  road  was  built  our  merchants  were  apprehensive  that 
trade  would  go  to  Detroit  more  largely,  but  they  are  all  pleased 
now  as  business  has  improved  greatly  and  the  road  has  been  a 
blessing.  The  little  towns  along  the  route  which  were  supposed  to 
be  doomed  by  the  road,  are  now  more  prosperous  than  ever,  so 
that  all  the  arguments  we  at  first  advanced  against  the  electric  road 
were  largely  visionary,  the  phantoms  of  fright.  Not  only  are  the 
towns  benefited,  but  every  farm  along  the  line  has  largely  increased 
in  value,  and  there  are  no  happier  people  than  the  farmers  over 
electric  roads.  We  are  building  another  line  to  Detroit  by  another 
route,  so  you  see  our  people  are  not  alarmed  over  having  close  con- 
nection with  a  city  of  250,000  people.  The  talk  that  trade  would  all 
go  to  Detroit  has  proved  to  be  moonshine." 


COPPER  IN   if 


Commercial  Agent  Atwell,  of  Roubaix,  tran.smits  to  the  State 
Department  a  table  of  the  copper  production  of  the  world  for  the 
last  four  years,  which  is  from  thf  Revue  da  la  Semaine: 


Country. 


Algeria 

Argentine  Republic... 

Australia 

Austria 

Bolivia 

Canada 

Chile 

Cape  of  Good  Hope 

England 

Germany 

Hungary 

Italy 

Japan 

Mexico 

Newfoundland 

Norway  

Pent 


Sweden 

Spain  and  Portugal...... 

tJnited  States.. 


Average  price  January  i  of  eacb  year $350 


1,100 

3,050 

24,850 
7,060 
SSO 
30,085 
430 
3.435 
as.  175 
»o,435 

3|100 

3.6IS 

3.040 

6,000 

480 


■897. 


200 
17,000 
1,310 
3,30O 
5.90s 
21,000 


11-,  370 
1,800 

3. 450 

l.OOO' 

6.035 

545 

54,060 

315,460 


11,000 
1,075 


23,500 
7.450 


3r400 

31,000 


i.Soo 

3,SOO 


53,325 
203.803 


$338-97      $339.35 


2,250 

4,000 
32,075 

7,080- 

s8o 
16,555 

3,500 

18.430 

11,630 

1,800 

3,68s 

450 

5,280 

S15 

S4,QSO 

173,397 


334, S6» 


Consul  Stearn,  writing  from  Bamberg,  gives  the  estimated  copper 
consumption  of  various  countries  in  1898  as  follows:  Germany. 
101.518  tons,  an  increase  of  81  per  cent  since  1892;  England,  106,000 
tons,  a  decrease  of  4,500  compared  with  1897;  France,  55,000  tons. 
4.000  less  than  in  1897;  East  Asia,  20,000  tons;  Russia,  6,600  tons. 


Street  car  mail  service  is  fast  growing  in  popularity  in  Hartford, 
Conn.  The  cars  were  put  on  April  ist  and  on  that  day  collected 
399  letters.  The  increase  was  rapid,  doubling  in  a  few  days.  The 
service  is  being  used  for  special  delivery  letters  much  to  the  satis- 
faction of  the  business  men. 
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DETROIT,  LAKE  SHORE  &  MT.  CLEMENS. 


Tile  Dclriiil,  I.al<e  .Slioie  &  Mt.  CIciiR-iis  Ky.  has  now  In-cii  in 
operation  for  aljoiit  cIkIiI  months  and  has  dcnionslrati'il  the  ailvan- 
tage  of  using  cars  which  arc  not  only  handsome  in  ajjpearance  but 
in  which  the  perfect  comfort  and  convenience  of  passengers 
is  made  a  first  considerati<jii.  Uy  the  adoption  of  sleeping, 
parlor  and  buffet  cars,  which  for  the  most  pari  are  simply 
luxurious  palaces  on  wheels  the  steam  railroads  of  the  coun- 
try have  robbed  traveling  of  neaily  all  its  inconveniences  and 
made  it  a  pleasure  instead  of  a  trial.  The  Detroit,  Lake  Shore  & 
Mt.  Clemens  Ry.  seems  to  be  the  pioneer  in  regularly  running  pal- 
ace cars  on  electric  roads. 

This  road,  which  has  proved  very  pnpul.ir,  now  runs  from  Detroit 
to  Mt.  Clemens.  The  route  lies  along  the  beautiful  Detroit  River 
and  along  the  shores  of  Lake  St.  Clair.  It  is  26  miles  long,  every 
foot  of  the  way  being  through  an  attractive  country,  starting  from 
one  of  the  loveliest  cities  in  the  world  .inil  ending  where  are  located 
some  of  the  most  famous  mineral  springs  yet  discovered. 

The  president  of  the  road  is  Mr.  M.  B.  Mills,  a  very  wealthy  De- 
troit capitalist.  He  is  commonly  called  the  "Commodore,"  being 
the  owner  of  the  "Cynthia,"  one  of  the  finest  appointed  yachts  in 
this  country.  Thos.  N.  Fordyce  is  the  secretary;  F.  T.  Ranncy, 
treasurer,  and  W.  J.  Hart,  general  manager.  Mr.  Hart  was  inter- 
ested in  the  Interurban  road  of  Saginaw,  Mich.,  but  sold  out  there 
to  become  manager  of  this  line.  He  had  general  charge  of  its  entire 
construction  and  equipment. 

The  track  is  of  70-lb.  T-rail  laid  on  oak  lies  6x8  in.  x  8  ft.;  the 


be  made  with  telephone  wires  at  the  turnouts  by  using  junction 
boxes.  If  necessary,  messages  can  be  sent  between  turnouts  by 
means  of  a  Hcxiblc  connection  and  jointed  poles  furnished  with 
hooks  which  are  thrown  over  the  telephone  wire.  While  this  tele- 
phone service  is  especially  provided  for  the  use  of  the  con- 
ductors and  the  train  dispatchers  the  public  can  have  the  benefit 
of  it  in  case  of  emergency. 

The  Detroit,  Lake  Shore  &  Ml.  Clemens  Ry.  is  an  admirable 
road  and  its  success  from  the  start  will  doubtless  give  the  palace 
street  car  a  strong  impetus. 


COMMERCIAL  ASPECT  OF  TRAMWAYS  IN 
GREAT  BRITAIN. 


The  commercial  aspect  of  electric  traction  in  Great  Britian  was 
discussed  in  the  Engineering  Magazin'  'nr  April  by  Mr.  Emilc 
Garcke,  who  after  an  extensive  experience  with  electrical  enter- 
prises in  England  is  now  managing  director  of  the  British  Electric 
Traction  Co.  The  difficulties  of  promoting  an  electric  tramway  in 
Great  Britian  areclassificd  andlheir  causes  analyzedby  Mr.Garcke. 
He  states  thatthe  great  developement  of  various  industries  bymcans 
of  private  enterprise  in  the  early  part  of  the  century  resulted  in  a 
reaction  which  for  the  last  twenty  or  thirty  years  has  greatly  dis- 
couraged private  undertakings  in  the  nature  of  monopolies.  One  of 
the  tentative  and  mischievous  measures  which  has  proved  prejudicial 
to  the  public  and  to  investors  was  the  Tramways  Act  of  1870. 
Unfortunately  capitalists  did  not  at  first  fully  appreciate  what  they 
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ballast  is  gravel.  The  cars  were  built  by  the  Barney  &  Smith  Co.  and 
are  particularly  fine  ones.  They  are  51  ft.  long  and  are  without  any 
doubt  the  most  comfortable,  complete  and  handsome  ever  regularly 
used  on  an  electric  line.  Each  car  contains  a  baggage  and  smoking 
room,  the  latter  fitted  with  folding  seats.  There  is  a  lu.\urious  state- 
room with  four  scats  in  which  it  costs  10  cents  per  passenger  addi- 
tional to  ride.  This  stateroom  is  much  used  by  parties  desiring  to 
play  cards  on  the  trip.  There  is  also  a  complete  toilet  apartmem 
and  a  water  cooler. 

The  regular  passenger  compartment  has  a  seating  capacity  of  50. 
The  cars  are  each  lighted  with  25  i6-c.  p.  lamps  and  have  Wagen- 
hals  electric  headlights.  The  cars  all  through  are  very  hand- 
somely fitted  up. 

The  power  house  is  located  at  Lakeside.  It  is  built  of  brick  and 
is  100  X  40  ft.;  the  roof  is  metal.  The  equipment  comprises  two 
Russell  compound  four-valve  engines  guaranteed  to  develop  450 
h.  p.  with  125  lb.  steam  pressure.  Each  engine  is  direct  connected 
to  a  300-kw.  Siemens  &  Halske  generator.  There  is  also  a  200-h.  p. 
Russell  four-valve  engine  direct  connected  with  a  loo-kw.  Siemens 
&  Halske  booster.  The  switchboard  is  of  the  ordinary  type. 
There  are  tw'O  Stirling  water  tube  boilers,  each  provided  with  the 
Jones'  machanical  stoker.  There  is  also  a  Laidlaw-Dunn-Gor- 
don  single  jet  condenser  for  each  engine,  a  Wainwright  closed  feed 
water  heater  and  all  the  other  usual  appliances. 

The  cars  on  this  line  are  fitted  with  two  trolleys,  one  imme- 
diately behind  the  other,  and  both  are  used  when  the  car  is  heavily 
loaded.  The  diameter  of  the  trolley  wheel  is  6  in.  and  it  has  a 
groove  2  in.  in  width  and  flange  i^  in.  in  height.  The  Wilson- 
Thompson  trolley  pole  catchers  have  been  adopted. 

All  the  cars  are  provided  with  telephones  and  connections  can 


were  doing  and  the  tramways  after  a  pitiful  existence  of  21  years 
are  being  purchased  by  local  authorities  at  the  price  of  old  rails  and 
machinery. 

When  in  1882  an  electric  lighting  act  was  passed,  capitalists  had 
learned  their  lesson  and  none  of  62  provisional  orders  granted  to 
companies  in  1883  was  carried  out;  very  little  was  done  until  1888 
when  the  act  of  1882  was  amended  making  the  period  of  purchase 
42  instead  of  21  years. 

The  limited  tenure  permitted  by  the  Tramway  Act  of  1870  is 
not  the  only  cause  of  the  failure  of  many  tramway  companies  in 
Great  Britian.  The  capital  expenditure  per  mile  of  track  is  much 
greater  than  in  .\merica  and  this  Mr.  Gracke  states  is  due  largely 
to  the  difficulties  placed  in  the  way  of  the  company  by  municipali- 
ties. 

"The  whole  tendency  of  late  has  been  to  regard  commercial  pro- 
motors  of  public  works  not  as  benefactors,  or  as  people  rendering  a 
public  service  and  therfore  entitled  to  a  fair  reward  for  their  labors 
and  risks,  but  rather  as  people  who  have  no  interests  in  common 
with  the  public  they  serve.  In  theory  and  in  law,  the  right  of  a 
tramway  company  to  use  the  street  is  granted  on  the  sole  ground 
that  it  is  for  the  interest  of  the  public  that  they  be  allowed  to  do  so. 
The  grant  of  the  powers  is  an  accommodation  to  the  public  and  not 
a  privilege  or  gift  to  the  company,  and.  therefore,  the  company 
should  be  fairly  remunerated  for  rendering  a  public  service;  and  the 
better  the  company  does  the  service,  the  better  it  should  be  reward- 
ed; but  local  authorities  now  generally  take  the  view  that  the  pro- 
motor  of  public  works  is  an  usurper  who  should  be  mulcted  and 
discouraged  rather  than  assisted. 

"This  view  is  not  held  by  responsible  legislators  nor  by  represen- 
tative institutions,  but  is  forced  upon  them  by  the  organizations 
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and  influence  which  municipal  corporations  are  able  to  bring  to 
bear." 

Typical  cases  showing  the  difficulties  that  private  companies  have 
to  meet  are  as  follows: 

"(a)  A  tramway  comi)any  sanctioned  by  -A-ct  of  Parliament  ob- 
tained statutory  power  to  adopt  electric  traction.  For  the  p'upose 
of  carrying  this  out,  the  angles  of  the  loops  or  passing  places  en 
single  lines  had  to  be  slightly  eased  so  as  to  enable  the  electric  car, 
which  cannot — like  the  horse  car — be  pulled  to  one  side  to  pass 
over  them.  The  corporation  objected  to  these  alterations  being  made, 
unless  the  company  agreed  to  widen  the  streets  in  other  pjrts  of 
the  town.  The  result  was  that  the  introduction  of  electric  traction 
was  delayed  until  this  legal  point  was  settled,  and  the  couipary  has 
nothing  to  show  for  the  unnecessary  law  costs  it  had  to  incur. 

"(b)  Upon  the  invitation  of  a  corporation,  a  tramway  was  pro- 
moted. The  corporation  insisted  upon  the  scheme  being  enlarged 
by  lines  being  added  which  were  not  needed,  except,  perhaps,  to  in- 
crease the  value  of  some  building  plots,  and  which  lines,  in  the 
opinion  of  the  company,  would  not  pay  to  work  for  very  many  years. 
Many  other  serious  conditions  were  imposed,  and  as  the  company 
declined  to  accede  to  these  conditions  the  corporation  opposed  the 
confirmation  of  the  order  at  every  stage  of  its  process;  as  there 
was  no  longer  any  prospect  of  the  undertaking  becoming  remunera- 
tive, the  order  was  withdrawn,  and  there  is  no  electric  traction  in 
that  town. 

"(c)  In  the  case  of  a  tramway  worked  by  steam  without  any 
profit,  application  was  made  for  necessary  powers  to  work  the  line 
by  electricity.  The  corporation  approved  of  the  proposal,  but  made 
it  a  condition  of  their  assent  that  the  electrical  energy  should  be 
purchased  from  an  electric-light  station  which  the  corporation  pro- 
posed to  establish.  The  electric-light  station  by  itself  would  prob- 
ably not  pay,  as  the  town  is  a  very  small  one;  but  the  corporation 
hoped  that,  by  obtaining  the  tramway  as  a  customer,  they  would  be 
able  to  make  their  proposed  electricity-supply  works  remunerative; 
but  so  doubtful  was  this  that  they  would  not  undertake  to  supply  the 
electrical  energy  except  at  a  price  which  would  be  higher  than  the 
cost  of  working  the  tramway  by  steam  power." 

In  one  instance,  two  cities  no  more  than  eight  miles  apart,  each 
having  municipal  tramways,  cannot  agree  on  a  common  gage  and 
therefore  an  interurban  line  is  out  of  the',  questioni;"-- 


PROMPTNESS"  OF'  AMERICAN    ENGINEERING. 


Nothing  daunts  the  American  engineer,  and  the  following  story 
from  The  Tradesman  partly  accounts  for  the  rapid  progress  being 
made  in  the  introduction  of  American  steel  railway  materials  in 
Europe. 

The  British  Government  needed  an  iron  bridge  over  Atbara 
River,  near  Phartown,  and  submitted  tenders  to  several  of  the  lead- 
ing engineering  works  of  England.  Time  was  the  essential  consid- 
eration, rather  than  cost.  The  best  any  British  firm  would  say 
was  "seven  months."  The  Pencoyd  Iron  Works,  of  Pittsburg,  have 
completed  the  spans — seven  of  them,  1,029  ft.  long  in  all — and 
loaded  them  for  shipment,  in  six  weeks.  This  reminds  an  eastern 
daily  of  a  story: 

Some  years  ago  a  landslide  in  Switzerland  destroyed  a  section 
of  railroad.  It  was  rebuilt  carefully  and  solidly,  to  last  till  the  crack 
of  doom.  It  had  taken  several  years  to  complete.  An  .\merican 
engineer  was  present  at  the  ceremonies.  "Could  you  beat  that?" 
the  Swiss  engineer  said  to  him,  with  pride.  "No,  we  couldn't,"  the 
American  replied,  "but — "  "But  what?"  the  Swiss  asked,  as  he  hes- 
itated. "Well,"  the  American  went  on,  "I  doubt  if  we  should  have 
made  as  good  a  job  of  it  as  you;  but  instead  of  wating  three  years  to 
finish  it  in  this  style,  we'd  have  put  up  a  temporary  trestlework 
around  the  landslide  and  been  running  trains  again  in  six  weeks." 
The  Swiss  shook  his  head.  "We  never  thought  of  that,"  he  said. 
"P.  D.  Q."  is  an  American  expression  which  means,  as  Kipling 
says,  "with  speed."  The  British  Government  wanted  that  bridge 
over  the  Atbara  River,  and  wanter  it  quickly  for  Kitchener's  use. 
The  Americans  said  they  would  have  it  done  P.  D.  Q.,  and — to  use 
another  American  expression — they  got  a  hump  on  themselves  and 
did. 

There  is  some  excuse  for  the  English  taking  seven  months  to  do 
a  six  weeks'  job,  in  the  fact  that  the  great  strike  of  1898  resulted  in 
overloading  their  capacity  with  home  orders,  so  when  a  new  order 


oi  magnitude  comes  in  it  is  set  down  to  be  done  when  every  one 
booked  ahead  oi  it  is  out  of  the  way.  But  that  isn't  all,  it  doesn't 
account  for  all  of  the  difference.  An  American  house,  the  pay  being 
enough  to  justify  it,  will  run  "double  turn"  twenty  hours  each  twen- 
ty-four. Or  it  will  temporarily  extend  the  works.  They  will  meet 
the  demand  if  it  be  possible;  and  they  are  more  fertile  in  expedi- 
ents for  the  purpose,  than  any  other  people  in  the  world.  By  vir- 
tue of  this  peculiarity  our  iron  works,  in  various  lines,  are  getting  a 
good  many  large  and — we  hope — profitable  orders,  from  Europe. 
Locomotives,  electrical  appliances,  heavy  enginery  of  the  stationary 
kinds,  are  ordered  on  this  side,  because  neither  the  German  nor  the 
British  firms  can  do  the  work  in  the  time  limit  allowed.    • 


U.   S.   MAIL  SIGNS  ON  STREET  CARS 


May  13th  Postmaster-General  Smith  promulgated  an  order  re- 
garding the  use  of  "U.  S.  Mail"  signs  on  street  cars,  which  is  as 
follows : 

"Hereafter  no  street  car  company  having  a  contract  for  transpor- 
tation of  United  States  mails  shall  display  the  words  'United  States 
Mail'  or  their  equivalent  upon  any  cars  except  those  in  which  the 
mail  is  actually  carried.  Such  companies  must  provide  portable 
signs  bearing  the  words  'United  States  Mail,'  which  shall  be  dis- 
played on  cars  only  when  the  United  States  mail  is  being  trans- 
ported therein.  The  sign  'United  States  Mail'  must  not  be  painted 
on  or  displayed  from  cars  having  street  letter  boxes  attached 
thereto,  the  boxes  themselves  being  a  sufficient  indication  that 
United  States  mail  is  being  carried  on  the  cars.  This  order  does 
not  in  any  way  affect  street  cars  used  exclusively  for  the  trans- 
portation of  United  States  mail." 


MILEAGE  REPORTS  AT  TERRE  HAUTE. 


The  accompanying  diagrams  show  the  two  sides  of  the  conduct- 
ors'   collection    report    recently   designed    and    adopted    by    M.    F. 
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nurl<c,  general  iiiananer  of  the  Tcrrc  Haute  (Ind.;  Filectric  Kail- 
way.  As  shown  on  the  hack  the  routes  are  divided  into  short  sec- 
tions and  the  stations  designated  by  letters.  This  arrangement 
eiialdes  the  conipiiny  to  keep  a  record  of  its  mileage  with  but  little 
l.ilicir  for  the  eciiidnelcjr.    The  blanks  are  ri  in,  long  by  3^  in.  wide. 

TERRE  HAUTE  ELECTRIC  RAILWAY  CO. 
MILEAGE 

Norlli  Sixth  Street  I.liie 

Miles 

Kroin  ,\- t.'iiloii  Dcp^t,  to  B— Power  MoiiHi! W 

11-Power  llouso  toO-'Jtli  mill  Wab.  Ave 00 

C-lltliaiiil  Wnh.  ,\vo.  to  D-7th  nnd  Wat)  Avo II 

D-7tli  and  Wall.  Avo.  to  H— Olh  and  Wab.  .\vc 15 

K-lltli  and  U'ub.  Ave.  to  f— Knd   Double  trftck .33 

F--Kndnll>c,iiblc  track  to  (;  — Hli;  Kmir  R.R 28 

O  -Uli;  Four  R.R,  to  II  -Lafayi-'tlo  and  Locust  sts 19 

II— l.al'ayi'licatid  I.oL'cisi.  »!->.  to  I  -Kth  and  0th  .We  ...    ..W 

I— Stb  St,  and  ilMi  .Vve  to  .1 -.sib  and  lluekeye 42 

,       .1— .Stbnnil  Huckcyo  to  K-  HIbaiid  Collell  Park ,.     .21 

2.87 
Mniii  l.liie 

From  .\~,'lrd  and  o.sborn  to  It -:(rd  and  frawTord 72 

It  .-:trd  and  rrawford  to  C  ."ird  twtwcon  Wabash-A  Ohio  .43 
C  -:!rd  between  Wabash  and  Dhio  to  D-lith  A.  Wab.  Ave    M 

D-llth  and  Wall,  A.e  to  K  -7th  and  Wab,  Ave  ,,. 10 

E-7tli  anil  Wall.  Ave  to  F-Htb  .uid  Wab.  Ave     .. 14 

F— '.Hh  and  Wab.  ..\ve  to  (j  — i:iih  and  Wab,  Ave S7 

a-imii  and  Wab.  Ave  to  H-lSth  and  Wab.  Ave 4.'? 

H— 18th  and  Wab  Ave  to  I— Wab.  and  Home  Aves    ..    ,78 

I— Wab,  and  Home  Avo's  to  .1— Kdgewood  J& 

.l—Kilgewond  to  K  -  Fruit  Kidse  Ave 23 

K-Frnlt  Kid-e  ,\vi- to    L-liiake's  Oate 4S 

4.44 
,8outli  Heventli  Street  Line 

From  .\— .'Idand  Wab.  .\ve  to  B-{itli  and  Waba.ih  Ave,. 24 

B-ilth  and  Wall.  Ave  toC'-7tb  atul  Wab,  .\ve      16 

C— 7t.h  and  Wab,  Ave  to  l)-7th  and  Oa*  St  34 

D-7th  and  Oak  to  F.—7tb  and  Washington  Ave    62 

,E— 71h  and  Washlnfflon  .\ve  to  F— 7th  and  Voorheei...  ,79 

215 
soutli  Tlilrteeuth  Street  Line 

From  A— !)d  and  Wab,  .We  to  li-tlth  and  Wall,  .We 24 

II— iSthand  Wab.  .\ve  loC— 7th  and  Wab,  Ave  ,16 

U— 7tli  and  Wall,  .We  to  D-Mh  and  Wabash  Ave U 

D-9th  and  Wab.  Ave  to  E -13th  and  Orchard 42 

E— 13ih  and  Orchard  to  F— 13lh  and  Crawford  52 

1.48 
Nortit  Thirteenth  Street  Line 

From  A -3d  and  Wab  Ave  to  It— tith  and  Wab.  .\ve 24 

U— lith  and  i^ab.  Ave  to  C— 7th  and  Wall.  Ave 16 

C— 7th  and  Wab.  Ave  to  D— !llh  and  Wabash  Ave ...    '14 

D-9lh  and  Wab.  Ave  to  K— Wth  and  Mulberry 41 

F,— l;!tli  and  Mulberry  to  F-13th  and  Van  R.  R. .33 

F— 13th  and  Van  R.  R,  to  (J— 1,3th  and  Tippecanoe 09 

G— 13th  and  Tippecanoe  to  H— I3th  and  2d  Ave 25 

H— 13th  and  2d  .We  to  1- 13th  and  C  it  E.  I.  R.  K 30 

I-13th  and  C.  A  K.  I.  R.  R,  to  .T— 13th  and  Beech 32 

J— 13th  and  Beech  to  K  — 13th  North  side  Maple  Ave 87 

K-13th  N.  side  Maple  Av  (o  L— 13th  &  Collelt  Parte  Ave  .22 
L— 13th  and  Collett  Park  Ave  to  M—  End  Double  Track  .37 
M— End  Double  Track  to  N— 7th  and  I'ollett  Park  Ave. ,     .19 

329 

NOTICE 

Conductors  MUST  POSITIVELY  u.se  station  letters  in  mak- 
Ing put  these  reporLs  and  familiarize  themselves  with  the  letter 
ot  station  their  car  starts  from  and  runs  to.  Negligence  and  In- 
difference on  the  part  of  conductors  will  be  treated 'as  It  will 
merit. 


General  Manager. 


SALE  OF  LEXINGTON   (KY..   ROAD. 


Mr.  R.  Lancaster  Williams  representing  capitalists  in  Baltimore 
and  Richmond,  Va..  last  month  purchased  the  property  of  the  Lex- 
ington (Ky.)  Railway  Co.;  the  purchase  price  has  not  been  made 
public,  but  parties  who  are  well  acquainted  with  the  affairs  of  the 
company  estimate  it  at  $750,000.  The  property  sold  includes  that  of 
the  Belt  Electric  Line  Co.,  which  operates  the  electric  railway;  the 


Central  Electric  Co.,  operating  the  lighting  plant;  the  Hercules 
Ice  Co.  and  the  I'asscnger  &  Belt  Co. 

May  13th  the  board  of  directors,  which  consists  of  J.  Williams 
Mittcndrof,  S.  Davies  Warficid,  W.  J.  Loughridgc,  Geo.  W. 
IJoonall,  J.  R.  Morton,  R.  P.  Stoll  and  R.  Lancaster  Williams, 
chose  ofTiccrs  as  follows:  President,  R.  Lancaster  Williams;  vice- 
president,  Geo.  W.  Darnell;  treasurer,  R.  P.  Stoll;  secretary,  T.  D. 
Murray.  R.  T.  Gunn,  who  was  superintendent  of  Belt  Electric 
Line,  will  continue  to  have  the  management  of  the  concern  under 
its  new  owners. 

The  company  intends  to  at  once  begin  an  extension  of  the  lines 
within  the  city  and  there  is  a  strong  probability  that  a  belt  around 
the  city  will  be  constructed.  There  is  considerable  talk  looking 
toward  the  purchase  of  land  in  London  for  a  park  and  if  that  is  done 
a  large  summer  hotel  and  places  of  amusement  will  be  certain  to 
follow.  In  the  event  of  such  a  plan  being  carried  out  it  goes  with- 
out saying  that  the  lines  will  be  extended  to  the  park  and  that  will 
be  but  the  opening  wedge  of  a  plan  to  CAtcnd  the  lines  to  connect 
with  all  surrounding  towns. 


SOUTHERN   CALIFORNIA    ELECTRIC  POWER 

CO. 


In  the  "Review"  for  April,  1897,  we  noted  the  plans  of  the 
Southern  California  Electric  Power  Co.  to  develop  the  water  power 
of  the  Santa  Ana  River;  this  plant  was  completed  about  Jan.  I, 
1899,  and  has  been  sufficiently  tested  to  determine  that  it  is  fully 
equal  to  the  work  for  which  it  was  designed.  This  is  the  longest 
line  for  the  commercial  transmission  of  power  that  has  ever  been 
successfully  operated;  water  is  taken  from  streams  in  the  San  Ber- 
nardino Mountains  and  transmitted  2j4  miles  to  the  generating  sta- 
tion, where  it  flows  to  the  water  wheels  under  a  head  of  700  ft., 
generating  electrical  energy  which  is  transmitted  to  Los  Angeles, 
81  miles  aistant,  at  a  pressure  of  33,000  volts.  The  drop  in  this  line 
is  less  than  3,000  volts. 

H.  H.  Sinclair,  Henry  Fisher  and  other  members  of  the  Redlands 
Electric  Light  &  Power  Co.,  one  of  the  pioneer  companies  in  the 
development  of  power  from  the  streams  of  Southern  California, 
who  formed  a  corporation  known  as  the  Southern  California  Power 
Co.,  for  the  purpose  of  developing  the  power  of  the  Santa  .^na 
River,  secured  O.  H.  Ensign  as  electrical  engineer,  and  L.  S. 
Boggs  as  civil  and  hj'draulic  engineer.  Before  the  plant  was  com- 
pleted it  was  sold  to  the  Edison  Electric  Co.,  of  Los  Angeles,  and 
the  current  is  now  being  used  in  Los  Angeles  and  Pasadena  for 
lighting  and  power  purposes,  and  will  soon  be  utilized  in  propelling 
the  street  cars  of  Pasadena. 

The  Santa  Ana  River  is  comparatively  a  small  river  during  the 
summer  months  and  a  very  ugly  stream  after  a  heavy  rain.  The 
minimum  flow  of  the  river  at  the  mouth  of  the  canon,  in  an  ordinary 
summer,  is  4,500  in.,  but  during  the  past  summer  it  fell  as  low  as 
1,250  in.  During  winters  of  heavy  rain  it  is  a  stream  which  runs 
high  into  the  hundreds  of  thousands  of  inches,  and  as  the  canon 
has  a  grad:  of  about  300  ft.  to  the  mile,  the  water  comes  down  with 
a  force  almost  irresistible. 

The  point  of  the  diversion  of  water  from  the  river  is  at  the  junc- 
tion of  that  stream  with  Bear  Creek,  where  there  is  a  natural  reser- 
voir site.  The  two  streams  come  down  from  mountain  heights 
through  picturesque  narrow  canons, but  just  above  the  junction  of 
the  two  streams  the  canons  broaden  out  considerably,  and  then  the 
united  canon  leads  between  two  massive  walls  of  rock  200  ft.  high 
and  but  little  more  than  that  distance  apart.  Here  there  will  be 
built,  in  the  course  of  time,  a  dam,  which  will  serve  the  purpose  of 
a  settling  basin,  a  reservoir  for  increasing  the  minimum  flow  of  the 
stream  and  adding  to  the  irrigation  system  in  the  valley  below,  and 
as  a  means  of  diverting  the  water.  This  is  not  yet  undertaken,  the 
water  at  present  being  diverted  by  means  of  a  temporary  structure. 

At  this  point  the  water  is  taken  into  a  series  of  flumes  and  tunnels 
having  a  capacity  of  15.000  miners'  in.  of  water.  The  flumes  in 
this  system  have  an  aggregate  length  of  4.150  ft.,  while  the  tunnels, 
which  are  arched  and  lined  with  Colton  Portland  cement,  have  an 
aggregate  length  of  11.850  it.  At  the  terminus  of  this  system  there 
is  a  pressure  pipe,  of  which  a  twin  will  be  built  in  the  course  of  a 
few  months,  which  leads  down  a  precipitous  hill  side  to  the  power 
house.  This  pipe  is  an  important  feature  of  the  plant,  being  2.210 
ft.  long  and  delivering  the  water  at  the  Pelton  wheels  under  a  head 
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of  728  ft.  The  steel  of  which  this  pipe  is  made,  at  the  top,  is  No. 
10  gage,  from  which  it  increases  to  a  thickness  of  3-16  in.,  and  then 
by  si.xteenths  of  an  inch,  until  at  the  bottom  it  is  9-16  in.  The  twin 
of  this  pipe  is  designed  to  double  the  capacity  of  the  plan  and  give 
it  a  dual  character,  an  idea  which  is  carried  out  throughout  the 
whole  design,  making  it  possible  to  operate  either  half  of  the  plant 
alone,  or  the  two  together. 

This  pressure  pipe  is  joined  to  a  steel,  lap-welded  30-in.  receiver, 
flanged  and  bolted  and  divided  by  a  30-in.  gate  valve.  Where  the 
pipe  taps  the  receiver  there  is  a  30-in.  gate  valve  and  by-pass. 

The  power  house  is  126.O  ft.  by  36.6  ft.,  inside  measurement,  and 
is  constructed  of  Portland  cement  concrete.  The  machines  are  ar- 
ranged along  one  wall,  with  the  shafts  parallel  to  the  long  dimen- 
sion of  the  building.  The  water  wheels  are  mounted  directly  on  the 
shafts  of  the  revolving  fields  of  the  three-phase  generators,  each 
unit  being  independent  of  the  other,  the  machine  being  combined 
as  a  water  wheel  and  generator  upon  one  base. 

The  outlets  from  the  receiver  to  supply  water  to  the  wheels  are 
tapered  from  10  in.  down  to  6  in.,  where  the  nozzle  connects.  The 
largest  nozzle  is  3-kj  in.  in  diameter.  1  he  wheels  are  of  the  well- 
known  Pelton  impulse  type,  and  are  82  in.  in  diameter.  Each  wheel 
weighs  12,500  lb.  The  center  of  the  wheel  is  made  of  cast  steel, 
turned  all  over  to  give  accurate  balancing,  the  buckets  or  cups  be- 
ing held  on  by  i-in.  bolts,  driven  into  body-bound,  reamed  holes, 
the  buckets  themselves  being  of  soft  cast  steel.  The  generators  are 
ai  the  revolving  field  type,  with  armature  so  mounted  that  they  can 
i.e  moved  oflf  the  field  for  repairs  without  dismounting.  The  water 
wheels  are  governed  with  a  special  Lombard  governor  designed  for 
impulse  work,  and  the  working  of  this  appliance  is  one  of  the  novel 
and  most  successful  features  of  the  power  plant.  The  revolving 
portion  of  the  combined  water  wheel  and  generator  weighs  36,000 
lb.,  and  is  driven  at  the  rate  of  300  r.  p.  m.  The  generators  are 
of  750  kw.  capacity,  being  operated  at  750  volts.  There  are  three 
General  Electric  e.xciters  of  30  kw.  capacity  each,  each  driven  by  a 
separate  Pelton  water  wheel  and  governed  by  a  Replogle  mechan- 
ical governor. 

Each  of  the  main  Pelton  wheels  discharges  its  water  through  a 
separate  tunnel  under  the  floor  into  a  separate  tail-race  and  each 
tail-race  discharges  into  a  common  reservoir  8  ft.  wide,  which  in 
turn  empties  into  the  river  through  a  sluice  gate. 

At  a  point  farther  down  the  stream,  the  water  is  again  withdrawn 
from  the  river  and  used  for  irrigating  purposes.  It  is  claimed  that 
the  amount  available  is  much  greater  than  in  the  case  of  ordinary 
river  flow,  or  an  irrigating  canal,  as  the  careful  construction  of  the 
power  canal  prevents  the  great  loss  from  seepage  or  evaporation, 
incident  to  an  ordinary  open  canal,  and  also  the  loss  from  under- 
ground flow,  which  happens  when  the  water  is  carried  in  a  moun- 
tain stream. 

The  current  generated  at  750  volts  is  transformed  to  33,000  volts 
for  the  line.  There  are  now  installed  four  banks  of  three  trans- 
formers each,  wound  for  from  750  to  19,000  volts.  Three  of  the 
transformers  are  grouped  in  Y  to  give  the  required  33,000  volts  on 
a  three-phase  circuit.  The  transformers  are  of  the  General  Electric 
air  cooled  type  and  mounted  on  a  foundation  of  iron  girders  and 
concrete,  which  is  30  in.  above  the  floor. 

The  low  tension  switchboard  is  composed  of  marble  panels  90  in. 
high,  36  in.  wide  and  2  in.  thick.  There  are  six  such  panels  for 
the  generators,  one  for  the  three  exciters  and  one  for  the  total  out- 
put, on  the  latter  are  mounted  a  recording  voltmeter,  a  recording 
ammeter,  and  a  recording  wattmeter  on  each  bus-bar.  On  each  of 
the  three  transformer  panels  there  are  two  sets  of  transformer 
switches,  so  arranged  that  the  transformers  can  be  connected  to 
either  set  of  bus-bars.  The  double  set  of  bus-bars  are  arranged  to 
run  two  complete  and  separate  plants,  or  with  all  machines  on  one 
bus-bar,  this  arrangement  being  carried  through  the  exciter  bus- 
bars as  well. 

The  high  tension  switch  board  stands  on  a  gallery  above  the  low 
tension,  and  consists  of  two  line  panels,  a  panel  for  each  bank  of 
transformers,  there  being  arrangements  for  six  banks  of  trans- 
formers. These  panels  are  also  equipped  with  double  bus-bars. 
The  line  panels  have  an  ammeter  in  each  leg  of  the  circuit. 

All  the  panels  in  the  building  are  composed  of  Tennessee  marble, 

the  currents  being  somewhat  insulated  from  the  marble  by  thick, 

hard  rubber  bushings,  which  extend  five  inches  through  on  each 

side.    The  marble  is  all  polished  on  both  sides. 

The  transmission  line  from  the  power  house  is  81   miles  long. 


and  is  composed  of  two  circuits  of  three  wires  each,  No.  1  B.  &  S. 
gage.  In  the  canon  the  poles  are  30  ft.  high,  8  in.  on  top,  no  ft. 
apart,  the  canon  being  s'A  miles  long  from  the  power  house.  From 
the  mouth  of  the  canon  to  Los  Angeles  the  poles  are  120  ft.  apart, 
35  ft.  high,  8  in.  on  top,  except  through  cities  and  towns,  where  so- 
ft, poles  are  used.  The  wires  form  triangles,  are  spaced  from  17  to 
28  in.  apart,  and  are  spiraled  every  88  poles  on  the  south  side  and 
every  41  poles  on  the  north  side.  The  two  spiralings  are  so  ar- 
ranged that  tney  never  come  on  the  same  poles.  This  method  is 
reported  to  have  successfully  prevented  any  interference  with  the 
telephone  circuit  on  the  same  poles. 

As  a  whole,  the  system  seems  to  meet  every  expectation  of  the 
company,  and  it  is  believed  that  it  will  be  no  great  time  until  the 
additional  pressure  pipe  is  put  in  and  the  power  generated  thereby 
doubled.  This  is  the  worst  time  in  the  history  of  the  state  for  the 
generation  of  electricity  by  water  power,  the  rainfall  having  been 
so  light  as  to  reduce  the  flow  of  the  river  to  the  lowest  point  ever 
known.  The  water  of  the  Santa  Ana  last  summer  touched  the  low 
point  of  1,250  in.,  whereas  the  normal  summer  flow  as  stated  is 
about  4.500  in.  There  is  probably  more  snow  on  the  mountains 
this  year  than  there  was  last,  though  the  continued  comparative 
drought  would  seem  to  hold  out  little  hope  for  a  great  increase,  if 
any,  over  the  flow  of  last  summer.  Thus  the  achievements  of  the 
present  can  be  taken  to  be  about  the  minimum  expectations  of  the 
plant,  while  in  a  normal  year  the  supply  of  water  would  certainly 
be  many  times  that  required  by  the  plant. 

In  other  respects,  the  conditions  have  been  such  as  to  thoroughly 
test  the  efficiency  of  the  new  plant,  the  canon  having  been  the  scene 
of  a  heavy  fall  of  snow,  which  is  by  no  means  infrequent  at  that 
altitude,  while  on  many  nights  the  most  dense  fogs  ever  experienced 
in  this  section  have  prevailed,  the  fogs  being  considered  the  worst 
obstacles  to  the  heavy-current  transmission  of  electricity. 

The  plant  to  date  has  cost  about  $600,000,  a  large  part  of  which 
has  been  expended  in  labor,  especially  in  the  long  series  of  tunnels. 
The  current  is  received  at  Los  .\ngeles  at  the  main  power  station 
where  it  is  transformed  by  three  250-kw.  air-cooled  transformers  to 
2,200  vols  and  sent  to  the  switchboard,  from  which  it  is  distributed 
for  three  distinct  purposes. 

A  part  of  the  current  is  put  direct  on  the  mains  and  feeders  which 
supply  the  residence  portion  of  the  city,  under  a  voltage  of  2,200, 
small  transformers  being  placed  on  the  poles  in  front  of  the  indi- 
vidual houses  where  used,  to  reduce  the  voltage  for  the  houses  to 
100.  Another  portion  of  the  current  at  the  same  voltage  is  taken 
to  the  sub-station,  by  means  of  a  line  part  aerial  and  part  under- 
ground. At  this  sub-station  it  is  converted  into  a  direct  current  at 
no  volts,  by  means  of  two  motor  generator  sets,  each  consisting  of 
a  300-kw.  three-phase  synchronous  motor,  direct  connected  to  two 
multipolar  no-volt  generators  of  the  same  capacity.  From  these 
the  current  is  distributed  through  a  network  of  underground  mains 
and  feeders  which  supply  the  customers  in  the  conduit  district  of 
the  city.  For  the  distribution  of  this  current,  the  Edison  three-wire 
system  is  used. 

The  Edison  Co.  is  at  present  installing  at  the  main  station 
a  525-kw.  synchronous  motor  direct  connected  to  a  sso-volt  direct 
current  generator.  The  current  furnished  by  this  will  be  used  for 
supplying  power  at  500  volts  in  the  conduit  district  and  for  railway 
purposes. 

The  Edison  Co.  is  now  utilizing  this  power  in  the  operation  of 
49,000  incandescent  lights,  300  arc  lights  and  small  motors  aggre- 
gating about  700  h.  p.  in  this  city,  besides  owning  and  operating  the 
Pasadena  Electric  Light  &  Power  Co.  plant,  with  15,000  incandes- 
cent lights  and  105  arc  lights.  The  officers  of  the  company  are 
George  H.  Barker,  president;  Henry  Fisher,  vice-president;  Will- 
iam R.  Staats,  secretary,  and  John  B.  Miller,  treasurer. 


CABLE  STRAND  CAUSES  WRECK. 


.\bout  7  a.  m.  on  May  22d  an  exciting  street  car  wreck  ocurred 
at  the  corner  of  Adams  and  Clark  Sts.,  Chicago.  A  west-bound 
cable  train,  consisting  of  the  grip  car  and  two  trailers,  had  been 
halted  to  permit  a  Wentworth  Ave.  electric  car  and  trailer  to 
pass,  when  it  was  struck  from  behind  by  a  second  cable  train.  A 
brolien  strand  of  the  cable  had  caught  in  the  grip  of  the  rear 
train  and  it  was  beyond  control.  The  eight  cars  were  all  more  or 
less  injured  and  also  an  express  wagon;  the  only  person  hurt  was 
the  driver  of  the  express  wagon. 


JlINF.    IS,    l8</J.] 
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CAR  SlIll'll'.R  NOT  A  SUi'KRINTKNDKNT. 


VVlicllon  V.  West  Kiul  Street  Railway  Co.  (Mass.;,  52  N.  K.  Rep. 

107J.    Mar.  I,  iSyy. 

A  car  shifter,  whose  sole  duty  it  is  to  get  cars  ready  for  conduct- 
crs  and  niotormen,  the  supreme  judicial  court  of  Massachusetts 
holds,  is  not  a  superintendent,  and  neither  is  his  starting  of  the 
transfer  table,  nor  his  failure  to  stop  it  when  it  has  caught  the  foot 
of  a  conductor,  an  act  of  supcrintendcncy,  within  the  purview  of  a 
statute  making  an  employer  liable  for  injuries  caused  by  the  negli- 
gence of  a  superintendent. 


ALWAYS  TO  USli  ORDINARY  CARK  IN  ALIGHTING. 


North  Chicago  Street  Railroad  Co.  v.  Brown  {l\].),  52  N.  E.  Rep. 

864.     Feb.  17,  1899. 

If  an  instruction,  which  requires  of  the  plaintiflf  reasonable  care, 
is  not  technically  accurate  because  it  does  not  instruct  the  jury  as 
to  what  is  reasonable  care,  the  supreme  court  of  Illinois  holds  that 
tlie  objection  is  obviated  in  another  instruction  that  a  person  at- 
tempting to  alight  from  a  street  car  is  bound,  under  any  and  all 
circumstances,  to  use  ordinary  care  and  caution  to  avoid  injury  to 
herself,  and  if  she  fails  to  use  such  care,  and  is  injured  by  reason 
thereof,  the  owner  of  the  car  cannot  be  held  liable  for  such  injury. 


KKNTUCKY   STATUTE  AS  TO   VALUATION   OF   FRAN- 
CHISES CONSTITUTIONAL. 


Paducah  Street  Railway  Co.  v.  McCrackcn  County  (Ky.),  49  S.  W. 

Rop.  178.    Jan.  27,  1899. 

The  court  of  appeals  of  Kentucky  holds  constitutional  sections 
4077-4079  of  the  Kentucky  Statutes,  notwithstanding  that  the  state 
board  of  valuation  and  assessment,  created  and  provided  for  by  the 
statute  for  the  purpose  of  valuing  of  franchises,  was  claimed  to  be 
unconstitutional.  Moreover,  as  to  the  contention  that  the  board 
should  have  deducted  the  indebtedness  of  the  company,  and  the 
cost  of  operating  its  business,  from  the  value  of  its  franchise,  the 
court  answers  that  no  such  rule  of  valuation  is  applied  to  any  other 
property,  and  that  the  claim  of  double  taxation  is  not  tenable. 


RIGHT  TO  MAKE  A  TEST  CASE 


Adams  v.  Union  Railroad  Co.   (R.  I.),  42  Atl.  Rep.  515.     Jan.  9, 

1899. 

The  point  was  taken  by  the  defendant  in  this  case,  reported  at 
some  length  under  another  heading,  in  this  department,  that,  be- 
cause the  plaintiff  boarded  the  cars  for  the  purpose  of  making  a  test 
case,  this  was  a  moot  case,  which  the  court  would  not  entertain. 
But  the  supreme  court  of  Rhode  Island  answers  that  a  moot  case 
is  one  which  seeks  to  determine  an  abstract  question,  which  does 
not  rest  upon  existing  facts  or  rights.  Where  a  concrete  case  of 
fact  or  right  is  shown,  it  says  that  it  knows  of  no  principle  or  policy 
of  law  which  will  deprive  a  party  of  a  determination,  simply  because 
his  motive  in  the  assertion  of  such  right  is  to  secure  such  deter- 
mination. It  is  a  matter  of  common  practice.  Most  of  the  cases  of 
trespass  to  try  title  are  of  this  sort.  For  which  reasons  it  is  of  the 
opinion  that  the  case  was  not  objectionable  on  this  ground. 


NOT  NEGLIGENCE  TO  RING  GONG  A  DOZEN  TIMES. 


Henderson   v.    Greenfield   &   Turners    Falls    Street    Railway   Co. 

(Mass.),  52  N.  E.  Rep.  1080.    Feb.  28.  i&n 

This  was  an  action  to  recover  damages  for  personal  injuries  re- 
ceived by  being  thrown  from  a  wagon  on  account  of  a  horse  being 
frightened  by  the  noise  and  sparks  from  an  electric  car.  The  su- 
preme judicial  court  of  Massachusetts  holds  that  a  verdict  was 
properly  directed  for  the  defendant.  It  says  that  up  to  the  moment 
of  the  accident  there  was  nothing    in  the  behavior  of    the  horse 


which  rendered  it  negligent  on  the  part  of  the  molorman  to  ring 
the  gung,  and  it  declares  that  it  cannot  be  said  that  to  ring  the 
gong  on  an  electric  car  in  a  public  street  half  a  dozen  or  a  dozen 
times,  which  it  was  charged  was  done,  is  of  itself,  without  anything 
more,  evidence  of  negligence.  Beyond  this,  it  contents  itself  with 
merely  remarking  that  there  was  nothing  to  show  that  the  noise 
and  sparks  were  due  to  any  defect  in  construction  or  negligence  in 
operation. 


CARE  REQUIRED  OF  EMPLOYES  WHILE  PASSENGER 
IS  ALIGHTING. 


Lutz  V.  Louisville  Railway  Co.   (Ky.),  48  S.  W.   Rep.   1080.     Jan. 

II,  1899. 

In  this  case,  wherein  a  judgment  for  the  defendant  is  reversed, 
and  which  is  "not  to  be  officially  reported,"  the  court  of  appeals 
of  Kentucky  holds  that  this  instruction,  which  was  asked  for,  but 
not  given,  is  a  correct  statement  of  the  law,  to  wit:  "The  court 
instructs  the  jury  that  the  law  made  it  the  duty  of  the  defendant's 
agents  and  servants  operating  the  cars  upon  which  it  is  alleged 
plaintiff  was  a  passenger  to  observe  the  utmost  care  and  skill  which 
a  prudent  man  would  exercise,  under  like  circumstances,  in  the 
management  and  control  thereof,  while  she  was  alighting  there- 
fiom,  and  to  afford  her  reasonable  opportunity  to  alight  in  safety; 
and  if  the  jury  shall  believe  from  the  evidence  that  the  defendant's 
said  agents  or  any  of  them,  failed  to  observe  such  care,  ard  that 
by  reason  of  such  failure  plaintiff  received  the  injuries  by  her 
alleged,  then  the  law  is  for  the  plaintiff,  and  the  jury  should  so 
f^nd." 


MOTORMAN  NOT  NEGLIGENT  IN   NOT  SEEING  BICY- 
CLER. 


Gould  V.   Union   Traction   Co.   (Pa.),  42  Atl.   Rep.  477.     Feb.  27, 

1899. 

During  the  moment  when  a  certain  motorman's  eyes  were 
turned  from  one  side  of  the  street,  a  boy,  12  years  old,  riding  a 
bicycle  came  rapidly  and  noiselessly  upon  that  side  of  the  street 
from  behind  a  wagon,  which  was  close  to  the  track,  with  his  bicycle 
turned  so  that  he  was  facing  the  car,  and  then  suddenly  changed 
his  direction,  and  struck  the  car,  because  he  could  neither  go  for- 
ward nor  stop.  The  niotorman  was  not,  under  the  circumstances, 
the  supreme  court  of  Pennsylvania  holds,  negligent  in  not  seeing 
the  boy,  he  having  just  then  turned  his  eyes  momentarily  towards 
the  other  side  of  the  street  in  the  performance  of  his  duty  to  watch 
both  sides  of  the  street.  And  so  it  reverses  a  judgment  obtained 
by  the  plaintiff.  If  the  niotorman  had  seen,  or  by  the  exercise  of 
reasonable  care  could  have  seen,  the  boy  in  time  to  stop  the  car, 
the  court  says  that  it  would  of  course  have  been  his  duty  to  do  so. 


CROSSING  IN  FRONT  OF  APPROACHING  CARS. 


Clark  V.  Bennett,  Receiver  of  the  San  Francisco  &  San  Mateo 
Railway  Co.  (Cal.).  55  Pac.  Rep.  908.  Jan.  13,  1899. 
The  supreme  court  of  California  holds  that  it  cannot  be  said  that 
a  person  is  guilty  of  contributory  negligence  merely  because  he 
attempts  to  cross  a  street  railway  when  a  car  is  approaching.  If 
that  were  so,  it  continues,  he  could  never  attempt  to  cross  such  a 
track  in  the  crowded  parts  of  a  city,  where  there  is  practically  al- 
ways an  approaching  car;  and  in  such  case,  as  street  cars  go  at  a 
comparatively  slow  rate  of  speed,  and  are  quickly  stopped,  it  insists. 
the  question  of  negligence  would  depend  upon  the  proximity  or 
remoteness  of  the  car,  and  upon  all  the  other  circumstances  sur- 
rounding the  occurrence.  In  such  a  situation,  it  declares,  the  trav- 
eler cannot  be  held  to  exercise  the  very  highest  prudence  and  judg- 
ment; it  is  sufficient  if  he  exercises  that  degree  of  care  and  pru- 
dence and  good  sense  which  men  who  possess  those  qualities  in  an 
ordinary  or  average  degree  exercise. 
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INDEPENDENT  LINE  CANNOT  BE  BUILT  UNDER  EX- 
TENSION PROCEEDINGS. 


McClean  v.  Westchester  Electric  Railway  Co.   (N.  Y.),  55  N.  V. 

Supp.  5s6.     December,  i8g8. 

A  separate  and  apparently  independeiil  line  of  street  railway,  a 
special  term  of  the  supreme  court  of  New  York  holds,  cannot  be 
constructed  under  extension  proceedings,  the  articles  of  associa- 
tion of  the  company  and  the  provisions  of  law  contemplating  but 
a  single  line  of  road,  carrying  from  end  to  end  for  a  single  fare. 

Nor,  while  second  extension  proceedings  had  might  cure  defects 
in  the  first,  does  the  court  consider  that  they  can  relate  back  so  as 
to  make  valid  resolutions  of  the  municipal  authorities  which  were 
before  inoperative  and  ineffectual. 

And  the  court  docs  not  think  that  an  owner  of  land,  offering  to 
prove  that  a  streec  railway  is  unauthorized,  and  so  is  a  nuisance, 
is  called  upon  to  prove  that  the  probable,  speculative,  or  actual 
benefits  of  the  unauthorized  structure  will  not  offset  the  apparent 
disadvantage  or  injury,  however  small. 


NOT  REQUIRED  TO  INSTRUCT  CONDUCTOR  OF  NINE 
YEARS'  EXPERIENCE. 


Fletcher  v.  Philadelphia  Traction  Co.  (Pa.),  42  Atl.  Rep.  527.  Feb. 

27,  1899 

This  was  an  action  brought  to  recover  for  the  death  of  a  con- 
ductor of  nine  years'  experience.  He  had  run  only  closed  cars. 
About  5  o'clock  in  the  afternoon  of  the  day  of  his  death,  he  was  in- 
structed to  take  out  an  open  summer  car.  He  assumed  charge  of 
the  car,  and  started  on  his  trip.  Soon  after,  a  violent  thunderstorm 
arose.  He  went  out  on  the  running  board,  and  commenced  pulling 
down  the  curtains  at  the  sides.  Just  at  that  moment  a  closed  car 
passed  him  on  the  other  track,  striking  and  killing  him.  Negli- 
gence on  the  part  of  the  company  was  charged  in  its  not  warning 
him  of  the  danger  incident  to  the  passage  of  an  open  and  closed 
car  on  tracks  only  37^  inches  apart. 

The  court  below  submitted  the  question  of  the  company's  negli- 
gence to  the  jury;  instructing  them  that  if  they  found  that  there 
was  special  danger  from  the  nearness  of  the  tracks  at  that  point, 
which  was  increased  by  the  greater  width  and  arrangement  of  the 
open  car,  and  that  this  danger,  because  of  the  conductor's  inexperi- 
ence was  unknown  to  him,  then  it  was  for  them  to  say  whether  the 
company  was  negligent  in  not  warning  the  conductor  of  the  danger 
incident  to  his  employment  on  an  open  instead  of  a  closed  car.  The 
icsult  was  a  verdict  against  the  company. 

The  supreme  court  of  Pennsylvania,  however,  thinks  that  no 
authority  of  the  state  sustains  the  ruling  of  the  court  below,  and 
reverses  its  judgment,  holding  that  it  erred  in  not  directing  a  ver- 
dict for  the  company.  Many  of  the  cases  of  the  state  hold  that  it  is 
the  duty  of  employers  to  warn  young  or  inexperienced  employes  of 
dangers  not  obvious,  but  incident  to  their  employment,  and  that  a 
failure  to  do  so  is  negligence  for  which  the  employer  is  answera- 
ble. But  the  supreme  court  declares  that  this  conductor  was  neither 
young  nor  inexperienced.  Concede  that  he  had  never  conducted 
an  open  car  that  necessitated  walking  on  the  running  board  along 
the  outside;  yet,  from  his  long  experience,  the  court  considers  that 
he  must  have  known  the  danger  in  passing  another  car  on  a  wider 
one.  The  inexperienced  conductor,  it  says,  is  one  new  to  the  busi- 
ness, and  unaware  of  a  danger  not  plainly  noticeable. 


CASE    WHERE    OPERATION    OF    PORTION    OF    LINE 
COULD  BE  ABANDONED. 


State  V.  Helena  Power  &  Light  Co.  (Mon.),  56  Pac.  Rep.  685.  Mar. 

31.  1899- 

Here  a  writ  of  mandamus  was  applied  for  to  compel  the  above 
company  to  operate  a  portion  of  its  system  of  street  railway  which  it 
was  alleged  that  it  had  abandoned. 

A  writ  of  mandamus  may  be  issued,  says  the  supreme  court  of 
Montana,  to  compel  the  performance  of  an  act  which  the  law  spe- 
cially enjoins  as  a  duty  resulting  from  an  office,  trust  or  station.  But 
it  holds  that  the  operation  of  the  line  of  street  railway  which  had 
been  here  abandoned  was  not  an  act  specially  enjoined  as  a  legal 
duty,  and  that  the  writ  of  mandamus  could  not  be  issued. 


In  explanation  of  this,  the  court  says  that  it  did  not  appear  that 
the  charter  of  the  company,  or  the  statute  under  which  it  was  or- 
ganized, required  it  to  maintain  or  operate  a  line  of  railway;  nor 
was  it  claimed  that  the  state  had  delegated  to  it  the  power  of  emi- 
nent domain.  Indeed,  the  court  says  that  it  did  not  appear  whether 
the  company  owed  its  existence  to  a  special  act  of  the  legislature, 
01  to  a  compliance  with  the  terms  of  some  general  act  authorizing 
the  formation  of  corporations  thereunder.  At  the  argument,  it  was 
slated  that  it  was  organized  and  exists  under  chapter  25,  division  5, 
Compiled  Statutes  of  1887,  entitled  "Corporations  for  Industrial  or 
Productive  Purposes;"  but  nothing  contained  in  that  chapter,  the 
court  holds,  jnay  be  so  interpreted  as  to  impose  upon  the  company 
the  obligation  to  continue  the  operation  of  any  portion  of  its  sys- 
tem of  railways. 

Moreover,  the  court  pronounces  the  ordinances  of  the  city  barren 
of  any  language  expressing  or  implying  the  intention  of  the  coun- 
cil to  impose  such  duty,  the  ordinances  merely  granting  the  right 
and  privilege  of  constructing,  operating,  and  maintaining  railways 
in  particular  streets.  That  the  ordinances  provided  that  unless  a 
designated  portion  of  the  line  of  railway  should  within  a  certain 
period  of  time  be  constructed  and  operated  or  the  right  and  privi- 
lege granted  would  be  forfeited  as  to  the  parts  of  the  line  where 
the  failure  occurred,  and  provided  for  the  running  of  cars  at  such 
intervals  as  might  from  time  to  time  be  directed,  the  court  appar- 
ently does  not  consider  altered  the  case. 


F'VEN  COURT  KNOWS  JERKS  ARE  UNAVOIDABLE  ON 
CABLE  LINES. 


Hartley  v.  Metropolitan  Street  Railway  Co.  (Mo.),  49  S.  W.  Rep. 

840.  Feb.  15,  1899. 

It  is  a  matter  of  common  knowledge,  of  which  even  a  court  is  not 
ignorant,  as  well  as  a  matter  of  physics,  says  the  supreme  court  of 
Missouri,  Division  No.  i,  that  the  rope  of  a  cable  railroad  cannot 
be  kept  taut,  and  that  the  jerks  which  are  common  and  unavoidable 
to  such  roads  are  caused  by  the  slack  in  the  rope  being  taken  up. 

In  order  to  recover  from  a  cable  railroad,  continues  the  court,  it 
i.i  not  enough  to  show  that  there  was  a  jerk,  but  it  must  affirma 
tively  appear  that  the  jerk  was  an  extraordinary  or  unusual  one,  or 
attributable  to  a  defect  in  the  track,  an  imperfection  in  the  car  or 
apparatus,  or  to  a  dangerous  rate  of  speed,  or  to  unskilled  handling 
of  the  car  by  the  gripman. 

This  was  an  an  action  to  recover  $25,000  for  personal  injuries. 
The  court  says  that  the  testimony  did  not  show  anything  extraor- 
dinary or  unusual  in  the  jerk  complained  of.  No  defect  in  the  track 
or  car  or  apparatus  was  shown,  and  no  negligence  of  the  gripman 
was  made  to  appear.  Under  such  circumstances,  the  court  holds, 
it  was  the  duty  of  the  trial  judge  to  declare  these  facts,  and  to  sus- 
tain a  demurrer  to  the  evidence  at  the  close  of  the  plaintiff's  case, 
and  it  was  error  on  the  lower  court's  part  not  to  do  so. 

Moreover,  the  court  will  not  agree  with  the  contention  that  negli- 
gence should  have  been  imputed  to  the  defendant,  entitling  the 
plaintiff  to  go  to  the  jury,  although  his  testimony  fell  short  of  mak- 
ing out  a  prima  facie  case.  It  says  that  the  contention  is  not  tena- 
ble, because  it  is  not  true  that  jerks  do  not  usually  occur  in  the 
running  of  cable  cars,  but,  on  the  contrary,  it  is  a  fact  that  they  are 
unavoidable.  It  is  only  in  cases  where  the  injury  would  not  occur 
in  the  ordinary  conduct  of  such  affairs  that  negligence  is  imputed  to 
the  defendant.  Where,  as  here,  it  affirmatively  appears,  and  is 
proved  by  common  experience,  as  well  as  by  the  laws  of  physics, 
that  the  particular  thing  complained  of  is  unavoidable,  it  holds, 
there  can  be  no  negligence. 


ASSESSABLE  FOR  LOCAL  IMPROVEMENTS. 


Cicero  &  Proviso  Street  Railway  Co.  v.  City  of  Chicago  (III.),  52 
N.  E.  Rep.  866.  Oct.  24,  1898.  Rehearing  denied  Dec.  13,  1898. 
Under  its  previous  decisions,  the  supreme  court  of  Illinois  says 
that  it  regards  the  question  settled  that  a  street  railway  occupying 
a  public  street  is  liable  to  be  assessed  for  a  local  improvement  in  the 
same  manner  as  other  property  owners. 

But  reliance  was  placed,  in  this  case,  by  the  company,  on  the  pro- 
vision of  the  revenue  law  that  "the  personal  property  of  street  rail- 
road, plank  road,  turnpike  or  bridge  companies  shall  be  listed  and 
assessed  in  the  country,  town,  district,  village  or  city  where  the 
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priiiciiial  i)lace  of  business  is  located.  The  track,  road  or  bridge 
sliall  be  licld  to  be  personal  property,  and  listed  and  assessed  as 
such  in  tlie  town,  district,  village  or  city  where  the  same  is  located 
or  laid." 

The  fact  that  the  track  of  a  street  railroad  company  may  be  re- 
quired to  be  assessed  as  personal  property  for  general  taxation,  the 
court  however  holds,  has  no  bearing  on  the  question  of  taxation 
for  local  improvements.  No  question  in  regard  to  the  assessement 
and  collection  of  general  taxes  under  the  revenue  law  of  the  state,  it 
maintains,  is  involved  in  a  case  of  a  special  assessment  for  a  local 
improvement. 

The  legislature,  no  doubt,  had  the  right  to  provide,  in  the  asscss- 
nient  of  property  for  state,  county,  and  city  purposes,  that  the 
track  of  a  street  railroad  company  might  be  assessed  as  personal 
property,  without  changing  the  nature  or  character  of  the  property 
when  a  proceeding  might  be  instituted  to  make  an  assessment  on 
contiguous  property  to  pay  for  a  local  improvement,  says  the  court. 
Ic  perceives  no  reason  why  for  one  purpose  it  might  not  be  treated 
as  personal,  and  for  the  other  as  real,  property.  But,  however,  that 
may  be,  it  adds  that  it  is  satisfied  that  the  property  of  this  company 
was  within  the  meaning  of  the  law,  contiguous  property,  and,  as 
such,  was  properly  assessed  for  the  construction  of  a  vitrified  tile- 
pipe  sewer. 


KULKS  AS   EVIDENCE  IN   PERSONAL  INJURY   CASES. 


MOTORMAN  SHOULD  HAVE  FULL  USE  OF  BOTH 
EYES. 


Rice  v.  Crescent  City  Railroad  Co.   (La.),  24  So.  Rep.  791.     Jan. 

P,  1899. 

No  man  should  be  in  charge  of  an  electric  car  as  motoneer,  run- 
ning along  populous  thoroughfares  of  a  city,  the  supreme  court  of 
Louisiana  holds,  who  has  not  the  full  and  complete  use  and  sight 
of  both  eyes. 

In  this  case,  a  motor  inspector  and  repairer  of  cars,  whose  right 
eye  had  been  injured  in  an  accident,  so  that  he  was  almost  blind  in 
that  eye,  who  had  boarded  the  car  in  question,  had  been  asked  by 
the  regular  motorman  to  fake  charge  of  the  car,  because  the  motor- 
man  felt  sick  from  a  blow  he  had  received  in  the  stomach  by  reason 
of  the  brake  handle  slipping  from  his  hand. 

A  child  was  run  over,  and  killed.  If  the  temporarily  acting 
motorman  saw  her,  and  failed  to  govern  his  car  accordingly — run- 
ning at  such  slow  speed  as  to  be  able  to  check  it  immediately 
should  the  imminence  of  danger  appear — the  court  says  he  was 
guilty  of  the  grossest,  if  not  criminal  neglect.  If  he  did  not  see 
her,  it  says  that  it  was  due  to  the  fact  that  he  was  not  performing 
his  duty  by  keeping  a  sharp  outlook,  or  to  the  fact  of  his  blind- 
ness.    In  either  event,  it  holds,  the  company  would  be  liable. 

The  fact  that  the  car  ran  150  feet  after  the  child  and  its  nurse  were 
struck,  the  court  pronounces  eloquent  in  refutation  of  the  conten- 
tion of  the  defense  that  there  was  neither  negligence  in  the  efTort 
to  stop  the  car  nor  want  of  skill  on  the  part  of  motorman  in  diong 
so. 

A  child  354  years  of  age  is,  of  itself,  the  court  holds,  incapable 
of  contributory  negligence.  But  if  its  nurse,  after  reaching  it  on 
the  street,  started  back  with  it  across  the  track,  and  in  consequence 
of  this  was  run  over,  the  court  says  that  it  would  relieve  the  com- 
pany of  liability. 

No  doctrine  or  rule  exists  in  Louisiana,  the  court  says,  that  the 
negligence  or  imprudence  of  a  plaintiff,  while  not  of  the  proximate 
character  to  defeat  his  recovery,  may  yet  be  looked  to  by  the  jury 
or  court  in  mitigation  of  damages. 

Nevertheless,  the  supreme  court  goes  on  to  say  that  it  has  con- 
stantly exercised  its  reasonable  discretion  of  increasing  or  dimin- 
ishing the  sums  awarded  for  damages,  according  as  its  judgment, 
operating  on  the  facts,  prompted  in  given  cases. 

But  it  denies  that  it  has  ever  been  the  intention  to  fix  by  rule 
specific  sums  for  different  classes  of  injuries,  or  for  varying  grades 
and  duration  of  anguish  and  suffering.  In  this  respect,  each  case, 
it  says,  considered  independently,  on  its  merits,  and  on  the  state 
of  facts  peculiar  to  it,  a  diie  regard,  however,  being  always  had  to 
the  proper  observance  of  a  reasonable  uniformity  of  jurisprudence 
on  general  lines. 

Finally,  the  facts  and  circumstances  of  this  case,  it  thinks  justify 
the  reduction  of  the  verdict  of  the  iur>'  from  $12,500  to  $4,000,  for 
the  killing  of  the  child  mentioned. 


Cincinnati   Street  Railway  Co.  v.  Allcmclcr  (O.),  S3  N-   1'-   K«P- 

300.     Mar.  14,  1899. 

Rules  .idopted  by  a  street  railway  company  for  the  government 
of  its  employes  in  operating  such  railway,  the  supreme  court  of 
Ohio  holds,  are  competent  evidence,  when  relevant,  in  the  trial  of  a 
cause  for  damages  for  i)ersonal  injury  caused  by  the  negligence  of 
the  servants  of  such  comjony. 

In  discussing  this  subject,  the  court  says  that  the  rules  by  which 
a  street  railway  company  runs  its  cars  arc  a  part  of  what  are  termed 
the  resgestae,  or  things  inseparably  connected  with  the  accident  as 
one  of  the  circumstances  surrounding  the  case,  and  which  arc  often 
necessary  to  a  proper  understanding  of  the  same.  They  arc  not  so 
much  in  the  nature  of  admission  as  a  part  of  the  transaction.  The 
rules  by  which  a  railway  is  operated  ar'-  as  much  a  part  of  the 
transaction  as  the  construction,  and  appliances  of  the  cars,  motors, 
machinery,  and  tracks. 

If  the  rules  require  more  care  of  the  employes  for  the  safety  of 
the  passengers  than  the  law  requires,  the  court  goes  on  to  say  that 
it  is  easy  for  the  court  to  say  so  to  the  jury,  and  point  out  what 
the  law  requires,  and  wherein  the  rules  require  more  than  the  law, 
and  that  to  the  extent  of  the  excess  the  company  is  more  careful 
than  is  required  by  law.  Such  a  showing,  it  thinks,  would  be  an  ad- 
vantage to  the  company  instead  of  a  detriment. 

If  the  rules  require  only  what  the  law  requires,  the  court  main- 
tains that  no  harm  can  come  to  the  company  from  their  introduc- 
tion in  evidence. 

But  if  the  rules  require  less  than  the  law,  or  if  there  are  no  rules 
flt  all.  then,  the  court  says,  the  company  might  well  be  held  to  be 
negligent  for  such  a  state  of  affairs. 

It  seems,  therefore,  reasons  the  court,  that  the  introduction  of  the 
rules  of  the  company  is  not  only  proper,  but  would  lead  to  the 
working  out  of  just  results  in  all  cases,  sometimes  against  the  com- 
pany and  sometimes  in  its  favor.  The  fear  that  the  introduction  of 
the  rules  of  the  company  would  discourage  such  companies  from 
making  strict  rules  for  the  safety  of  passengers,  the  court  thinks,  is 
more  fanciful  than  real.  The  reason  it  gives,  is  that  the  company 
would  suffer  much  more  loss  from  absence  of  strict  rules  than  from 
having  the  rules  introduced  in  evidence,  and  self-preservation 
would  induce  such  companies  to  adopt  such  rules  as  will  reduce 
accidents  to  a  minimum,  whether  such  rules  are  received  in  evi- 
dence or  not. 


RIGHTS   WHERE   TELEPHONE  AND   ELECTRIC   RAIL- 
WAY COMPANIES  USE  SAME  STREETS. 


Birmingham  Traction  Co.  v.  Southern  Bell  Telephone  &  Tele- 
graph Co.  (Ala.),  24  So.  Rep.  731.  Oct.  29,  1898. 
In  this  case  a  bill  was  filed  by  the  last  named  company  praying 
that  an  injunction  be  issued  restraining  and  enjoining  the  traction 
company,  its  officers  and  agents,  from  so  constructing  its  line  of 
poles  and  wires  on  and  along  certain  streets  as  to  interfere  with, 
hurt,  harm  or  injure  the  complainant's  telephone  property,  service 
wires  and  poles;  and  an  injunction  was  granted. 

To  begin  with,  in  considering  the  case,  the  supreme  court  of  Ala- 
bama says  that  it  does  not  understand  that  it  was  insisted  that  the 
telephone  company  had  the  exclusive  right  to  the  city  streets  for 
the  purpose  of  operating  its  telephone  system.  No  company  under 
ordinary  circumstances,  can  assert  and  maintain  a  right  to  the  ex- 
clusive enjoyment  of  a  public  street.  Such  a  monopoly  the  law 
does  not  favor. 

In  the  same  vein,  the  court  goes  on  to  say.  that,  while  it  is  prob- 
ably true  that  two  electric  systems  of  the  kind  under  consideration 
cannot  be  constructed  in  and  operated  along  the  same  street — un- 
less it  be  of  uncommon  width — without  inflicting  some  incidental 
injury  or  damage,  the  one  to  the  other,  it  may  be  safely  stated  as 
applicable  to  all  conditions,  that  no  one  public  corporation  of  the 
kind  should  be  given  a  monopoly  to  the  exclusion  of  the  others  in 
the  use  of  the  streets  of  a  city.  Ordinarily,  it  holds,  such  privileges 
should  be  granted,  equal  with  and  not  superior  to  other  like  enter- 
prises established  for  the  use  of  the  public;  and  when  two  are 
authorized  by  law  to  use  the  same  street,  it  should  be  with  the  ex- 
press or  implied  condition,  that  each  shall  respect  the  rights  and 
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interests  of  the  other,  and  occasion,  no  unnecessary  liarni  the  one 
to  the  other. 

At  the  same  time,  while  the  court  does  not  decide  that  prior  oc- 
cupancy of  a  street  by  a  telephone  company  confers  any  superior 
privileges,  it  does  insist  that  it  may  certainly  be  considered  in  denial 
of  a  street  railway  company's  usurpation  of  superior  rights  in  the 
street. 

It  also  holds  that  where  the  unwarranted  usurpation  of  a  railway 
company  amounts  to  a  trespass  upon  a  telephone  company's  rights, 
which  is  recurrent  and  continuous,  a  court  of  equity  will  interfere 
by  injunction. 

Besides  this,  it  says  that  the  authority  of  a  court  of  cijuity  to 
grant  and  maintain  an  injunction  in  such  a  case  may  be  rested  on 
that  other  ground  of  chancery  jurisdiction,  that  such  courts  will 
interfere  to  control  such  corporations  as  these,  to  keep  them  within 
the  line  of  theii  authority  and  subject  to  law,  in  order  to  prevent 
such  usurpations  as  were  here  complained  of. 


EXEMPTION  FROM  OBLIG.\TION  TO  P.WE  BETWEEN 
TRACKS. 


Wood  V.  Common  Council  of  City  of  Binghamton  (N.  Y.),  56  N. 

Y.  Supp.  105.     Feb.  4,  1899. 

This  was  an  action  brought  by  certain  ta.xpaycrs  to  restrain  the 
collection  of  ta.xes  for  the  expense  of  paving  a  street,  between  the 
rails  of  the  track  of  the  Binghamton  Railroad  Company  and  two 
feet  in  width  outside  such  tracks,  and  to  compel  said  company  to 
pay  such  expense,  less  the  cost  of  paying  one  foot  in  width  between 
the  rails,  which  it  had  already  paid. 

Now,  while  it  concedes  it  to  be  true  that  this  company  became 
vested  with  all  the  rights  of  certain  other  companies  at  the  time  of 
their  consolidation,  and  that  the  statutes  under  which  the  several 
companies  were  organized  did  not  impose  an  obligation  to  pave 
streets,  yet  the  trial  term  of  the  supreme  court  of  New  York  holds 
that  the  omission  in  such  statutes  to  require  the  companies  to  pave 
did  not  vest  in  them  or  their  successor,  the  Binghamton  Railroad 
Company,  any  right  to  be  perpetually  exempted  from  such  obliga- 
tion, if  the  legislature  should  impose  it.  the  power  to  impose  such 
obligation  at  any  time  being  given  the  legislature  by  the  state  con- 
stitution. 

The  term  "vested  rights,"  the  court  holds  further,  relates  to  prop- 
erty rights,  and  does  not  emtrace  within  its  meaning  the  immu- 
nity or  exemption  created  by  an  omission  in  the  statute  under 
which  the  incorporation  was  effected,  to  impose  a  liability  for  the 
paving  of  streets  used  and  occupied  by  a  street  surface  railroad. 

And,  if  nothing  further  appeared  in  the  case,  the  court  says  that 
the  plaintiffs  would  be  entitled  to  the  relief  sought,  for  the  reason 
that,  under  the  general  railroad  law  as  amended,  it  would  be  the 
duty  of  the  defendant  railroad  company  to  pay  the  expense  of  pav- 
ing between  the  rails  and  two  feet  in  width  outside  thereof,  and  the 
city  of  Binghamton  would  have  no  power  to  assess  such  expense 
upon  the  abutting  owners  or  the  city  at  large. 

But  one  of  the  defenses  of  the  company  was  that  it  was  exempt 
from  the  duty  to  pave  required  by  section  98  of  the  provisions  of 
the  general  railroad  'aw  by  virtue  of  a  contract  or  contracts  made 
with  the  common  council  of  the  city,  in  1892,  which  the  legislature 
confirmed,  ratified,  or  legalized  in  1893,  which  contract  required  the 
company  to  pay  one-fifth  of  the  expense  of  paving  and  repairing 
between  the  rails  of  its  tracks  and  to  erect  poles  of  a  certain  de- 
scription which  might  be  used  by  the  city  for  the  purpose  of  string- 
ing electric  light  and  fire-alarm  wires,  etc.,  and  this  legalizing  act 
the  court  holds  valid  and  of  the  effect  contended  for  by  the  com- 
pany, so  that  it  was  entitled  to  judgment  dismissing  the  complaint 
on  the  merits,  though  the  action  of  the  common  council  alone 
would  have  no  such  effect,  being  unauthorized. 


CONSTRUCTION   OF  CONTRACT  WITH  TOWN   LIMIT- 
ING FARE. 


continuance  of  said  exclusive  franchise,  the  fare  from  one  point  to 
any  other  point  on  the  lines  of  the  party  of  the  second  part  in  said 
town  shall  not  exceed  five  cents."  By  entering  into  this  contract, 
the  supreme  court  of  Rhode  Island  holds  that  the  defendant  waived 
its  previous  rights  in  respect  to  fare,  including  the  rights  it  had  as 
one  of  the  successors  of  another  company  authorized  by  its  charter 
to  fix  rates  of  fare  not  exceeding  ten  cents  between  any  two  points 
on  said  road.  Under  this  view  of  the  contract,  the  court  pro- 
nounces the  defendant's  plea  of  justification  for  refusing  to  transfer 
and  carry  the  plaintiff  for  one  fare  of  five  cents  from  a  point  on  its 
main  road  to  a  point  on  the  connecting  road  above  mentioned  of 
no  avail,  so  far  as  it  rested  upon  rights  previously  held. 

There  still  remained  the  iiuestion,  which  was  the  one  chiefly 
pressed  in  argument,  whether  the  plaintiff  could  avail  himself,  as  an 
individual,  of  the  right  to  claim  the  benefit  of  the  provisions  of  the 
contract  in  an  action  of  trespass  for  assault  and  battery  on  account 
of  being  ejected  from  the  car  for  refusal  to  pay  an  additional  fare  on 
the  connecting  line.    This,  the  court  answers  in  the  affirmative. 

The  terms  of  the  contract,  that  "the  fare  from  one  point  to  any 
ether  point  on  the  lines  of  said  party  of  the  second  part  shall  not 
exceed  five  cents,"  the  court  declares  that  it  cannot  vary  by  reason 
of  the  fact  that,  when  the  contract  was  made,  two  rides  for  five  cents 
v/as  not  the  established  rate  of  fare. 

The  contract  in  question,  the  court  goes  on  to  say,  was  made  for 
the  benefit  of  passengers  using  the  defendant's  cars.  The  town 
could  hardly  show  damages  for  its  breach,  and  therefore,  if  the 
people  for  whose  benefit  it  was  made  could  not  recover  for  its 
breach,  no  one  could.  True,  the  town  might  take  steps  to  avoid 
the  contract  and  stop  the  road  for  failure  to  perform  conditions; 
but,  in  so  doing,  it  w^juld  cut  off  the  privileges  of  many  to  redress 
the  wrong  of  one.  This  would  neither  be  a  reasonable  nor  an 
adequate  remedy.  It  must  have  been  intended  to  be  a  contract  for 
the  benefit  of  the  public,  made  through  the  town  as  their  corporate 
representative,  upon  which  passengers  could  rely,  and  for  breach  of 
which  they  could  seek  redress;  otherwise,  it  would  be  a  contract 
of  little  obligation  and  force.  Along  this  line  of  reasoning  does 
the  court  reach  the  conclusion  that  the  plaintiff,  having  paid  the 
fare  of  five  cents,  had  paid  all  that  he  could  be  required  to  pay 
under  the  contract,  which,  being  for  the  benefit  of  passengers,  a 
class  of  which  he  was  one,  was  for  his  benefit,  and  of  which  he 
could  take  advantage. 

The  statute  giving  authority  to  a  town  to  act  by  ordinance  01 
contract,  the  court  says  that  if  it  acted  by  contract,  as  in  this  case, 
the  necessary  implication  was  that  it  might  stipulate  for  terms  other 
than  those  expressed  in  the  statute.  Thus,  the  statute  providing 
that  the  charge  for  service  should  not  be  greater  than  the  price 
actually  charged  by  the  corporation  at  the  time  of  granting  the 
franchise,  the  court  holds,  would  clearly  imply  that  it  might  be  less. 


NO  PRESCRIBED  RATE  OF  SPEED. 


Adams  v.  Union  Railroad  Co.  (R.  I.),  42  Atl.  Rep.  515.  Jan.  9,  1899. 
Under  a  statute  giving  authority  to  towns  to  pass  ordinances  or 
make  contracts  granting  franchises  to  corporations  for  operating 
street  railways,  etc.,  the  town  of  East  Providence  made  such  a  con- 
tract with  the  defendant,  in  which  it  was  agreed  that,  "during  the 


Fullerton  v.  Metropolitan  Street  Railway  Co.   (N.   Y.),  55  N.'  Y. 

Supp.  1068.  Feb.  10.  1899. 

There  is  no  statute,  says  the  first  appellate  division  of  the  supreme 
court  of  New  York,  which  prescribes  the  rate  of  speed  at  which  one 
may  run  a  car  through  the  streets  of  the  city  of  New  York,  and, 
therefore,  except  in  extreme  cases,  it  cannot  be  laid  down  that  to 
run  a  car  at  any  given  rate  of  speed  in  any  place  constitutes  negli- 
gence, as  matter  of  law.  It  is  not  intended  to  say,  it  continues,  that 
a  rate  of  speed  cannot  be  so  great  that,  taken  in  connection  with  all 
the  circumstances,  the  court  would  not  be  required  to  hold  that  it 
constituted  negligence  of  itself;  but  circumstances  which  would 
warrant  such  a  holding  would  be  extreme.  Ordinarily,  the  question 
whether  the  speed  constituted  negligence  is  a  question  of  fact,  to  be 
determined  by  the  jury  in  view  of  the  surrounding  conditions  at  the 
time.     All  these  things  are  to  be  taken  into  consideration. 

The  duty  of  the  driver  of  the  car  is  to  manage  it  in  a  reasonably 
prudent  and  careful  manner,  having  in  view  all  the  conditions  which 
surround  him  at  the  particular  place  where  he  is;  and  whether  in 
this  case  he  did  so  manage  his  car  the  court  holds  was  to  be  deter- 
mined by  the  situation  as  it  was  then  exposed  by  the  evidence  pre- 
sented in  the  case.  More  particularly,  it  hold  that  when  it  is  made  to 
appear  that  a  heavy  car,  operated  by  machinery,  running  upon  a 
steep  down  grade  in  a  populous  street  of  a  city,  is  permitted  to  ac- 
quire such  a  rate  of  speed  that  it  cannot  be  stopped  in  a  distance  of 
40  feet,  if  necessity  requires,  the  question  of  negligence  is  for  the 
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jury,  and  should  iml  bi-  dclorniiiu'd  as  a  legal  proposition  by  the 
court. 

Willie  there  liajipened  to  be  no  one  on  the  street  at  tlic  time  in 
ijuestion,  yet,  the  coiirl  says,  it  was  clearly  the  duty  of  the  motor- 
man  to  keep  his  car  under  reasonable  control,  so  that  he  could  man- 
age it  with  sullicient  promptness  to  stop  it  promptly,  if  occasion 
arose  to  do  so. 

While  there  must  be  conceded  to  vehicles  of  this  kind  a  right  to 
run  at  a  considerable  rate  of  speed,  yet,  continues  the  court,  that 
rate  of  speed  must  in  all  cases  be  such  as  is  reasonable  and  safe,  in 
view  of  the  correlative  rights  of  other  persons  upon  the  streets. 
Those  living  upon  the  streets  have  the  right  to  be  upon  them,  not 
only  to  go  backward  and  forward,  but  to  cross  them,  as  their  neces- 
sities, business,  and  even  pleasure,  may  require;  and  the  cars  run- 
ning along  the  street  must  be  managed  so  as  to  give  such  persons 
a  reasonable  opportti  lily  to  exercise  their  rights  in  the  streets,  if 
they  use  ordinary  caro  in  doing  so.  To  that  end,  it  is  clearly  the 
duty  of  the  persons  controlling  the  movements  of  such  a  vehicle  to 
keep  the  car  under  such  control  as  to  be  able  to  check  its  speed, 
or  bring  it  to  a  standstill,  in  time  to  avoid  injury  to  those  persons 
who  have  occasion  to  be  upon  the  street.  To  do  this  involves,  not 
only  the  duty  of  regulating  the  speed  of  the  car  so  that  it  may  be 
stopped  within  a  reasonable  time,  but  of  giving  such  a  strict  atten- 
tion to  the  situation  as  to  be  able  to  use  the  appliances  for  bring- 
ing the  car  to  a  stop  without  unnecessary  delay.  What  conditions 
must  exist,  to  establish  proper  care,  in  view  of  those  duties,  in  any 
given  case,  cannot  be  laid  down  as  a  matter  of  law.  They  must  be 
questions  of  fact,  to  be  determined  by  the  jury. 

It  is  safe  to  say,  however,  adds  the  court,  that  if  the  jury  should 
find  that  a  niotorman  permitted  the  speed  of  his  car  to  be  so  accel- 
erated upon  a  down  grade,  where  it  would  be  naturally  difficult  to 
control  it,  that  he  was  not  able  to  bring  it  to  a  stop  in  the  time  usu- 
ally taken  for  that  purpose,  when  the  car  was  running  at  the  ordi- 
nary rate  of  speed,  he  would  be  guilty  of  negligence,  for  which  his 
employer  would  be  responsible. 


RISKS  ASSUMED  BY  CONDUCTOR. 


Fikcsville,    Reistertown    &   Emory   Grove    Railroad    of   Baltimore 

County  v.  State,  to  Use  of  Russell  (Md.),  42  Atl.  Rep.  214.  Dec. 

20,  1898. 

In  accepting  the  employment  of  an  electric  railway  company  as 
conductor,  the  court  of  appeals  of  Maryland  holds,  a  person  takes 
upon  himself  all  such  risks  as  are  usually  incident  to  the  service, 
and  also  such  other  risks  as  are  known  to  him  or  are  discernible 
by  ordinary  care  on  his  part.  He  is  obliged  to  observe  and  guard 
himself  against  danger  from  the  poles  as  properly  or  apparently 
located.  On  the  other  hand,  where  a  pole  has  been  negligently 
and  improperly  placed,  so  that  thereby  the  usual  risks  of  the  service 
arc  increased,  and  if  such  misplacement  is  not  apparent  to  the  con- 
ductor with  the  exercise  of  reasonable  care,  and  is  not  in  fact 
known  to  him,  the  court  holds,  he  is  under  no  obligation  to  pro- 
tect himself  against  such  increased  risk.  In  such  case,  the  increased 
danger  being  bidden  and  secret,  no  rule  of  law  demands  that  he 
shall  look  out  for  it. 

Applying  these  principles  to  this  case,  where  tlie  poles  along  the 
road  were  apparently  placed  in  line,  as  is  usual  with  such  poles,  and 
at  the  apparent  distance  of  about  two  feet,  eight  inches  from  the 
track,  but  one  of  the  poles  was  seven  inches  closer,  the  court  holds 
that  for  the  increased  risk  consequent  therefrom  the  conductor  was 
not  bound  to  look  out,  unless  he  knew  of  the  location  of  the  pole, 
or  ought  reasonably  to  have  known  it.  or  unless  it  was  obvious. 

Taking  up  next  the  contention  that  the  conductor  in  question,  as 
matter  of  law.  was  guilty  of  contributory  negligence  in  attempting 
to  collect  fares  on  the  side  next  to  the  poles,  the  court  says  that  he 
was  a  new  man,  and  knew  of  no  rules  on  the  subject,  and  was  not 
informed  there  were  any.  His  duty  was  to  collect  fares,  and  he  was 
not  directed  on  which  side  of  the  car  he  was  to  do  it.  If.  therefore, 
he  chose  to  collect  the  fares  on  the  pole  side,  for  any  reason,  the 
court  continues,  his  obligations  as  to  taking  care  of  himself  were 
not  thereby  enhanced.  He  was  bound  in  any  case  to  look  out  for 
the  poles  as  they  ought  to  have  been  and  apparently  were  located 
but  the  use  of  the  pole  side  of  the  car  did  not  impose  upon  him  the 
duty  of  knowing  what  he  did  not  and  could  not  reasonably  know. 
If  he  did  not  know  of  the  misplaced  pole,  and  the  increased  risk 
growing  out  of   its   misplacement,   there   was   no   reason  why   he 


should  not  collect  far.s  on  the  pole  side,  so  long  as  he  was  careful 
to  protect  himself  from  all  the  apparent  danger  he  incurred  in  so 
(ioing. 

In  all  such  cases,  adds  the  court,  the  question  of  the  negligence 
of  the  parlies  slioulil  be  submitted  to  the  jury,  for  them  to  deter- 
mine from  all  the  fads  ofTcrcd  in  evidence  whether  cither  or  both 
of  the  parties  had  been  guilty  of  negligence,  in  consequence  of 
which  the  accident  happened. 


A   PECULIAR   ACCIDENT. 


The  accompanying  cut  is  taken  from  a  photograph  of  an  accident 
that  occurred  at  Watcrtown,  N.  Y.,  during  the  March  bllzzaril, 
.-nd  accentuates  the  i)retty  well  established  fact  that  the  street  rail- 
way manager's  couch  is  not  necessarily  a  bed  of  roses.  It  might 
iiot  be  amiss  at  this  juncture  to  invite  'hp  ardent  advocates  of  mu- 
nicipal ownership  to  contemplate  the  above  picture.  They  might 
possibly  hesitate  before  thrusting  their  sickle  with  too  prodigal  a 
hand  into  the  golden  harvest  the  grasping  monopolies  are  supposed 
to  be  reaping. 

There  were  some  peculiar  features  surrounding  this  accident  that 
make  it  of  interest.  In  the  first  place,  it  is  a  striking  illustration  of 
the  old  adage  that  it  is  the  unexpected  that  happens,  and  that  acci- 
dents do  not  as  a  rule  occur  at  the  so-called  danger  points,  for  the 


WRECK  AT  WATERTOWX.  X.  Y. 

car  left  the  rails  on  a  straight  and  level  piece  of  track  which  was 
ill  perfect  order,  the  car  running  at  a  moderate  rate  of  speed.  But 
it  chanced  to  be  raining  and  freezing  hard  at  the  same  time,  and  the 
girder  rail  filled  up  rapidly  with  ice,  causing  the  flanges  of  the  for- 
ward wheels  to  mount  the  rail.  The  car  ran  some  13  ft.  on  the  frozen 
ground  and  went  over  the  abutment  of  the  bridge,  falling  a  distance 
of  30  ft.,  the  forward  part  of  the  car  being  submerged  in  the  water  of 
the  Black  River.  Nothing  was  saved  of  the  wreck  except  the  trucks 
and  motors,  there  not  being  enough  left  of  the  wood-work  "to  make 
tooth-picks,"  as  Superintendent  Smith  graphically  expressed  it. 

Fortunately  only  three  passengers  were  in  the  car  when  it  took 
its  fearful  plunge;  two  of  them  saved  themselves  by  jumping.  The 
only  person  injured  was  a  young  man  named  Zimmerman,  who  was 
carried  down  with  the  wreck  and  pinioned  under  the  front  platform 
— all  of  his  body  being  submerged  in  the  water  except  his  head, 
which  he  managed  to  hold  up  until  he  was  rescued  from  his  peril- 
ous position  by  neighbors,  who  were  obliged  to  chop  away  a  por- 
tion of  the  wreck  before  he  could  be  extricated.  He  was  taken  to 
the  hospital,  where  it  was  found  that  in  addition  to  severe  bruises 
he  had  sustained  an  injur>-  to  the  spinal  cord,  causing  partial  paraly- 
sis, this  company  happily  disappearing  after  a  few  weeks. 

The  company  was  insured  with  the  American  Mutual  Indemnity 
Co.,  of  Scranton.  Pa.,  which  sent  its  adjuster.  Dr.  H.  B.  Rockwell, 
to  the  scene,  and  succeeded  in  obtaining  Mr.  Zimmerman's  release 
for  $150.  An  enterprising  attorney,  even  before  the  adjuster  had 
left  town,  succeeded  in  persuading  the  man  that  he  w^as  "incompe- 
tent to  sign  a  release."  and  instituted  a  suit  against  the  company. 
\rhich  was  afterwards  withdrawn,  however,  when  it  was  found  that 
he  could  not  enlist  the  co-operation  of  the  doctors  and  nurses. 
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WISCONSIN   ANTI-PASS  LAW. 


At  the  last  session  of  the  Wisconsin  Legislature  an  anti-pass  law 
was  passed  and  it  received  the  approval  of  the  governor.  It  is  as 
follows: 

"Section  i.  No  person,  association,  co-partnership,  or  corpora- 
tion shall  offer,  or  give,  for  any  purpose,  to  any  political  committee, 
or  any  member  or  employe  thereof,  to  any  candidate  for,  or  incum- 
bent of  any  office  or  position  under  the  constitution  or  laws,  or  un- 
der any  ordinance  of  any  town  or  municipality,  of  this  state,  or  to 
any  person  at  the  request  or  for  the  advantage  of  all  or  any  of  them, 
any  free  pass  or  frank,  or  any  privilege  withheld  from  any  person, 
for  the  traveling  accommodation  or  transportation  of  any  person  or 
property,  or  the  transmission  of  any  message  or  communication. 

"Sec.  2.  No  political  committee,  and  no  member  or  employe 
thereof,  no  candidate  for  and  no  incumbent  of  any  office  or  position 
under  the  constitution  or  laws,  or  under  any  ordinance  of  any  town 
or  municipality,  of  this  state,  shall  ask  for,  or  accept,  from  any  per- 
son, association,  co-partnership,  or  corporation  or  use  in  any  man- 
ner or  for  any  purpose,  any  free  pass  or  frank,  or  any  privilege  with- 
held from  any  person,  for  the  traveling  accommodation  or  trans- 
portation, of  any  person  or  property,  or  the  transmission  of  any 
message  or  communication. 

"Sec.  3.  .\ny  violation  of  any  of  the  above  provisions  shall  be 
punished  by  imprisonment  in  the  state  prison  not  more  than  five 
years  nor  less  than  one  year,  or  by  fine  not  exceeding  one  thousand 
dollars,  nor  less  than  two  hundred  dollars. 

"Sec.  4.  No  person,  and  no  agent  or  oHficer  of  any  corporation 
within  the  purview  of  this  act  shall  be  privileged  from  testifying 
ip  relation  to  anything  therein  prohibited:  and  no  person  having  so 
testified  shall  be  liable  to  any  prosecution  or  punishment  for  any  of- 
fense concerning  which  he  was  required  to  give  his  testimony  or 
produce  any  documentary  evidence. 

"Sec.  5.  This  act  shall  take  eflfect  ami  be  in  force  from  and  after 
its  passage  and  publication." 

In  compliance  with  this  act  a  number  of  street  railway  companies 
have  issued  orders  that  henceforth  policemen  and  firemen  will  not 
be  carried  free. 


PLAN  OF  X  URIDCE. 

X  bridge  was  built  for  $1.21  per  sq.  ft.  including  foundations,  a  total 
of  $6,408. 

The  X  bridge  is  supported  on  one  double  and  five  single  piers; 
the  piers  are  of  concrete,  i  m.  in  diameter,  and  rest  on  wooden  piles, 
the  cost  for  the  six  being  $858.  Old  rails  are  used  in  the  piers  to 
strengthen  them.     The  main  girders  are  continuous  and  placed  1.8 


CROSS     SECTION 


STEAM     TAAM 
AT  A     cross    GIAOCR 


ELECTRIC     TRAM 
THROUGH   AN   ARCH 
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THE  X  BRIDGE  AT  LE  MANS. 


A  bridge  built  not  long  since  at  Le  Mans,  France,  has  attracted 
a  great  deal  of  popular  attention  because  of  its  peculiar  form,  which 
is  that  of  an  X,  and  is  of  interest  to  engineers  because  of  the  low 
cost.  This  bridge  was  destroyed  by  M.  de  la  Noe,  a  chief  engineer 
of  bridges  and  roads,  and  has  been  described  in  recent  issues  of 
French  technical  papers,  notably  La  Revue  Technique. 

It  was  desired  to  build  a  bridge  across  the  Sarthe  for  the  depart- 
ment railroad  (steam)  and  at  the  same  time  provide  another  route 

for  an  electric  tramway 
system  which  had  pre- 
V  i  o  u  s  I  y  crossed  the 
river  on  a  wagon  bridge 
and  made  use  of  the  de- 
partment tracks  in  the 
neighboring  streets. 
The  existing  bridge, 
built  in  1888,  was  begin- 
ning to  show  signs  of 
weakness  under  the 
electric  tramway  traffic 
and  it  was  desirable  to 
stop  this,  and  quite  out 
of  the  question  to  run 
the  steam  trains  over  this  bridge.  At  the  same  time  it  was  found 
that  the  single  tracks  were  insufficient  for  the  use  of  the  two  roads 
and  the  narrow  streets  did  not  admit  of  a  second  track.  As 
a  solution  of  all  the  problems  it  was  proposed  to  build  a  new 
bridge  adjacent  to  the  existing  Pont  Yssoir.  The  city  and  the  elec- 
tric tramway  together  raised  $7,000  for  the  purpose  and  the  depart- 
ment $2,000  more,  which  was  fixed  as  the  maximum.  The  routes 
of  the  two  roads  decided  the  peculiar  X-shape  of  the  bridge. 

The  necessary  area  was  5,382  sq.  ft.  As  the  old  Pont  Yssoir  had 
cost  $7.07  per  sq.  ft.  with  foundations  and  $5.18  per  sq.  ft.  without 
foundations,  the  funds  at  hand  seemed  entirely  inadequate,  but  the 
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m.  apart.  The  cross  girders  are  old  rails  stuck  through  the  webs 
of  the  main  girders  and  resting  on  angles  riveted  to  the  latter.  The 
niches  between  the  cross  girders  are  of  hollow  brick,  and  concrete 
is  placed  above  so  that  it  forms  a  part  of  the  upper  flange  of  the 
main  girders. 

The  line  drawings  are  from  Indian  Engineering  and  the  general 
view  from  La  Nature. 


REPORT  OF  RECEIVER  OF  TERRE  HAUTE 
ROAD. 


Joshua  Jump,  receiver  of  the  Terre  Haute  (Ind.)  Electric  Rail- 
way Co.  retired  from  his  office  after  a  most  excellent  stewardship. 
Mr.  Jump  was  appointed  receiver  in  October  1897. 

His  first  annual  report  to  the  court  showed  total  receipts  of  $154,- 
804.15  and  disbursements  $140,619.26,  leaving  a  balance  on  hand  of 
$14,184.89. 

He  has'  recently  filed  his  last  report  which  is  from  Oct.  18,  1898, 
to  .^pr.  17.  1899,  inclusive  and  is  as  follows: 

Cash  on  hand $14,184.85 

From  passengers   47,816.05 

From  sundries  538-75 

From    light   installations    479-48 

From  city  lighting  12,916.21 

From  commercial  arc  lighting 2,721.81 

From  incandescent  lighting 9,404.60 

From  power  2,416.91 

From  steam  heat 2,125.59 

From  steam  heat  installations 75-55 

Total   $92,679.84 

Disbursements  88,934.01 

Balance    $3,745-83 
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STREET  RAIL\A/AY  TRACK  CONSTRUCTION. 


liy  M.  U.  liuKKU. 


Kiik'iilctTs'  Cllll)  itf  CiiiciiiM.-lti  and  |iu1>liMhecl  in  lln- J.niriial  iif 
llle  AMMocialiuil  of  ICnj^nUTriilif  Siu-itrtiirH. 


Ill  lriMliii|4  i1k'  siiljjccl,  it  appears  lo  In'  di'sii^ibU'  lo  ilrscrihc 
lirii'lly  what  was  done  in  the  days  of  tlic  liorsc  car,  the  transition  to 
that  wliich  is  now  l)iinn  done  to  provide  tracks  tor  the  motors  at 
present  in  nse,  and,  finally,  to  siit^tjest  such  forms  of  construction 
as  would  api)ear  appropriate  for  the  conditions  which  exist,  or  are 
likely  to  prevail  in  the  near  future. 

More  than  27  years  ago  the  writer  was  employed  lo  reconstruct 
certain  portions  of  track  in  Cincinnati,  and  to  re|)lace  some  curves 
that  were  in  unsatisfactory  condition.  He  found  tliat  the  curved 
rails  were  iron  castings,  and  that  the  curved  tracks  had  been  con- 
structed as  shown  by  Fig.  i.  Only  the  inside  rail  was  provided  with 
a  guard,  which  was  unnecessarily  high,  the  groove  was  excessively 
wide,  while  the  outer  rail  was  merely  a  flat  casting  upon  which  the 
wheel  was  carried  upon  its  llange.  It  was  thought  possible  to  bet- 
ter some  of  these  conditions,  so  new  patterns  were  made,  and  the 
curved  tracks  were  built  as  shown  by  Fig.  2.  It  will  be  observed 
that  the  "knees,"  or  castings  which  were  intended  to  hold  the  tim- 
bers to  gage  were  omitted,  and  the  tie  rod  introduced,  and  that  both 
rails  were  grooved.  Prior  to  that  time,  these  little  cast  brackets,  ■ 
fastened  to  the  ties  with  .3-in.  spikes,  had  been  the  sole  dependence 
for  holding  the  track  to  gage,  and,  since  the  loads  were  always  car- 
rieil  upon  the  upper  outer  corners  of  the  timbers,  there  was  always 
.1  tendency  to  widen  the  .gage.  The  tie  rod  was  introduced  to  resist 
this  pressure,  and  "knees"  were  afterwards  used  only  where  re- 
quired for  straightening  crooked  stringers,  or  where  joints  needed 
a  special  support. 

This  was  the  first  track  which  the  writer  ever  saw  made  of 
grooved  rails.  This  form  of  rail,  somewhat  lighter  in  section,  was, 
at  about  that  time,  or  soon  after,  patented,  made  of  rolled  steel, 
bent  to  the  desired  radius,  and,  for  many  years,  was  manufactured 
and  sold  by  the  William  Wharton  jr.,  Co.,  Limited,  of  Philadelphia, 
as  the  Wharton  patent  curve.  The  form  of  rail  head  has  not  been 
essentially  changed  in  the  standard  grooved  rails  of  today,  but  the 
support  is  difTerent. 

In  those  days  street  railroad  rails  were  essentially  "strap  rails," 
varying  in  weight  from  about  18  lb.  to  50  lb.  per  yard.  They  were 
spiked  to  the  tops  of  wooden  stringers,  which  were  in  turn,  fast- 
ened to  cross-ties,  generally  with  boat  spikes,  but  sometimes  with 
treenails  or  wooden  pins.  The  earth  or  gravel  was  tamped  under 
both  the  longitudinal  stringers  and  the  ties,  which  were  placed  four 
or  five  feet  apart,  so  that  the  loads  carried,  at  the  speeds  then  at- 
tained, were  fairly  well  supported,  while  the  track  was  in  good 
condition.  But  there  was  an  abundance  of  elasticity,  and  the  "wave 
motion"  that  theoretically  precedes  the  locomotive,  was  generally 
visible  to  the  naked  eye.  Each  car  was  usually  provided  with  a 
"frog,"  by  the  use  of  which  the  driver  was  expected  to  be  able  to 
pull  his  car  onto  the  track,  if  it  got  off.  or  to  pull  it  ofT  and  on 
again,  if  it  became  necessary  to  pass  around  some  immovable  ob- 
stacle on  the  track. 

The  niunicipal  statesmen  of  those  days,  in  protecting  the  rights  of 
their  constituents,  found  it  necessary  to  provide  a  broad  inside 
tram,  so  that  the  street  car  track  became  a  tramway  for  the  use  of 
all  vehicles  that  could  travel  upon  it.  The  width  of  the  express 
wagon,  to  the  outside  of  wheel  treads,  was  found  to  be  about  5  ft. 
2  in.,  so  the  gage  of  street  car  tracks  was  generally  fixed  at  5  ft.  2^^ 
in.  and  ordinances  provided  that  the  rails  should  have  an  inside 
tram  of  3  in.  As  a  natural  result,  vehicular  traffic  was  concentrated 
along  the  lines  of  street  railroad  tracks,  and  where  double  tracks 
existed  was  systematized  by  them  to  some  extent,  but  vehicles  go- 
ing in  the  same  direction  did  not  travel  at  the  same  speed,  and  the 
pulling  into  and  out  from  the  tramways  was  destructive  to  pave- 
ments and  tracks  as  well  as  to  vehicles. 

The  rails  were  secured  to  the  stringers  by  spikes  having  counter- 
sunk heads,  driven  through  the  tram  of  the  rails  into  the  wooden 
stringers,  but  the  expansion  and  contraction  of  the  rails,  due  to 
changes  in  temperature,  either  sheared  the  spike  heads,  enlarged 
the  spike  holes,  or  bruised  away  the  wood,  and  the  fastening  be- 
came defective,  but  the  rails  were  provided  with  lips  coming  down 
over  the  corners  of  the  stringers  which  aided  greatly  in  keeping 
them  in  place. 


Pavements  were  generally  of  cobblestone,  or  the  roadji  were  made 
of  broken  stone  or  gravel.  Hetween  rails,  where  the  car  horses  or 
mules  travelc<l,  the  most  satisfactory  roadway  was  the  cobblestone 
pavement.  An  eminent  engineer  of  this  city  invented,  and,  1  think, 
patented,  the  pavement  made  of  round  locust  blocks  paved  on  end. 
fjne  of  our  prominent  street  railroad  officials  fleclared  that  the  said 
engineer  made  that  pavement  all  out  of  his  own  head,  and  had 
blocks  left.  In  the  tracks  it  was  an  utter  abominati'in,  as  the  heart 
of  the  locust  block  polished  and  became  worn  to  a  rounded  point, 
while  the  residue  of  the  stick  disappeared,  and  animals'  feel  were 
destroyed  in  traveling  on  the  slippery  pc^s.  Where  the  wooden 
block  is  of  about  uniform  density,  as  cedar,  oak,  or  pine,  it  docs 
for  street  car  horses,  it  soon  becomes  worn  and  docs  not  furnish  as 
leliable  and  durable  footing  as  the  much-abused  cobblestone. 

A  few  forms  of  rails  that  were  used  arc  shown  in  Fig.  3.  A  shows 
the  "crescent  rail,"  which  was  laid  on  Flm  St.  It  weighed  about  18 
lb.  per  yard,  was  .spiked,  or  rather  mailed  to  3  x  6-in.  stringers,  had 
no  inside  tram,  and  was  rather  just  criticised.  B  shows  the  Route 
9  rail,  which  was  l^id  on  Vine  St..  .t  weighed  about  30  lb.  per  yard, 
the  rail  head  being  rolleil  thin  to  fit  over  an  oak  strip,  nailed  to  the 
lop  of  the  stringer.  It  had  the  rc<|uired  inside  tram,  and,  if  it  did 
not  fill  all  of  the  reijuirements,  it  rattled  around  in  them  effectually. 
C  was  the  Mount  .\uburn,  or  Route  8  rail,  laid  on  .Main  St.  It  was 
laid  on  6  x  8-in.  timbers  placed  flat.     It  made  a  very  good  tramway. 
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but  a  rather  indifferent  car  track.  There  was  but  little  rail  head, 
and  what  there  was  rested  upon  the  extreme  outside  of  a  broad  tim- 
ber, and  was  so  soon  pressed  out  of  gage  that  the  cars  traveled 
upon  the  wheel  flanges.  D  was  used  upon  the  same  route,  on  the 
upper  end  of  Main  St.  It  was  laid  on  4  x  6-in.  timbers,  set  on  edge. 
There  was  much  criticism  because  of  the  narrow  inside  tram,  but 
the  track,  being  held  to  gage  by  tie  rods,  was  a  fairly  good  one  for 
street  cars. 

E  is  the  center  bearing  or  "saddlebags"  rail,  laid  on  the  eastern 
part  of  Route  5.  and  on  Route  7.  It  was  the  best  of  the  strap  rails, 
because  it  had  sufficient  weight  to  make  it  tolerably  rigid,  and,  as  it 
brought  the  weight  upon  the  center  of  the  timber,  it  avoided  the 
tendency  to  tilt  the  stick  over,  and  thus  widen  the  gage,  as  did  all  of 
the  forms  having  the  inside  tram.  The  lack  of  the  tram  brought 
upon  it  much  censure  from  teamsters,  but  it  was  retained  until  the 
advent  of  the  electric  motor. 

F  is  the  standard  T-rail  of  about  35  to  40  lb.  per  yard,  always  pre- 
ferred by  railroad  companies,  and  very  much  used,  but  objected  to 
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in  pavements,  because  it  provided  no  tram,  but  did  provide  a  groove 
alongside  of  it  in  the  road.  Its  defects,  from  the  side  of  the  railroad 
company,  were  lack  of  depth,  lack  of  protection  to  wheel  flanges, 
and  weak  ioints;  while,  on  the  side  of  the  public,  it  was  claimed  that 
no  street  surface  could  be  maintained  adjacent  to  it. 

G  is  the  standard  tram  rail,  weighing  from  42  to  50  lb.  per  yard, 
used  upon  what  was  regarded  as  first-class  lines  in  cities  requiring 
good  service  and  well-maintained  streets. 

Where  the  rails  met  upon  the  timbers,  the  wood  soon  yielded, 
and  the  maintenance  of  the  joints  became  troublesome.  In  origi- 
nal construction  an  iron  plate  about  4  x  6  x  54  in.  was  used,  but  it 
was  soon  shown  that  something  more  rigid  was  necessary.  The 
cast  iron  joint  plate,  shown  in  plan  and  section  at  H,  Fig.  3,  was 
devised  by  the  writer,  and  was  the  most  satisfactory  that  he  has 


plate,  and  thus  avoid  interruiiting  tile  driver  when  engaged  in  his 
legitimate  occupation  of  beating  his  team.  In  the  few  nights  that 
the  writer  spent  with  the  inventor  in  this  city,  setting  two  or  three 
of  those  contrivances,  Mr.  Johnson  saw  the  decayed  timbers,  and, 
bringing  his  inventive  mind  to  bear,  he  produced  the  "girder  rail." 
The  iron  or  steel  web  and  base  of  the  T  rail  were  placed  beneath  the 
head  and  tram  of  the  strap  rail,  the  base  and  stem  taking  the  place 
of  the  wooden  stringer.  Being  about  right,  it  soon  became  popular, 
and  the  worst  evil  now  connected  with  it  arises  from  the  fact  that 
there  are  too  many  forms  of  it.  If  standard  weights  and  heights 
were  rolled,  the  cost  of  manufacture  could  be  reduced,  and  better 
results  would  follow. 

Street  railroad  companies  had  become  accustomed  to  the  use  of 
lifht  rail  sections,  the  price  per  ton  for  iron  rails  was  then  about 


d^" 


5  3!^ 

5  x  7  filrliigpr         5x7  Stiliigt'i 


n-h 


JHrounil  iron 


4  \  r.  \  7 


r[i 


Plan 


fk;.  2.— track  built  in  1873. 


f=^ 


.X  or 


;  4  xO 


Wooden 
Stringer 


D. 


strip 


Wooden 
Strliiffc  ■ 


Wooden 
Stringer 


c. 


Wooden 
Stringer 


E. 


F. 


Wooden 

Stringer 


G. 


H. 


w 


^ 


seen,  excepting  a  plate  slightly  lighter,  but  very  similar  in  section, 
made  of  rolled  iron. 

The  gage  having  been  arbitrarily  fixed  at  a  width  that  suited 
street  traffic,  it  became  necessary  to  construct  cars  having  a  short 
wheel  base  in  order  to  operate  them  on  the  curves  necessary  to  turn 
the  corners  in  city  streets.  A  rigid  wheel  base  of  about  6  ft.  was 
commonly  adopted,  and  we  could  swing  around  a  circle  having  a 
radius  of  33  ft.  to  the  center  of  the  track.  As  might  be  expected, 
there  was  some  friction  connected  with  such  proceedings,  but  these 
short  curves  never  occurred  upon  heavy  gradients,  and  the  resist- 
ance due  to  curvature  was  not  the  most  serious  obstacle  to  be  sur- 
mounted. 

For  the  empty  horse  car,  the  load  upon  each  wheel  was  about 
half  a  ton,  seldom  exceeding  1,200  lb.  The  live  load  was  exceed- 
ingly variable,  arid  generally,  good-natured  and  accommodating. 
If  it  found  itself  off  the  track,  and  stuck  in  a  chuck  hole,  it  would 
often  get  oflf  and  assist  in  putting  the  deal  load  back  upon  the  track. 
Of  average  passengers,  it  takes  between  50  and  60  to  make  a  load 
of  four  tons,  but  that  load  was  often  exceeded  on  crowded  cars, 
making  the  weight  on  each  wheel  frequently  greater  than  3,000  lb. 
These  heavy  loads,  on  the  yielding  timbers,  disturbed  the  pave- 
ments, and  made  street  and  track  repairs  continuously  expensive. 
City  officers  learned  that  the  maintenance  of  streets  carrying  car 
tracks  was  more  expensive  than  that  of  other  streets,  and  they  be- 
gan to  lay  additional  burdens  on  the  street  car  companies.  Pro- 
moters, failing  to  realize  the  great  expense  incident  to  street  main- 
tenance, frequently  accepted  grants  which  involved  such  great  ex- 
l-ense  for  paving  and  maintenance,  that  the  conditions  of  the  grants 
could  hardly  be  complied  with.  The  stringers  lequired  such  fre- 
quent renewals,  and  the  rails  were  so  constantly  loose  and  out  of 
gage,  that  some  remedy  must  be  devised. 

Mr.  Johnson  had  invented  an  automatic  switch,  so  planned  that 
the  mule  should  turn  it  by  stepping  on  the  proper  side  of  a  tilting 


three  times  the  present  price  for  steel  rails,  the  requirement  for  the 
inside  tram  was  being  rigidly  enforced,  and  the  sections  produced 
were  influenced  by  these  conditions,  so  that  all  defects  were  not 
eliminated.  In  Fig.  4,  A  is  a  typical  section  of  light  girder  rail, 
weighing  about  32  lb.  per  yard,  while  B,  would  then,  (say  15  years 
ago),  have  been  regarded  as  a  standard  heavy  section. 

In  these  sections  the  lack  of  strength  in  the  joints  is  at  once  ap- 
parent, and  lack  of  depth  became  troublesome  so  soon  as  any 
proper  form  of  street  pavement  was  to  be  placed  along  the  tracks. 
They  have  still  another  defect  which  people  were  slow  to  learn,  and 
which,  in  fact,  is  still  a  mystery  to  some  people  who  are  struggling 


with  low  joints.  In  the  girder,  the  rail  head  and  tram  constitute 
the  upper  chord,  the  base  of  the  rail  the  lower  chord,  while  the 
stem  makes  the  connecting  web.  The  distribution  of  the  material  is 
approximately  as  follows:  66  per  cent  in  the  upper  chord,  21  per 
cent  in  the  lower  chord,  and  13  per  cent  in  the  web.  This  is  a  bad 
disposition  for  a  beam  or  girder,  especially  when  the  material  in 
the  upper  chord  is  subject  to  much  wider  and  more  sudden  varia- 
tions in  temperature,  than  that  in  the  lower  chord.  The  rail  head 
and  tram,  being  exposed  to  the  direct  rays  of  the  sun,  become 
much  warmer  than  the  base  of  the  rail,  and  consequently  longer; 
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there  is  siiHiciciit  inaU-rial  in  Ihc  base  to  cause  the  rail  to  curve 
vertically,  loosening  it  from  the  ties,  and  no  fish  plate  or  other  fast- 
ening, and  no  trackmen,  however  skillful,  can  keep  uij  the  joints. 
This  condition,  with  its  consequent  troubles,  still  exists  with  the 
forms  of  rails  having  the  inside  tram. 

When  cities  began  laying  stone  block  pavements,  and  it  became 
aiiparent  that  neither  broken  stone,  gravel,  nor  asphalt,  could  be 
maintained  where  the  top  of  the  tic  came  within  three  or  four  inches 
of  the  surface,  various  devices  were  brought  out  for  lowering  the 
ties.  The  clamp  chair,  which  was  especially  adapted  to  what  is 
known  as  the  blub  rail,  in  which  the  lower  chord  of  the  girder  is 
given  a  rounded  form,  the  box  joint  chair,  the  brace  joint  chair,  and 
numerous  rail  clips  and  lie  plates  have  been  devised,  and  many  are 
still  in  use;  but  those  girder  rails  still  keep  on  bowing  up  in  the 
middle  and  down  at  the  ends,  and  they  still  continue  to  loosen  any 
and  all  of  those  fastenings,  and  they  are  not  likely  to  stop,  so  long 
as  metals  continue  to  expand  when  heated. 

To  obviate  these  difficulties,  and  to  provide  for  the  greater 
weights  and  higher  speeds  of  electric  motors,  deeper  girders  are 
being  generally  adopted,  carrying  the  rail  down  on  a  broader  base 
to  a  heavier  tie,  placed  at  a  greater  depth.  Sixty-five  and  70  lb.  per 
yard,  arc  now  regarded  as  light  rail  sections,  while  80,  90,  95,  and 
even  100  lb.  per  yard,  are  now  common  weights  of  rails  used  in  the 
tracks  of  electric  roads  in  the  streets  of  our  larger  cities.  But  near- 
ly all  of  them  arc  laid  on  wooden  ties.  It  is  true  that  the  tie  is 
generally  imbedded  in  concrete,  or  placed  upon  a  foundation  of 
crushed  stone  compacted  by  rolling,  but  the  fastening  of  the  rail  is 
to  this  perishable  tie,  and  it  is  inaccessible,  except  by  the  digging  up 
of  costly  pavements,  and  the  interruption  of  congested  trafTic.  The 
stringer  has  gone,  now  why  not  eliminate  the  perishable  tie.  Leave 
off  that  silly  inside  tram,  and  omit  the  wooden  tic,  and  you  may  be 
able  to  make  your  track  for  electric  roads  reasonably  permanent. 

The  maintenance  of  the  street  railroad  track  is  essentially  difTer- 
cnt  from  that  of  the  steam  railroad  track;  and  in  its  construction 
this  difference  should  be  fully  considered. 

The  steam  railroad  track  is  placed  upon  a  right  of  way  owned  and 
controlled  by  the  comp?ny  which  owns  the  track.  Its  construction, 
its  drainage  and  its  maintenance,  are  all  in  the  hands  of  its  owners, 
who  supply  the  requisite  material,  and  direct  the  workmen  under 
skilled  supervision.  The  joints,  the  drains,  the  tics,  are  visible,  and 
are  subject  to  daily  inspection.  When  the  requisitions  have  been 
made,  and  the  materials  and  funds  supplied,  (it  may  be  that  these 
are  sometimes  administered  in  homeopathic  doses),  there  is  nobody 
to  consult,  no  trafiic  to  interrupt  but  that  controlled  by  the  company 
itself,  and  repairs  are  systematically  made,  without  interference  or 
delay. 

With  the  street  car  track,  these  conditions  are  all  reversed.  The 
roads  are  built  in  public  streets  or  highways,  where  everybody  has 
a  right  of  way,  and  each  individual  assumes  and  asserts  that  he  has 
a  little  better  right  than  any  street  car  company,  when  he  wants  to 
drive  on  the  street,  and  an  absolute  right  to  be  carried  on  time, 
when  he  wants  to  ride  on  the  cars,  he  preparing  his  own  schedule. 

The  track  construction  is  entirely  buried  from  sight,  excepting 
the  tops  of  the  rails,  and  frequently  they  are  covered  with  mud. 
The  drainage,  when  there  is  any,  is  under  the  control  of  municipal 
authority,  and,  unless  provided  when  the  tracks  were  laid,  it  can- 
not be  either  supplied  or  maintained  by  the  street  railroad  com- 
pany, unless  it  be  under  conditions  which  the  municipality  shall 
dictate.  If  bolts  or  spikes  become  loosened,  or  a  tie  requires  better 
support,  such  facts  cannot  be  known  until  a  depression  is  visible  in 
the  track,  and  the  adjacent  pavement  shows  the  efTect  of  the  move- 
ment that  has  been  imparted  to  the  rails.  Then  a  permit  must  be 
(d)laincd  from  the  authority  having  control  of  street  repairs,  often 
involving  the  rights  of  contractors  who  have  agreed  to  maintain 
the  pavements,  and  in  due  time  the  street  pavement  can  be  taken  up, 
the  defect  remedied,  and  the  pavement  replaced.  The  delays  are  so 
vexatious,  and  the  conditions  imposed  are  so  onerous,  that  what 
might  have  been  prevented  at  trifling  cost  by  the  tamping  of  a  sin- 
gle tie.  or  the  adjustment  of  a  single  joint,  has  involved  numerous 
delays,  and  the  expenditure  of  many  dollars. 

Because  these  conditions  do  exist,  and  for  the  further  reason  that 
street  railroad  companies  should,  as  a  matter  of  right,  use  every 
proper  means  to  render  their  service  as  prompt  and  reliable  as  it  can 
practically  be  made,  and  because  the  use  and  occupancy  of  streets 
and  highways  by  the  street  car  companies  should  be  attended  by  the 
least  disturbance  of  such  roadways,  and  the  least  amount  of  inter- 
ference with  their  use  by  the  general  public,  it  follows  that  the  con- 


struction of  street  railroad  tracks  should  be  of  the  most  durable  ma- 
terials, and  the  most  permanent  workmanship  that  is  attainable  at 
reasonable  cost.  Since  the  electric  motor  has  taken  tlie  place  of 
animal  power  in  propelling  cars,  and  since  those  cars  have  been 
KHcn  such  weights  and  speeds  that  colliding  with  them  is  accom- 
panied with  great  danger,  it  follows  that  no  tramway  should  be 
lirovided  to  allure  vehicles  to  their  tracks,  but  that  street  surfaces 
should  be  so  formed  that  wagons  will  pass  over  or  along  the  rails 
without  being  impeded  by  the  broad  groove  or  rut  that  invariably 
accompanies  the  inside  tram.  That  feature  should,  therefore,  be 
eliminated  from  the  rail.  Where  street  surfaces  are  properly  paved 
and  maintained,  the  full  grooved  rail  should  be  laiil.  Where  they 
are  composed  of  broken  stone  or  gravel,  the  deep  T-rail  should  be 
laid,  having  a  low  inside  guard  that  will  provide  a  space  for  wheel 
flanges,  and  a  shoulder  against  which  the  road  metal  can  be  packed. 
Possibly  a  digression  may  be  permitted  for  a  brief  discussion  of 
rail  sections.  It  may  be  true  that  some  of  the  sections  of  girder 
rails  now  in  the  market,  have  been  lesigned  by  the  men  who  make 
and  sell  steel  by  the  ton,  so  that  weight  is  fully  as  desirable  as 
length  of  service.  Then  it  may  be  true  that  electrical  engineers  have 
designed  some  sections,  without  having  made  a  careful  study  of  the 
matter  of  so  disposing  the  material  as  to  secure  the  greatest  life  of 
rail  at  the  least  cost.  And  then  again  it  is  possible  that  a  few  city 
engineers  have  interjected  certain  requirements  and  conditions, 
just  because  they  could.  At  any  rate,  there  is  great  variety,  and 
many  of  the  sections  are  not  such  as  can  be  commended  on  the 


score  of  economy.  It  is  not  the  purpose  of  the  writer  to  design  a 
rail,  but  he  is  willing  to  state  a  few  of  the  principles  that,  in  his 
judgment,  should  be  considered  in  making  such  a  design,  and  he 
desires  to  urge  the  advisability  of  adopting  standard  sections  for 
certain  heights  and  weights,  so  that  the  cost  of  manufacture  can  be 
reduced. 

In  track  construction,  it  may  be  assumed  that  the  rail  is  the  es- 
sential feature,  and  that  it  should  be  so  designed  that  it  can  be  rigid- 
ly held  in  place,  that  it  will  resist,  without  deflecting  percepti- 
bly in  any  direction,  the  stresses  to  which  it  is  subjected,  and  that  it 
will  continue  to  do  so  until  it  shall  have  lost,  by  actual  wear  in  ser- 
vice, the  greatest  allowable  percentage  from  that  portion  with 
which  the  wheels  come  in  contact,  before  it  shall  be  unfitted  for  ser- 
vice. The  rail  head  upon  which  the  wheels  bear  is  the  only  portion 
subjected  to  actual  wear,  and  when  that  shall  have  lost  so  much  ma- 
terial in  service  as  to  cause  it  to  fail  to  properly  support  the  car 
wheels,  the  whole  of  the  residue  of  the  rail  becomes  scrap.  The 
web  and  the  base  serve  only  to  maintain  the  rail  head  m  proper  po- 
sition. Width  of  base  renders  the  rail  laterally  stiff  and  easy  to  sup- 
port. Depth  of  rail  makes  it  vertically  rigid,  and  carries  the  rail 
fastenings  down  beneath  the  paving  blocks.  It  also  provides  space 
for  rigid  joint  fastenings. 

When  the -rail  acts  as  a  girder,  the  material  in  the  base  is  sub- 
jected to  tensile  stress,  and  that  in  the  rail  head  to  compression.  To 
allow  for  reasonable  wear,  there  should  be  at  least  one-third  more 
material  in  the  upper  chord,  or  rail  head,  than  there  is  in  the  lower 
chord  or  base.  In  the  web  there  should  be  sufficient  material  to 
transmit  the  loads  to  the  base.     Inasmuch  as  the  web  must  resist 
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lateral  as  well  as  vertical  stresses,  it  is  usual  to  make  rather  liberal 
allowances  for  that  purpose,  and  also  to  give  ample  bearing  surface 
for  the  bolts,  but  web  material,  beyond  that  which  is  required  for 
these  purposes,  is  wasted,  and.  adding  to  the  thickness  of  the  web. 
in  high  rails,  increases  the  weight  more  rapidly  than  increasing  any 
other  dimension.  It  is  here  that  waste  occurs.  Granite  blocks  con- 
stitute our  heaviest  pavements.  They  are  6  in.  in  depth.  There 
cannot,  therefore,  be  any  valid  reason  for  giving  rails  a  greater 
depth  than  8  in.  In  a  rail  having  a  depth  of  8  in.,  there  can  be  no 
possible  use  for  a  greater  thickness  of  web  than  yg  in.  By  no  cal- 
culation or  practical  experiment  can  it  be  shown  that  a  web  of  that 
thickness  could  be  deformed  by  any  force,  or  combination  of  forces, 
acting  upon  it  in  the  track. 

As  an  example,  take  Section  95.  No.  216.  as  rolled  by  the  Jnhii- 
son  Co.,  and  very  extensively  used  in  this  city.  Fig.  5  shows  the 
rail  as  used,  the  shaded  portion  of  the  head  being  that  part  subject 
to  wear,  and  Fig.  6  shows  a  rail  of  the  same  weight  and  height,  just 
as  rigid  and  strong,  the  sh.aded  portion  of  the  head  again  repre- 
senting the  part  subject  to  wear.     When  that  part  shall  have  been 
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worn  from  either  rail,  as  it  will  be  by  continued  use,  the  residue 
will  be  scrap.  A  comparison  of  the  areas  of  the  shaded  portions  of 
the  sections  shows  that,  if  the  wear  be  uniform,  the  changes  sug- 
gested would  increase  the  life  of  the  rail  about  60  per  cent.  That  is 
to  say,  if  the  rail  shown  in  Fig.  s  has  a  life  of  15  years,  that  shown 
in  Fig.  6  will  wear,  under  the  same  traffic,  24  years  or  more. 

The  essential  diflferences  consist  in  widening  the  base,  deepening 
the  groove  by  lowering  the  guard,  squaring  up  the  side  of  the  rail 
head  to  lessen  the  flange  friction,  and  taking  material  from  the  web 
and  placing  it  where  it  will  be  subject  to  wear.  But  this  is  only  a 
criticism,  not  a  design.  It  is  made  upon  a  rail  section  which  is  very 
familiar  to  all  of  us,  and  is  in  fact  on  a  section  that  is  very  much 
superior  to  many  that  are  in  use.  The  tonnage  carried  by  some  of 
the  tracks  where  this  rail  is  in  use  closely  approximates,  if  indeed  it 
docs  not  exceed,  that  upon  the  main  tracks  of  some  first-class  steam 
railroads.  That  use  will  wear  down  those  rails,  and,  unless  the 
joints  fail,  the  wear  will  be  quite  uniform,  and  nearly  as  indicated 


upon  the  sections.  It  is  certainly  desirable  to  defer  the  day  of  re- 
newal as  long  as  possible.  It  is  no  more  difficult  to  roll  one  of 
these  forms  than  the  other,  and  that  form  should  be  used  which,  at 
equal  cost,  has  the  longest  life.  But  it  is  time  to  speak  of  the  real 
subject  of  the  paper,  that  is,  how  to  lay  the  rails. 

In  Engineering  News  for  Jan.  5,  1899,  are  two  articles  and  two 
designs  for  "permanent  ways"  for  steam  railroads.  The  one  written 
by  a  member  of  the  editorial  staflf  of  that  journal  is  so  readily  adapt- 
able to  the  construction  of  electric  street  railway  tracks  that  its 
author  should  have  full  credit  for  the  invention,  if  there  be  one. 
With  the  modifications  which  the  writer  would  suggest,  to  adapt  it 
to  street  railroad  track.s,  it  is  shown  in  Fig.  7. 

The  plan  consists  essentially  in  placing  the  rails  directly  upon 
continuous  concrete  beams,  placed  centrally  under  each  rail,  fasten- 
ing the  rails  to  the  concrete  by  holding-down  bolts  and  rail  clips, 
and  holding  the  rails  to  gage  by  gage  bars.  There  is  nothing  per- 
ishable in  the  construction,  and,  when  properly  built,  there  should 
be  no  expense  for  track  repairs  until  the  rails  wear  out.  The  dimen- 
sions of  the  beams  that  are  necessary  will  depend  upon  the  nature 
of  the  soil  and  upon  the  climate  in  which  the  tracks  are  laid.  In 
the  average  clay  or  gravel  soils  of  this  vicinity,  the  dimensions 
shown  on  the  drawing  will  be  found  ample  to  sustain  the  heaviest 
traffic,  where  the  subsoil  is  properly  drained.  This  form  of  con- 
struction should  not  be  used  upon  newly  constructed  embankments 
sulijcct  to  any  considerable  settlement. 

The  concrete  can  be  made  in  its  proper  position  in  the  street,  or 
the  blocks  can  be  made  at  a  factory,  hauled  to  the  work  and  placed 
in  the  tracks,  being  connected  by  iron  dowels,  as  shown  in  the 
sketch.  If  made  in  position,  the  concrete  would  be  placed  in  three 
layers,  and  the  sides,  instead  of  being  sloping  as  shown  on  the  left 
in  the  drawing,  would  exhibit  offsets,  as  on  the  right.  The  section- 
al area  and  the  bearing  surfaces  are  the  same  in  either  case.  The 
writer,  having  luuch  more  faith  in  the  continuous  beam  than  in 
either  the  tamping  of  the  foundation  or  the  dowel  joint,  would, 
wherever  possible,  build  the  beams  in  position;  but  where  that  pro- 
cess would  be  impracticable,  the  other  method  could  be  successfully 
used,  and  it  would  have  some  advantages.  For  instance,  there 
could  be  no  question  about  the  quality  of  the  concrete,  and  it  could 
not  be  used  until  it  had  acquired  sufficient  strength  to  insure  its 
preservation. 

The  base  of  the  rail  should  be  about  6  in.  in  width,  and  its  depth 
should  be  sufficient  to  give  to  the  rail  joints  as  nearly  the  sustaining 
power  of  the  body  of  the  rail  as  is  practicable.  If  inade  in  position, 
a  bearing  plateshould  be  placed  under  rail  joints;  if  made  at  the  fac- 
tory, that  would  not  be  found  practicable.  By  the  plan  shown  in 
Engineering  News,  the  holding-down  bolts  are  all  shown  on  the 
inside  of  the  rails,  but,  for  a  street  car  track,  the  writer  would  place 
two  bolts  in  each  rail  upon  the  outside,  and  bring  those  bolts 
through  the  base  of  the  rail,  for  the  reason  that  the  paving  may  be 
all  taken  from  one  side  of  a  rail,  while  it  remains  upon  the  opposite 
side,  and  the  pressure  might  then  be  so  great  as  to  spring  the  rail 
inwards,  unless  the  rail  clips  had  very  efficient  bearings.  While 
such  motion  would  not  be  likely  to  be  imparted  to  the  rail,  the 
method  suggested  would  certainly  prevent  it.  But  there  is  still  an- 
othe.r  reason, — viz,  these  two  bolts,  passing  through  the  base  of  the 
rail,  would  prevent  any  creeping  of  the  rails;  and.  as  the  holes  need 
not  be  slotted,  the  expansion  and  contraction  of  each  rail,  whatever 
that  might  be,  would  be  confined  to  that  rail  length,  and  its  effects 
could  not  become  cumulative.  About  one-half  the  usual  allowance 
for  expansion  and  contraction  should  be  made  in  track  laying,  as 
that  would  prevent  any  objectionable  openings  at  the  joints,  and  at 
the  same  titue  avoid  subjecting  the  track  fastenings  to  the  extreme 
stresses  brought  upon  them  by  attempts  to  wholly  resist  such  mo- 
tion. 

The  quality  of  the  concrete,  used  in  these  beams,  is  an  essential 
feature.  Its  cost  will  vary,  in  different  localities,  with  the  cost  of 
the  materials  which  compose  it.  In  this  climate  it  is  not  essential 
that  it  be  made  with  portland  cement,  because  it  will  not  be  exposed 
to  the  direct  action  of  the  weather;  but,  if  natural  cement  be  used, 
it  must  be  of  good  quality,  and  the  ingredients  must  be  so  propor- 
tioned and  manipulated  that  the  resulting  mass  will  be  a  dense  arti- 
ficial stone.  In  this  locality,  or  wherever  clean  sand,  crushed  stone 
or  clean  gravel  is  obtainable  at  the  prices  prevailing  here,  it  can  be 
made,  at  a  reasonable  profit,  at  $5  per  cubic  yard.  Upon  this  as- 
sumption, let  us  see  what  a  mile  of  this  kind  of  construction  will 
cost,  omitting  the  rails  and  street  paving,  as  those  items  are  com- 
mon to  each  kind  of  track. 
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ICsliiiKili-il  icis(  of  om-  mill'  ni  |jcriii:imnl   w.iy  fnr  ulcclric  street 
railriKiil : 

1,300  ^•u.  yil.  of  exeavalioii  at  $o.jo  1)lt  yil $  260.00 

ijo  cii.  yd.  ol  sand  for  sid)si)il  drain  at  $1.00  per  yd 120.00 

KHo  c-ii.  yil.  I  if  ccincri-te  at  $.S.<x)  per  yd 4.400.fK) 

ij,(i()S  II).   of  lioldinK-diiwn   bolts,   with   heads  and   nuts,   at 

ifo.oi  '-i  per  lb '44.y« 

.32,55.1  11).  of  K'lKe  bars  (f)'-i"  x  .?"  x  -HI")  at  $0,012  per  lb.. .  yjoM 

;;,Xif)  rail  clips  at  $0.04  each "2.64 

7.()Hi;  lb.  of  joint  plates  at  $f).oi  j  pi-r  lb 85.07 

Total   $5.SI3..W 

or  $1.04  per  lineal  fool.  If  the  blocks  be  made  in  lo-ft.  sections  and 
connected  by  dowels,  the  joint  plates  should  be  deducted,  and  $25.1 
iidded  for  the  cost  of  dowels  and  sockets,  niakinK  the  total  cost  per 
mile  $5,r)8i.2ri,  or  nearly  $1.08  per  lineal  fool.  The  cost  of  the  track 
layiuK  may  be  assumed  to  be  the  same  as  that  for  the  present  form 
of  construction.  Since  it  would  neccss.arily  be  done  simultaneously 
with  the  placiuK  of  the  concrete,  the  actual  expense  would  probably 
be  somewhat  less. 

Estimated  cost  of  one  mile  of  street  r.iilroad  track  on  lies  in  con- 
crete: 

1,400  cu.  yd.  of  excavalion  at  $o..'o  per  yd $  280.00 

1,175  CU-  y'-  "f  concrete  at  $.V()o  per  yd .?.52SO0 

2,640  ties  at  $0.45  each 1. 188.00 

7,920  lb.  of  spikes  at  $0.0125  pcr  lb 99-00 

4,69.5  square  yards  of  rolling  at  $0.03  per  s<i.  yd 130-79 

Total    ,$5,222.79 

cr,  about  $0.90  per  lineal  foot.  If  the  lies  be  laid  on  broken  stone, 
the  cost  per  nnle  will  be  about  $.!,8.so.oo,  or  about  $0.7.?  per  lineal 
foot. 

From  these  figures  it  will  be  seen  that,  if  this  form  of  track  con- 
struction be  desirable,  its  cost  is  not  prohibitive,  for  in  one  case  the 
saving,  by  methods  now  in  common  use,  is  but  5  cents  per  foot,  or 
$264.00  |)cr  mile,  and,  in  the  other  the  saving  is  but  31  cents  per  foot, 
or  $1,636.80  per  mile.  Now,  is  it  desirable?  If  it  be  really  perma- 
nent, there  can  be  but  one  answer  to  the  question,  and  it  appears  to 
be  perfectly  self-evident  that  a  track,  properly  constructed  upon  the 
plan  suggested,  would  cost  practically  nothing  for  repairs  until  the 
rails  should  fail  from  actual  wear.  Being  continuously  supported, 
the  rails  would  not  act  as  girders,  but,  if  the  foundation  should 
yield,  or  be  dug  from  under  them,  those  concrete  beams  and  the 
rails  would  carry  any  electric  car  now  in  use  over  spans  of  ten  or 
twelve  feet  without  perceptible  detlection.  The  construction  does 
not  extend  into  the  ground  a  suflicient  depth  to  interfere  with  pipes 
or  other  cqnduils,  and  at  the  same  time  it  does  rest  upon  a  part  of 
the  street  that  is  not  likely  to  be  seriously  disturbed  by  the  plumber 
or  the  street  repairer. 

The  question  may  be  asked,  why  make  the  beams  so  heavy,  when 
the  loads  upon  them  are  so  light?  The  answer  is,  that  in  view  of 
the  great  amount  and  unknown  position  of  the  excavations  that  are 
almost  constantly  being  made  in  the  public  streets,  it  is  cheaper  to 
provide  a  wide  margin  of  safety  than  to  repair  the  defects  that 
might  result  from  such  causes.  Then,  as  we  know  by  recent  experi- 
ence, the  frost  penetrates  to  considerable  depths  in  this  climate,  and 
would  be  likely  to  reach  the  bases  of  these  beams,  but  not  so  as  to 
affect  their  stability.  Were  they  lighter  and  shallower,  however,  its 
cfifects  might  be  seriously  detrimental  to  the  stability  of  the  track. 

The  holding-down  bolts  are  spaced  3  ft.  9  in.  apart,  making  eight 
on  the  inside  of  each  30-ft.  rail,  and  there  are  two  upon  the  outside 
of  each  rail,  making  10  i-in.  bolts  by  which  each  30-lt.  rail  is  se- 
cured to  its  foundation.  It  is  at  once  evident  that  this  atTords  far 
greater  security  than  is  now  obtained  by  about  three  times  the  num- 
ber of  spikes.  The  gage  rods  are  made  from  fl.at  steel  bars  6  ft.  I  in. 
long  for  our  Cincinnati  gage,  with  rail  bases  6  in.  wide  and  f^  in. 
thick.  "The  ends  are  turned  up  to  form  claws,  which  engage  the 
outer  edge  of  the  rail  flange,  and  the  central  part  is  stamped  into  a 
semicircular  trough  shape,  to  stifTen  it  to  resist  compression. 
These  bars  are  also  punched  to  slip  over  the  holding-dow-n  bolts. 
It  will  be  seen  at  once  that  these  gage  bars  would  offer  vastly  more 
resistance  to  the  spreading  of  the  rails  than  the  present  spikes  in 
wooden  ties.  The  rails  would,  in  fact.be  solidly  held  to  perfect  gage. 
The  .security  of  this,  as  compared  with  the  rail  braces,  tie  plates  and 
spikes  which  arc  now  ised,  will  be  apparent."  (From  Engineering 
News.) 


Regarding  tli-  subsoil  drain,  whicli  is  here  shown  as  filled  with 
coar.se  sand,  thj  writer  believes  that  to  be  the  most  eflfcclivc  ma- 
terial for  the  purpose,  except  in  rare  cases  where  the  inflow  of  water 
would  be  (|uite  considerable,  when  a  tile  should  be  bedded  in  the 
^and.  it  shoultl  be  connected,  by  tile  drains  properly  screened,  with 
Ihe  sewers  or  other  outlets  lor  the  water,  at  fre<|ucnt  intervals.  In 
placing  it  in  trenches,  it  should  be  well  conip-'icled,  so  as  to  aid  in 
supporting  the  concrete  beams.  These  trenches  should  not  be  filled 
with  broken  stone,  csiiecially  in  clay  soils,  as  the  clay  will  lili  the  in- 
terstices between  the  fragments  of  stone,  and  the  drains  will  thus 
become  entirely  clogged  For  the  same  reast)n  gravel  is  inferior  to 
sand.  Where  the  stdjsoil  is  sand  or  gravel,  the  drains  will  not  be 
re(|uired.  The  ((uantiiy  of  water  to  be  carried  by  these  drains  Is  so 
small  that  it  will  seldom  produce  a  running  stream,  but  it  is  of  the 
utmost  importance  that  it  be  cared  for,  or  its  cflfccls  may  be  highly 
detrimental. 

For  suburban  or  interurban  roads,  a  lighter  form  of  construc- 
tion may  be  used;  but,  even  in  such  work,  the  form  of  track  con- 
struction herein  described  would  be  found  economical  because  of  its 
I)crmanency  and  the  saving  that  would  be  effected  in  track  repairs. 

.\s  heretofore  staled,  the  writer  docs  not  claim  much  originality 
for  the  ideas  of  track  construction  advanced  in  this  paper,  but  he 
does  believe  them  to  be  in  the  nature  of  real  betterments  in  the 
work,  and  therefore  worthy  of  careful  study,  of  elaboration,  and, 
where  found  to  be  betterments  over  present  practices,  of  adoption. 
The  foundation  should  have  the  same  ownership  as  the  rail  which 
it  supports.  As  little  reliance  as  possible  should  be  placed  upon 
street  pavements  for  the  stability  of  the  tracks,  and  the  latest  possi- 
ble (luanlity  of  detriment  to  street  pavements causeil  by  the  presence 
of  the  tracks.  It  is  believed  that  the  plan  here  presented  will  be 
conducive  to  those  ends. 


LONDON  AUTOCAR- 


In  a  paper  before  the  Liverpool  Self-Propellcd  Traffic  Associaion 
Mr.  Thomas  H.  Parker  treats  of  new  features  in  the  design  of  moto- 
vehicles.  and  among  other  cars  describes  the  one  designed  by  him 
for  the  London  Electric  Omnibus  Co..  which  is  shown  in  the  ac- 
companying illustration. 

It  is  constructed  on  the  double-bogie  principle  having  the  bat- 
teries under  the  seats.     It  has  two  motors,  one  on  each  bogie,  driv- 


LONDON  AUTOCAR. 

ing  all  four  wheels.  To  each  of  the  four  wheels  has  been  attached 
a  powerful  hydraulic  brake,  working  by  means  of  a  force  pump  near 
the  driver's  seat.  It  has  only  two  handles  to  manipulate  it.  The 
vehicle  has  three  speeds  forward  and  one  backward,  it  will  turn  in 
is  own  length,  and  will  run  aver  ordinary  roads  25  miles  with  one 
charge  at  a  mean  speed  of  10  miles  an  hour.  The  weight  with  14 
passengers,  driver  and  conductor  is  about  7,800  lb. 


A  car  of  the  United  Traction  Co..  .■\llcghcny.  Pa.,  suddenly 
started  from  the  barns  at  5  o'clock  on  May  20th  and  ran  away.  It 
dashed  down  the  steep  grade  on  Charles  St,  and  on  a  curve  below 
jumped  the  track  and  crashed  into  the  front  of  the  Valley  House. 
There  was  no  one  on  l-.oard.  The  car  was  wrecked  and  the  damage 
to  the  bulding  was  about  $800. 
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OMAHA  EXPOSITION. 


NOTES   FROM    NIAGARA   FALLS. 


'  An  organization  has  been  perfected  in  Omaha,  Neb.,  calleil 
the  "Greater  America  Exposition,"  and  the  intention  is  to  hold 
an  exposition  in  which  exhibits  from  the  newly  acquired  posses- 
sions of  the  United  States  will  be  the  main  features.  The  build- 
ings of  the  Omaha  Exposition  of  1898  have  been  purchased  by 
the  new  company,  and  the  work  of  publicity  and  promotion  has 
begun.  The  show  is  to  open  July  ist  and  to  continue  for  four 
months.  The  managers  claim  that  already  commissioners  have 
been  sent  to  the  different  islands  to  secure  attractions  and  they 
promise  to  have  native  Cuban  and  Filipino  villages,  showing  the 
people  exactly  as  they  are  in  their  own  homes. 

But  these  colonial  exhibits  will  form  only  one  feature  of  the 
exposition.  Space  will  be  given  free  for  American  manufactures, 
and  it  is  to  be  hoped  there  will  be  a  good  showing  made.  Tlie 
grounds  are  now  being  handsomely  laid  out  and  a  veritable  trop- 
ical  garden   may  be  expected. 

COLLAPSE  OF  CAR  BARN  AT  CINCINNATI. 


The  framing  of  new  car  barn  of  the  Cincinnati,  Newport  &  Cov- 
ington Railway  Co.,  in  process  of  construction  at  the  corner  of 
iith  and  Brighton  Sts.,  Newport,  was  blown  down  in  the  severe 
storm  of  Sunday,  May  21st.  The  collapse  occurred  about  noon. 
The  damage  is  estimated  at  $5,000. 

This  car  shed  is  280  x  100  ft.  and  was  being  constructed  of  steel. 
About  half  of  the  trusses  were  in  position  upon  the  columns. 
Neither  the  trusses  nor  the  uprights  had  been  properly  braced  and 
the  wind  threw  the  entire  roof  frame  to  the  ground. 

There  will  now  be  considerable  delay  in  the  erection  of  this  barn, 
as  it  will  take  some  time  before  material  to  replace  badly  twisted 
members  can  be  obtained.  The  order  for  new  material  has  been 
placed  and  as  soon  as  possible  the  building  will  be  erected. 


The  Niagara  Falls  &  Lewiston  Electric  Railroad  Co.,  which 
built  and  for  four  years  operated  the  electric  railroad  through  the 
Niagara  gorge  along  the  New  York  bank,  will  pass  out  of  exist- 
ence and  be  succeeded  in  business  by  the  Niagara  Gorge  Railroad 
Co.  This  change  is  the  result  of  a  sale  of  the  road  by  the  sheriff 
of  Niagara  County  in  I.ockport  on  May  23d.  The  purchaser  was 
Herbert  P.  Bissell,  of  Buffalo,  who  is  the  chief  promoter  of  the 
new  company,  and  who  is  the  only  one  of  the  old  company  re- 
maining in  the  new  one.  The  capital  of  the  new  company  will  be 
$1,000,000,  whereas  the  old  company  was  capitalized  at  $1,400,000. 
During  the  month  of  May  large  forces  of  men  were  employed  in 
the  reconstruction  of  the  roadbed,  removing  fallen  rock,  and 
putting  in  new  trestles  and  bridges.  New  retaining  walls  were 
built  at  several  points.  The  roadbed  was  reballasted  and  the 
overhead  construction  repaired.  It  is  stated  that  steel  bridges 
will  replace  all  wooden  structures. 

The  incorporators  of  the  new  company  are:  Gen.  Francis  V. 
Greene  and  Avery  D.  Andrews,  of  New  York;  Herbert  P.  Bissell, 
J.  Henry  Metcalf,  Joseph  T.  Jones,  William  C.  Cornwell,  Clarence 
M.  Bushnell,  Edward  W.  Eames,  John  A.  Kennedy,  George  A. 
kicker,  Arthur  C.  CofTey,  Herbert  H.  Hewitt,  George  C.  Riley, 
George  V.  Turner  and  Bert  L.  Jones,  of  Buffalo.  The  board  of  di- 
rectors includes  all  of  the  incorporators  mentioned  excepting 
Messrs.  Kennedy,  Ricker,  Coffey  and  Riley.  The  officers  of  the 
company  are:  President,  Gen.  Francis  V.  Greene;  vice-president, 
Herbert  P.  Bissell;  secretary,  Herbert  H.  Hewitt;  treasurer,  Bert 
L.  Jones;  general  manager,  Godfrey  Morgan;  chief  engineer, 
George  A.  Ricker. 


Governor  Roosevelt  has  signed  the  bill  which  will  allow  the 
commissioners  of  the  New  York  state  reservation  at  Niagara  to 
construct,  without  expense  to  the  state,  street  railroad  tracks 
upon   and   along   that   part   of   the   Riverway,    so   called,   between 


WRECK  OF  CINCINNATI,  NEWPORT  i  COVINGTON  CAR  SHED. 


FIRE  IN   NEW   JERSEY. 


On  May  24,  1899,  about  3  a.  m.  the  car  house  of  the  Atlantic 
Highlands,  Red  Bank  &  Long  Branch  Electric  Railway  Co.,  at 
Shrewsbury,  N.  J.,  and  almost  all  the  rolling  stock  were  destroyed 
by  fire.  The  origin  of  the  fire  is  still  in  doubt,  but  the  evidence 
thus  far  seems  to  stamp  it  as  the  work  of  an  incendiary.  The 
car  house  was  large  encugh  to  hold  20  cars,  and  included  work 
shops  and  a  large  supply  of  stores.  It  was  built  of  brick,  with  an 
iron  roof.  Today  only  the  two  side  walls  are  standing.  There 
were  16  cars  in  the  shed  at  the  time,  and  these  were  totally  de- 
stroyed. The  loss  is  estimated  to  be  about  $35,000,  and  is  fully 
covered  by  insurance. 


Falls  and  Niagara  Sts.,  Niagara  Falls.  The  commissioners  in  theii 
discretion  may  grant  revocable  licenses  to  street  surface  railroad 
companies  to  use  such  tracks  upon  such  terms  as  the  commis- 
sioners may  prescribe.  The  Riverway  is  the  street  running  along 
Prospect  Park,  and  the  new  law  makes  it  possible  for  the  In- 
ternational Traction  Co.  to  make  connection  between  the  Falls 
St.  tracks  and  the  tracks  of  the  Niagara  Falls  Park  &  River  Ry. 
on  the  upper  steel  arch  bridge.  The  construction  of  this  loop  will 
thus  make  connection  between  the  tracks  used  by  the  Buffalo  & 
Niagara  Falls  cars  and  the  tracks  that  run  along  the  Canadian 
bank  of  the  river  to  Quecnstown,  and  in  the  future  electric  cars 
may  be  run  from  Buffalo,  N.  Y.,  to  Queenstown,  Ont.,  the 
steamer  landing,  direct. 


June  is,  1899.] 
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A  PROMINENT  VIRGINIA   MANAGER. 


Mr.  K.  D,  ApptTson,  K'.'"''''al  manaKcr  of  tlic  Cily  Street  Car 
Co.,  of  Siaiinlon,  Va.,  and  president  of  the  Virginia  Street  Kail- 
way  &  ICIcctric  Association,  has  been  praetically  identified  with 
electric  and  railway  work  all  his  life.  His  career  beKan  at  11 
years  of  age,  when  he  was  employed  in  the  cashier's  olTice  of 
the  Pidlnian  Palace  Car  Co. 

President  Apperson  was  born  at  Ml.  Slerliii^;.  Ky.,  on  Aug, 
16,  1863.  When  he  was  a  year  old  his  parents  moved  to  New 
Orleans.  He  was  with  the  Pullman  company  for  about  18  months, 
when  he  went  to  Kansas  City,  Mo.,  and  secured  <i  place  with  the 


R.  D.  APPERSON. 

Bell  Telephone  Co.,  as  switch  boy.  In  a  week  he  was  promoted 
to  the  position  of  operator,  and  in  course  of  time  became  the 
manager  of  the  office.  Resigning,  he  went  to  Little  Rock,  Ark., 
and  was  appointed  assistant  superintendent  of  the  Little  Rock 
Cotton  Seed  Oil  Mills.  He  held  that  position  for  five  years, 
when  the  same  company  made  him  superintendent  of  the  cotton 
compress. 

But  street  railway  business  began  to  attract  Mr.  Apperson  and 
he  left  the  Cotton  Seed  Oil  Co.,  to  become  cashier  of  the  Little 
Rock  &  Citizens  Street  Railway  Co.  In  four  months  he  was  made 
superintendent,  as  well  as  cashier,  holding  both  offices  until  the 
road  was  sold  in  April,  i8go.  Staunton,  Va..  was  Mr.  Apperson's 
next  field  of  action.  He  went  there  to  construct  and  equip  the 
City  Street  Car  line,  and  when  that  work  was  finished  he  was  asked 
to  take  the  full  management,  which  he  did.  For  six  years  the 
road  was  operated  by  horse  power.  He  then  changed  the  entire 
plant  to  electric  traction,  personally  superintending  the  installa- 
tion. At  this  time  also  he  installed  the  electric  lighting  and  gas 
plant  for  the  street  railway  company  and  now  holds  the  position 
of  general  manager  of  all  three  concerns. 

Mr.  Apperson  has  always  been  thoroughly  practical,  and  in  all 
his  street  railway  and  electric  work  has  drawn  his  own  plans  and 
done  his  own  engineering. 


IMPROVEMENTS  OF  SOUTH  CHICAGO  CITY 
LINES. 


There  is  great  activity  along  all  the  lines  of  the  South  Chicago 
City  and  the  Hammond.  Whiting  &  East  Chicago  Electric  roads. 
Improvements  of  all  kinds  are  under  way,  all  tending  to  put  the 
roads  in  first-class  condition.  Grades  are  being  raised,  streets 
p.ived,  sewers  built  and  grade  crossings  placed. 

Near  the  north  end  of  the  South  Chicago  City  line  the  grade  is 
being  raised  3'<  ft.  on  Buffalo  Ave.  and  the  street  paved  with  gran- 
ite blocks.  The  grading  begins  at  about  87th  St.  and  extends  south 
to  92d  and  around  the  curve  to  where  Indianapolis  Ave.  branches. 

Another  important  piece  of  work  is  the  putting  in  of  54  heavy 
solid  grade  crossings  to  repl.ace  "jump"  crossings.  The  new  cross- 
ings are  the  steam  road  standard,  built  of  80  and  Ss-lb.  rails.  The 
crossings  are  spiked  to  hardwood  tie  bedded  in  cement.     As  fast 


as  may  be  necessary  all  the  remaining  crossings  will  be  improved 
in  the  same  way. 

(Jn  the  Hammond,  Whiting  &  East  Chicagrj  line  Indianapolis 
Ave.  is  being  fillefl  from  where  it  begins  at  BufTalo  Ave.  to  Ham- 
mond, Ind.  This  line  passes  down  between  Wolf  I^ake  and  I-akc 
George,  crosses  the  Calumet  River  and  runs  on  to  Iloman  Ave. 
'j'he  Lake  County  Commissioners  are  doing  the  filling  and  arc 
macadamizing  1,3  ft.  on  each  side  of  the  street  railway  tracks, 
'i'here  are  on  this  line  four  miles  of  double  track  and  the  company 
is  paving  its  own  right  of  way. 

A  similar  improvement  is  being  made  on  the  other  branch,  the 
Whiting  &  East  Chicago  line.  The  grade  will  be  raised  and  the 
road  macadamized  from  the  junction  at  Forsylhc  across  the  state 
line  to  Whiting  and  from  Whiting  to  East  Chicago. 

A  large  sewer  is  being  constructed  in  Homan  St.  and  the  grade  Is 
being  raised  afjout  20  in.  from  the  Calumet  River  south.  In  the 
case  of  simply  grading  and  paving  the  .streets,  Mr.  Walmsley  docs 
not  allow  traffic  to  be  interfered  with  but  in  this  work  on  Homan 
St.  the  sewer  building  obliged  the  company  to  remove  its  tracks. 

The  company  has  plenty  of  cars  of  all  kinds,  but  just  now  the 
great  problem  is  to  secure  safety  in  operation.  The  long  footboard 
f<.r  open  cars  has  been  abandoned.  The  open  cars  are  being  recon- 
structed so  that  it  is  possible  to  enter  and  leave  them  from  the  rear 
platform  only,  that  in  front  always  being  guarded  with  gates. 
Wooden  guards  cover  all  the  wheels  and  with  the  fenders  it  seems 
an  impossibility  for  any  one  to  fall  or  be  dragged  underneath  the 
car.  For  a  long  time  the  general  manager,  Mr.  Walmsley,  recog- 
nized a  danger  in  passengers  putting  their  heads  and  arms  out  of 
the  cars  when  crossing  the  bridge  over  the  Calumet  River.  To 
avoid  accidents  he  had  rods  fastened  to  the  sides  of  all  the  cars, 
even  the  winter  ones.  He  has  adopted  the  same  plan  for  the  open 
cars  and  has  three  ;^-in.  round  iron  rods  placed  on  each  side  of  the 
cars.  To  prevent  small  children  from  falling  out  between  the  seats 
a  strip  of  l!-:2-in.  band  iron  is  carried  from  the  floor  up  to  the  lower 
rod. 

In  the  matter  of  fenders.  Mr.  Walmsley  has  inaugurated  a  change 
which  pleases  him  very  much.  He  sees  no  use  for  such  a  contri- 
vance on  the  rear  of  a  car.  which  is  both  useless  and  unsightly.  He 
has  therefore  devised  a  detachable  fender  which  can  be  shifted  very 
quickly.    Each  fender  is  numbered  and  belongs  to  a  certain  car. 
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SECTION  OF  TIME  TABLE. 

Mr.  Walmsley  has  also  devised  something  unique  in  the  way  of  a 
time  card.  Besides  having  a  convenient  map  showing  clearly  the 
routes  of  the  difTerent  lines  and  in  foot  notes  affording  all  possible 
information  regarding  the  time  used  in  running  from  the  north 
end  starting  point,  Madison  Ave.  and  63d  St.,  to  any  other  main 
terminal  and  also  noting  the  color  of  the  signs  in  the  dartime  and 
the  lights  at  night,  the  card  gives  the  leaving  time  in  minutes  be- 
tween each  hour. 

•  «  > 

Inventors  are  busying  themselves  at  present  over  the  problem  of 
wireless  telegraphy.  Reports  come  from  the  patent  office  that 
no  less  than  ten  applications  a  day  arc  filed  for  patents  in  this 
field.  The  applications  are  mainly  from  experts  engaged  in  the 
manufacture  of  electrical  machinery  and  from  scientists.  RegJar 
telegraph  operators  do  not  seem  to  interest  themselves  much  in 
the  new  discovery,  at  least  not  to  the  extent  of  trying  their  hands 
at  invention. 
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THE  OLD  NEW  YORK  TUNNEL   ROAD. 


If.  while  tlic  New  York  Board  of  Rapid  Transit  Commissioners  is 
discussing  the  question  of  tunnels  as  a  means  of  rapid  transit,  they 
would  stamp  their  feet  on  the  Broadway  pavement,  they  might  hear 
a  sound — a  sort  of  hollow  mocking  sound — a  ghostly  sound — which 
might  be  the  death  knell  of  any  such  hopes  or  expectations.  For 
underneath  that  great  thoroughfare  is  a  tunnel,  or  what  was  a  tun- 
nel, dug  out  nearly  thirty  years  ago.  The  idea  of  the  promoters 
of  the  scheme  was  to  have  rapid  transit  from  the  Battery  all  the 
way  to  the  Park  with  air  for  the  motive  power.  But  that  tunnel  is 
now  the  grave  of  buried  hopes  and  of  over  a  (luartcr  million  of 
dollars  in  money,  all  wasted  in  a  futile  attempt  to  build  a  passenger 
railway  on  which  danger  or  delays  from  obstructions  would  be  en- 
tirely eliminated.  It  is  true  the  conditions  are  different  now.  New 
tunneling  appliances  have  been  invented;  pneumatic  systems  have 
been  perfected,  electricity  has  been  made  subservient  as  a  motive 
power  and  an  underground  road  could  undoubtedly  be  constructed 
much  cheaper  than  was  possible  30  years  ago.  But  with  all  these 
improvements  and  all  these  great  advantages  over  the  past,  the  fact 
remains  that  it  is  still  easier  to  bore  a  hole  through  the  yielding 


INTERIOR  OF  OLD  NLW   VUKK  TUNNEL. 

atmosphere,  and  to  construct  a  railway  upon  a  steel  structure,  than 
to  tunnel  through  the  ground. 

The  Beach  Rapid  Transit  Ry.  originated  in  the  brain  of  one  .-M- 
frcd  E.  Beach,  a  newspaper  man,  with  scientific  inclinations.  He 
v.as  interested  in  the  transmission  of  letters  and  packages  through 
tubes  by  means  of  compressed  air.  a  system  of  transit  now  m  use  in 
some  of  the  large  cities.  Mr.  Beach  conceived  the  idea  of  construct- 
ing tubular  street  cars  and  shooting  them  through  the  tunnel  on  this 
principle.  He  raised  some  money  and  went  secretly  to  work.  The 
entrance  to  his  tunnel  was  at  260  Broadway,  where  a  building  was 
rented.  The  earth  and  stones  dug  out  during  the  day  were  carted 
off  at  night.  For  four  months  gangs  of  men  were  kept  busy,  and 
but  few  people  knew  that  such  work  was  going  on.  Several  hun- 
dred feet  of  excavation  had  been  made  when  the  workmen  ran 
against  the  walls  of  an  old  building.  In  removing  this  obstruction 
the  pavement  aljove  settled  and  this  gave  the  secret  away.  Protests 
were  entered  against  the  further  prosecution  of  the  work.  Beach 
fought  the  opposition  hard  and  to  popularize  his  enterprise  and 
prove  the  absence  of  any  danger  and  the  great  benefits  the  system 
would  provide,  he  inaugurated  a  reception  to  the  great  men  of  New 
York  to  be  held  in  the  tunnel  itself.  A  car  had  been  constructed 
and  it  was  contemplated  giving  the  guests  a  trip  over  the  line  as 
far  as  constructed,  but  unfortunately  the  power  would  not  work  and 
the  reception  was  to  a  certain  extent  a  failure.  A  successful  trip 
was,  however,  made  a  few  days  later.  This  was  in  February.  1870. 
The  car  made  regular  trips  and  the  people  of  the  city  were  wild  with 
enthusiasm. 

Mr.  Beach  met  with  much  opposition,  but  finally,  after  many  fail- 
ures, he  secured  a  charter.    Then  came  the  railway  panic  and  before 


the  money  could  be  raised  the  "L"  system  had  grown  in  favor  and 
for  that  time  solved  the  rapid  transit  probleiu.  The  last  effort  made 
to  do  anything  with  the  tunnel  was  in  1876.  It  died  a  natural 
death,  but  the  yawning  grave,  empty  but  for  the  wreck  of  the  pneu- 
matic car,  is  still  there. 

»  «  » 

THIRTY-THREE  ROADS  COMBINE. 


A  syndicate  has  effected  the  consolidation  of  33  street  railways  in 
eastern  Massachusetts  and  Rhode  Island.  The  negotiations  have 
been  in  progress  for  several  months  and  were  only  concluded  on 
May  9th,  the  Newport  &  Fall  River  being  the  last  to  come  in.  The 
new  association  known  as  the  Massachusetts  Electric  Companies, 
will  control  the  system  of  street  railways  from  Nashua,  N.  H., 
through  eastern  Massachusetts  and  in  Rhode  Island  to  Newport, 
excepting  the  Boston  Elevated;  the  consolidated  mileage  is  about 
625  miles. 

The  capital  is  $22,000,000.  This  is  based  on  the  actual  cost 
of  the  properties,  with  enough  added  to  provide  for  the  payment  of 
all  the  floating  debts  and  for  such  improvements  as  expert  reports 
may  show  to  be  advisable.  One  half  of  the  capital  stock  will  be 
common  and  the  other  half  preferred  4  jier  cent  cumulative.  No 
bonds  will  be  issued. 

It  is  intended  to  reduce  expenses  wherever  practicable  without 
impairing  the  system.  It  is  thought  that  a  number  of  the  now 
operating  power  houses  can  be  dispensed  with  by  enlarging  those 
located  so  as  to  furnish  the  requisite  power  for  all  the  sections. 

The  syndicate  is  composed  of  American  capitalists,  and  will 
operate  in  the  counties  of  Essex,  Middlese-x,  Plymouth  and  Bris- 
tol. .■Xs  showing  the  prices  paid  for  the  various  properties  the  fol- 
lowing may  be  interesting.  The  Lynn  &  Boston  was  secured  for 
f2,6oo,ooo,  the  Lowell,  Lawrence  &  Haverhill  for  $1,500,000  and  the 
Brockton  system   for  about  $1,000,000. 

The  following  is  a  list  of  the  street  railway  and  electric  light 
companies  concerned'  Lowell,  Lawrence  &  Haverhill;  Reading 
&  Lowell;  Lowell  &  Suburban;  Rockport;  Nashua;  Gloucester; 
Gloucester  &  Rockport;  Gloucester,  Essex  &  Beverly;  Lynn  & 
Boston;  Beverly  &  Danvers;  Salem  &  Wakefield;  Wakefield  & 
Stonhani;  Woburn  &  Reading;  Mystic  Valley;  North  Woburn; 
West  Ro-xbury  &  Roslindale;  Needham  &  Boston;  Norfolk  Cen- 
tral; Norfolk  Suburban;  Boston,  Milton  &  Brockton;  Braintree; 
Brockton;  Brockton  &  East  Bridgewater;  Brockton,  Bridgewater  & 
Taunton;  Quincy  &  Boston;  Taunton;  Dighton,  Somerset  &  Swan- 
sea; Providence  &  Taunton;  Globe  St.  (Fall  River);  Newport  & 
I'all  River,  and  Newport  street  railways,  Newport  Illuminating 
Co.,  and  Hyde  Park  Electric  Light  Co. 

Mr.  P.  F.  Sullivan  has  been  appointed  manager  of  the  consoli- 
dated system,  and  a  better  man  could  hardly  have  been  chosen. 
He  is  well  known  among  street  railway  men  as  one  of  the  most 
efficient  managers  in  the  country,  and  is  an  accepted  authority  on 
street  railway  economics. 

Mr.  Sullivan  began  his  street  railway  career  in  1888  in  the  capac- 
ity of  secretary  of  the  Lowell  &  Dracut  and  the  Lowell  Horse  Rail- 
way Cos.  When  these  roads  were  consolidated  in  1891  he  was 
made  the  general  manager  and  has  held  that  position  until  now 
when  he  assumes  charge  of  the  Massachusetts  Electric  Cos. 

Mr.  Sullivan  is  president  of  the  Massachusetts  Street  Railway 
.\ssociation  and  has  ever  been  much  interested  in  its  growth  and 
advancement.  In  1896  the  Association  sent  him  to  Europe  to  in- 
vestigate the  systems  abroad  and  he  gave  particular  attention  to  the 
laws  governing  street  railways  in  Great  Britain,  France,  Germany 
and  Ireland  and  familiarized  himself  with  the  methods  of  legislation 
regarding  them.  On  his  return  he  made  an  exhaustive  report  of 
the  information  he  had  obtained  which  was  submitted  to  the  Asso- 
ciation and  has  proved  of  much  value. 

Mr.  Sullivan  has  been  a  resident  of  Lowell  for  over  a  quarter  of 
a  century  and  no  one  man  has  more  friends.  His  nature  is  genial 
and  he  has  the  happy  knack  of  making  people  like  him  even  before 
they  know  him.  In  business  he  is  always  prudent,  just  and  firm. 
He  studies  every  matter  thoroughly  and  when  once  he  has  taken  a 
stand  he  is  convinced  is  right  he  is  immovable.  .'Vnd  those  with 
whom  he  comes  in  contact  invariably  find  him  correct  in  his  judg- 
ment. 


A  man  in  Duluth.  Minn.,  was  recently  arrested  and  given  60  days 
imprisonment  for  throwing  stones  at  street  cars. 


June  is.  1809.] 
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SIX-MINUTE   HEADWAY   ON   SINGLE   TRACK. 


0;ilil;in.l,  Cal.,  .May  -7.  iK'j'/ 
I'.ililcH  ■■Ri.\  icu":  In  rcK'ard  In  the  iiii|iiii-y  coiiccTiiiiiK  llic  iipcr- 
at:oii  of  cars  witli  a  6-iiiiiuilc  on  sIiikIc  track,  appeariuK  in  the 
"Review"  for  May,  I  would  say  that  I  liave  had  several  years'  ex- 
perience in  opcratinR  cars  on  yVz.  8,  9,  10  and  15-niinule  headway 
and  a  plan  for  preventinK  unnecessary  delays  at  turn-outs,  which  is 
used  on  my  division,  may  be  of  interest. 

With  a  single  track  and  the  liea<lway  fixed,  it  is  first  necessary 
to  find  the  time  required  for  a  round  trip  of  the  car,  and  then  the 
number  of  turn-outs,  and  the  time  between  them  may  be  deter- 
mined. Thus  if  a  round  trip  requires  36  minutes  and  the  headway  is 
6  minutes,  six  cars  and  five  turn-outs  three  minutes  apart  are  neces- 
sary. Thirty-six  minutes  after  the  first  car  has  started  from  one  ter- 
minus the  six  cars  arc  located  on  the  line  as  shown  by  the  solid  cir- 
cles in  the  diaRrani:  three  minutes  later  they  arc  located  as  shown 
by  the  open  circles.  Time  tables  should  then  be  prepared  which 
give  the  time  at  which  each  one  of  the  six  cars  should  be  at  each  of 
the  turn  iiiii~  .unl  termini. 


-^or/fotjse\ 


Now  if  signal  lamps  be  placed  at  each  of  the  passing  points  and 
wired  so  that  they  can  be  manipulated  from  the  car  house  or  office, 
delays  may  be  avoided.  When  a  car  is  oflf  time  or  turned  into  the 
car  house  for  repairs,  the  signal  lamp  at  each  passing  point  is 
turned  on  at  the  time  the  disabled  car  is  due  there,  and  the  con- 
ductor of  the  other  car.  seeing  the  light  burning,  proceeds  to  the 
next  turn-out  without  delay. 

My  first  suggestion  is  to  avoid  a  single  track  if  possible,  because 
it  is  difficult  to  operate  it  successfully.  But  if  the  road  can  only 
build  a  single  track  the  system  of  signal  lamps  described  will  prove 
convenient,  and  it  is  believed  that  it  has  one  advantage  not  found 
in  some  more  elaborate  systems.  That  is,  a  failure  of  the  signal 
light  to  operate  holds  the  car  on  the  turn-out. 

We  use  this  flash  light  system  on  our  division  and  it  has  given 
satisfaction  in  avoiding  delays  at  switches.   Yours  truly. 

G.  ROBERTSON'. 
Supt.  Berkeley  Division,  Oakland  Transit  Co. 


A  CORRECTION. 


Boston,  June  3.  1899. 
Editor  "Review":  Our  attention  has  been  called  to  an  error 
on  page  344  of  your  May  issue  wherein  you  refer  to  the  storage  bat- 
tery in  use  at  the  power  plant  of  the  Laconia  (N.  H.)  Street  Rail- 
way Co.  as  being  cf  the  "Stetson"  type.  Wc  beg  to  state  that  this 
is  incorrect;  it  should  have  read  "Chloride"  type.  Yours  truly, 
THE  ELECTRIC  STOR.-VGE  BATTERY  CO.. 

Frank  J.  Stone,  New  England  Manager. 


STRIKE  AT  CLEVELAND. 


The  employes  of  the  Cleveland  Electric  Railway  Co.,  known 
locally  as  the  Big  Consolidated,  struck  at  4  o'clock  on  the  morning 
o!  Saturday,  June  loth.  The  men  demanded  the  recognition  of  the 
union  and  a  board  of  arbitration  to  pass  upon  alleged  violations  of 
the  company's  rules:  there  were  some  minor  questions  concerning 
hours  and  schedules  but  the  men  and  the  company  could  easily 
agree  concerning  them. 

No  serious  attempts  were  made  to  run  cars  until  Monday  morn- 
ing when  non-union  men  took  out  a  number  of  cars.  Strikers  at 
first  contented  themselves  with  attempting  to  persuade  the  new- 
crews  to  abandon  their  cars:  later  the  cars  were  stopped  by  backing 
heavy  drays  and  other  vehicles  onto  the  track  and  stones  and  eggs 
were  thrown  at  the  men.  and  the  trolley  ropes  cut.  The  mobs  were 
dispersed  by  the  police  and  a  number  01  persons  slightly  injured. 


1  he  company's  board  of  directors  a<lopted  the  followiiiK  re>olu- 
tion  at  its  meeting  on  -May  I2\h: 

■  Resolved,  Thai  the  differences  between  the  Cleveland  Electric 
Kailway  Co.  and  its  former  employes  have  substantially  narrowed 
down  to  the  proposition,  upon  which  the  company  must  stand,  that 
it  must  hire  and  discharKe  men  without  the  dictation  of  anybody, 
.^s  already  slated,  it  does  not  attenipt.  nor  will  it  attempt,  to  dictate 
to  its  employes  whether  they  shall  belong  to  a  union  or  not.  It  wdl 
not  re<|uire  them  to  joint,  nor  will  it  discharge  them  for  joining  nT 
refusing  to  jrjin.  at  their  pleasure.  The  company  must  reserve  to  it- 
self the  right  to  treat  directly  with  its  own  men,  to  hire  new  oncj 
as  the  needs  fit  its  service  require,  and  to  discharge  inetticient  men 
without  accounting  to  anybody  except  to  its  directors.  Entertain- 
ing these  views,  it  must  respectfully  decline  to  submit  these  ques- 
tions to  arbitration   " 


ELECTRIC   LIGHT  CONVENTION. 


The  annual  convention  of  the  National  Electric  Light  .\ssociation 
began  its  sessions  at  .Madison  Square  Garden,  New  York  City,  on 
May  23d.  This  was  the  221X  meeting  of  the  association.  The  at- 
tendatice  was  large  and  the  sessions  were  interesting.  President 
.Mdeii  M.  Young,  of  Waterbury,  Conn.,  was  in  the  chair.  President 
Young  made  a  brief  address  of  welcome,  in  which  he  called  atten- 
tion to  the  great  mimbcr  of  electric  light  stations  now  within  the 
limits  of  New  York  City  and  as  illustrating  the  rapid  advancement 
made  in  electrical  science  and  its  growing  importance  as  a  com- 
mercial factor  he  said  that  in  Brooklyn  the  10  street  railway  com- 
panies, in  1897,  represented  an  investment  of  $55,ooo,cx»,  and  were 
operated  as  separate  companies.  They  owned  678  miles  of  track 
and  had  carried  223.180,504  passengers  during  that  year.  In  1898  the 
entire  system  had  been  changed  to  electricity,  the  capitalization  had 
been  increased  to  $150,000,000.  and  the  passengers  carried  had  been 
236.680.010. 

-A.  number  of  interesting  papers  were  read.  Mr.  W.  S.  Barstow. 
of  Brooklyn,  followed  the  president  with  an  article  on  "A  Local 
Transmission  System — Development  and  Operation."  Mr.  William 
Lispenard  Robb,  of  Hartford,  Conn.,  presented  a  paper  on  "Rotary 
Transformers  and  Storage  Batteries  as  Related  to  Long  Distance 
Transmission."  The  other  papers  read  at  the  various  sessions  were: 
"Single  Phase  Distribution,'  by  Mr.  Herbert  \.  Wagner,  of  St. 
Louis;  "Underground  Electrical  Construction,"  by  Mr.  Louis  A. 
Ferguson,  of  Chicago;  "Some  Notes  on  Underground  Distribu- 
tion of  Two-Phase  Current  in  New  York  City."  by  E.  .-K.  Leslie, 
New  York  City:  "Means  of  Affording  Safety  in  Electrical  Distribu- 
tion." by  W.  L.  R.  Emmet,  of  Schenectady,  N.  Y.;  ".Alternating 
Current  Generation  and  Distribution — Changes  Contemplated  in 
.\tlanta,  Ga.."  by  Mr.  H.  M.  Atkinson,  of  that  city,  and  "'Irans- 
formers.  Iron  Loss — Its  Increase — the  Remedy."  by  Mr.  G.  Wil- 
bur Hubley,  of  Louisville,  Ky.  All  the  papers  elicited  more  or  less 
discussion. 

After  other  routine  business  had  been  transacted  the  association 
went  into  executive  session  and  elected  the  following  of.iccrs: 
President.  W.  W.  Cams,  Memphis.  Tenn.:  first  vice-prc-idcnl. 
O.  T.  Crosby,  Washington.  D.  C;  second  vice-president.  J.  B. 
Cahoon.  Elniira.  N.  Y. ;  secretary  and  treasurer,  George  F.  l'<.-rtcr. 
New  York  City;  master  of  transportation.  C.  O.  Baker.  Jr..  execu- 
tive committee,  F.  A.  Copeland.  W.  W.  Bean.  W.  McLea  Walbank. 
Samuel  Insull.  Samuel  Scovil,  H.  M.  Atkinson.  E.  T.  Peck.  W.  M. 
Brock  and  C.  S.  Scott. 

During  the  convention  the  delegates  were  treated  to  an  automo- 
bile ride,  a  sail  around  Manhattan  Island  and  a  trip  to  the  works  of 
the  General  Electric  Co..  at  Schenectady.  N.  Y..  the  company  pro- 
viding a  special  train  for  that  purpose. 


PROPOSED  IMPROVEMENT  AT  BAY  CITY. 


Mr.  M.  P.  Hcraty,  president,  and  Mr.  Lawrence  Johnston,  di- 
rector, of  the  Bay  City  Consolidated  Railway  Co..  of  Bay  Cit}'. 
'.vlich..  were  in  that  city  recently  looking  over  the  property.  They 
both  expressed  themselves  as  pleased  with  the  prospects,  and  m-ill 
advise  the  expenditure  of  at  least  Sioo.ooo  to  put  the  road  in  first- 
ciass  condition.  It  is  Mr.  Heraty's  intention  to  call  a  meeting 
i'l  Philadelphia  of  the  Board  of  Directors  and  make  an  effort  to 
have  that  sum  appropriated.  If  it  is  done  the  work  will  be  pushed 
through  within  a  year:  if  not  the  road  may  pass  into  other  hands. 
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THE  DULUTH  STRIKE. 


PROTECTED  RAIL  BONDS. 


The  stn-ct  railway  employes  union  at  Duhitli.  Minn.,  has  ordered 
a  boycott.     The  resolution  is  as  follows: 

"Whereas,  we.  the  organized  street  railway  enii)loyes  oi  the  city 
of  Duluth  have,  through  the  obstinacy  of  the  oflicials  of  the  Duluth 
Street  Railway  Co.,  become  involved  in  a  controversy  which  we 
have  so  far  been  unable  to  settle,  and 

■•Whereas,  our  city  officials  have  so  conducted  themselves  as  to 
manage  to  keep  astraddle  of  the  fence  in  that  they  refused  to  take  a 
decided  stand  in  regard  to  this  controversy,  and 

"Whereas,  the  agreement  entered  into  between  llu-  two  delega- 
tions that  went  to  St.  Paul  has  been  broken  by  the  representatives 
of  the  business  element  of  our  city,  therefore,  be  it 

"Resolved,  that  we,  in  defense  of  our  rights  as  .Xmerican  citizens. 
having  exhausted  all  other  legitimate  means  to  obtain  an  honorable 
settlement  of  our  ditifercnces. 

"We  now  declare  a  boycott  upon  tlie  Tavilion  at  Seventh  .\vc. 
West  and  upon  the  Duluth-Superior  Bridge,  and  that  we  also  boy- 
cott any  and  all  business  m;n  who  patronize  the  same." 

The  history  of  this  strikt  is  quite  interesting.  Early  in  March 
the  receiver  and  the  manager  of  the  Duluth  iMinn.)  Street  Railway 
Co.,  found  it  desirable  to  reorganize  the  service  and  the  employes 
were  divided  into  three  classes;  the  men  imhe  first  were  those  whose 
services  had  been  satisfactory  in  every  respect  and  an  increase  in 
wages  was  announced  to  take  effect  April  ist;  the  second  class 
were  kept  on  probation;  the  third  class  were  dismissed.  The  inen 
alleged  that  the  discharge  of  i"  men  during  the  first  week  in  March 
wai  an  attempt  to  break  up  their  union  and  considerable  talk  of  a 
strike  was  heard. 

The  executive  conmiittec  of  the  union  issued  an  address  on 
March  gth  in  which  Mr.  Mendenhall,  the  receiver,  and  Mr.  Warren, 
the  general  manager,  each  received  his  full  share  of  abuse.  A  few 
days  later  other  men  were  discharged  and  on  March  2ist,  several 
of  the  ex-employes  petitioned  the  court  having  charge  of  the  com- 
pany to  order  their  reinstatement. 

When  the  petition  came  up  for  a  final  hearing  on  April  .Sih,  afti- 
davits  were  presented  by  General  Manager  Warren,  containnig 
definite  charges  against  the  men  seeking  reinstatement.  These 
charges  were  for  violating  rules,  and  in  one  case  dishonesty  was  al- 
leged. 

The  court  being  called  upon  to  decide  between  what  it  called  two 
classes  of  the  company's  employes  expressed  a  belief  in  the  good 
faith  of  the  management,  and  refused  to  order  the  reinstatement  of 
the  discharged  men.  but  did  not  determine  the  truth  of  the  charges. 

In  the  "Review"  for  May  wt  noted  that  a  strike  was  ordered  on 
May  2d.  after  the  arrest  of  lO  men  charged  with  cutting  feeder 
wires.  Attempts  to  assault  non-union  men  who  had  been  employed 
and  to  damage  cars  were  made  by  the  strikers,  and  also  attempts  to 
blow  up  cars  by  dynamite  placed  on  the  track. 

Later  announcements  are  to  the  eflfect  that  the  strikers  are  ap- 
plying for  their  old  positions.  The  company  states  it  will  keep  the 
non-union  men.  but  will  fill  vacancies  with  the  old  eniplnyes  ii  tlicy 
so  desire. 


WOODMAN  TICKET  PUNCH. 


ton. 


The     R.     Woodman     Manufacturing     &     Supply     Co..     of     Bos- 
Mass.,    has     achieved     a     big     reputation    on     many    special 

features     among     its 
railway  supplie.-.   but 
with    no    one    article 
ha-  it  met  with  more 
success   than  its  new 
transfer  ticket  punch. 
This    punch    has    be- 
come vastly  pcjpular 
all  over  the  country 
with     street     railway 
men.    It  is  fitted  with 
an  elliptical  spring  which  has  been  found  to  be  a  great  improvement 
over  any  other  kind  used.    The  best  of  Jessop's  tool  steel  is  used  in 
making  the  cutting  dies  and  this  gives  the  punch  great  durability. 
♦  »  » 

Air  power  cars  began  running  regularly  on  the  23d  St.  cross- 
town  line  in  New  York  on  May  13th.  The  route  is  from  North 
River  to  East  River  and  the  headwav  l6  minutes. 


The  Protected  Rail  Bond  Co.,  located  at  10  S.  loth  St.,  Philadel- 
phia, is  the  new  company  controlling  the  rail  bond  patents  formerly 
owned  by  J.  M.  .Atkinson  &  Co.,  and  the  Forest  City  Electric  Co. 
The  new  company  has  just  printed  and  is  sending  out  its  first  cata- 
log of  the  rail  bonds  and  rail  bonding  tools.  This  catalog  is  a  very 
handsome  one  and  is  perhaps  the  most  complete  ever  issued  on  rail 
bonds.  It  contains  32  pages  besides  the  cover  which  is  embossed  in 
gold  and  silver  and  has  30  illustrations.  The  company  will  be 
pleased  to  send  one  to  any  person  interested  in  the  subject. 

The  accompanying  illustrations  show  types  of  the  "Protected" 
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I'KDTia'TED"  R.\IL  noXDS. 


bond,  which  are  so  well  known  as  to  need  no  description.  The 
company  has  excellent  facilities  for  making  its  bonds  and  has  made 
adequate  provision  for  taking  care  of  the  business;  the  factory  at 
Cleveland  is  working  night  -and  day,  though  the  season  has  barely 
opened.  Mayer  &  Englund,  of  Philadelphia,  Pa.,  will  have  full 
charge  of  the  company's  business  in  the  East  and  of  the  export 
trade.  J.  M.  Atkinson  &  Co.,  of  Chicago,  will  have  full  charge  of 
all  business  in  the  West. 

For  the  past  year  the  company  has  been  experimenting  with  hy- 
draulic tools  for  bonding  and  punching;  a  number  of  orders  have 
been  placed  for  installation  of  "Protected"  bonds  with  these  tools 
and  the  company  will   -horlly  place  complete  outfits  on  the  market. 


NEW  PENNSYLVANIA  LINE. 


Senator  Gibson  is  the  clin-i  promirur  of  the  Edinboro  &  Erie 
Electric  Ry..  the  new  trolley  line  between  those  two  Pennsylvania 
towns,  and  he  states  the  road  is  to  be  pushed  rapidly  through  to 
completion.  The  financial  arrangements  have  all  been  settled  and 
no  difi'iculty  was  experienced  ni  disposing  of  the  bonds.  The  coiu- 
Ijauy  is  capitalized  at  $500,000,  but  at  the  present  time  only  $425,000 
will  be  issued,  the  balance  to  be  held  in  case  improvements  and 
extensions  are  needed  to  a  greater  extent  than  the  earnings  of  the 
road  will  warrant. 

The  contract  for  55,000  ties,  .380,000,000  ft.  oi  lumber  and  200,- 
000,000  ft.  of  planking  has  been  let  to  R.  B.  Willis,  of  Erie.  C.  M. 
Stephens,  the  construction  engineer,  has  already  opened  his  office 
in  Erie  and  has  secured  as  his  assistant  W.  H.  Baxter,  of  that  city. 
Senator  Gibson  says  the  law  under  which  the  charter  was  granted 
does  not  prohibit  the  carrying  of  express  packages  and  baggage 
and  in  all  probability  this  road  will  do  that  kind  of  business. 


ANOTHER  STREET  RAILWAY  BAND. 


.\  brass  band  of  20  pieces  has  been  organized  by  the  employes  of 
the  Hartford  (Conn.)  Street  Railway  Co.  Fred  Phoenix,  leader 
of  the  East  Hartford  band,  and  a  member  of  the  Colt's  band,  is 
directing  the  practice  of  the  members  of  the  new  organization  at 
every  opportunity,  in  the  'Vernon  street  barns.  The  band  is  made  up 
of  conductors,  motormen,  car  painters,  electricians  and  utility  men. 


June  is,  1899.] 
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\A^ORK  ON   THE  A.,  B.  &  C. 


FALK    PLANT  BURNED. 


TIk-  AUroii.  Ill  (111, nl  &  ClcviOaiul  ICk-cliic  KaiKvay  Co.  lias  nearly 
toiiipUlcf!  llu-  laying  of  15  miles  of  double  Irack  between  Akron  and 
l',((lli,nl  The  i-onipaiiy  lias  had  a  force  of  men  at  work  since  early 
111  the  spiiiiw.  Il  is  the  intention  lo  l.iy  double  track  the  entire 
leiiKtIi  of  llir  liiii'.  JJ  miles,  bill  llie  woik  on  ilie  rrmaiiiiiiK  10  miles 
will  rest   mini   m  si  s|)rinn. 

Tlieie  are  rumors  lo  ihe  efTecl  that  this  company  conlemplaUs  the 
purchase  ol  the  Canton  and  Massillon  cily  riiihvay.  but  I'residenl 
ICverett  of  the  A.  B.  &  C,  declares  there  is  no  foundation  for  the 
talk,  so  far  as  his  company  is  concerned.  Nor,  according  lo  Presi- 
dent Ivverett,  is  there  any  plan  on  fo<^l  to  Imild  a  coiHucliiiK  line 
between  Akron  and  Massillon. 


PROGRESS  ON  THIRD  AVENUE,  NEW  YORK. 


The  main  line  of  the  Third  .Avenue  Railroad  Co..  Xew  Vork,  is 
now  nearly  ready  for  the  conduit  cars  and  will  be  coni])Ieted  by  the 
latter  part  of  July  Tlie  electrical  conductors  have  been  placed  in 
the  conduit  but  .ire  Inr  the  present  set  back  so  as  to  ])erniit  the 
temporary  operation  nl  the  cable.  The  plan  for  makinj;  the  cbanjje 
in  operation  is  to  shut  down  the  line  some  .Saturd.ay  ninht.  with- 
draw Ihe  cable,  and  put  a  force  of  nun  .il  work  to  set  out  and  ad- 
just the  electrical  conduclors.  It  is  estimated  that  llie  necessary 
work  can  be  done  in  .>4  hours  so  that  electric  cars  can  be  run  the 
following  Monday. 

The  old  cable  cars  will  be  eqiiippi'd  with  motors  and  used  on  the 
Third  Avenue's  cross-town  lines.  The  new  cars  are  to  be  41  11.  over 
all.  Willi  ,lJ-fl    body  and  will  be  ninunted  on  double  trucks. 


MEETING  OF    OHIO    STATE  ASSOCIATION. 


The  annual  meelitiK  of  llie  I  lliio  Sireel  Railway  .Association  was 
held  at  Springfield  011  June  141I1.  .il  the  I.agimda  Club.  Among 
those  present  from  out  of  town  were:  B.  W.  Peterson.  Wheeling; 
C.  Currie,  Lima:  11.  C.  Fogle,  Canton:  F.  E.  Grimm,  Lancaster; 
C.  E.  Harrison.  Steubenvillc:  John  Harris.  Cincinnati;  W.  R.  Mor- 
rison. Bay  City,  Mich:  Reid  Carpenter,  Mansfield:  C.  R.  King  and 
.\.  I..  Wilkinson,  of  the  Ohio  Brass  Co.:  Chas.  Hodge,  of  the  West- 
inglioiise  Co.:  George  A.  Schroder,  of  the  Multiplex  Reflector  Co.. 
Cleveland:  O.  C.  Evans,  of  the  Johnson  Co.;  G.  R.  Scrugham.  of 
the  Creaghcad  Engineering  Co.;  C.  S.  Nolloth.  of  the  Standard 
Electric  Co.:  and  E.  J.  Wehrly.  of  .Arbuckle  Ryan  Co..  of  Toledo. 

The  vistors  were  elegantly  entertained  by  Gen.  Mgr.  S.  L.  Nel- 
son, of  the  Springfield  Railway  Co.,  who  jilaced  a  private  car  at  the 
disjinsal  of  his  guests. 

.Ml  of  the  old  officers  were  re-elected  to  serve  during  the  coming 
year:  110  jihice  for  the  next  meeting  w'as  decided  upon. 


MR.  n.  C.  BEN.AGH  has  tendered  his  resignation  as  superiii- 
tendeut  of  the  S.ivannah  (Ga.).  Thunderbolt  &  Tsle  of  Hope  Ry.  to 
take  eltecl    lulv   1^1. 


.MR,  Sri.l.lWW  r.  IIOPKIXS,  superintendem  of  the  Colum- 
bus (O.)  Street  Ry.  w,-,s  on  June  7th  married  to  Miss  Mattie  Lock- 
ett.  daughter  of  Hon.    lohu  \\".    Lockctt.  of  Henderson,   Kv. 


MR.  FRANK  WOODMAN,  of  Haverhill,  Mass,,  has  been  ap- 
pointed superintendent  of  the  Merrimac  A'alley  Division  of  the 
Massachusetts  Electrical  Companies  which  includes  the  roads  at 
Nashua,   Lawrence,   Lowell  and   Haverhill. 


-MR.  NELSON"  GR.\H.\.M.  assistant  superinten<leut  of  the  Mon- 
treal Street  Ry..  will  shortly  go  to  Glasgow  ti>  become  superintend- 
ent of  the  Corporation  Tramways. 


MR.  F.  IL  C.  BOUTELLE.  resident  manager  for  an  English 
lailway  syndicate  in  Buenos  .-\yres.  was  in  Chicago  recently  in- 
specting car  shops  and  electric  railways. 


JUDGE  EGBERT  J.AAHSON.  who  recently  resigned  as  general 
counsel  lor  the  North  and  West  Chicago  Street  Railroad  Cos..  has 
declined  the  presidency  of  the  Chicago  Uiiiiui  Traction  Co. 


Just  as  we  go  to  press  we  learn  that  the  entire  plant  of  llie  Ealk 
Co.,  of  .Milwaukee,  was  destroyed  by  fire  on  the  morning  of  June 
13th;  the  loss  included  the  office  ami  all  its  contents  were  destroyed. 
The  Falk  Co.  is  building  a  new  plant  as  noted  on  page  425  of  this 
issue  and  while  the  fire  at  this  lime  causes  a  very  heavy  loss  indeed, 
the  company  will  soon  be  in  command  o(  greater  resources  than  be- 
fore. Work  on  the  new  plant  will  be  pushed  as  rapidly  as  possible 
and  the  company  bespeaks  the  forbearance  of  CMsloniers  until  its 
completion. 


MULTIPLEX  REFLECTORS. 


We  illustrate  herewith  a  new  headlight  that  is  now  being  placed 
on  the  market  by  the  Multiplex  Reflector  Co.,  Cuyahoga  BIdg., 
Cleveland,  O.  This  reflector  is  claimed  to  be  superior  lo  any  others 
on  the  market;  they  arc  corrugated  and  a  single  incandescent  lamp 
makes  a  brilliant  light.     Fig.  I  shows  a  standard  size  headlight  with 


corrugated  reflectors.  The  case  is  of  polished  steel  with  solid  steel 
back  which  has  four  legs  so  that  it  can  be  fastened  to  the  car  hood 
very  securely.  The  wires  enter  at  the  back  01  the  bottom  of  the 
case  and  the  connections  are  thoroughly  insulated:  the  case  itself  is 
waterproof.     It  is  reported  that  a  i6-c.  p.  lamp  throws  a  beam  of 
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clear  light  300  ft.     Fig.  2  is  the  reflector  as  made  lor  dash  lamps; 
this  lamp  has  direct  connections. 

These  lamps  arc  being  adopted  by  both  the  Big  and  Little  Con- 
solidated roads  of  Cleveland,  and  by  the  Cleveland  &  Chagrin  Falls 
road. 

♦«  » 

The  International  Register  Co..  Chicago. has  just  shipped  joreg- 
isters  to  the  Twin  City  Rapid  Transit  Co.,  01  Minneapolis,  for  im- 
mediate use. 


The  Marinette  (Wis.t  Electric  Street  Railway  Co.  proposes  erect- 
ing a  water  toboggan  at  Lakeside.  Manager  H.  C.  Higgins  thinks 
"shooting  the  chutes  "  will  be  a  popular  amusement. 
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HALF  FARES. 


TIk-  women  of  Sioux  City.  la.,  played  street  car  conductors  on 
May  13th  and  collected  a  neat  sum  for  the  benefit  of  ilorning  Side 
college. 


The  directors  of  the  Brooklyn  (N.  Y.)  Rapid  Transit  Co.  held  a 
meeting  May  18th  and  passed  resolutions  on  the  death  ot  Roswell 
P.  Flower. 


Burglars  got  into  the  safe  of  the  Missouri  Electric  Railway  Co. 
at  Webb  City  on  the  night  of  May  4th  and  secured  $665,  the  re- 
ceipts for  the  day. 


The  North  Jersey  Street  Railway  Co..  of  Jersey  City,  has  volun- 
tarily increased  the  wages  of  its  men.  The  advance  ranges  from 
15  cents  to  25  cents  per  day. 


.\  company  with  a  capital  of  $500,000  has  been  organized  in  Lima, 
O..  for  the  purpose  of  budding  an  electric  railway  from  Toledo,  O., 
to  Dayton,  a  distance  of  153  ir.ilc*. 


The  Wisconsin  Legislature  adjourned  without  passing  the  bdl 
to  limit  street  railway  fares;  it  passed  an  act.  however,  providing 
that  street  railways  shall  make  reports  to  the  state  railroad  com- 
missioner. 


the  otVicials  of  the  Atlanta  (Ga.)  Consolidated  Street  Railway 
Co.  entert^iined  visitors  on  May  l6th.  After  a  trolley  ride  there 
was  a  barbecue  at  the  power  house  in  the  afternoon:  about  ninety 
guests  were  present. 


An  electric  car  containing  25  passengers  was  run  into  by  a 
Northern  Pacific  train  at  Seattle.  Wash.,  on  May  29th.  One  man 
was  killed  and  seven  others  were  severely  injured.  The  niolorman 
saved  his  life  by  jumping  into  thp  bay. 


The  town  board  of  West  Seneca  has  granted  the  Hamburg  Rail- 
way Co.  a  franchise  to  lay  tracks  and  operate  an  electric  road  over 
the  Ridge  road  and  Hamburg  turnpike,  to  connect  with  the  Lime- 
stone Hill  line,  Erie  County,  N.  Y. 


An  accident  occurred  on  the  River  ^'iew  branch  of  the  Union 
Railway  Co.,  of  Baltimore,  Md..  on  May  30th.  A  trolley  slipped 
the  wire  and  as  the  car  stopped  suddenly,  a  train  following  crashed 
into  the  rear  end  and  injured  several  people. 


Something  like  $76,000,000,  which  has  been  tied  up  pending  the 
consolidation  of  the  Baltimore,  Md.,  street  raihvays,  is  now  re- 
leased, the  financial  arrangements  having  been  completed.  The 
Consolidated  company  retains  $21,000,000  in  its  treasurj-. 


The  Pittsburg.  Pa.,  traction  companies  have  invested  very  largely 
in  new  summer  cars  in  anticipation  of  a  heavy  suburban  tralSc. 
It  is  stated  that  the  total  amount  of  money  expended  in  improve- 
ments and  for  new  cars  wmU  reach  nearly  half  a  million  dollars. 


The  .Alliance  (O.)  Street  Ry.  has  been  sold  by  order  of  court. 
Dudley  B.  Wick,  of  Cleveland,  bought  it  for  $I5.334-  The  road 
consists  of  three  miles  of  track  running  from  the  Union  depot  to 
a  point  near  Mt.  Union  College.  It  is  believed  the  line  will  be  ex- 
tended to  connect  with  Canton. 


It  is  announced  that  in  all  probability  the  Manhattan  Elevated, 
of  New  York,  will  install  inclined  elevators  at  its  stations  when 
the  change  to  electricity  is  completed.  The  Reno  system,  which 
is  the  only  one  in  practical  operation  at  this  time,  was  illustrated 
and  described  in  the  "Review"  for  December,  1896,  p.  739. 


ilay  23d  the  breaking  of  a  piston  rod  on  a  locomotive  on  the 
Brooklyn  Elevated  R.  R.  caused  a  blockade  from  7  to  11  a.  m.  The 
rod  broke  just  as  the  train  was  leaving  a  station,  or  the  accident 
might  have  been  more  serious.  The  rod  fell  across  the  track  and 
one  car  was  derailed,  one  end  being  pushed  off  the  structure,  so 
that  the  truck  fell  into  the  street. 


The  .•\llanta  (Ga.)  Consolidated  Street  Railway  Co.  has  just 
issued  a  new  transfer  ticket  which  will  cover  about  all  the  lines 
in  the  city.  There  is  also  a  prospect  that  the  line  out  to  the  bar- 
rack will  be  extended  to  College  Park,  a  distance  of  about  four 
miles. 


The  Nassau  (.\.  Y.)  Electric  Railroad  Co.  has  tiled  a  report  with 
the  State  Railroad  Commissioners  showing  business  for  the  quarter 
ending  May  31st  to  have  been:  Gross  earnings.  $401,720:  operating 
expenses,  $390,101.  Net  earnings,  $11,619.  The  same  quarter  of 
last  year  showed  a  deficit  of  $50,144. 


The  Market  Street  Railway  Co.  of  San  Francisco.  Cal.,  went  be- 
fore the  Board  of  Supervisors  and  declared  its  willingness  to  sur- 
render its  right  in  Geary  St.  if  the  Board  would  advertise  for  bids 
for  its  sale  according  to  law.  This  surrender  was  oflfered  for  the 
purpose  of  securing  now  and  more  favorable  franchises  for  a  longer 
term.     The  Board  referred  the  matter  to  a  special  committee. 


It  appears  that  the  Indianapolis  j-ceiit  fare  litiga'.ion  is  not  at 
an  end,  notwithstanding  tlie  new  law  and  that  the  new  company 
has  made  a  contract  with  the  city  and  purchased  all  the  interest 
of  the  two  old  companies.  One  C.  F.  Smith  has  commenced  suit 
for  $5,000  damages  because  a  tender  of  3  cents  was  refused  and  he 
was  eiected  from  the  car. 


The  stockholders  of  the  Brooklyn  (N.  Y.)  Union  Elevated  Rail- 
road Co.  on  May  3d  elected  the  following  directors:  Frederic  P. 
Olcott,  Wm.  Hours,  jr.,  Frederick  Uhlman,  Wm.  F.  Sheehan, 
Nicholas  F.  Brady,  Frederick  S.  Flower,  John  S.  George,  Ira  A. 
Kipp.  jr.,  John  B.  Taylor.  John  V.  Clark,  Henry  Folger,  Clinton 
Rossiter  and  T.  S.  Williams. 


The  Canton-Massilon  .Electric  Railway  Co.  has  increased  the 
wages  of  its  employes.  Conductors  and  motormen  who  have  been 
one  full  year  in  the  service  will  receive  $1.75  per  day  and  1654  cents 
an  hour  for  extra  time.  Men  who  have  been  in  the  company's 
service  for  less  than  one  year  will  receive  $1.60  per  day  and  15 
cents  per  hour  for  extra  work. 


The  Eighth  St.  power  house  of  the  Cincinnati  Street  Railway 
Co.  was  recently  damaged  by  fire  to  the  extent  of  $5,000.  A 
carriage  factory  across  the  way  took  fire  and  severely  scorched 
the  power  house.  The  building  was  saved  by  the  flood  of  water 
poured  upon  it  by  the  firemen  and  the  main  damage  was  to  the 
two  dynamos  and  two  engines  from  the  effects  of  the  drenching. 


The  order  of  the  Postmaster  General  requiring  street  railways  to 
paint  out  the  letters  "U.  S.  Mail"  on  their  cars  and  provide  portable 
signs  to  be  displayed  when  the  cars  have  mail  on  board,  will  be 
complied  with  by  the  Omaha  Street  Railway  Co.  so  far  as  it  relates 
to  removing  the  permanent  signs.  Concerning  the  portable  signs 
Gen.  Mgr.  W.  A.  Smith  is  reported  to  have  said  that  his  com- 
pany is  in  the  position  of  a  man  who  is  paying  his  own  board  and 
working  for  nothing,  which  he  regards  as  an  almighty  independent 
position. 


The  Chattanooga  (Tenn.)  Rapid  Transit  Co.  is  pushing  its  lines 
to  all  the  interesting  points  outside  of  the  town.  The  Chickamauga 
Park  extension  is  being  rapidly  constructed,  and  the  line  from  the 
present  terminus  at  Rossville  will  be  extended  to  McFarland's  Lake 
at  once.  The  cut-off  from  Anderson  Ave.  to  Orchard  Knob  has 
been  entirely  graded  and  some  steel  rail  has  been  laid.  The  road 
to  Orchard  Knob  will  be  in  operation  in  a  few  days.  A  little  later 
the  road  will  be  still  farther  extended  from  the  Knob  to  Sherman 
Heights. 


The  U.  S.  Consular  Reports  advance  sheet  for  June  3d  states 
that  the  Wellington  mines  at  Oyster  Harbor,  British  Columbia, 
will  be  equipped  for  electric  working,  and  the  coal  will  be  hauled 
from  the  mine  to  the  depot  by  electric  locomotives.  The  contract 
for  this  plant  has  already  been  let  to  a  local  firm.  The  electric 
tram  line  will  be  nearly  five  miles  in  length  and  operated  by  twc 
150  h.  p.  generators  directly  connected  to  automatic,  high-speed, 
horizontal  engines.  This  plant  also  includes  two  standard  mining 
locomotives  of  100  tons  capacity. 


Junk  15,  iHij(j. 


STREET  RAILWAY  REVIEW. 

Pleasure  Resorts  in  1899. 


421 


MI  1)1)1. 1'TOWN,  CONN. 

The  J-akcvicw  I'.uk,  llini-  and  one  li.-ilf  mill's  finin  Middlclovvii, 
is  easily  reaehed  by  lla-  Soiitli  Main  St.  line  of  the  Middletown 
Street  Railway  Co.  This  |)ark  comprises  20  acres,  and  is  owned  and 
controlled  by  the  street  car  company.  It  has  been  fitted  up  as  an 
attractive  resort.  The  natural  advantages  are  many.  There  is  a 
large  lake  and  on  it  the  company  has  put  steam  lainiches,  sailing 
yachts  and  a  plentiful  supply  of  small  boats.  A  beautiful  hardwood 
grove  has  been  converted  into  a  magnificent  park  and  around  it  and 
through  it  arc  winding,  shady  walks  encircling  numerous  grass 
plots,  especially  adapted  for  lunchiitg  and  picnic  parties,  The  nat- 
ural beauties  of  the  place  are  greatly  enhanced  by  the  presence  of  a 
deep  ravine  across  which  has  been  built  a  bridge  132  ft.  long.  The 
ravine  is  fully  50  ft.  deep. 

In  one  of  the  groves  there  has  been  constructed  a  large  pavilion 
with  a  stage  and  seats  for  the  accommodation  of  several  hundred 
people.     Entertainments  of  the  high  vaudeville  class  are  given  here 


theater  and  seats  arc  in  a  hemlock  grove,  making  it  shady  and  com- 
fortable there.  There  is  a  deep  ravine  running  across  the  park  which 
we  found  necessary  to  bridge.  We  also  built  a  small  restaurant  build- 
ing which  we  arc  enlarging  this  season.  One  section  of  our  park 
runs  along  the  side  of  a  fair-sized  lake,  and  there  arc  several  small 
groves  running  along  side  of  it.  We  also  have  a  large  hardwood 
grove  in  another  section  of  the  grounds  in  which  we  placed  tables 
and  scats  for  picnic  parties.  I  think  the  cuts  show  it  up  so  that  you 
can  get  a  fair  idea  of  the  place.  Wc  run  our  main  light  wires  from 
the  station  to  a  small  building  near  the  theater,  and  run  out  different 
lighting  circuits  from  this  house.  In  the  house  is  a  combined  stc- 
reopticon  and  moving-picture  machine.  Kor  lighting  the  grounds 
we  did  not  think  that  taking  lights  from  the  regular  railway  feeder 
would  be  satisfactory,  so  we  decided  to  run  a  No.  o  wire  from  the 
station  direct  to  the  park.  This  gives  a  very  satisfactory  service, 
and  the  lights  are  as  steady  as  those  in  the  city,  although  they  arc 
taken  from  the  railway  generator,  using  incandescent  lamps  in 
groups  of  five.  Last  season  we  ran  shows  on  the  stage  from  the 
week  after  we  opened  until  the  middle  of  September,  and  found 
that  the  better  shows  drew  more  patronage  than  when  wc  happened 
to  get  an  inferior  one.  We  intend  to  commence  booking  earlier 
this  season  and  expect  to  do  more  business  than  last  season.  Wc  do 
not  charge  any  admission  to  the  park,  but  do  not  allow  any  bicycles 
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daily.  There  is  an  excellent  restaurant  and  all  through  the  grounds 
are  attractions  of  a  varied  order  including  shooting  galleries,  ball 
throwing,  merry-go-rounds,  and  for  the  especial  delight  of  the  chil- 
dren a  set  of  "flying  horses"  has  been  secured.  There  is  always 
good  music  provided  by  the  company.  No  intoxicating  liquors  are 
permitted  on  the  grounds  nor  are  teams  or  bicycles  allowed  inside. 
The  latter  can.  however,  be  checked  at  the  entrance. 

Mr.  E.  W.  Goss  writes  us  as  follows  concerning  the  experience  of 
his  company  last  season: 

"About  May  15th  last  year  we  made  up  our  minds  to  fix  up  a 
pleasure  ground,  and  found  this  site  about  two  miles  from  the  end 
of  one  of  our  lines.  We  had  to  purchase  land  from  some  five  or 
six  different  people,  and  build  two  miles  of  track,  and  put  up  such 
buildings  as  we  wanted.  At  that  time  we  had  purchased  no  material 
such  as  rails,  ties,  etc.,  but  succeeded  in  opening  on  the  ist  of  July, 
so  that  we  got  the  best  part  of  last  year's  business.  We  have  located 
in  the  park  an  outdoor  theatre,  with  a  stage  30  x  50  ft.,  with  dress- 
ing rooms  on  the  sides.  Fronting  the  stage  is  an  incline  on  which 
wc  placed  about  600  seats,  which  we  sell  at  5  and  10  cents.     The 
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or  teams  to  come  on  the  grounds.  Bicycles  can  be  checked  at  the 
entrance,  and  owners  of  teams  are  provided  with  a  place  to  hitch 
their  horses  outside.  It  would  cost  more  to  collect  entrance  fees  than 
they  would  come  to,  as  we  are  located  some  three  miles  from  the 
center  of  the  city.  Charges  of  10  cents  and  5  cents  are  made  for  the 
seats  fronting  the  stage:  outside  the  railing  people  can  look  on  if 
they  wish.  We  have  rented  all  the  privileges  this  season  to  one 
party,  giving  him  the  privilege  to  sublet  such  as  he  does  not  care  to 
run  himself,  and  holding  him  responsible  for  everything  in  that 
line." 

BIRMINGHAM.  ALA. 


In  the  "Review"  for  July.  1898.  we  published  a  number  of  views  of 
East  Lake  Park,  the  attractive  pleasure  resort  of  the  Birmingham 
(Ala.)  Railway  &  Electric  Co.  This  season  colored  electric  incan- 
descent lamps  are  to  be  placed  in  the  trees  for  illumination  at 
night.  A  large  dancing  pavilion  is  a  feature  of  this  park  and  music 
for  dancing  is  provided  everv  evening.This  resort,  like  many  others 
in  the  South  is  now  under  the  control  of  the  Southern  .\musement 
Syndicate.  This  must  not  be  construed  to  mean  that  the  railway 
company  has  no  right  in  the  matter  whatever.  It  purposes  to  see 
that  nothing  at  all  of  an  objectionable  character  will  be  permitted 
on  the  grounds,  but  so  far  as  details  are  concerned,  the  syndicate 
has  the  management  in  its  hands. 
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East  Lake  is  a  popular  resort  and  the  people  are  looking  to  the 
theatre  there  for  that  class  of  amusement.  The  Syndicate  is  in 
a  position  to  furnish  the  best  attractions  and  it  has  booked  many 
first  class  shows  for  the  season. 

General  Manager  McClary  of  the  Birmingham  Railway  & 
Electric  Co.  takes  especial  interest  in  this  resort  and  is  running 
special  through  trains  for  the  benefit  of  his  patrons. 

PITTSBURG,  PA. 

Calhoun  Park,  on  the  Dravosburg  division  of  the  United  Trac- 
tion Co.'s  line  is  a  delightful  resort  of  51  acres.  It  is  midway  be- 
tween Pittsburg  and  McKccsport  in  a  bend  in  the  Monongahela 
River  and  is  about  a  30-minute  ride  from  each  city.  The  ground  is 
largely  covered  with  forest  trees  and  there  are  many  fine  springs. 
The  park  is  lighted  by  electricity  and  a  long  distance  telephone  is 
at  the  service  of  pleasure  seekers.  A  large  pavilion  has  been  built 
and  furnished  for  dancing  and  dining  purposes.  There  is  a  restaurant 
for  serving  meals  and  lunches  at  all  hours,  refreshments  of  all  kinds 
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to  picnic  parties  and  coffee  and  ice  cream  by  the  quart  or  gallon. 
In  the  kitchen,  patrons  of  the  park  are  furnished  with  fuel  and  cook- 
ing utensils  free.  A  merry-go-round,  roller  coaster,  bowling  alleys, 
shooting  gallery,  race  track  and  base  ball  fields  afford  athletic 
amusements.  The  booths  and  shelters  of  all  kinds  will  accommo- 
date 10,000  persons.  Admission  to  the  park  is  free  and  no  conces- 
sions are  let. 

NEW  ORLEANS,  LA. 

The  New  Orleans  Traction  Co.  proposes  to  make  its  West  End 
Park,  on  Lake  Pontchartrain,  the  great  resort,  the  Coney  Island 
in  fact,  of  the  South.  The  company,  under  the  management  of 
C.  D.  Wyman,  has  already  done  much  to  make  West  End  attrac- 
tive, but  the  present  season  will  effectually  eclipse  all  its  past  glory. 
All  the  buildings,  pavilions  and  band  stands  have  been  freshly 
fainted  and  the  park  has  been  opened  with  the  most  flattering  evi- 
dences of  success.  The  best  of  music  has  been  provided,  the 
vaudeville  shows  will  be  exceptionally  good;  there  are  moving 
pictures,  chutes  and  besides  the  botanical  gardens,  which  have 
been  added  to  extensively  since  last  season,  there  is  a  perfect  work 
ing  scenic  railway,  such  as  they  have  at  Coney  Island,  Boston, 
Philadelphia  and  Chicago. 


General  Manager  Wyman  has  provided  some  magnificent  elec- 
trical displays,  which  will  be  novelties  to  the  Southern  people  and 
will  be  a  delight  to  all  visitors.  But  the  scenic  railway  is  the 
grand  feature  of  all.  This  contrivance  beats  all  the  roller-coasters 
in  the  world.  The  capacity  of  the  car  is  for  eight  persons.  The 
highest  point  of  rise  is  80  ft.,  but  at  that  elevation,  in  the  evening, 
a  magnificent  scene  is  offered  the  passengers  in  the  view  of  the 
thousands  of  electric  lights  scattered  all  over  West  End. 

And  the  side  of  this  resort  is  no  small  part  of  the  pleasure  to  be 
obtained.  They  are  handsome  and  comfortable  and  safe.  In  antici- 
pation of  very  large  patronage  the  rolling  stock  has  been  increased 
so  that  no  one  need  fear  crowding  or  delay  in  cither  going  or  re- 
turning home.  Everything  has  been  done  to  make  West  End  a 
delightful  spot,  and  the  public  which  goes  there  and  finds  enjoyment 
can  thank  the  New  Orleans  Traction  Co.  for  the  pleasure. 

KNOXVILLE,  TENN. 

The  Knoxville  Traction  Co.  has  greatly  improved  its  park, 
known  as  Chilowic  Park,  for  the  present  season.  It  has  naturally  a 
number  of  attractive  features,  among  which  may  be  numbered  a 
lake  covering  five  acres,  half  a  dozen  flowing  springs  and  a  promi- 
nent hill.  Chestnut  Hill,  from  which  a  good  panoramic  view  of  the 
city  and  surrounding  country  may  be  obtained.  Last  year  this  re- 
sort proved   to  be   very  popular. 

A  pavilion  is  located  on  Chestnut  Mill  and  comprises  a  large 
dancing  floor,  a  dining  room  and  a  well  equipped  kitchen.  This 
building,  together  with  four  acres  of  ground,  is  fenced  oflr  from 
the  rest  of  the  park  and  is  frequently  rented  for  private  parties; 
when  not  so  rented  it  is  open  to  the  public  and  an  orchestra  fur- 
nishes music  every  afternoon  and  evening. 

A  theater  with  seating  capacity  for  1,500  has  been  recently  com- 
pleted; 800  of  these  seats  are  reserved,  and  a  charge  of  10  cents 
made  for  them.  Among  the  other  attractions  are  a  Griffith  gravity 
railway,  an  electrically  operated  merry-go-round,  a  large  bowling 
alley,  billiard  and  pool  rooms,  a  shooting  gallery,  a  cycle  skating 
track  and  over  200  swings. 

Water  for  the  pavilion  is  pumped  from  the  springs  by  windmills. 

The  park  and  all  its  buildings  are  brilliantly  illuminated  with  arc 
and  incandescent  lamps. 

SANS  SOUCI  PARK,  CHICAGO. 

Sans  Souci  Park,  which  was  illustrated  and  described  in  our  issue 
for  March,  last,  was  opened  for  the  season  on  May  27th,  and  the 
patronage  which  it  har.  drawn  since  that  date  corroborates  the  be- 
lief under  which  the  park  was  built,  that  the  South  Side  would  ap- 
preciate a  high-class  pleasure  resort  fully  as  much  as  the  other 
divisions  of  the  city.  Early  in  the  evening  of  the  opening  the 
weather  was  very  threatening  and  later  it  rained  heavily;  notwith- 
standing these  unfavorable  conditions  there  were  over  18,000  people 
present  and  the  management  was  obliged  to  close  the  gates  at  8:35 
p.  m. 

This  park  is  a  private  enterprise  under  the  management  of  Mr. 
W.  H.  Carter,  but,  to  use  the  language  of  one  of  our  Texas  friends 
in  a  paper  on  summer  resorts,  the  bag  of  gold  has  been  so  hung  that 
the  Chicago  City  Ry.  will  carry  nearly  all  the  people  who  wish  to 
chase  it. 

The  grounds  and  buildings  are  most  brilliantly  lighted;  music  by 
an  excellent  band,  a  temple  of  palmistry,  booths  of  various  kinds, 
vaudeville  performances  in  the  pavilion  theater  and  the  largest  elec- 
tric fountain  ever  built  are  among  the  attractions. 

The  accompanying  engraving  gives  a  view  of  the  park  from  a 
point  in  the  northwest  corner.  The  building  in  the  foreground  at 
the  right  of  the  picture  is  the  Japanese  tea  house,  that  at  the  left  is 
the  power  house  for  the  fountain,  while  directly  in  the  center  is  the 
electric  fountain.  Immediately  to  the  left  of  the  tea  house  in  the 
engraving  is  the  theater  and  restaurant  pavilion  and  in  the  back- 
ground are  seen  the  various  smaller  pavilions  and  booths  visible  from 
this  point.  The  fountain  has  a  cai)acityof  160,000  gallons  of  water  per 
hour  and  the  lamps  have  an  a.ggregate  candle  power  of  19,000;  this 
is  50  per  cent  more  water  and  100  per  cent  more  light  than  the 
rating  of  the  fountain  in  Willow  Grove  Park,  Philadelphia,  which  is 
the  next  in  size  to  the  Sans  Souci  fountain. 

The  fountain  was  designed  by  C.  E.  Moore,  master  mechanic, 
and  C.  J.  Reilly,  superintendent  of  motive  power,  of  the  Chicago 
City  Ry.,  and  they  have  substituted  hydraulic  and  electrical  control- 
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Imn  <k'viccs  vvlicriviT  piadiialilc  mi  that  one  man  operates  the 
pumps  and  coiUrols  Ijolh  the  water  and  W^hl  effeets. 

In  the  nortlieast  corner  of  the  park,  near  the  bicycle  sheds,  is  a 
large  switchback  nierry-Ko-roiind,  biiill  by  ihc  Aincrican  Mcrry- 
Go-Ronnd  &  Novelty  Co.,  of  I.ockporl,  N.  Y.;  it  was  designed  by 
Mr.  Wni.  K.  Inshaw,  who  has  built  two  others  of  this  type,  one  in 
Schenley  Park,  I'ittsbnrg,  and  one  at  New  Uedfonl,  Mass. 

Mr.  Slmtevant  is  giviiiK  the  theater  much  attention.  Two  per- 
lormances  are  given  each  day,  afternoon  and  evening.  Sonic  ex- 
cellent attractions  are  engaged,  and  he  intends,  during  the  summer, 
to  give  all  the  popular  comic  operas,  beginning  June  25.  A  change 
of  bill  is  made  every  week.  Sans  Souci  Park  afTords  every  variety 
of  anuisenicnt.  I'.very  taste  and  disposition  can  be  suited,  but  it  is 
safe  to  say  that  in  the  evening  the  electric  fountain  receives  the 
most  attention. 

Last  week  the  program  was  as  follows:  Band  concert  beginning 
at  i:,^o  p.  m.;  fountain  at  ,?:oo;  vaudeville  at  3:30;  trained  horses  at 
5:00;  conclusion  of  band  concert.     In  the  evenings  are  the  concert 


The  new  law  goes  into  effect  October  1st  next.  It  is  quite  gen- 
erally assumed  that  in  administering  this  law  the  assessors  will  be 
guided  by  Ihc  market  value  of  the  stocks  and  bonds  of  a  corpora- 
tion. 

There  is  a  wide  difference  in  the  opinions  expressed  as  to  how  the 
street  railway  properties  will  be  affected  by  the  new  law.  The  esti- 
mates as  to  the  amruint  of  the  tax  vary  in  amount  from  $t4,ooo,ooo 
for  the  whole  state  to  $25,000,000  for  New  York  City  alone;  the  es- 
timate ot  the  state  comptroller's  office  is  $27,000,000  for  the  slate. 
The  assessment  is  real  estate. 

There  can  be  no  doubt  that  Ihc  law  will  bear  very  hard  on  the 
small  street  railway  companies  throughout  the  state.  In  an  argu- 
ment before  Governor  Roosevelt  on  May  nth,  Mr.  G.  Tracy  Rog- 
ers, president  of  the  New  York  Street  Railway  Association,  present- 
ed the  following  data  on  this  point: 

"One  hundred  and  three  street  surface  railroads  submit  annual 
reports  to  the  state,  49  of  which  show  a  surplus  amriunting  to 
$1,102,855,  and  54  show  a  deficit  amounting  to  $471,878.     Of  the 
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and  theater  performance  and  two  exhibitions  of  the  fountain,  at 
8:40  and  10:40. 

^-•-* 

THE  NEW  YORK   FRANCHISE  TAX. 


The  New  York  franchise  tax  law  published  in  the  "Review"  for 
May,  1899.  page  233.  was  amended  at  the  special  session  of  the 
Legislature  called  for  that  purpose  last  month.  The  changes  made 
were  substantially  as  follows:  Authority  to  assess  franchises  is  given 
to  the  State  Board  of  Tax  Commissioners,  thus  taking  it  out  of  the 
hands  of  the  local  assessors;  but  the  State  Board  reports  its  valua- 
tions to  the  local  boards,  and  the  taxes  are  collected  by  each  city 
or  town  for  itself.  The  State  Board,  in  making  up  the  valuation 
is  to  include  both  the  tangible  property  and  the  franchise  connected 
with  it,  so  that  in  the  case,  for  instance,  of  a  street  railroad,  local 
assessors  will  have  nothing  10  say  concerning  the  valuation  either 
of  the  track  or  of  the  right  to  use  it.  The  State  Board  is  to  give 
hearings  at  Albany  after  making  a  valuation,  but  before  tinally  re- 
porting it  to  the  local  assessors.  An  assessment  may  be  reviewed 
by  the  courts.  From  the  franchise  tax  as  based  on  the  valuation 
made  by  the  State  Board  are  to  be  deducted  any  and  all  taxes  paid 
by  the  corporation  to  the  city  or  town  in  the  preceding  year,  such 
as  license  tees,  gross  earnings,  taxes,  etc.,  but  not  including  money 
paid  for  paving  or  repairing  streets.  No  deduction  or  credit  shall 
be  given  for  a  greater  sum  than  the  amount  of  the  special  franchise 
tax.  Other  taxes  are  not  to  be  affected  by  the  new  tax,  and  the 
tangible  property  shall  not  be  taxable  except  on  the  assessment 
based  on  the  State  Board's  valuation. 


$1,102,855  surplus,  $805,288  is  shown  by  12  companies  in  Greater 
New  York,  leaving  but  $297,567  to  be  divided  among  the  37  com- 
panies outside  of  that  city.  Of  the  103  companies  reporting,  but  18 
declared  dividends  (five  of  these  being  in  Greater  New  York),  the 
total  dividends  amounting  to  $3,069,465,  of  which  the  five  Greater 
New  York  roads  paid  $2,512,374.  leaving  a  balance  of  only  $557,091 
to  be  divided  among  the  remaining  13  dividend-paying  roads.  Six 
of  the  dividend-paying  roads  showed  a  deficit  after  so  doing.  Eight 
of  the  103  street  surface  railroads  mentioned  have  gone  into  the 
hands  of  receivers  during  the  past  four  years.  In  addition  to  these, 
at  least  12  or  15  companies  have  gone  out  of  business  entirely  or 
saved  themselves  from  going  into  receivers'  hands  by  making  some 
arrangements  with  the  bondholders.  Briefly,  the  above  report  shows 
that  the  small  and  medium  sized  roa3s  in  New  York  state,  and  in 
fact  all  the  roads  with  the  exception  of  those  in  the  very  largest  cities 
are  struggling  along  under  the  most  discouraging  conditions,  and 
cannot  stand  any  additional  burdens  of  taxation." 

The  larger  companies  in  the  state  will  probably  be  less  affected. 

When  the  law  goes  into  effect  its  constitutionality  will  be  tested, 
and  a  hard  fight  will  doubtless  be  made  against  it.  Mr.  John  Sa- 
bine Smith,  an  eminent  corporation  lawyer  of  New  York,  says  con- 
cerning the  law: 

"The  power  to  tax  may  be  used  as  an  indirect  means  of  le\'ying  a 
burden  not  contemplated  by  the  originators  of  the  enterprise,  and 
one  which  will  strangle  the  operation  of  the  work.  This  undoubt- 
edly is  not  true  of  rich  corporations,  as  a  general  rule,  but  all  cor- 
porations must  be  placed  on  the  same  basis  of  fundamental  princi- 
ple of  taxation,  namely,  that  it  shall  be  equal." 
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PERSONAL. 


MR.  J.  M.A.RSHALL  ATKINSON  will  be  married  to  Miss 
Elizabeth  Amolia  Wcilaiid,  daughter  of  Mrs.  Annie  Marie  Weiland, 
of  Lynchburg,  Va.,  on  Wednesday,  June  2ist.  We  join  the  tnany 
friends  of  Mr.  Atkinson  in  the  electrical  and  street  railway  world  in 
extending  congratulations. 


MR.  CLARENCE  P.  KING,  president  of  the  Schuylkill  Electric 
Co.,  Philadelphia,  and  Mr.  Duncan,  his  superintendent,  were  callers 
at  our  office  when  in  Chicago  last  month. 


MR.  ALFRED  OSKAMP,  representing  the  Kisinger-Ison  Co., 
of  Cincinnati,  called  on  the  "Review"  when  in  this  city  recently. 


MR.  .•\LBERT  ST.^NLEV.  lately  assistant  superintendent  oi 
the  Citizens'  road  at  Detroit,'  has  been  appointed  superintendent 
to  succeed  Mr.  John  Grant. 


MR.  JOHN  A.  WILSON,  who  was  formerly  with  the  Trenton 
Light  &  Power  Co.,  was,  in  March  last,  appointed  chief  engineer  of 
the  Traction  Passenger  Railway  Co. 


MESSRS.  HENRY  M.  WILLIAMS  AND  FRANZ  BURGER, 
of  the  Ft.  Wayne  (Ind.)  Consolidated  Railway  Co.,  called  on  the 
"Review"  when  in  Chicago,  recently. 


MR.  JOHN  GRANT,  superintendent  of  the  Detroit  Citizens' 
road,  has  resigned  that  position  to  become  assistant  general  man- 
ager of  the  Indianapolis  (Ind.)  Street  Ry. 


MR.  WILL  J.  BROWNE,  of  Dubuque,  la.,  ha?  made  an  ar- 
rangement with  the  General  Electric  Co.  and  assumed  control  of  the 
Dubuque  Light  &  Traction  Co..  which  has  been  in  the  hands  of  a 
receiver. 


MR.  CONWAY  F.  HOLMES,  superintendent  of  the  M->lropol- 
itan  Street  Railway  Co.,  Kansas  City,  has  been  very  ill  for  some 
weeks  with  congestion  of  the  brain.  At  last  account  he  was  im- 
proving. 


GEN.  W.  A.  BANCROFT,  general  manager  of  the  Boston 
Elevated  Railway  Co.,  last  month  declined  an  offer  of  the  position 
of  general  manager  of  the  new  Chicago  company,  which  is  to  take 
over  the  Yerkes  lines. 


MR.  J.  C.  ROTHERY,  superintendent  of  the  Nia.ijara  Falls 
Park  &  River  Ry..  has  been  appointed  superintendent  of  the  upper 
steel  arch  bridge.  The  International  Traction  Co.  now  owns  rr.d 
controls  both  the  railway  and  the  bridge. 


MR.  G.  F.  GREENWOOD,  consulting  engineer,  will  go  to 
Cu^a  this  fall  to  reconstruct  the  street  railways  in  Havana.  Mr. 
Greenwood  has,  imtil  recently,  been  the  general  manager  of  the 
Consolidated  Traction  Co.,  oi  Pittsburg. 


MR.  J.  A.  VANDERGRIFT,  of  Philadelphia,  cMKuItin;;  en- 
gineer of  the  Chattanooga  (Tenn.)  Rapid  Transit  R.  R.,  is  at 
Chattanooga  looking  after  the  improvements  now  under  way.  He 
will  remain  there  until  all  the  work  is  completed. 


MR.  SAMUEL  INSULL,  president  of  the  Chicago  Edison  Co., 
was  on  May  23d  married  to  Miss  Margaret  Anna  Bird,  at  the  resi- 
dence of  the  bride's  mother,  in  New  York.  Miss  Bird  was  better 
known  to  the  public  by  her  stage  name  of  Gladys  Wallis. 


M.-\J.  E.  C.  LEWIS,  at  a  meeting  of  the  board  of  directors  of 
the  Nashville  Street  Railway  Co..  held  May  i8th,  was  elected  vice- 
president  to  succeed  Mr.  J.  C.  Bradford,  who  had  resigned.  Mr. 
Bradford  will  still  represent  the  company  as  general  counsel. 


MR.  G.  J.  SMITH,  who  tor  several  years  has  most  acceptably 
filled  the  position  of  master  mechanic  of  the  South  Covington  & 
Cincinnati  Street  Railway  Co..  has  accepted  a  similar  office  with 
the  St.  Louis  &  Suburban,  of  St.  Louis,  and  entered  upon  his  new 
work. 


MR.  SIDNEY  H.  SHORT,  it  is  reported,  has  gone  to  England 
to  stay.  He  has  accepted  the  position  of  consulting  engineer  with 
a  new  concern  to  be  started  by  Dick,  Kerr  &  Co.,  at  Preston,  for 
the  manufacture  of  electric  railway  motors,  generators  and  con- 
trollers. 


MR.  C.  F.  MOORE,  who  was  treasurer  of  the  Interstate  Tele- 
phone Co..  of  Cleveland,  O.,  has  recently  been  chosen  secretary  of 
the  Akron  Traction  &  Electric  Co..  and  has  removed  to  Akron. 
This  company  is  to  be  consolidated  with  the  Akron,  Bedford 
&  Cleveland,  in  July. 


MR.  F.  E.  WOODWARD,  formerly  engineer  of  the  Suburban 
Light  &  Power  Co.,  Boston,  in  April  last,  was  appointed  chief 
engineer  of  the  power  station  of  the  New  Brunswick  Traction  Co., 
at  Milltown,  N.  J.  Mr.  E.  G.  Grant,  formerly  with  the  Block  Plant 
Electric  Light  Co.,  is  his  first  assistant. 


MR.  JULIUS  A.  LEMCKE.  who  was  a  short  time  ago  elected 
a  director  and  treasurer  of  the  Indianapolis  Street  Railway  Co., 
has  been  obliged,  on  account  of  the  pressure  of  private  business, 
to  resign.  He  was  then  made  first  vice-president,  and  the  oflices 
of  secretary  and  treasurer  were  consolidated.  This  change  puts 
Secretary  W.  F.  Mulholland  in  both  positions. 


MR.  ISL'VTTHEW  T.  CRONIN,  who  has  for  several  years  been 
chief  train  dispatcher  of  the  Kings  County  Elevated  R.  R.,  of 
Brooklyn,  N.  Y.,  recently  resigned  to  engage  in  business  for  him- 
self at  Bayonne,  N.  J.  As  an  evidence  of  th'e  regard  in  which  he 
is  held  by  his  late  associates,  Mr.  Cronin  was,  on  the  evening  of 
May  13th,  presented  with  a  handsome  gold  watch  and  chain,  the 
employes  of  ■all  departments  participating.  Supt.  E.  W.  Hartough, 
in  a  few  well  chosen  words,  made  the  presentation. 


COL.  THOMAS  M.  JENKINS  has  resigned  from  the  super- 
intendency  of  the  South  Covington  &  Cincinnati  Street  Railway  Co., 
and  accepted  a  position  with  a  St.  Louis  company.  To  snow  the 
appreciation  in  which  fie  is  held  by  Ills  late  employes.  Col.  Jenkins 
was  tendered  a  banquet  and  presented  with  a  handsome  solid  silver 
service  set  on  the  evening  of  May  12th.  The  happy  event  took 
place  in  Elk's  Hall  in  Covington.  The  First  Regiment  band  was 
secured  and  at  the  head  of  500  of  the  employes  marched  to  Col. 
Jenkins'  house,  where  he  joined  the  parade.  A  visit  was  then  paid 
to  Pres.  James  C.  Ernst  and  to  the  treasurer,  Geo.  M.  Abbott, 
both  of  them  being  serenaded.  The  hall  was  packed,  and  every- 
body enjoyed  the  feast  which  had  been  prepared.  President  Ernst 
made  a  witty  speech  and  George  Taft,  one  of  the  conductors,  in  a 
most  graceful  and  happy  manner,  presented  the  silver  set.  Col. 
Jenkins  made  a  feeling  response. 


OBITUARY. 


MR.  ALBERT  PACK,  the  well  known  Detroit,  Mich,,  capital- 
ist, died  on  Monday,  May  29th.  from  the  eflects  of  a  surgical  oper- 
ation. He  was  57  years  of  age  and  had  been  one  of  Michigan's 
most  active  and  enterprising  business  men  and  politicians,  being 
largely  responsible  for  the  election  of  Pingree  for  governor  in  1896. 
Together  with  Henry  Everett,  of  Cleveland,  Mr.  Pack  built  street 
railroads  on  about  50  miles  of  Detroit  streets  not  occupied  by 
Johnson's  lines  and  established  a  three-cent  fare.  The  lines  were 
later  consolidated  with  Johnson's  lines. 


PENNSYLVANIA  CAR  WHEEL  CO. 


The  Pennsylvania  Car  Wheel  Co.  desires  mo.st  emphatically  to 
deny  the  rumor  that  it  has  sold  out  to  other  parties.  The  im- 
pression was  evidently  founded  on  the  fact  that  its  rapid  and  very 
large  increase  in  business  has  made  it  necessary  to  increase  the 
capital  stock  from  $100,000  to  $200,000  and  to  take  in  additional 
properties;  but  the  nianagetnent  has  not  had,  and  does  not  now 
entertain  any  idea  of  disposing  of  the  business  or  plant.  The 
success  of  this  concern  has  been  highly  satisfactory  to  all  con- 
nected with  it. 
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NIGHT  PHOTOGRAPH   BY  ARC   HEADLIGHT. 


Wc  arc  iniMiliil  In  Mr.  II.  1'.  VVi-llinan,  supc-riiiU-iKlciU  of  the 
Ashland  &  Catdclslniin  (Ky.)  Sired  Railway  Co.,  for  a  plmloKraidi 
vvhieli  Knipliically  illiislralcs  llic  powiT  of  tliu  elcclric  headlight, 
which  is  his  own  invciilioii.  A  description  appeared  in  the  "Re- 
view" for  April,  page  276. 

The  i)holoKraph  was  taken  on  .1  il;nl<  nielli  at  a  point  midway  on 
(he  line.  The  arc  lieadliKhl  h'ld  a  14-Jn.  rellector,  >^  in.  "iilectra" 
carbons,  and  cnrrent  nsed  was  a  little  less  than  6'/^  amperes.  The 
lime  of  exposure  was  five  minntes. 

While  nuich  detail  of  the  picture  has  necessarily  been  lost  in  re- 
production in  engraving,  the  photograph  from  which  the  cut  is 
made  is  sul'liciently  clear  to  enable  the  reading  of  signs  pasted  upon 
the  lirsl  pole-  and  lo  cciuiU  llir  poles  for  a  distance  of  fully  l.5(X)  ft. 


livily  in  cast  welding.  A  contract  has  just  been  closed  with  the 
Chicago  Union  Traction  Co.,  for  ihret  conii)le(v  cash  welding 
e(|uipinents  and  for  a  license  lo  weld  joints  under  the  Falk  patents. 
The  same  e'|uipnients  have  lately  been  furnished  the  Bosttjn  ICIe- 
vated  Railway  Co.,  and  a  full  e<|uipment  of  welding  machinery,  de- 
•scribed  in  onr  last  issue,  has  been  shipped  lo  liuenos  Ayres  for  the 
account  of  Kim-.iid  Waller  &  Manville,  the  I.ontlon  tramway  en- 
gineers. 


STREET  CAR   BUILDERS' 
FAILS. 


COMBINATION 


The  plan  to  consolidate  the  lea<ling  street  car  building  interests  of 
the  country  which  at  one  time  had  every  indication  of  going 
through  ha--  f.illen  down.    Whether  another  attempt  will  be  made  is 


M(.1IT   I'HOTOGRAPH  BY  LIGHT  OF  WELLMAN  ARC  IIICABLKIHT 


NEW    PLANT    OF    FALK    CO. 


The  Fallv  Co.,  of  Milwaukee,  is  at  present  a  very  busy  concern. 
The  contracts  for  work  have  come  in  so  rapidly  of  late  that  the  in- 
crease in  the  size  of  the  plant  has  become  an  absolute  necessity. 
The  company  has  purchased  eight  acres  of  ground  close  to  the  pres- 
ent shops  and  will  there  erect  new  buildings.  A  machine  shop.  100 
X  200  ft.  in  size  will  be  built,  and  a  foundry,  equipped  for  casting 
steel,  occupying  the  same  amount  of  space,  will  be  put  up.  There 
will  be  a  power  house  60  x  140  ft.  and  an  oflice  building  40  x  60  ft. 
The  entire  plant  will  have  electric  motors  for  driving  the  luachincry. 
It  is  expected  that  even  this  large  increase  in  space  may,  before  long, 
prove  insufhcicnt  and  all  the  buildings  are  to  be  erected  with  a  view 
to  possible  longitudinal  expansion.  The  shipping  facilities  will  also 
be  made  as  perfect  as  possible.  The  Chicago,  Milwaukee  &  St.  Paul 
will  run  a  spur  directly  lo  the  plant  and  immense  cranes  are  to  be 
erected  to  transfer  heavy  work  from  foundry  and  machine  shop  to 
any  place  desired. 

Besides  the  tnornious  business  the  Falk  Co.  is  of  itself  acquir- 
ing, it  has  recently  absorbed  the  Cloos  Electrical  Engineering  Co., 
of  Milwaukee.  This  company  made  devices  for  controlling  high 
voltages,  particularly  oil  switches  in  which  an  imported,  acidless 
oil  is  used.  These  switches  have  made  it  possible  to  do  away  with 
arcing  between  high  voltage  terminals  and  take  away  a  large  per- 
centage of  the  ordinary  danger  tc  the  operator.  The  absorbing  of 
this  plant  will  greatly  mcreasc  the  importance  and  the  output  of  the 
Falk  Co. 

Regarding  the  work  under  way  and  the  contracts  lately  made 
there  may  be  mentioned  one  for  the  change  of  a  the  mile  cable  line 
of  the  Metropolitan  Street  Ry.,  of  Kansas  City.  Mo.,  to  the  electri- 
cal system.  The  company  has  also  a  contract  for  the  "complete  con- 
.struction  of  a  14-mile  road  between  Oskosh  and  Neenah,  Wis.  In 
the  gear  departments  the  orders  are  extensive  and  there  is  much  ac- 


at  present  uncertain  but  the  probabilities  are  strongly  unfavorable. 
The  principal  hitch  in  the  program  seems  to  have  been  the  fact  that 
while  the  various  interests  were  willing  to  go  into  the  deal,  practi- 
cally none  of  them  was  willing  to  do  so  on  the  usual  combination 
basis,  of  a  portion  cash  and  the  large  part  stock.  The  car  builders 
all  wanted  all  cash. 

The  scheme  was  to  incorporate  in  \ew  Jersey  for  $18,000,000  di- 
vided into  $8,000,000,  7  per  cent  cumulative  stock  and  $10,000,000 
common.  Economy  of  administration  was  figured  to  increase  net 
earnings  by  reducing  expenses  in  the  sum  of  $1,250,000  per  year. 

The  concerns  contemplated  in  the  plan  were  the  Laconia  Car  Co.. 
of  Laconia,  X.  H.;  the  Watson  Car  Co..  of  Springfield,  Mass.;  the 
Newburyport  Car  Co..  the  Briggs  Carriage  Co..  of  Amesbury,  and 
the  J.  M.  Jones  Co..  of  Troy.  N.  Y.  These  were  regarded  as  the 
Eastern  group,  and  options  were  secured  upon  all  but  one.  Else- 
where were  the  American.  St.  Louis  and  Laclede  Car  Cos..  of  St. 
Louis;  the  J.  G.  Brill  Co..  of  Philadelphia;  the  Jackson  &  Sharp 
Co.,  of  Wilmington,  Del.  Barney  &  Smith  Car  Co.,  of  Dayton,  C, 
the  street  car  department  of  the  Pullman  Car  Co.,  the  Stephenson 
Co.,  of  Elizabethport,  X.  J.,  and  the  J.  G.  Kuhlman  Car  Co..  of 
Cleveland,  O. 

Besides  these  there  were  the  Peckham  Motor  Truck  &  Wheel 
Co.,  of  Kingston.  X.  V.;  the  McGuire  Manufacturing  Co.,  of  Chi- 
cago, and  the  truck  works  of  J.  G.  Brill,  of  Philadelphia.  In  some 
cases,  where  the  making  of  street  cars  was  only  a  part  of  the  manu- 
facturing business  carried  on.  as  with  the  Pullman  and  the  Jack- 
son &  Sharp  Cos.,  the  consolidation  would  have  meant  only  an 
agreement  to  make  no  more  electric  cars,  for  the  physical  work  of 
manufacture  woidd  have  been  generally  consolidated  into  large 
plants. 

«  «  » 

The  Fond  du  Lac  (Wis.)  Street  Ry.  will  be  completed  and  in 
operation  by  July  ist 
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FIRST  FRANCHISE  TAX   IN   MISSOURI. 


On  June  /th  the  first  assessment  of  a  street  railway  franchise  tax 
was  made  by  the  State  Board  of  Equahzation  under  the  new  act  re- 
cently passed.  The  road  selected  was  the  St.  Louis  &  Suburban 
Railway,  of  St.  Louis. 

Before  assessing  the  board  listened  to  arguments  from  the  offi- 
cers and  attorneys  of  the  railway  company,  who  protested  against 
the  assessment  as  unjust  and  unfair.  Evidence  was  also  oflfcred  as 
to  the  value  of  the  property  of  the  company,  the  market  and  par 
value  of  the  stock  and  bonds,  and  statements  as  to  the  gross  and 
net  earnings  of  the  road. 

One  member  of  the  board  offered  the  fiillowing  resolution,  which 
was  voted  down: 

"The  board,  having  under  consideration  the  assessment  and  valu- 
ation of  the  property  of  the  St.  Louis  &  Suburban  Railway  Co.,  af- 
ter being  fully  advised  of  all  and  singular  the  matters  and  things  re- 
lating to  the  character,  e.xtcnt  and  value  of  the  property  owned,  used 
or  leased  by  said  raihvay  company  on  June  I,  1898,  finds  that  the 
total  value  of  all  the  property  of  said  railway  company,  measured 
by  the  market  value  of  its  stocks  and  bonds  on  the  date  aforesaid,  is 
$3,587,000.  It  is,  therefore,  ordered  by  the  board  that  the  whole 
property  of  said  railway  company,  as  aforesaid,  be  assessed  and 
valued  for  taxes  of  1899  at  $1,783,500,  of  which  $543,010  is  to  repre- 
sent the  assessable  value  of  the  tangible  property  and  the  remainder, 
$1,250,490,  to  represent  the  assessable  franchise  value  of  said  rail- 
way company,  which  is  by  the  board  distributed  and  assessed 
against  the  several  classes  of  property  owned  by  said  company,  as 
follows: 

29.16   miles   track  and   trolley   wire $291,600 

86  motor  and  passenger  cars 72,240 

13  other  cars 2,080 

2  sweepers  200 

Lands,   buildings  and   machinery 176,890 

Franchise 1,250,490 

Total   $1,793,500 

The  resolution  which  did  pass  by  a  vote  of  three  to  two  was  of- 
fered by  Mr.  Crow,  and  reads: 

"The  State  Board  of  Equalization,  having  given  the  St,  Lr;uis  .t 
Suburban  RaiKvay  Co.  opportunity  to  be  heard  persjnally  by  the 
board,  and  having  heard  the  said  St.  Louis  &  Suburban  Railway 
Co.,  through  its  officers,  agents  and  counsel,  and  having  carefully 
considered  the  facts  set  out  in  the  return,  schedule  and  supplemen- 
tary statements  of  the  said  company,  all  evidence  of  value  and  all 
matters  bearing  upon  the  question  of  the  value  of  the  property  of 
the  company,  and  considering  the  cost  of  construction  and  equip- 
ment of  said  railway  line  and  the  location  thereof,  and  its  traffic  and 
the  market  and  par  value  of  the  stocks  and  bonds,  and  the  gross  re- 
ceipts and  net  earnings,  and  the  franchise  owned  by  said  street  rail- 
way and  the  value  thereof  on  June  i,  1899,  on  motion,  the  State 
Board  of  Equalization  assesses  and  values  for  taxes  of  1899  the 
property  of  the  said  company  as  follows: 

29.16  miles  of  track  and  trolley  wires $291,600 

86  motor  and  passenger  cars 72,240 

13  all  other  cars 2.080 

2  sweepers  200 

Lands,  buildings  and  machinery 176,890 

.\11  other  property 1,250,490 

Total • ' $1,793,500 

The  "all  other  property"  represents  the  assessment  against  the 
franchise,  but  the  wording  was  chosen  as  placing  the  case  in  more 
desirable  condition  to  take  into  court,  as  the  railway  company  will 
lose  no  time  in  taking  an  appeal,  and  the  board  is  anxious  for  a 
decision  before  making  any  further  assessments  of  street  railways. 

The  company  will  go  to  the  highest  court  in  the  state  and  expects 
to  be  able  to  reach  the  United  States  Supreme  Court,  if  necessary, 
on  a  question  of  constitutionality.  What  the  courts  will  decide  is 
altogether  an  unknown  quantity. 

Attorneys  of  high  standing  having  no  connection  with  either  side 
seem  to  be  about  equally  divided  in  their  opinions,  some  declaring 
it  will  hold  while  others  are  equally  certain  the  law  has  not  a  peg 
to  hang  on. 

One  thing  is  sure,  if  the  assessment  stands  the  taxes  of  the  Su- 
burban will  be  raised  from  $11,000  in  1898  to  $36,000  in  1899,  and  as 
the  road  has  never  been  a  dividend  payer  it  will  mean  a  practical 


confiscation  of  the  property.  The  same  result  would  follow  in  the 
case  of  many  other  roads  in  the  state.  A  few  of  the  best  paying 
properties  might  be  able  to  stagger  under  their  burden,  but  the 
weaker  ones  certainly  could  not  earn  enough  money  to  keep  out 
iif  the  hands  of  the  sherifT.  What  the  lawmakers  expect  to  gain  by 
thus  throttling  improvements  and  better  service  is  impossible  to 
comprehend. 

•  ■  » 

VIRGINIA  ASSOCIATION. 


The  tirst  annual  meeting  of  the  Street  Railway  and  Electrical 
.Vssociation,  of  Virginia,  was  held  at  the  Hotel  Jefiferson,  Rich- 
mond, on  May  i6th.  The  following  representatives  of  the  various 
companies  forming  the  association  were  present:  R.  D.  AppersL-n. 
Staunton  Street  Car  Co.;  Howard  P.  Page,  Norfolk  &  Ocean 
View  Railway  Co.;  Wm.  Rexborough,  Norfolk  Railway  Co.;  J.  R 
Curtis,  General  Electric  Co.;  C  W.  Uthoff,  Columbia  Incandescent 
Lamp  Co.;  Julian  Binford,  Jr.,  Tower-Binford  Electric  &  Manu- 
facturing Co.;  E.  R.  Williams,  Richmond  Traction  Co.;  R.  A. 
Byrns,  Ohio  Brass  Co.,  New  York;  William  Todd,  Virginia  Electri- 
cal Railway  &  Developing  Co.,  Richmond;  E.  W.  Traflford,  Rich- 
mond Railway  &  Electric  Co.;  C.  T.  Phillips,  City  Street  Car  Co., 
Staunton;  R.  D.  McClure,  City  Street  Car  Co.,  Staunton;  J.  A. 
Cooke,  Richmond  Traction  Co.;  W.  P.  Woodson,  Lynchburg 
&  Rivermont  Street  Railway  Co.;  T.  P.  Cowardin,  Richmond  Trac- 
tion Co.;  R.  L.  Williams,  Norfolk  Street  Railroad  Co. 

The  following  papers  were  read:  "Track  Bonding,"  by  R.  D. 
Apperson;  "How  to  Increase  Revenue  of  Electric  Light  Stations," 
by  W.  P.  Woodson;  "Park  Amusements,"  by  E.  R.  Williams;  "The 
Use  of  the  Wattmeter  on  Electric  Cars  to  Check  the  Unnecessary 
Use  of  Current,"  by  J.  R.  Curtis. 

The  association  were  the  guests  of  the  Richmond  Traction  Co. 
at  a  dinner  given  at  the  Jefifer;on  Hotel. 


MORRIS  ONE-PIECE  RAIL  BOND. 


Elmer  P.  Morris,  15  Cortlandt  St.,  New  York  City,  has  placed  on 
the  market  a  new  rail  bond  for  which  are  claimed  the  advantages 

of  larger  contact  sur- 
face and  higher  electric 
conductivity.  This  bond 
is  made  of  either  flat 
stripes  or  round  wire 
and  may  be  placed  un- 
der the  fish  plate  or 
around.  The  bond  is 
also  made  to  attach  to 
the  heel  of  the  rail, 
and,  in  fact,  can  be  sub- 
stituted for  any  other 
make  of  bond  now  -in 
use. 

The 
made 

insure  a  large  contact  surface  between  the  bond  and  the  rail,  and  the 
separation  of  the  connecting  portion  into  comparatively  narrow 
strips  or  small  wires  gives  the  flexibility  which  is  so  necessary  to  a 
long  life.  The  accompanying  illustrations  show  two  of  the  shapes 
into  which  the  bond  is  usually  bent. 

The  terminals  are  made  solid  and  the  ends  are  drop-forged  to  the 
exact  sizes  required.  The  bond  has  terminals  from  ^  in.  to  i  in., 
and  is  made  in  sizes  having  the  carrying  capacity  of  from  No.  o  to 
No.  0000.  and  of  any  length  desired,  when  placed  under  the  fish 
plate;  it  is  larger  than  No.  0000  when  placed  around  the  fish  plate  or 
on  the  heel  of  the  rail.  Mr.  ^Torris  is  ready  to  book  orders  for  fu- 
ture delivery. 


terminals      are 
very     large     to 


THE  WHEELING  STRIKE. 


The  employes  of  the  Wheeling  (W.  Va.)  Railway  Co.,  who  on 
April  8th  struck  for  a  25  per  cent  increase  in  wages,  have  the  sym- 
pathy of  the  public,  and  while  the  cars  are  all  running  on  schedule 
time  the  traffic  is  very  light.  The  sympathy  is  not  manifested  by 
obstructing  the  company's  tracks  since  the  fine  and  imprisonment 
of  four  men  for  this  offense,  but  the  public  largely  patronizes  buses 
run  by  the  strikers.    There  is  no  present  indication  of  a  settlement. 


June  is,  1899.) 
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PORTABLE  AIR  COMPRESSING  APPARATUS. 


The  Clinstciisrii  l■.ll^!lIK•^■l■inK  Co.,  of  MilwaiiliOf,  has  recently 
Iil.inil  (111  llic  market  a  very  neat  and  compact  air  compressinK  plant! 
to  be  used  wherever  electric  current  is  available,  for  such  purposes 
as  cleaning  car  cusliions,  operating  pneumatic  tools  for  clipping, 
cauking,  riveting  or  drilling,  and  for  general  purpr)scs.  The  appa- 
ratus herewith  illustrated  weighs  about  7,400  lb.  and  is  strictly  por- 
table and  self-contained,  The  air  compressor  has  a  capacity  of  50 
cu.  ft.  of  free  air  per  nn'iuilc,  and  is  of  the  same  pattern  as  the  com- 
l)any  is  putting  on  the  market  for  air  brake  purposes.  It  is  pre- 
pared lo  fiMiiisli  this  style  of  ])ortal)le  ajjparalus  in  sizes  ranging 
in  capacity  from   10  en.  ft.  lo  300  en.  ft.  i>f  free  air  per  miiuile. 


CHRISTKNSEN   I'OKT.MSIJ-:  COMPKICS.SOK. 

The  air  compressor  is  self  contained  and  all  the  working  parts 
run  in  a  bath  of  oil,  the  motor  being  arranged  on  the  top  of  the 
compressor,  and  connected  to  the  compressor  crank  shaft  by  means 


WITH  l'ovi;r  kemoved. 

of  a  gear  and  pinion  of  a  special  pattern  first  introduced  by  the 
Christensen  Engineering  Co.;  the  teeth  of  the  gear  and  pinion  are 
sections  of  a  true  helix,  which  construction,  it  is  claimed,  makes 
their  lerati  n  practically  noiseless,  and  increases  their  durability 
fully  25  per  cent  over  that  of  the  ordinary  straight  faced  spur  gear 
and  pinion. 


The  compressor  delivers  air  into  the  reservoirs  from  wliich  a 
hose  connection  c.irries  the  compressed  air  to  the  point  where  it  is 
to  do  the  work.  The  action  of  the  compressor  is  controlled  by 
means  of  an  automatic  govcrncr,  which  operates  by  the  air  pressure 
accumulated  in  the  reservoirs,  in  such  a  way  that  the  motor  stops 
whenever  the  pressure  is  at  a  maximum  and  slops  when  it  is  at  mini- 
mum, with  any  desired  variation  between  the  two  extremes. 

The  compressor  is  not  provided  with  a  water  jacket,  as  experience 
has  shown  that  in  this  form  of  construction,  the  compressor  will  run 
half  the  time  without  any  undue  heat.  This  makes  the  apparatus 
much  more  convenient  than  if  it  was  necessary  to  have  cooling 
water  around  the  cylinders  and  the  back  heads,  thereby  introducing 
extra  complications  and  need  of  care  taking. 

The  box  which  encloses  the  motor  compressor  and  also  the  elec- 
trical apparatus  is  water  tight  and  it  is  so  arranged  that  access  is 
readily  had  lo  the  various  parts  of  the  apparatus  by  simply  opening 
doors  arranged  in  the  box  for  that  purpose. 

This  apparatus  is  now  being  used  in  riveting  the  structural  iron 
in  course  of  erection  on  the  new  Post  Office  Building  in  Chicago. 

On  June  8th  a  foundry  in  Milwaukee,  which  made  a  large  number 
ol  castings  for  the  Christensen  [engineering  Co.,  was  burned  and 
many  of  the  Christensen  patterns  were  destroyed.  The  company 
has  duplicates  of  all  patterns,  however,  and  this  loss  will  not  put 
i;  back  in  filling  orders. 


WILCOXON  FOUND  GUILTY. 


In  the  United  States  Circuit  Court  at  Springfield,  III.,  on  June 
9th  a  jury  returned  a  verdict  of  guilty  in  the  case  of  C.  N.  Wil- 
coxon,  for  using  the  mails  to  defraud,  and  the  court  sentenced  him 
to  pay  a  fine  of  $500  and  costs,  amounting  in  all  to  about  $1,200. 

The  swindle  is  as  unique  and  interesting  as  it  is  unusual  and 
reprehensible.  Last  June  Mr.  \V.  L.  Ferguson,  who  was  then 
manager  of  the  lines  at  Decatur,  III.,  received  a  proposition  written 
on  the  letter  head  of  the  Richmond  &  Eaton  Traction  Co.,  Rich- 
mond, Ind.,  and  signed  by  John  M.  Case,  president  of  the  com- 
pany, to  come  to  Richmond  and  take  the  inanagemcnt  of  the  new 
road.  The  inducements  were  very  liberal  and  by  a  strange  accident 
the  parties  whom  Mr.  Ferguson  wrote  had  in  mind  a  project  bear- 
ing a  name  very  similar  and  which  was  being  backed  by  responsible 
men.  On  the  strength  of  the  letters  Mr.  Ferguson  resigned  his 
position  in  Decatur  and  received  his  appointment  as  general  man- 
ager of  the  Indiana  road  taking  effect  June  i,  1898.  Just  at  this  time 
C.  N.  Wilcoxon  appeared  in  Decatur,  applied  for  the  position  about 
to  be  vacated  and  was  employed,  which  position  he  has  since  held. 

Plausible  letters  from  "John  M.  Case.  President"  accounting  for 
delay  in  construction  kept  Mr.  Ferguson  in  Decatur  for  several 
weeks.  Whenever  he  tried  to  set  a  date  to  come  to  Richmond,  a 
telegram  from  Detroit  or  some  other  point  would  state  absence  of- 
Mr.  Case  on  business  and  a  request  to  postpone  a  few  days  or  a 
week.  In  this  way  Mr.  Ferguson  was  kept  away  for  over  a  month, 
until  one  day  he  arrived  in  Richmond  only  to  discover  there  was 
neither  any  Mr.  Case,  or  railroad  or  position.  The  whole  corre- 
spondence of  two  or  three  months  was  placed  in  the  hands  of  the 
post  office  secret  service,  and  in  a  short  time  the  printer  who  print- 
ed the  bogus  letter  heads  was  found  in  Muncie,  where  Wilcoxon 
had  relatives,  and  who  identified  Wilco.xon  as  the  party  who  had 
ordered  and  paid  for  them.  Many  other  unmistakable  proofs  were 
discovered  and  in  January  a  United  States  grand  jury  indicted  Wil- 
coxon for  using  the  mails  to  defraud.  He  was  arrested  and  on  Jan- 
uary 6th  was  released  on  $1,500  bail,  the  bond  being  signed  by  Wm. 
L.  Shellabarger.  who  was  then  secretary  of  the  Decatur  City 
Electric  Ry.,  of  which  Wilcoxon  was  manager.  The  case  came 
up  for  trial  in  Februarj-.  Wilcoxon  sprung  a  surprise  by  coming 
into  court  with  a  double,  the  two  men  being  dressed  exactly  alike 
even  to  smallest  detail  of  cuflt  buttons  and  necktie.  Outside  of  Wil- 
coxon's  own  attorney  few  persons  present  could  distinguish  one 
from  another.  The  case,  however,  did  not  get  to  trial,  and  was 
continued  until  June  when  the  result  was  reached  as  above  stated, 
after  a  trial  lasting  three  days. 


The  United  Traction  &  Electric  Co..  Providence,  R.  I.,  is  being 
sued  by  David  N.  Smith  of  Xew  York  City  for  $500,000.  Mr. 
Smith  claims  the  company  owes  him  this  amount  for  failure  to 
transfer  stock. 
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BOOTH  &  Fl.lNN.  of  Pittsburg,  Pa.,  liavc  mack-  coiitracls  with 
the  Consolidated  Traction  Co.  of  that  city  to  the  amount  of  from 
$600,000  to  $700,000,  (oT  the  reconstruction  of  its  suburban  rapid 
transit  hne. 


THE  GARTON-DANIELS  ELECTRIC  CO.,  of  Keokuk,  la., 
maker  ot  the  well-known  Carton  lightning  arrester,  advise  us  that 
it  is  busier  now  than  at  any  previous  times.  The  company's  sales 
for  May  were  equal  to  one-third  of  the  total  sales  for   1898. 


THE  AMERICAN  ELECTRICAL  WORKS  again  takes  ad- 
vantage of  Decoration  Day  to  send  to  its  many  friends  a  delicate 
and  extremely  well  executed  steel  engraving  of  General  Grant.  It 
belongs  to  the  series  which  includes  Washington  and  other  great 
-Vmericans. 


THE  PARTNERSHIP  heretofore  existing  under  the  firm  name 
of  Wilson,  Thomson  &  Co.,  Brooklyn,  N.  Y.,  manufacturers  of  the 
Wilson  Patent  Trolley-Pole  Catcher,  has  been  dissolved  by  mutual 
consent,  Mr.  Thomson  retiring.  The  business  will  be  continued 
under  the  name  of  Wilson  &  Co.,  and  all  obligations  of  the  old  firm 
have  been  assumed  by  Wilson  &  Co. 


THE  ELECTRICAL  INSTALLATION  CO.,  of  Chicago,  street 
railway  contractor,  believes  in  putting  its  advertisements  in  a  perma- 
nent fornt  and  has  sent  to  its  friends  handsome  card  cases  of  seal 
leather;  the  card  of  the  company  is  in  gilt  letters  on  the  inner  side 
of  one  pocket  and  Uie  name  of  tfie  recipient  also  in  gilt  is  on  the 
other  pocket.     The  editor  is  pleased  to  have  received  one. 


THE  UNIVERSITY  OF  TENNESSEE  last  year  erected  a  new 
building  for  the  department  of  mechanical  engineering  and  me- 
chanical arts.  The  need  of  such  a  building  has  been  manifested  for 
some  time  and  the  trustees  decided  to  put  up  one  fully  adapted  to  the 
uses  for  which  it  was  designed.  It  is  named  after  Joseph  Esta- 
brook,  in  recognition  of  his  valuable  services  as  president  from 
1834  to  1850. 


THE  CLEVELAND  FROG  &  CROSSING  CO.,  Cleveland,  O., 
has  found  expansion  a  necessary  policy.  The  company's  Eastern 
business  has  increased  to  such  an  extent  that  it  has  been  deemed 
expedient  to  have  permanent  representation  there.  The  firm  of 
L.  J.  Buckery  &  Co.,  of  257  Broadway,  N.  Y.,  has  therefore  been 
appointed  the  Eastern  agents  and  will  henceforth  control  all  the 
Eastern  business. 


THE  JACKSON  &  SHARP  CO.,  of  Wilmington,  Del.,  has  just 
delivered  to  the  Syracuse,  Lakeside  &  Baldwinsville  Railroad  Co. 
a  number  of  new  double  deck  cars.  The  railroad  company  will  put 
them  in  for  summer  use.  They  are  quite  a  novelty  in  the  vicinity 
of  Syracuse  and  will  without  any  doubt  prove  a  great  card  for  the 
company's  summer  suburban  traffic.  The  cars  will  seat  about  sev- 
enty-five passengers. 


THE  G.  P.  MAGANN  AIR  BRAKE  CO.,  of  Detroit,  has  re- 
cently issued  a  pamphlet  describing  its  storage  air  brake  system 
which  managers  will  read  with  interest.  The  advantages  claimed  for 
this  system  are:  i.  Absence  of  complicated  machinery  on  the  car. 
2.  Constant  air  supply.  3.  Positive  and  instantaneous  release  of 
brakes.  4.  Noiseless  operation.  5.  No  leakage.  6.  Economy  in 
use  of  air.    7.    Economy  in  first  cost  of  brakes. 


THE  PHILADELPHL\  EXPOSITION  management  advises 
us  that  a  special  building  for  transportation  exhibits  is  Deing  con- 
structed; it  is  450  ft.  long  and  has  four  tracks,  giving  a  total  length 
of  trackage  of  about  800  ft.  It  has  already  received  several  applica- 
tions for  space  in  this  structure,  and  is  assured  of  a  creditable  ex- 


hibit 01  street  railway  cars  and  equipment  of  .\mcrican  manufacture, 
which  arc  already  exported  in  considerable  numbers. 


THE  MICA  INSULATOR  CO.,  of  New  York  City,  is  espe- 
cially equipped  for  the  manufacture  of  material  used  by  the  makers 
of  electric  vehicles.  It  is  having  great  success  with  its  "Micanite" 
insulation  and  is  so  certain  of  giving  satisfaction  that  it  offers  to 
send  free,  for  trial,  a  set  of  rings  and  segments  for  motors  and 
samples  of  its  "Micanite"  and  "Empire"  insulating  cloth  and  paper. 
The  company  has  a  branch  office  on  Lake  St.,  Chicago. 


ADAM  COOK'S  SONS.  313  West  St.,  New  York,  advise  us 
that  engineers  who  have  used  their  "Original  Albany  Grease"  report 
splendid  results  in  lubrication  with  a  saving  in  repairs  impossible 
where  mineral  greases  were  formerly  employed.  Those  in  charge 
of  last  running  machinery  recognize  that  the  matter  of  expense  tor 
repairs  is  an  important  one  and  that  a  pure  lubricant  is  essential  to 
keep  the  machinery  in  order,  and  the  "Albany"  grease  is  continually 
growing  in  favor. 


THk  B.  F.  STURTEVANT  CO.,  whose  well-known  "chimney- 
less"  factory  is  situated  at  Jamaica  Plain  near  Boston,  is  making  an 
addition  to  its  already  large  floor  space  for  electrical  work.  An- 
other story  is  being  added  to  two  of  its  shops,  one  125  ft.  by  50  ft. 
and  the  other  100  ft.  square,  both  of  which  will  be  used  for  this  pur- 
pose. The  increase  in  this  department  has  been  enormous.  The 
company  is  now  making  electric  motors  up  to  125  h.  p.  and  gen- 
erators up  to  100  kw. 


THE  NATIONAL  SUPPLY  CO.,  of  New  York,  makes  the 
claim  that  its  "Standard  Cold  Water"  paint  for  both  interior  and 
exterior  use  has  features  of  excellence  not  to  be  found  in  any  oil 
paint  made.  The  three  strongest  talking  points  are  that  it  resists 
fire  and  water  and  will  not  turn  yellow  with  age.  The  company 
makes  a  great  variety  of  colors  adapted  for  use  on  cars,  factories, 
bridges,  warehouses,  electric  plants,  barns,  and  in  fact  anywhere, 
indoors  or  out,  that  paint  is  used. 


THE  W.  H.  ELLIOTT  ELECTRIC  CO.,  of  Cleveland,  O.,  has 
fjeen  so  favorably  affected  by  the  prosperous  conditions  of  the  coun- 
try that  it  has  found  its  present  shops  entirely  inadequate  to  the  in- 
creasing business.  The  company  has  moved  into  new  quarters  at 
1076  Hamilton  St..  where  it  has  double  the  room  it  had  before  and 
double  the  facilities  for  turning  out  its  products.  The  company  is 
a  popular  one  and  will  need  every  facility  the  new  and  larger  works 
afford,  to  supply  the  demands  of  its  trade. 


THE  JEFFREY  MANUFACTURING  CO.,  of  Columbus,  O., 
maker  of  electric  and  compressed  air  coal  mining  machinery,  has 
just  issued  its  mining  department  catalog  No.  i6.  The  book  is 
very  complete  and  shows  numerous  illustrations  of  air  drills,  elec- 
tric chain  machines,  self-propelling  trucks,  bits,  electric  motors, 
shearing  machines,  reels  and  cables,  electric  haulage  machinery, 
and  in  fact  every  device  to  make  the  cutting  out  of  coal  possible 
and  cheap.  The  catalog  contains  much  valuable  information  and 
will  be  sent  on  application. 


LEHIGH  UNIVERSITY,  Bethlehem,  Pa.,  announces  a  summer 
course  of  study  from  July  5th  to  August  i6th  and  applications 
should  be  made  to  "The  Secretary  of  Lehigh  University,  South 
Bethlehem,  Pa.,"  before  July  ist.  This  summer  school  was  or- 
ganized in  1893  by  the  department  of  Civil  Engineering.  In  1898 
was  made  a  part  of  the  regular  program  and  in  addition  to  the  reg- 
ular courses,  ordinarily  given  to  students  of  the  University  only,  it 
has  been  decided  to  offer  a  number  of  courses  in  various  depart- 
ments which  will  be  open  to  all  applicants  qualified  to  take  them. 
The  courses  include  electrical  engineering. 


June  15,  1899.] 


STREET  RATI,WAY  REVIEW. 


429 


1  I  Hi  CLAYTON  AIR  COMI'RKSSOR  WORKS,  of  New 
Niiik  Cily.  is  jiisl  now  si'iuliiiK  mil  its  calaltix  No.  10  wliich  is  one 
ol  llir  must  ccMiiplilc  liooks  of  ilic  kind  issued.  It  eniljodies  llic 
kiU'sl  and  JiinliLsi  lypLS  of  air  coniprcssintj  machinery  and  contains 
illustrations  and  lists  of  sizes  of  standard  patterns  and  descriptions 
of  the  Clayton  type  of  compressor.  The  book  will  be  fomul  valuable 
for  its  data  and  tables  relating  to  compressed  .nr  transmission, 
capacity  lost  by  air  compressors  in  opi-r;ilion  ul  variiius  .iltilndes, 
etc. 


combinations.  It  is  also  fully  equipped  tor  repairing  armatures, 
generators,  dynamos  and  motors  and  can  promise  ciuick  delivery  of 
all  work  put  in  its  hands. 


.'\.  1,.  VVI 1 1 1'l'l.b;  has  joined  the  ranks  of  the  Chicago  street  rail- 
way supply  men,  and  opened  a  pleasant  oflice  in  the  Chamber  of 
Commerce  Building,  where  he  represents  the  Western  interests  of 
the  E.  T.  Burrowes  Co.,  of  Portland,  Me.  Me  already  enjoyed  a 
wide  acijuaintance  among  the  steam  road  people,  and  is  rapidly 
getting  to  know  the  Western  managers  of  street  railways,  lie  re- 
ports an  excellent  Western  trade  in  the  Burrowes  car  curtain,  and 
that  the  factory  is  working  up  In  ftdl  capacity.  Mr.  Whipple  will 
make  his  home  in  Chicago. 


THE  UNIVERSITY  OF  WISCONSIN  has  issued  a  circular 
outlining  courses  of  graduate  study  in  electrical  engineering  to  begin 
September  27th.  The  University  of  Wisconsin  is  essentially  a  college 
of  mechanics  and  engineering.  The  laboratories  are  all  well  equipped 
for  instruction  and  investigation  and  the  most  a<lvanced  students  can 
find  all  their  requirements  fulfilled.  There  are  sei)arate  laboratory 
equipments  for  the  divisions  of  electroniagnetism  and  dynamos,  al- 
ternating currents  and  applied  electro-chemistry.  Catalogs  and  all 
information  desired  will  be  furnished  upon  application  to  the  regis- 
trar, W.  D.  Hicstand,  or  to  Prof.  D.  C.  Jackson,  Madison,  Wis. 


THE  CIIRISTENSEN  ENGINEERING  CO.,  of  Milwaukee, 
Wis.,  will  soon  increase  its  facilities.  The  great  popularity  of  the 
air  brakes  made  by  this  company  is  responsible  for  this  necessity. 
The  orders  are  pouring  in  from  all  parts  of  the  country  and  the 
shops  are  overrun  with  work.  While  it  is  true  this  air  brake  com- 
pany is  manufacturing  brakes  in  large  quantities  for  foreign  car 
companies,  the  bulk  of  the  orders  is  for  this  country.  It  is  re- 
ported tliai  there  is  hardly  a  street  railway  company  of  any  size 
east  or  west  which  has  not  ordered  brakes  from  this  company,  and 
the  continued  activity  will  oblige  it  to  extend  its  plant  in  no  small 
degree. 


THE  AMERICAN  ELECTRICAL  DIRECTORY  AND 
BUYERS'  MANUAL,  published  by  the  E.  L.  Powers  Co.,  of  New 
York,  is  out.  This  is  a  valuable  work  for  all  concerns  having  elec- 
tric apparatus  for  sale,  as  it  gives  a  complete  list  of  all  the  electric 
lighting  central  stations  in  the  United  States,  Canada  and  Mexico, 
and  a  great  deal  of  information  regarding  the  financial  condition  of 
the  companies,  the  names  of  officials  and  the  capacity  of  the  sta- 
tions. On  the  other  hand,  for  the  use  of  consumers  there  is  a  com- 
plete list  of  manufacturers  and  larger  dealers  in  electrical  supplies. 
The  current  issue  is  No.  i  of  the  seventh  volume.  It  is  published 
quarterly. 


THE  ELECTRICAL  INSTALLATION  CO..  in  the  Monad- 
nock  Building,  Chicago,  puts  forward  its  thirteen  years'  experience 
in  the  highest  class  of  work  as  a  guarantee  for  the  future.  The  com- 
pany is  one  of  entire  financial  responsibility,  thorough  organization 
and  equipment  and  is  prepared  to  contract  for  the  complete  con- 
struction of  electric  railways  and  lighting  plants.  It  names  among 
its  customers  many  of  the  best  and  most  successful  roads  in  the 
country,  the  range  extending  east  and  west,  north  and  south.  The 
company  has  recently  taken  the  contract  for  completeh'  rehabil- 
itating the  electric  lighting  system  of  Vicksburg,  Miss.  Work  is  to 
be  started  at  once  and  completed  within  90  days. 


THE  VAN  DORN  eS:  DUTTON  CO..  of  Cleveland.  O..  has  de- 
cided to  give  special  attention  to  its  motor  and  armature  depart- 
ment. The  first  move  in  this  direction  was  the  securing  of  the 
services  of  Mr.  W.  H.  Elliott  as  manager.  Mr.  Elliott  will  un- 
questionably prove  a  valuable  acquisition  to  the  company.  He  has 
had  more  than  15  years'  experience  in  connection  with  electrical 
matters  and  is  fully  and  thoroughly  qualified  for  the  position  he  is 
filling.  The  Van  Dorn  &  Dutlon  Co.  is  an  extensive  manufacturer 
of  steel,  malleable  and  cast  iron  gears  and  pinions  and  of  rawhide 


THE  NEW  PROCESS  K.AWIIIUE  CO.,  »l  Syracuse,  N.  Y., 
lately  received  a  letter  from  Charles  il.  Mayer,  treasurer  of  the 
York  (Pa.)  Street  Railway  Co.,  regarding  a  rawhide  pinion  which 
has  been  in  use  for  14  months.  Mr.  Mayer  said  the  pinion  lia<l  been 
in  service  on  an  average  of  105  miles  a  day  lor  all  those  months  and 
that  its  wearing  qualities  had  proved  equal  to  any  steel  pinion  he 
had  ever  seen.  The  teeth  had  been  worn  to  a  keen  edge  without  a 
break  and  the  gear  had  not  been  injured  in  the  least.  This  pinion 
was  one  out  of  a  lot  and  was  simply  a  sample  of  all  the  rest.  The 
New  Process  Rawhide  Co,  is  in  constant  receipt  of  just  such  testi- 
monials and  they  prove,  as  nothing  else  can,  the  excellence  of  the 
liinion  the  company  makes. 


HIE  FOREST  CITY  ELECTRIC  CO.,  of  Cleveland,  O.,  is 
<lirectly  in  line  with  all  the  large  concerns  of  the  country  in  feeling 
the  boom  in  trade.  It  seems  as  if  this  company  could  not  get  room 
enough  for  its  work.  Not  long  ago  the  company  moved  into  new 
shops,  where  it  had  about  double  the  space  of  the  old.  It  had  just 
begun  to  feel  comfortable  in  the  new  quarters  when  another  boom 
came  along,  and,  though  the  works  are  kept  going  night  and  day 
and  a  double  force  is  employed,  the  demand  still  keeps  ahead  of  the 
possible  supply.  The  company  was  obliged  to  have  more  room,  and 
it  is  now  building  an  addition  to  the  works  which  covers  30  x  120  ft. 
This  addition  will  be  finished  in  a  few  days,  and  then  the  company 
hopes  to  be  able  to  catch  up  on  orders  and  in  the  future  meet  every 
demand  with  promptness. 


THE  STEWART  HARTSHORN  CO..  East  Newark.  N.  J., 
manufacturer  of  the  popular  shade  roller,  publishes  a  humorous 
paper  called  "Hartshorn's  Roller,"  which  has  reached  Vol.  XI.,  No. 
4.  It  is  a  16-page  paper,  well  illustrated,  and  full  of  admirably 
selected  jokes.  One  cannot  help  reading  it  througfi  and  enjoying 
it,  and  at  the  same  time  one  cannot  help  seeing  and  being  im- 
pressed with  the  excellent  qualities  of  the  Hartshorn  roller.  This 
shade  roller  has  been  on  the  market  for  years.  Thousands  of  peo- 
ple have  used  it  and  are  using  it,  but  it  is  safe  to  say  that  but  few 
out  of  the  many  have  any  conception  of  the  number  of  excellent 
features  it  possesses.  The  publication  will  afford  much  interest  to 
any  reader  and  will  give  much  information  regarding  a  most  val- 
uable and  necessary  invention. 


THE  G.  P.  MAGANN  AIR  BR.AKE  CO..  of  Detroit.  Mich.. 
recently  received  a  very  strong  testimonial  from  John  Busby,  su- 
perintendent of  the  Detroit  &  Pontiac  Railway  Co.  Mr.  Busby  was 
emphatic  in  saying  the  Magann  brake  had  proven  superior  to  any 
he  had  ever  used.  The  brake  has  been  in  use  on  this  road  for  more 
than  a  year  and  the  experience  with  it  has  led  Mr.  Busby  to  speak 
in  the  most  flattering  terms.  He  mentions  a  number  of  other  air 
brakes  he  has  tried,  but  says  on  one  account  alone,  that  no  repairs 
have  been  required  and  no  motors  to  keep  in  order,  the  Magann  is 
by  far  the  best  of  them  all.  The  company  has  been  operating  12 
cars  with  this  brake.  They  will  make  400  stops  without  recharging 
and  on  two  cars  which  lay  over  night  at  one  end  of  the  line  there  is 
only  a  loss  of  three  or  four  pounds  of  air  during  the  night. 


THE  CONSOLID.\TED  CAR  FENDER  CO..  01  Providence, 
R.  I.,  is  meeting  with  remarkable  success  with  its  fenders.  The 
orders  were  never  so  large  as  during  the  past  month.  It  is  now  sup- 
plying fenders  to  the  Metropolitan  Street  Railway  Co..  New  York; 
Omaha  Street  Railway  Co..  Omaha,  Xeb.:  Ottawa  Car  Co..  Ottawa, 
Ont.;  Des  Moines  City  Railway  Co..  Des  Moines.  la.;  Paterson 
Railway  Co.,  Paterson.  N.  J.;  Troy  City  Railway  Co..  Troy.  \.  V., 
and  Union  Depot  Railroad  Co..  St.  Louis.  Mo.  It  has  also  shipped 
a  large  number  of  parts  of  equipments  to  City  Electric  Railway  Co- 
Port  Huron.  Mich.:  Hartford  Street  Railway  Co..  Hartford.  Conn.: 
Slaten  Island  Midland  Railroad  Co..  Stapleton.  N.  Y.:  Meriden 
Electric  R.  R.,  Meriden.  Conn.;  Fair  Haven  &  Westville  Railroad 
Co..  New  Haven.  Conn.:  .\uburn  City  Railway  Co..  .\uburn.  X.  Y. : 
North  Hudson  County  County  Railway  Co..  Hoboken.  X.  J.:  Xorth 
Jersey  Street  Railway  Co..  Jersey  City.  X.  J.:  Middletown-Goshen 
Traction  Co..  Middletown.  X^.  Y.,  and  Utica  Belt  Line  Street  Rail- 
wav  Co..  L'tica.  N.  Y. 
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THE  FOSTER  ENGINEERING  CO.,  Newark,  N.  J.,  is  ad- 
vertising its  Foster  pressure  regulator  by  distributing  decks  ot  play- 
ing cards,  which  ought  to  prove  very  useful  durint;  tlie  summer 
season. 


THE  STREET  K. Ml. WAY  DElWRTiMENT  of  the  Western 
Electrical  Supply  Co.,  of  St.  Louis,  Mo.,  is  still  progressing  rapidly 
and  pushing  to  the  front  its  street  railway  products,  which  have  now 
a  national  reputation;  this  is  due  to  pluck  and  push,  backed  by  the 
excellent  assortment  of  standard  goods,  and  the  reputation  of  the 
manuf.icturers  whom  it  represents. 


THE  FILER  &  STOWELL  CO.,  Milwaukee,  reports  that  it 
is  very  busy.  Within  the  past  few  days  it  has  received  a  number 
of  orders  for  engines,  which  include  one  simple  engine  18  .x  42  in. 
and  one  cross-compound  16  and  30  x  48  in.,  both  direct  connected, 
for  the  Woonsocket  Street  Ry.,  .\ttlcsboro,  R.  I.,  two  tandem  com- 
pounds 18  and  36  .\  48  in.  for  the  Queen  City  Cotton  Co.,  Burling- 
ton, Vt. ;  two  cross-compounds,  28  and  56  .x  60  in.  and  18  and 
36  X  48  in.,  for  the  Berkshire  Cotton  Manufacturing  Co.,  Adams, 
Mass.  The  company  has  just  shipped  to  the  Chicago  &  Milwaukee 
Electric  Ry.  a  center-crank  corliss  engine  of  750  h.  p. 


GOULD  &  EBERHARDT,  of  Newark.  N.  J.,  designers  and 
builders  of  macliine  tools,  have  just  issued  a  booklet  in  which  some 
pertinent  questions  are  asked  and  some  strong  statements  arc 
made.  .All  the  latter  the  company  is  fully  prepared  to  back  up,  and 
;.f  for  the  former  the  contrasting  illustrations  make  the  most  com- 
plete answers.  The  booklet  is  called  "Like  This,"  and  the  com- 
pany asks  if  you  had  not  better  do  "Like  This,"  instead  of  "Like 
This."  This  particular  booklet  shows  contrasts  to  prove  that  the 
Eberhardt  sand  sifter  is  the  best  on  the  market.  The  firm  also 
deals  in  shapers,  drill  presses, .  cutters,  grinders,  lathes  and  hun- 
dreds of  other  machines  and  devices  used  in  manufacturing  plants. 


THE  H.  W.  JOHNS  MANUFACTURING  CO.  had  its  new 
fuse  on  exhibition  at  the  electrical  exposition  at  the  Madison  Square 
Garden,  New  York  City.  This  fuse  is  of  the  enclosed  type  and 
does  not  arc  but  indicates.  It  is  known  as  the  "Noarc"  fuse  and 
embodies  features  which  cannot  fail  to  secure  the  approval  of  all 
who  use  it.  It  is  claimed  to  be  sure,  safe  and  accurate.  The  H.  W. 
Johns  Co.  is  very  busy  in  all  its  lines  but  is  particularly  so  in  its 
electrical  departments.  The  company  has  for  some  time  past  been 
employing  a  double  force  in  the  factory,  working  both  night  and 
day.  It  has  orders  ahead  now  for  over  200  miles  of  overhead  mate- 
rial, many  of  the  orders  being  for  export.  The  demand  also  for  the 
"Viilcabeston"  insulation,  made  by  the  concern,  is  constantly  grow- 
ing and  is  thoroughly  liked  by  all  manufacturers  of  electrical  ma- 
chinerj'. 


THE  EMERGENCY  HOSE  BRIDGE,  made  by  the  Ohio 
Brass  Co.,  of  Mansfield,  O.,  was  illustrated  and  described  in  the 
May  issue  of  the  "Review."  This  company  has  recently  begun  the 
exclusive  manufacture  of  this  device  and  is  having  great  success 
with  it,  not  only  as  regards  sales  but  in  the  expressions  of  satis- 
faction received  from  all  who  have  used  it.  The  largest  railway 
companies  in  the  country  have  adopted  this  bridge.  Among  them 
may  be  mentioned  the  Syracuse  (N.  Y.)  Rapid  Transit  Co.,  the 
Chicago  City  Street  Railway  Co.,  the  Toledo  (O.)  Traction  Co., 
the  Nashville  (Tenn.)  Street  Railway  Co.,  the  Knoxville  (Tenn.) 
Traction  Co.  and  the  People's  Railway  Co.,  of  Dayton.  O. 

This  hose  bridge  is  a  thoroughly  practical  device  and  is  reported 
to  have  never  yet  failed  to  meet  any  conditions  or  emergencies  to 
which  it  has  been  applied. 


THE  WESTERN  ELECTRIC  CO.  keeps  the  trade  thoroughly 
posted  on  all  the  new  devices  and  inventions  it  has  ready  for  the 
market.  The  company  has  just  distributed  catalogs  on  the 
"Petite"  arc  lamp,  a  circular  descriptive  of  the  "Matchless"  electric 
lighter,  the  "S.  K.  C."  lightning  arrester,  the  "S.  K.  C."  single  phase 
motors  and  type  G  transformers.  The  company  has  made  a  contract 
to  furnish  a  Chicago  building  with  one  40-k.  w.  Western  Electric 
direct  current  generator  and  a  switchboard  for  the  same,  and  will 
install  the  apparatus  and  do  the  wiring  for  500  l6-c.  p.  lamps.  It 
is  also  putting  10  motors  in  the  Great  Northern  Hotel,  Chicago, 
to  operate  the  ventilating  apparatus,  laundry  and  other  machinery. 


The  United  States  Express  Co.  has  a  30-k.  w.  Western  Electric 
direct  generator,  to  be  used  for  running  400  i6-c.  p.  incandescent 
lamps.  These  are  but  sami)les  of  the  orders  daily  received  by  this 
ciimpany. 


"WONDHRL.VND  '99"  is  the  title  of  a  handsomely  gotten  up 
book  published  by  the  Northern  Pacific  Ry.  It  is  a  work  of 
over  a  hundred  pages,  profusely  illustrated  and  printed  on  the  best 
of  paper. 

The  book  is  written  in  an  easy,  entertaining  style  and  affordL 
graphic  descriptions  of  what  is  indeed  the  "Wonderland"  tributary 
to  the  railroad  system  which  traverses  it.  The  author  takes  his 
reader  from  what  he  very  truthfully  calls  the  "Lake  Park  Region" 
of  Minnesota  through  Dakota,  Montana  and  Washington,  giving 
running  descriptions  and  fine  photographic  views  of  the  country. 
The  route  includes  the  canyons,  the  Yellowstone  region  and  the 
Y'ellowstone  National  Park,  the  geysers.  Mammoth  Hot  Springs, 
over  Mount  Ranier  into  Alaska  and  skirting  Puget  Sound  and  the 
Pacific  Ocean  leads  the  w'ay  into  California,  until  the  eye  rests  upon 
the  snow  capped  peaks  of  Mt.  Shasta. 

Think  of  it!  Mt.  Shasta,  Mt.  Hood,  Mt.  Ranier,  Mt.  .Adams— all 
on  a  trip  to  or  from  California  by  way  of  the  Northern  Pacific  Ry. 


THE  B.  F.  STURTEVANT  CO.,  of  Boston,  Mass.,  early  rec- 
ognized the  demand  for  electrically  driven  fans,  which  was  sure 
to  follow  the  general  distribution  of  electricity  for  power  purposes. 
Its  first  fan  motors  were  built  about  10  years  ago.  since  which  time 
designs  have  been  perfected,  the  number  of  types  greatly  increased, 
and  a  large  electrical  department  established.  Some  of  the  recent 
products  of  this  company  in  the  way  of  special  electric  fans  are  pre- 
sented to  its  Bulletins  H.  and  M.  The  former  relates  to  the  en- 
closed fans,  the  latter  to  propeller  ventilating  wheels.  The  wonder- 
ful endurance  of  a  well  designed  and  thoroughly  constructed  fan 
blower  is  very  emphatically  evidenced  by  a  recent  statement  of  The 
William  Kennedy  &  Sons,  Ltd.,  Owen  Sound,  Can.,  to  this  eftect: 
'We  have  two  Sturtevant  pressure  blowers  in  use,  one  of  which  has 
run  over  32  years  steady,  and  often  24  hours  per  day,  and  is  appar- 
ently as  good  as  when  installed,  although  no  one  has  as  yet  seen  the 
inside  of  it.  The  other  has  been  used  for  foundry  purposes,  and  has 
been  in  use  for  about  30  years  or  so.  ' 


THE  WISCONSIN  ENGINEER  for  May  contains  an  interest- 
ing sketch  of  Prof.  J.  B.  Johnson,  the  new  dean  of  the  College  of 
Engineering,  University  of  Wisconsin.  This  branch  of  the  univer- 
sity has  been  growing  constantly  in  importance,  and  a  year  ago  it 
was  deemed  advisable  to  establish  a  deanship.  Prof.  Johnson  was 
called  to  fill  the  chair,  but  does  not  take  up  his  work  at  the  univer- 
sity until  next  fall.  In  the  meantime  he  is  traveling  in  Europe  mak- 
ing a  study  of  the  industrial  systems  of  education  in  the  old  coun- 
try. 

The  number  contains  many  other  interesting  articles  including 
one  by  Prof.  Burgess.  E.  E.,  on  "Electro  Chemistry,"  and  one  'by 
Prof.  D.  C.  Jackson  on  "Electrolytic  Corrosion  ot  Water  and  Gas 
Pipes."  Both  of  these  authors  are  members  of  the  university 
faculty. 

Among  other  subjects  discussed  by  various  writers  are  the  fol- 
lowing: "Terrestrial  Magnetism,"  "Photography  of  Sound  Waves," 
"Photography  in  Colors,"  "Progress  in  the  College  of  Mechanics 
and  Engineering,"  "Outline  of  Trip  made  by  Junior  Civil  En- 
gineer." 


G.ATES  &  RANDOLPH  have  taken  the  offices  on  the  ground 
fioor  of  the  Monadnock  Building,  Chicago,  formerly  occupied  by 
Sargent  &  Lundy;  the  suite  is  No.  13-15.  They  are  handling  the 
apparatus  of  the  Triumph  Electric  Co.,  Cincinnati,  for  direct  current 
work;  of  the  Warren  Electric  Manufacturing  Co.,  Sandusky,  O., 
for  alternating  work;  of  the  Empire  Electrical  Instrument  Co.,  New 
York,  for  portable  switchboard  alternating  and  direct  current  in- 
struments; of  F.  A.  La  Roche  &  Co.,  New  York,  for  switchboards, 
circuit  breakers  and  switches;  of  the  Sterling  Arc  Lamp  Co.,  New 
Y'ork,  enclosed  arc  lamp  for  all  circuits.  It  is  the  purpose  of 
Gates  &  Randolph  to  operate  a  miniature  electric  lighting  plant  in 
their  new  warerooms,  using  a  "Triumph"  motor  running  a  "War- 
ren" alternator  through  a  La  Roche  switchboard,  with  "Empire" 
instruments  and  transformers,  etc.,  with  arc  and  incandescent  lamps 
and  motors  running  through  the  same  circuit.     Gates  &  Randolph 
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;;K^BR  &  ENGLt/A^)"" 

V^  10  SOUTH  TENTH  STREET,  1 

PHILADELPHIA,     PA. 


Electric  Railway  Material   and    Supplies  of  Bvery  Description. 


We  are  exclusive  Territorial  Representatives  of  the  following  leading  Manufacturers  of  Railway  Materials: 

The  Inti-niational  Kc^'ister  Co..  Chicajfo,  III. 

Sinif  It;  :ind  Uouble  Fare  Rei^intcfH. 
Partridjre  Carbon  Co.,  Sandusky.  (>. 

Self-Lubricatin»;  Motor  and  Generator  Carbons. 
W.  T.  C.  Macallen  Co.,  Boston,  MasH. 

Standard  Overhead  Insulation. 
Bradford  Belting^  Co..  Cincinnati.  O. 

"  Monarch  "  InBulattni;  Paint. 

Sterliiif,-  Varnish  Co.,  Pittsburjf,  Pa. 

Slerlinjj  FZxtra  Insulating  Varnish. 

Special  Agents:  Amehican  Ei.kctkicai.  Works,  Providence,  R.  I. 


K.  I).  NulUill  Co.,  AIU•^clu■.ly,  I'a. 

(iL-ars,  riiiidiis,  licariiiu's,  Trolleys,  I'.tc. 

\aii  Wajroner  &  Williams  Hardware  Co.,  Cleveland,  <). 

Drop  Fortred  Copper  Coniniiitalor  Set;nuMils. 
.T.  M.  .Mkiiison  &  Co.,  Chica^ro,  111. 

Fle-xiblc  Horse  Shoe  Rail  Bonds. 

.Vmorican  Electric  Heatiiifr  Corporation,  liostoii,  Mass. 

Electric  Car  Healers  of  Every  I)esi(,'M. 

.\nicricaii  Kail  Joint  &  Manfg.  Co.,  Cleveland.   I). 

"  Hollless"  American  Kail  Joints. 


We  Carru  a  Large  Stock  Constantly  on  Hand, 


Send    for  Catalogues. 


are  old  timers  in  the  electrical  business  and  we  predict  for  such  a 
team  a  large  volume  of  business.  They  will  not  only  handle  elec- 
trical apparatus,  but  they  will  undertake  contracts  for  street  railway 
and  lighting  plants.  In  addition  to  the  companies  mentioned  the 
firm  represents  the  Card  Electric  Co.,  of  jSIansfield,  O.,  and  the 
Sterling  Arc  Lamp  Co.,  of  New  York. 


London  Electric  Lighting  Co.,  all  of  England.  There  is  also  a 
great  amount  of  smaller  work  goin  on,  both  for  this  and  foreign 
countries,  all  of  which  is  causing  the  company  to  run  lull  capacity 

and  full  time. 


ROUTE   TO    THE   CONVENTION. 


THE  E.  P.  .\LLIS  CO.,  of  Milwaukee,  finds  it  impossible  to  any- 
where near  keep  up  with  the  demand  for  heavy  engines  for  electric 
railways.  Orders  are  pouring  in  from  both  home  and  abroad.  The 
company  is  now  engaged  on  a  very  large  contract  for  the  Metropol- 
itan Street  Railway  Co.,  of  New  York,  for  ii  of  the  largest  engines 
of  the  kind  ever  built  in  this  country,  if  not  in  the  world.  These 
engines  will  each  be  of  4,500  h.  p.,  having  a  maximum  capacity  of 
7,000.  The  cylinders  are  46  and  86  x  60  in.  and  the  distance  from  the 
foundation  to  the  top  of  cylinders  is  about  38  ft.  3  in.  There  is  a 
hollow  shaft  with  a  diameter  of  37  in.  at  center  and  an  opening  16 
in.  in  diameter  extending  the  entire  length.  The  journals  are  34 
X  60  in.  Three  of  these  engines  have  been  delivered  and  one  more 
is  in  transit. 

The  company  is  also  building  two  engines  for  the  Boston  Elevated 
Railway  Co. of  the  same  type  as  the  above.  -Mso  two  of  2.500  h.  p.  each 
for  the  South  Side  Elevated  Railway  Co.,  Chicago,  two  of  2,^50  h.  p. 
e;ich  for  the  Metropolitan  West  Side  Ele\ated  Railway  Co..  Chicago, 
and  one  of  1,000  h.  p.  for  the  Northwestern  Elevated  Railway  Co., 
Chicago.  It  is  building  two  engines.  2,500  h.  p.  and  1.200  h.  p. 
for  the  Metropolitan  Street  Railway  Co.,  Kansas  City,  Mo.;  one 
of  2,000  h.  p.  for  the  North  Jersey  Street  Railway  Co.,  Jersey  City, 
N.  J.,  four  engines,  two  1,600  h.  p.  and  two  of  1,000  h.  p.  for  the 
Milwaukee  Electric  Railway  &  Light  Co.:  one  of  1.600  h.  p.  for  the 
Toledo  (O.)  Traction  Co.:  one  of  1.300  h.  p.  for  the  Consolidated 
Street  Railway  Co.,  Grand  Rapids.  Mich.:  one  of  1,300  h.  p.  for 
the  New  Orleans  &  Carrolton  Railway  Co..  and  three  i.ooo  h.  p.  en- 
gines for  service  in  Richmond.  Va.  Besides  these  the  company 
is  at  work  on  four  1,000  h.  p.  engines  for  Bristol,  four  of  the  same 
capacity  for  the  London  Tramways  Co.  and  three  1,600  h.  p.  for  the 


The  Boston  &  .-Vlbany  R.  R.  is  perfecting  arrangements  to  take 
the  Boston  delegates  and  visitors  to  the  annual  street  car  convention 
to  be  held  in  Chicago  next  fall,  in  the  most  comfortable  manner. 
It  will  run  special  cars  through  to  Chicago,  connecting  at  .Albany 
with  a  special  traiu  on  the  New  York  Central.  The  Boston  &  .Al- 
bany is  a  splendidly  equipped  road  and  affords  its  patrons  excellent 
service.  Its  cleanliness  is  a  marked  feature.  By  sprinkling  its 
road  bed  thoroughly  with  oil  the  dust  is  kept  down,  and  passen- 
gers can  travel  comfortably  in  the  dryest  weather. 


CHEAP   EXCURSIONS, 


For  the  meeting  of  the  National  Education  .Association,  at  Los 
Angeles,  Cal.,  July  nth  to  14th,  cheap  excursion  rates  have  been 
made  and  delegates  and  others  interested  should  bear  in  mind  that 
the  best  route  to  each  convention  city  is  via  the  Chicago.  Milwau- 
kee &  St.  Paul  Ry.  and  its  connections.  Choice  01  routes  is  offered 
those  going  to  the  meetings  on  the  Pacific  Coast  of  going  via 
Omaha  or  Kansas  City  and  returning  by  St.  Paul  and  Minneapolis. 
The  Chicago.  Milwaukee  &  St.  Paul  Ry.  has  the  short  line  between 
Chicago  and  Omaha,  and  the  best  line  between  Chicago,  St.  Paul 
and  Minneapolis,  the  route  of  the  Pioneer  Limited,  the  only  perfect 
train  in  the  world. 

All  coupon  ticket  agents  sell  tickets  via  the  Chicago.  Milwau- 
kee &  St.  Paul  Ry.  For  time  tables  and  information  as  to  rates 
and  routes  address  Geo.  H.  Heaflord.  general  passenger  agent,  Chi- 
cago, 111. 


432 


STREET  RAILWAY  REVIEW. 


[Vol.  IX.,  No.  6. 


FOREIGN  FACTS. 


The  Poole  &  District   Liglil   Ry..  of  Poole,   England,  has  been 
aiithorized. 


E.xtensions    to   the    electric    tramways    in    Bristol,    Enghuul,    are 
;  bout  completed  and  cirs  will  be  running  by  July  1st. 


The  overhead  system  will  be  in  use  this  nionlh  on  the  Giant's 
Causeway,  Portrush  &^  Bush  N'alley  Railway  &  Tramway  Co.,  Ire- 
land. 


The  tramways  at  Darwen,  England,  have  been  purchased  by  a 
new  company,  and  they  are  to  be  converted  from  steam  to  electric 
traction. 


The  London  United  Tramway  Co.  has  received  permission  from 
the  London  County  Council  to  reconstruct  the  tramways  in  Ham- 
mersmith with  the  overhead  trolley  system. 

The  taxpayers  of  Lowestoft,  England,  object  to  a  proposed  elec- 
tric tramw'ay  being  constructed  on  the  Marine  Parade,  ami  the 
petitioners  have  asked  for  a  change  of  route. 


Newcastle,  England,  is  anxious  for  an  electric  railway,  and  is 
only  waiting  for  Parliament  to  pass  the  tramway  bill.  The  tele- 
phone company  has  withdrawn  its  opposition. 


The  Plymouth,  England,  tramways  committee  has  recommended 
the  adoption  of  electric  traction  on  the  Hyde  Park  and  Compton 
routes.  The  estimated  cost  is  £18.000,  but  the  committee  believes 
it  will  pay. 


An  electric  road  has  been  built  between  the  towns  of  .\shton  ami 
Denton,  England.  A  trial  trip  was  made  on  April  3d  from  Denton 
to  Gee  Cross  and  on  May  28th  the  first  electric  car  was  run  the  full 
length  of  the  line. 


The  doctors  in  Hastings.  England,  have  declared  that  the  intro- 
duction of  electricity  mto  the  city  will  injure  it  as  a  health  resort, 
and  this  has  caused  a  committee  in  the  House  of  Lords  to  throw 
out  a  bill  for  an  electric  road. 


Plans  are  reported  for  an  immense  water  power  plant  in  Italy, 
and  the  electric  energy  generated  is  to  be  used  for  traction  purposes 
on  the  Bergaino-Lecco,  the  Bergamo-Seregno,  the  Bergamo-Milan 
and  the  Bergamo-Breslio  railways. 


The    British    Electric    Traction    Co.,    of    Pontypridd,    Wales,  is 

applying  to  the  Light  Railway  Commissioners  for  the  privilege  to 

extend    its   present   tramw.iy   from    Forth,    fronv  the   terminus  at 
Pontypridd,  in  the  direction  of  Cilfynydd. 


The  Eastern  Telegraph  Co.,  of  Cape  Town,  has  brought  a  damage 
suit  against  the  Cape  Town  Tramway  Co.  for  £50,000.  It  is  claimed 
that  the  leakage  from  ihe  tramway  company's  electric  wires  interfere 
with  the  telegraph  company's  cable  system. 


The  New  General  Traction  Co.  has  been  organized  in  England 
to  build  electric  roads  and  lighting  plants.  The  company  is  in  an 
extremely  prosperous  condition  financially  and  is  now  engaged  in 
the  construction  of  three  tramways,  Douglas  Tramway  on  the  Isle 
of  Man.  and  one  each  in  Coventry  and  Norwich. 


H.  Collbran,  an  .American  contractor  for  the  Seoul-Chemulpo  Ry., 
is  just  completing  the  construction  of  an  overhead-trolley  electric 
street  railroad  of  some  six  miles  in  length  in  Seoul,  for  a  Korean 
company.  The  materials  for  this  road  are  from  America  and  Japan, 
the  car  bodies  having  been  neatly  constructed  by  the  Japanese. 


Mr.  F.  Armstrong,  British  consul  at  Milan,  Italy,  is  urging 
British  manufacturers  of  electric  appliances  to  keep  their  eyes  on 
Italy  as  a  field  for  trade.  He  speaks  of  the  great  exposition  of 
electricity  in  all  its  applications  now  in  progress  at  Como,  and 
says  the  government  is  at  present  contemplating  the  construction  of 


large  water  power  plants  for  generating  electricity,  to  be  utilized 
for  traction  purposes.  The  railways  in  Italy  are  nearly  all  state 
property.  The  Mediterranean,  one  of  the  biggest  companies,  has 
experimented  very  successfully  with  electricity  on  its  line  between 
Milan  and  Monza.  The  Edison  Co.  supplies  a  current  at  3,600 
volts,  which  is  transformed  to  500  volts  at  the  Milan  station.  Ff)r 
60  k.  w.  the  railway  company  pays  .£920  a  year. 

^~*~^ 

NEW   PUBLICATIONS. 


THE  OTHER  SIDE  is  the  title  of  a  16-page  weekly  to  be  issued 
shortly  with  .Mien  R.  Foote,  editor,  which  will  aim  to  fairly  collate 
the  current  views  and  expressions  of  writers  and  thinkers  on  both 
sides  of  such  questions  as  treat  on  the  relations  of  the  public  to 
quasi-public  institutions.  The  Otlier  Side  P\iblishing  Co.,  Chicago; 
$1  per  year. 


MR.  ALLEN  RIPLICV  FOOTE,  author  of  the  "Law  of  Incor- 
porated Companies  Operating  Under  Municipal  Franchises,"  has 
in  press  a  new  book  entitled  "Municipal  Public  Service  Industries," 
which  is  full  of  interest  to  railway  managers  and  students  of  street 
railway  problems.  Mr.  Foote  proposes  a  system  under  which  he 
believes  the  mooted  questions  of  public  and  corporate  rights  can  be 
justly  and  equitably  settled  "provided  each  party  is  willing  to  make 
a  settlement  that  will  corform  with  the  requirements  of  correct 
economic  principles  uninfluenced  by  any  other  considerations." 
Cloth  bound,  268  pages,  price  $1.  The  Other  Side  Publishing  Co., 
Chicago. 


THE  MUN1CIPALIZ.A.TION  OF  STREET  RAILWAYS 
was  the  subject  considered  in  the  twenty-ninth  annual  joint  debate  of 
the  University  of  Wisconsin,  held  in  December  last,  and  a  lull  re- 
port has  just  been  published  by  the  university.  The  question  as 
put  by  the  president  of  the  evening.  Prof.  D.  B.  Frankenburger, 
w'as:  "Is  the  present  system  of  private  ownership  and  operation  of 
the  street  railway  line  of  the  city  of  Chicago  preferable  to  a  system  of 
municipal  ownership  and  operation?" 

The  debaters  for  the  affirmative  were  Benjamin  Poss.  Joseph  Loeb 
and  Wm.  S.  Kies.  On  the  negative  side  were  Wm.  F.  .■\dams, 
Warren  M.  Persons  and  Emerson  Ela. 

At  the  time  of  debate  the  question  was  one  of  especial  interest, 
as  it  was  then  Mr,  Yerkes  was  making  his  formidable  fight  for  a 
renewal  of  long  franchises.  The  question  is  at  all  times  one  of  in- 
terest to  any  taxpayer  of  any  city.  The  young  men  engaged  in 
the  debate  were  many  months  in  preparing  for  the  fray  and  thor- 
oughly posted  themselves  on  the  subject.  There  was  a  genuine  ef- 
fort to  bring  out  the  strength  and  weakness  of  a  system  of  munici- 
pal ownership  of  street  railways  and  they  handled  the  subject  in  a 
masterful  manner,  thoroughly  interesting  a  large  and  a  very  critical 
audience. 

The  judges  were  Prof.  Charles  H.  Haskins,  Hon.  Burr  W.  Jones 
and  Prof.  Chas.  S.  Slichter.  They  gave  a  unanimous  decision  lor  the 
aflirmative. 

•*—* 

TO  INDIANAPOLIS  AND   CINCINNATI. 


Four  trains  daily,  via  Monon  and  C.  H.  &  D.  Best  line;  best 
trains;  best  roadbed.  Modern  equipment.  Lu.xurious  parlor  and 
dining  cars  by  day;  palace  sleeping  cars  by  night.  City  ticket 
office,  232  Clark  St.     Depot.  Dearborn  Station. 


SUMMER  VACATION  TRIPS. 


If  you  are  figuring  on  a  vacation  trip,  you  will  find  in  the  Wabash 
Summer  Tourist  Book  just  what  you  want.  It  contains  up-to-date 
maps,  and  complete  information  regarding  routes  and  rates  to 
Niagara  Falls,  St.  Lawrence  River,  Canadian  and  Eastern  resorts. 
Sent  free  upon  application. 

Write  and  tell  us  where  you  want  to  go,  how  much  you  want  the 
trip  to  cost  you,  how  much  time  you  have  to  spend,  etc.  We  may 
be  able  to  offer  you  suggestions  that  will  save  you  money.  All  in- 
quiries will  receive  prompt  and  careful  attention.  F.  A.  Palmer, 
.'Xsst.  Genl.  Pass.  Agent,  Wabash  Railroad,  310  Marquette  Bldg., 
Chicago,  111. 
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EASTERN    OFFICE,   100   WILLIAMS    STREET.  NEW  YORK. 


CORRESPONDENCF. 

Wc  ccrclially  invite  corrcspomlcnto  <ui  all  subjects  of  interest  to  those 
cngag'cd  in  any  branch  of  street  railway  work,  and  will  (gratefully  appreciate 
any  marked  copies  of  papers  or  news  items  our  street  railway  friends  may  send 
us,"pertainiiijf  cither  to  companies  or  officers. 


DOES  THE  MANAGER  WANT  ANYTHING  7 

If  von  contemplate  the  purchase  of  any  supplies  or  material,  we  can  save 
vou  much  time  and  trouble.  Drop  a  line  to  Thk  Rkvikw.  staling  what  you  are 
in  the  market  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the 
best  dealers  in  that  line.  We  make  no  charg-e  for  publishing-  such  notices  in  our 
Bulletin  of  Advance  News,  which  is  sent  to  all  manufacturers. 

This  paper  is  a  member  of  the  Chicag'o  Trade  Press  Association. 
Entered  at  the  Post  Office  at  Chtcag^o  as  Second  Class  Matter. 
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Even  the  most  progressive  and  aggressive  of  the  pro- 
fessional friends  of  labor  are  not  exempt  from  some  of  the 
(Hsagrcealile  results  of  unionism,  as  is  witnessed  by  the  fact 
that  the  firm  of  Pingree  &-  Smith  of  Detroit,  in  which  Gov- 
ernor Pingree  is  the  senior  partner,  last  month  found  it 
necessary  to  declare  a  lock-out  and  shut  down  its  factory 
in  order  to  vindicate  its  right  to  manage  its  own  business. 


How  far  a  misplaced  sympathy  can  lead  men  to  their  own 
disadvantage  was  shown  in  Cleveland  during  the  Big  Con- 
soUdated  strike.  A  foreman  employed  by  the  Cleveland 
Foundry  Co.  had  ridden  to  his  work  in  a  street  car  operated 
by  non-union  men,  and  the  employes  of  the  foundry  de- 
manded his  discharge  ;  to  enforce  the  demand  400  quit  work 
on  Jmie  20th.  June  28th  the  greater  number  of  these  men 
returned  to  work  ;  the  offending  foreman  is  not  yet  dis- 
charged and  the  net  result  to  the  men  is  the  loss  of  a  week's 
wages. 


The  action  of  the  South  Park  Commissioners,  the  body 
having  control  of  the  parks  and  boulevards  in  the  south  di- 
vision of  the  city  of  Chicago,  in  prohibiting  the  use  of  auto- 
mobiles in  the  parks  or  on  the  boulevards,  together  with  the 
arrest  of  officers  of  one  of  the  automobile  manufacturing 
companies  on  the  charge  of  disturbing  the  peace  when  they 
violated  the  board's  order,  and  their  subsequent  discharge 
when  tlie  case  came  to  trial,  all  savor  of  an  advertisement. 
If  the  order  against  automobiles  was  secured  at  the  instance 


of  the  makers  we  congratulate  tiiem  ;  if  it  was  issuc-<l  in  good 
faith  by  the  park  boarri  wc  feel  tiial  a  "campaign  of  educa- 
tion" would  not  be  amiss. 


it  is  not  improbable  liiat  the  haulage  of  freight  in  large 
(|uanlitics  may  be  diverted  inl(j  other  channels  if  not  soon 
umlertakcn  liy  the  railway  companies  of  some  of  ')iir  large 
cities.  Already  m  New  York  City,  where  tiiis  .subject  has 
been  considerably  agitated,  an  automobile  company  has  been 
organized  ffjr  transporting  merchandise  about  the  city.  A 
number  of  the  most  prominent  merchants  in  the  ctiy  are 
among  the  organizers  of  this  company,  which  it  is  expected 
will  do  away  with  a  large  number  of  trucks  and  delivery 
wagons  and  their  attendcnt  expen.se,  and  will  be  able  to 
handle  the  goods  in  larger  quantities  and  much  more  ex- 
[jcditiously  than  with  horses. 


Within  the  last  few  years  some  steam  railroad  companies, 
notably  the  Boston  &  Albany  and  the  Long  Island,  have 
sprinkled  their  roadbeds  with  crude  petroleum  in  order  to 
lay  the  dust  and  prevent  the  growth  of  vegetation.  These 
experiments  have  been  reported  as  quite  successful  in  every 
instance  where  oil  has  been  thus  applied  ;  the  cost  is  stated  to 
be  about  $150  ])cr  mile  per  year.  It  had  occurred  to  us  that 
sprinkling  the  roadbeds  of  electric  interurban  lines  having 
a  private  right  of  way  might  be  equally  desirable,  but  we 
had  no  idea  that  oil  could  be  thus  used  with  advantage  on 
roads  subjected  to  wagon  traffic. 

It  is  now  stated,  however,  that  the  experiment  of  treating 
country  roads  with  oil  is  to  be  made  near  Des  Moines,  la., 
under  the  direction  of  the  United  .States  Department  of 
Agriculture.  The  results  will  be  awaited  with  great  inter- 
est. 


There  was  probably  more  rioting  and  ruffianism  con- 
nected with  the  strike  on  the  Big  Consolidated  system,  of 
Cleveland,  last  month,  than  has  attended  a  street  railway 
strike  since  that  at  Milwaukee  in  1896.  The  strikers  and 
their  "sympathizers"  attacked  the  cars  with  bricks  and 
stones,  injuring  in  more  than  one  instance  women  and 
children  who  were  passengers,  and  beat  into  insensibility 
the  non-union  men  who  were  trying  to  exercise  one  of  their 
"unalienable  rights" — that  to  earn  an  honest  living.  Great 
damage  was  done  to  the  company's  property,  the  cars 
being  defaced  and  switch  points  broken  or  carried  away — 
everything  that  was  loose  suffered.  When  the  police  forci- 
bly dispersed  mobs  a  loud  protest  went  up  against  allowing 
the  city  thus  to  aid  the  company. 

The  question  at  issue  was  the  vital  one  of  whether  the 
company  should  be  permitted  to  hire  and  discharge  its  em- 
ployes without  the  advice  and  consent — otherwise,  dictation 
— of  a  labor  union.  The  terms  of  the  settlement  finally 
reached  show  that  the  company  was  willing  to  accede  to  all 
reasonable  demands. 


The  Supreme  Court  of  Ohio  has  affirmed  the  verdict  of 
a  lower  court,  which  awarded  $10,000  damages  to  a  woman 
for  a  permanently  injured  leg.  The  original  claim  was  for 
$20,000.  We  do  not  know  how  severe  or  painful  or 
disabling  the  injuries  in  question  may  be.  but  we  cannot 
forget  that  it  will  take  the  fares  from  200.000  passengers  to 
pay  it,  and  then  the  company  has  its  expense  to  meet  in- 
curred in  carrying  all  these  people,  which  will  bring  the 
number  up  to  fully  350,000.    As  the  road  is  by  no  means  a 
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large  one,  nor  the  city  in  which  it  operates  a  big  city,  the 
burden  is  sure  to  be  a  heavy  one  to  bear.  In  this  particu- 
lar case  the  amount  may  have  been  deserved,  though  $10,000 
looks  large  to  us  and  is  usually  a  halm  the  curative  effects  of 
which  are  surprising.  It  is  easy  to  spend  other  people's 
monej',  and  juries  are  no  exception  to  the  rule. 


And  now  comes  tiic  vehicle  with  many  names, — on  no  one 
of  which  any  agreement  has  as  yet  been  reached, — the  horse- 
less carriage  to  compete  with  the  time-honored  street  car. 
To  what  extent  its  rivalry  will  mean  competition  and  a 
dividing  of  the  present  business  of  hauling  passengers,  we 
will  know  niore  later.  It  would  not  appear,  however,  that 
it  is  likely  to  make  any  serious  inroads  upon  street  railway 
earnings  as  the  bicycle  has  done.  Its  use  for  a  long  time  will 
be  confined  to  the  class  who  can  and  now  do  patronize  the 
horse  and  carriage  or  cab.  In  Chicago  automobiles  will 
take  the  place  of  a  line  of  carettes,  which  are  the  embodi- 
ment of  all  that  is  terrible  in  appearance  and  use,  and  the 
fleshless  horses  which  drag  them  can  now  seek  some  quiet 
spot  to  die.  But  when  it  comes  to  undertaking  to  handle 
large  volumes  of  people  with  anything  like  regularity  and 
expedition  it  will  have  to  be  done  on  rails  and  not  on  pave- 
ments. 

The  horseless  carriage  has,  however,  come  to  stay,  and 
soon  will  displace  horses  in  all  our  large  cities  for  the  gen- 
eral cab  service.  As  they  multiply  they  will  become  cheaper 
and  already  they  have  almost  ceased  to  be  a  novelty  or  at- 
tract attention. 


While  the  use  of  the  three-wire  system  in  street  railway 
work  has  been  tried  and  abandt)ncd  in  several  instances  as 
unsuccessful,  this  method  of  electrical  distribution  presents 
many  attractive  features  to  street  railway  engineers,  and  it 
is  an  open  question  whether  the  system  has  been  given  a 
sufficiently  exhaustive  trial  to  definitely  determine  its  value 
in  traction  work.  It  still  remains  to  be  seen  whether  the 
early  failures  in  the  application  of  this  system  were  due  to 
any  inherent  and  insuperable  difficulties  or  to  such  defects 
in  the  engineering  details  as  will  always  occur  in  the  intro- 
duction of  entirely  new  methods.  This  system  will  again 
claim  the  attention  of  street  railway  men  owing  to  its  pro- 
posed introduction  upon  two  large  railway  systems,  those 
of  the  Consolidated  Traction  Co.,  of  Pittsburg,  Pa.,  and  of 
the  London  United  Tramways  Co.,  of  London,  Eng.,  the 
latter  being  describ'ed^  elsewhere  in  this  issue.  Theoretically 
considered,  the  three-wire  system  offers  a  great  advantage 
over  the  two-wire  in  the  amount  of  copper  required  for 
transmitting  a  given  amount  of  energy,  as  in  the  simplest 
case  it  requires  but  one-fourth  the  copper  to  transmit  a  given 
current  at  a  given  loss.  This  follows  from  the  fact  that  by 
doubling  the  voltage  only  half  the  amount  of  current  for  the 
same  energy  is  required.  In  practice,  however,  a  neutral 
wire  is  used  of  the  same  size  as  the  positive  and  negative 
wires  and  this  brings  the  amount  of  copper  up  to  three- 
eights  of  what  is  required  for  the  two-wire  system  in  case 
the  grounded  circuit  contains  as  much  copper  as  the  over- 
head lines.  When  the  track  alone  is  used  to  carry  the  return 
current,  without  being  paralleled  by  any  ground  wire,  the 
amount  of  copper  in  the  two-wire  system  is  halved,  and  the 
saving  of  copper  in  this  case  by  the  use  of  the  three-wire 
system  would  amount  to  only  one-eighth  of  that  used  in  a 
complete  two-wire  circuit,  or  one-quarter  of  the  overhead 
copper.    It  is  obvious,  therefore,  that  for  a  railway  having 


a  single  overhead  circuit  with  a  grounded  return  the  sav 
ing  in  copper,  although  considerable,  is  far  less  than  is  the 
case  in  a  lighting  system  where  there  are  no  tracks  to  replace 
part  of  the  copper  in  the  circuit.  The  actual  amount  of 
copper  saved  may  vary  from  one-eighth  where  no  copper 
return  is  used,  to  five-eighths  where  the  grounded  copper  is 
equal  in  amount  to  the  overhead  copper,  and  in  practice  it 
would  fall  somewhere  between  these  limits.  The  necessity 
for  using  considerable  grounded  copper  has  become  in  re- 
cent years  more  and  more  apparent  both  on  account  of  re- 
ducing the  resistance  on  long  lines  of  railways  and  pre- 
venting the  electrolytic  action  on  neighboring  pipes  by  pro- 
viding a  path  of  greater  conductivity,  and  the  more  thor- 
ough the  construction  of  the  return  circuit  the  more  nearly 
would  the  saving  of  the  three-wire  system  approach  the 
higher  limit  of  five-eights. 

The  greatest  difficulty  in  the  application  of  the  three-wire 
system  to  railway  work,  and  this  is  the  point  on  which  its 
success  or  failure  probably  hangs,  is  the  division  of  the  road 
intotwo  such  sections  that  theloads  on  each  shall  he  approxi- 
mately equal  throughout  the  entire  day's  run.  If  this  condi- 
tion is  not  fulfilled  the  three-wire  system  must  assuredly 
prove  a  failure  as  the  disadvantages  of  an  unbalanced  three- 
wire  system  are  such  as  to  prohibit  its  use.  If  a  balance  is  not 
maintained  the  machines  on  the  overloaded  side  will  carry 
too  much  of  the  load,  w'hile  those  on  the  other  side  will  be 
running  comparatively  light.  The  overloaded  feeders  will 
also  have  a  drop  in  potential  which  tends  to  unbalance  the 
system  still  further,  and  in  this  condition  the  maximum  ca- 
pacity of  the  machines  can  never  be  utilized.  The  question 
of  balance  is,  therefore,  of  the  utmost  importance. 

One  of  the  earliest  if  not  the  first  attempt  to  apply  the 
three-wire  system  to  street  railway  work  was  made  in  the 
city  of  Milwaukee  upon  a  straight  line  of  double  track,  one 
track  using  the  positive  trolley  wire  throughout  its  whole 
length  and  the  other  track  using  the  negative  wire,  and  all 
of  the  tracks  being  used  as  the  neutral  conductor.  As  the 
same  number  of  cars  operated  on  both  tracks  the  system 
would  probably  have  been  successful  if  the  roadway  had 
been  level,  but  as  there  was  a  decided  grade  all  in  one  direc- 
tion all  of  the  current  was  consumed  by  the  out-going  cars, 
while  those  on  the  return  track  operated  chiefly  by  gravity. 
The  system  here  was  abandoned  because  the  whole  load 
practically  was  carried  by  the  machines  on  one  side  of  the 
system. 

In  the  case  of  the  Lowell  &  Suburban  road  this  system 
was  adopted  with  considerable  success.  This  road  does  a 
heavy  business  over  a  double  track  line  to  its  park,  about 
six  miles  from  its  power  station.  The  track  losses  were  very 
large  and  there  was  a  good  opportunity  to  obtain  a  balanced 
load,  so  the  track  feeders  which  were  carried  overhead  on 
the  two-wire  system  were  changed  over  to  feed  one  side  of 
a  three-wire  system,  using  the  rails  as  neutral  conductors. 
The  efficiency  of  the  distributing  system  was  thus  found 
to  be  greatly  improved. 

It  is  to  be  doubted,  however,  whether  the  three-wire 
system  will  ever  prove  to  be  of  much  benefit  to  small  roads, 
where  the  outlay  for  copper  on  the  two-wire  system  does 
not  involve  excessive  amounts.  Unless  the  traffic  is  heavy 
and  the  road  can  be  conveniently  divided  into  two  evenly 
balanced  sections  the  three-wire  system  is  hardly  applicable, 
but  in  the  case  of  a  large  system  such  as  that  of  the  Pitts- 
burg Traction  Co.  the  conditions  seem  to  be  very  favorable 
to  its  use.    This  company's  lines,  as  soon  as  the  new  power 
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house  is  cuniiUicd,  will  lir  fell  fidiii  a  sinple  f^i'iufaliii^'  sta- 
tion. TIic  liiK's  arc  dividivl  into  forty  sections,  ciili  insu- 
lated from  llie  otiiers,  and  eacli  section  is  sn()|)li('d  with  a 
separak-  fi-c-dcr  rniniin^;-  dirccll\  In  the  station  suili-hlioard. 
'i'he  feeder  switches  have  a  donhle  throw  with  two  sets  of 
contacts,  one  contact  throwing  the  feeder  on  the  [)ositivc 
side  and  the  nilur  connecting  it  to  the  negative  side  of  the 
system.  Tlic  liaiance  will  thus  he  maintained  helwecn  the 
forty  dilTcicnl  sections  (■.■uii  of  which  can  he  thrown  on 
eitlier  side  of  the  system.  L'ertaiii  of  the  down-town  sections 
will  necessarily  he  rim  npon  the  positive  side  on  account  of 
their  intersections  willi  llir  (isnliead  lines  of  otlier  railways, 
at  which  points  the  insulation  was  only  designed  to  take 
care  of  the  llnctuations  in  pressure  between  two  circuits  of 
apjjroximalelv  the  same  potential  and  would  In-  entirely  in- 
a(le(|uate  for  the  jirotection  of  lines  of  1,000  volts  ditTerence 
of  potential,  which  would  exist  between  the  positive  and 
negative  lines.  These  down-town  sections  will  be  balanced 
by  running  the  up-town  sections  on  the  negative  side,  still 
leaving  a  number  of  intermediate  sections  which  may  be 
thrown  on  either  side  of  the  system  to  regulate  the  balance. 

The  conditions  in  the  case  of  the  London  United  Tram- 
ways, described  elsewhere,  urge  the  use  of  the  three-wire 
sy.^tem  still  more  strongly  than  on  a  single  trolley  road.  The 
prohibition  of  a  track  circuit  by  the  authorities  compels  the 
use  of  a  double  over-head  trolley  and  a  complete  copper  cir- 
cuit, so  in  this  case  the  use  of  the  three-wire  systeiu  ])ermits 
nearly  the  maxinumi  saving  of  copper  over  the  two-wire 
system,  which  means  a  large  reduction  in  the  investment  for 
this  road. 

The  result  of  these  departures  from  the  ordinary  practice 
by  these  two  large  systems  of  railways  will  be  watched  with 
the  greatest  interest  by  street  railway  men,  and  their  success 
would  undoubtedly  establish  a  permanent  place  for  the 
three-wire  system  in  street  railway  practice. 


For  nearly  10  years  there  has  been  pending  in  Detroit  a 
sharp  controversy  between  the  street  raihva\'  companies  and 
the  city,  and  one  of  the  contentions  has  been  the  rate  of  fare. 
The  economically  absurd  experiment  of  seeking  to  improve 
and  cheapen  the  service  by  building  a  competing  line  was 
tried  in  1895.  A  company,  the  Detroit  Ry.,  later  the  Elec- 
tric Ry.,  was  chartered  solely  for  the  purpose  of  giving  3- 
cent  fares ;  the  old  company,  the  Detroit  Citizen's  Street 
Ry.,  met  this  rate  for  a  year  and  then  restored  the  old  rate  of 
six  tickets  for  25  cents.  At  about  the  same  time  the  Detroit 
Citizen's  Street  Railway  Co.  purchased  the  stock  of  the  De- 
troit Railway  Co.  and  the  management  of  the  two  roads 
was  consolidated  ;  on  such  of  the  lines  of  the  Detroit  Ry.  as 
were  yet  operated  tickets  were  sold  at  the  rate  of  3  cents 
each. 

Mr.  Pingrce,  through  whose  efforts,  largely,  the  Detroit 
Ry.  secured  its  franchises  and  was  built,  has  never  ceased 
to  exert  his  influence  in  favor  of  a  reduced  street  car  fare 
and  about  a  year  ago  opened  negt)tiations  wuth  President 
Johnson,  of  the  Citizens  company,  with  a  view  to  nuuiicipal 
ownership.  The  proposals  and  terms  were  secret  and  the 
public  knows  but  little  concerning  the  preliminaries. 

January,  1899,  the  now  celebrated  McLeod  bill  w-as  intro- 
duced in  the  Michigan  Legislature.  It  aroused  the  opposi- 
tion of  the  business  men  of  Detroit,  who  asked  that  it  be 
amended  so  that  the  question  of  purchase  should  be  sub- 
mitted to  popular  vote.  However,  the  bill  became  a  law  on 
March    24th.     April  ist    Messrs.  Pingree,  Stevenson    and 


Schmidt  were  chosen  Detroit  .Street  Railway  Commission- 
ers I)y  the  C(jmmon  Council  in  accordance  with  the  provis- 
ions of  the  McLeod  act.  'l"he  McLeofI  act  and  the  history  of 
the  controversy  up  to  liic  appointment  of  the  commission 
were  published  in  the  "Review"  for  April. 

l""nnfls  were  raised  by  the  Cood  Covernmenl  League  and 
<|uo  warranto  proceedings  instituted  against  the  commis- 
sioners shortly  after  their  appointment.  July  5th  the  Su- 
preme Court  of  Michigan  renclered  an  opinion,  in  which  all 
the  judges  concurred,  that  the  McLeofl  act  is  unconstitu- 
tional and  void  as  being  in  conflict  with  that  provision  of 
the  state  constitution  which  says:  "The  state  shall  not  be  a 
party  tf)  or  interested  in  any  work  of  internal  improvement, 
nor  engaged  in  carrying  on  any  such  work,  except  in  the  e.\- 
peniliiure  of  grants  to  the  state  of  lands  or  other  property." 

The  Conunission  and  the  owners  of  the  railways  reache<i 
an  agreement  as  to  the  value  of  the  property  and  franchises, 
.$15,325,000  cash,  or  $16,800,000  in  4  per  cent,  50-year 
bonds.  As  the  Commission  feared  an  adverse  decision  of  the 
Supreme  Court  (which  has  since  been  rendered)  a  plan  was 
flevised  for  avoiding  its  consequences,  and  the  scheme  as 
submitted  to  the  council  was,  briefly : 

The  Street  Railway  Commission  to  organize  a  new  com- 
pany to  be  called  the  Detroit  Municipal  Railwa\'  Co.,  which 
is  to  buy  the  street  railway  properties  from  the  present  own- 
ers, receive  a  30-year  franchise  from  the  city  and  give  3-cent 
fares,  i.  e..  five  tickets  for  15  cents,  and  also  lower  priced 
school  and  labor  tickets. 

This  company  is  to  join  the  old  companies  in  mortgaging 
the  property  for  $17,500,000,  to  secure  an  issue  of  4  per  cent, 
50-year  gold  b.onds.  To  further  secure  the  bond  holders  in 
case  of  default,  the  city  to  grant  a  "security"  franchise  giv- 
ing, in  that  event,  the  right  to  operate  the  lines  for  the  re- 
mainder of  the  30-year  term  and  for  18  years  longer,  and  to 
charge  a  5-cent  fare. 

A  sinking  fund  to  pay  the  bonds  to  be  provided. 

The  Commissioners  to  hold  the  stock  of  the  new  com- 
pany in  trust  and  transfer  it  to  the  city  if  the  latter  can  le- 
gally take  it ;  or,  if  not.  the  city  to  have  the  power  to  ta.x  the 
company  so  as  to  prevent  it  from  making  any  profit  what- 
ever. 

A  month  ago  it  seemed  quite  probable  that  the  council 
would  accept  this  proposal  and  pass  the  necessary  fran- 
chises, after  perhaps  first  submitting  the  question  to  a  popu- 
lar vote.  Consideration,  however,  failed  to  show  any  legal 
authority  for  such  a  referendum  or  that  it  would  have  any 
effect ;  the  council  was  not  willing  to  grant  a  "security  fran- 
chise" providing  for  5-cent  fares  in  event  that  operation  on 
a  3-cent  basis  proved  a  failure  and  the  present  owners  would 
not  accept  a  lower  rate ;  also,  the  citizens  opposed  to  the 
w-hole  scheme  announced  that  they  would  contest  the  valid- 
ity of  the  council's  action  in  the  courts.  In  view  of  these 
facts  the  committee  of  the  city  council,  on  June  27th,  unani- 
mously reported  as  being  adverse  to  any  action  looking  to 
municipal  ownership  at  present,  and  the  whole  matter  was 
laid  on  the  table. 

This  action  followed  by  the  decision  of  the  SuDreme  Court 
leaves  everything  as  it  was  at  the  beginning  of  the  year 

Those  who  have  casually  followed  the  trend  of  events 
cannot  be  blind  to  a  strong  personal  interest  at  stake  con- 
tingent on  the  successful  culmination  of  the  deal  for  both 
Governor  Pingree  and  Mr.  Johnson.  The  former  cannot,  it 
is  thought,  expect  to  receive  any  further  distinguished 
political  office  at  the  hands  of  either  his  city  or  state,  nor 
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certainly  of  the  country  at  large.  As  chairman  of  the  com- 
mission operatmg  the  street  railways  of  Detroit  under  mu- 
nicipal ownership,  he  would  have  had  for  three  yeirs  at  least, 
an  enormous  political  power  to  turn  into  whatever  channel 
he  desired,  which  would  have  put  him  in  the  position  of 
being  able  to  direct  who  should  hold  the  offices  he  could  not 
himself  attain.  As  to  the  Johnson  interests,  they  had  every- 
thing to  gain : — an  extension  franchise  for  30  years  on  the 
property  which  if  not  paid  for  reverted  with  the  franchise  se- 
cured without  any  trouble.  If  the  city  could  have  been  held 
to  the  proposed  terms  then  they  would  have  turned  their 
bonds  into  cash  or  held  them  as  good  investment  securities 
as  long  as  the  interest  was  kept  up. 

And  now  all  these  carefully  laid  plans  which  have  at- 
tracted so  much  notice,  and  wliich  must  have  cost  somebody 


ELECTRIC  LINE  TO  THE   PYRAMIDS. 


In  the  "Review"  for  May,  1897,  page  317,  we  published  a 
letter  from  a  correspondent  in  Cairo,  Egypt,  who  gave  some 
interesting  observations  on  the  electric  railway  lines  of  that 
city,  and  the  plans  of  the  company  for  building  an  electric 
road  to  the  Pyramids.  At  that  time  it  was  expected  to  have 
the  road  in  operation  before  the  close  of  the  year,  but  dclavs 
of  various  kinds  ensued  and  the  line  has  but  recontlv-  been 
opened  for  traffic. 

The  Societe  Anonyme  des  Tramways  du  Caire  com- 
menced the  operation  of  cars  in  1896,  having  at  that  time 
about  18  miles  of  track,  four  separate  branches  diverging 
from  the  center  of  the  city  and  going  to  Abbassiyeh,  the 
English  cavalry  barracks ;  to  Bulak,  to  old  Cairo,  and  to  the 


ON  THE  ROAD  TO  THE  PYRAMIDS. 


a  pretty  penny,  have  come  to  naught.  A  striking  incon- 
sistency on  the  part  of  Pingree  was  the  attempt  to  restore 
5-cent  fares  on  the  3-cent  lines,  under  the  plea  of  temporary 
advisability  of  a  uniform  rate,  with  the  promise  to  reduce  on 
all  lines  on  some  rosy  morning  in  the  dim,  undetermined 
future. 


July  nth  the  city  council  of  Detroit  took  the  municipal 
ownership  ordinance  from  the  table,  and  after  a  prolonged 
struggle  passed  it  by  a  vote  of  19  to  14.  The  "security" 
franchise  provides  for  5-cent  fares  in  the  event  of  the  3-cent 
experiment  failing.  It  is  stated  in  the  press  reports  that  the 
mayor  has  announced  his  intention  of  vetoing  this  ordi- 
nance. This  being  the  case.  Governor  Pingree  has  yet  an- 
other victory  to  win  before  he  can  operate  his  road,  that  is, 
he  must  increase  his  majority  in  the  council  to  two-thirds. 


The  street  car  mail  service  in  Rochester,  N.  Y.,  is  a  great 
success.  It  has  only  recently  been  adopted,  but  is  proving 
very  satisfactory. 


Citadel,  familiar  to  our  readers  because  of  the  massacre  of 
the  Mamelukes. 

The  extension  to  the  Pyramids  begins  at  the  west  end  of 
Kasr-el-Nil  bridge,  one  mile  from  the  center  of  Cairo ;  the 
Government  would  not  permit  the  tramway  company  to  lay 
its  track  on  this  bridge,  and  the  plan  of  building  a  new 
bridge  was  once  considered,  but  later  abandoned.  From 
the  starting  point  at  the  west  end  of  the  old  bridge  the  tram- 
way extends  up  the  west  bank  of  the  Nile  a  distance  of  two 
miles  to  Gizeh,  and  thence  in  a  westerly  direction  for  7^ 
miles  to  the  foot  of  the  Gizeh  Pyramids  and  the  Sphinx. 
The  power  house  is  on  the  east  bank  of  the  Nile,  at  the  rear 
of  the  new  Egyptian  Museum,  near  the  Kasr-el-Nil  bridge. 

The  line  to  the  Pyramids  is  single  track  with  turnouts, 
bnt  is  soon  to  be  made  a  double  track  road  throughout. 
It  is  laid  with  45-lb.  T-rails,  placed  on  cross  ties  ;  the  track  is 
i".>onded  with  "Chicago"  bonds,  two  to  each  joint.  The 
('verhead  construction  is  with  bracket  arms ;  two  trolley 
wires  are  used.  Mr.  Giullaume  Rizzo,  engineer  of  the  tram- 
way company,  supervised  the  construction. 
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'J'lic  cars  are  of  tlic  enchjscd  type,  seatiiif,'  28  i)ers(jns  each, 
adapted  to  European  re<|tiirenieiits  for  first  and  second  class 
passengers.  They  were  supplied  by  "La  Mctailurt(i(|ue," 
a  Helfifiau  niaiuifacturiufj;'  house.  The  trucks  and  bodies  of 
the  car  are  mostly  of  iron.  The  Westiu^house  ]'",lectric  & 
Maiuifacluriufi'  Co.  supplicil  the  niolors  .-iiKl  brake  con- 
trollers for  the  cars.  Two  steel  motors,  wound  for  5(x)  volls, 
are  mounted  upon  each  car,  each  motor  ),'^ivinj.(  an  output 
of  2(j  h.  p.  at  500  volts,  turninf^  at  ^y^  v.  p.  ni.  These  motors 
are  wound  for  a  revolving'  speed  less  than  is  customary  in 
American  [jractice.  When  testing  the  speed  of  the  cars,  it 
was  foiuid  that  one  haidinpf  two  trailers  filled  with  Arabs,  a 
gross  weipht  of  20  tons,  obtained  a  speed  (jf  45  kilometers 


(;ur  illustrations  show  a  number  of  scenes  along  the  line; 
noi  the  least  interesting  feature  is  that  in  two  <j(  the.se  scenes 
there  is  nothing  save  the  Turkish  numerals  on  the  dash- 
board of  the  car  to  indicate  that  the  picture  may  not  have 
been  taken  on  the  I'-gypt  ICIectric  line  of  Cairo,  111. 


FREIGHT  ON  TROLLEY   ROADS. 


One  of  these  days  a  very  large  proportion  of  many  articles 
of  merchandise  such  as  ice,  milk,  meat,  coal  and  other  house- 
hold necessities,  which  are  now  carted  aboutour  streets — and 
in  many  cases  a  long  distance — will  be  handled  in  suitable 
cars  on  street  railway  tracks.  We  are  so  engaged  with  other 
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SCKNKS  ON  THE   EUIXTKIC  ROAD  TO  THE  PVRA.MIDS     WESTIN(,Hc  )L'SE  EOUIPMEXT. 


(30  miles)  per  hour.  The  brake  controllers  are  made  ac- 
cording to  a  special  Westinghouse  device.  When  the  lever 
is  turned  to  the  brake  side  of  the  controller,  the  circuit  be- 
tween the  overhead  trolley  wire  and  the  ground  is.  broken, 
and  the  motor  becomes  a  generator,  the  current  acting  as  a 
brake  by  retarding  the  revolving  armature.  The  motor- 
men  are  all  native  Arabs ;  so  are  the  conductors.  Their  uni- 
form is  of  tight  tilting  yellow  duck  cloth,  with  a  black  belt. 

The  fare  for  the  journey  is  five  piastres  out,  and  the  same 
back,  equal  to  about  50  cents,  American  money.  The  trip 
from  the  Bridge  to  the  Pyramids  can  be  made  in  14  min- 
utes, but  it  is  usual  to  take  one  hour  for  the  round  trip.  The 
trams  are  patronized  almost  entirely  by  the  native  Egypt- 
ians. The  scarcity  of  European  patrons  is  very  marked,  but 
is  probably  accounted  for  by  the  fact  that  the  typical  vic- 
torias of  Cairo  can  be  hired  for  almost  the  same  price  as 
the  tramway  fare. 


matters,  and  the  difficulty  of  securing  the  necessary  city  and 
in  some  states,  state  legislation,  that  for  the  time  being  the 
subject  is  a  dormant  one ;  but  in  time  it  will  force  itself  upon 
the  public  and  there  will  be  a  positive  demand  which  rail- 
way companies  will  be  glad  to  supply,  and  city  councils  will 
not  dare  pass  by  unnoticed. 

Take,  for  a  simple  instance  the  market  supplies  of  Chi- 
cago. They  center  down  along  South  Water  St.  and  here 
froin  4  o'clock  in  the  morning  until  noon  there  is  one  con- 
tinuous jam  of  vehicles.  These,  when  loaded,  separate  in 
all  directions,  many  of  them  hauling  10  miles  to  the  north  or 
south.  The  time  consumed  in  making  this  distance  under 
the  most  favorable  circumstances  is  nearly  two  hours.  The 
same  service  could  be  furnished  on  tracks  to  general  dis- 
tributing points  in  not  to  exceed  35  minutes,  and  then  the 
wagon  haul  would  not  exceed  10  or  15  minutes  at  most — a 
direct  saving  of  nearly  one  hour  after  allowing  for  the  time 
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required  for  the  one  extra  loading.  This  plan  would,  of 
course,  necessitate  tracks  close  to  the  curb  in  the  street 
where  the  wholesale  produce  houses  are  located,  hut  the 
removal  of  hundreds  of  wagons  and  horses,  would  give  so 
much  additional  street  room  that,  despite  the  space  occupied 
by  tracks,  the  street  would  be  relieved. 

Almost  every  large  city  has  its  great  center  where  the 
produce  is  received  in  wholesale  and  distributed  out  to 
smaller  dealers.  The  utilization  of  street  cars  appropriate  to 
the  transportation  of  such  articles  once  tried,  would 
be  found  so  desirable  no  one  would  want  to  go 
back  to  the  present  ancient  method.  While  it  is 
not  practicable  to  retail  ice  from  car  tracks,  it  can,  how- 
ever, be  hauled  in  car  loads  at  night  to  distributing 
stations  from  which  the  longest  haul  by  wagon  need  not  ex- 
ceed one  mile.  The  saving  in  loss  by  melting,  which  in  ex- 
tremely hot  days  frequently  amounts  to  lo  per  cent  of  the 
load  per  mile,  would  be  no  insignificant  matter.  Coal,  also, 
while  not  to  be  delivered  from  cars  to  house,  could  be  car- 
ried in  original  cars  and  set  into  distributing  yards  from 
which  the  wagon  haul  would  be  short. 

Perhaps,  however,  no  single  itein  begins  to  approach  in 
importance  the  handling  of  milk.  Under  present  arrange- 
ments the  milk  leaves  the  farm  in  cans  on  wagons,  and  is 
hauled  a  distance  often  reaching  four  or  five  miles,  over  all 
kinds  of  roads  and  in  all  sorts  of  weather.  It  is  then  set 
out  on  a  platform  where  it  stands  until  the  milk  train  comes. 
It  finally  reaches  the  city  and  the  milk  is  unloaded  onto 
platforms  from  which  the  wagons  take  it  and  go  direct  to 
customers,  or  haul  it  to  their  barns,  where  it  remains  imtil 
night  or  the  next  morning,  as  the  case  may  be.  There  are 
immense  milk  routes  in  this  city  distributing  several  car 
loads  daily  where  the  milk  is  hauled  from  five  to  seven  or 
eight  miles  to  depots,  and  from  there  taken  to  customers. 
The  saving  which  would  be  effected  if  this  milk  could  be 
taken  from  the  steam  cars  and  loaded  on  an  electric  car  and 
swiftly  run  out  to  the  milk  depot  and  there  pushed  into  the 
building  for  unloading  to  the  wagons,  would  amount  to 
a  thousand  dollars  a  day  on  a  very  conservative  estimate. 

The  foregoing  are  intended  to  be  suggestive  rather  than 
exhaustive  ideas  on  a  subject  which  before  a  great  while  is 
bound  to  be  a  live  question.  It  behooves  managers  to  give 
the  matter  careful  study  and  consideration  and  to  post  them- 
selves fully  as  to  the  local  conditions  and  requirements  of 
their  own  cities. 

It  would  hardly  be  expected  that  in  England  the  subject 
would  have  already  received  attention,  as  electric  cars  are 
only  now  coming  to  be  generally  understood  and  appre- 
ciated ;  nevertheless,  an  English  journal  in  commenting  on 
the  success  of  an  electric  freight  line  in  this  country,  re- 
marks : 

There  is  no  reason  why  the  tramways  in  England,  now  equipped 
or  soon  to  be  equipped  with  electricity,  should  not  be  similarly 
used,  and  connected  wherever  possible  with  the  railways  and  the 
docks.  It  would  be  an  easy  mattei  for  manufacturers,  warehouse- 
men, and  large  shopkeepers  to  connect  their  places  with  spur  lines; 
to  load  their  merchandise  during  the  daytime,  and  have  it  trans- 
ported over  the  electric  street  railways  between  midnight  and  5 
o'clock  in  the  morning,  when  passenger  trafific  in  most  English  cities 
is  suspended.  The  municipalities  could  also  use  the  street  car  lines 
at  night  for  many  of  their  services,  such  as  the  removal  of  street 
sweepings  and  snow,  and  the  distribution  of  road  making  and  road- 
repairing  materials.  It  ought  to  be  possible,  too,  for  coal  merchants 
to  distribute  their  supplies  at  night  by  means  of  the  trolley  lines. 

The  Electrical  Review,  of  London,  in  conmienting  on  the 
same  subject,  says : 


In  busy  cities  it  would  undoubtedly  be  an  enormous  gain  to  have 
etTected  silently  and  expeditiously  during  the  night,  a  transfer  of 
goods  and  mercliandise,  which  at  present  occurs  with  excessive  dirt, 
noise,  obstruction,  and  discomfort  during  the  day.  But  we  cannot 
sec  that  the  idea  is  practicable,  if  it  involves  the  laying  of  branch 
tracks  and  feeder  systems  all  over  our  larger  towns.  The  capital 
expenditure  upon  these  extensions  would  make  the  cost  of  the  new 
method  of  transit  too  high.  We  rather  think  that  a  solution  will  be 
found  for  the  problem  in  the  design  of  freight  trailer  cars  which  can 
be  run  either  on  the  tramcar  rails  or  on  the  ordinary  roads.  Such 
trailer  cars  would  then  be  loaded  as  at  present  and  taken  by  horse 
or  manual  traction  to  the  nearest  point  of  the  electrical  tramway 
system,  where  they  would  be  picked  up  by  tlie  first  train  of  freight 
cars  going  in  the  desired  direction. 

We  commend  the  idea  to  the  attention  of  firms  engaged  in  tlic 
manufacture  of  electric  passenger  cars  in  this  country;  as  we  feel 
convinced  that  were  successful  cars  of  this  type  designed  and  built 
they  would  be  quickly  adopted,  and  would  be  found  of  immense 
service  in  the  distribution  of  raw  materials  and  manufactured  goods 
in  many  of  our  larger  cities. 

It  is  not  by  any  means  among  the  impossibilities  liiat  our 
English  friends  whom  we  are  inclined  to  look  upon  as  fol- 
lowing our  lead  in  nearly  all  matters  street  railway  electrical, 
may  surprise  us  by  introducing  a  distribution  system  while 
we  are  yet  conmiencing  to  study  the  problem. 


BOLD  ROBBERY  IN   PHILADELPHIA. 


Early  on  the  morning  of  June  19th  a  party  of  masked 
men  entered  the  receiving  office  of  the  Fairmount  Park 
Transportation  Co.,  at  Belmont,  in  Fairinount  Park,  Phila- 
delphia, and  after  securing  the  receiver  and  five  other  em- 
ployes, blew  open  the  safe  and  took  about  $4,000,  the  re- 
ceipts for  Saturday  and  Sunday.  Accomplices  of  the  rob- 
bers cut  the  telegraph  and  telephone  wires  connecting  with 
the  company's  main  office,  thus  aiding  them  to  escape. 

A  number  of  persons  were  arrested  on  suspicion,  but  up 
to  the  present  writing  nothing  has  been  proved  against 
them. 


SALE  OF  CANCELED  TICKETS  AT  BIRMING- 
HAM, ALA. 


In  the  "Review"  for  June,  mention  was  made,  under  the 
heading  "Another  Fraud,"  of  the  arrest  of  a  boy  who  was 
selling  canceled  tickets  of  the  Birmingham  (Ala.)  Railway 
&  Electric  Co.  Inquiry  develops  the  fact  that  the  loss  suf- 
fered by  the  company  was  greatly  exaggerated  in  the  re- 
ports, and  was  in  fact  only  $1.30.  Mr.  J.  B.  McClary,  gen- 
eral manager  of  the  compan\ .  further  advises  us  that  our 
informant  was  wrong  in  stating  that  the  method  of  de- 
stroying tickets  practiced  by  the  company  was  to  merely 
tear  them  in  two  ;md  throw  iiil(j  trash  boxes.  He  states 
that  tile  custom  is,  and  always  has  been,  to  burn  the  can- 
celed tickets  each  morning,  in  the  office  stove  or  under  the 
boilers  in  the  power  house,  according  to  the  season.  In  last 
May  the  man  having  charge  of  this  work  was  ill  for  a  few 
davs  and  his  substitute  inadvertently  put  a  few  of  the  can- 
celed tickets  into  the  trash  box. 


.\n  injunction  has  been  granted  restraining  the  West  Park 
Board  from  interfering  with  the  West  Chicago  Street  Rail- 
road Co.  in  laying  tracks  across  Washington  and  Humboldt 
boulevards.  The  court  holds  that  the  streets  of  the  city  ex- 
tend across  the  boulevards  and  the  Park  Board  cannot  pro- 
hibit any  use  of  the  streets ;  it  can  only  regulate  the  maimer 
of  crossing. 
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Power  Station  and  Shops  of  the  Louisville  Railway  Co, 


The  electrical  repair  sliop  of  the  I^oiiisviile  Railway  (Jo. 
was  built  111  the  .siiiiuuer  and  fall  of  i8y8  after  dcsij^ns  of 
W.  T.  Cook,  chief  engineer  and  master  mechanic.     It  h  a 

model  of  convenience  in  its  genrinl  arranpenient  and  the 


adjacent  to  tiie  wo<jd  working  and  paint  siiops  of  tiie  com- 
])any.    'i'hc  roof  is  of  slate  supported  on  iron  trusses. 

The  armature  room,  blacksmith  shop  and  storeroom  arc 
se[)arated  from  the  main  repair  and  machine  shop  by  lirick 


INTKKIOK  OF  SHOP— LOUISVILLE  RAILWAY  CO. 


labor  saving  devices  in  liaiulliiig  cars  and  motors  are  par- 
ticularly interesting.  The  building  is  of  brick,  195  ft.  long 
by  97  ft.  wide,  one  story  high,  and  is  located  at  i8tli  and 
Walnut  Sts. ;  it  replaced  a  number  of  older  buildings  and  is 


partitions  as  shown  on  the  plan.  The  armature  room  is 
aljout  30  X  70  ft. ;  the  store  room,  25  x  80  ft.,  and  the  black- 
smith shop.  25  X  50  ft.  The  equipment  of  these  smaller  shops 
is  indicated  on  the  plan.     The  equipment  of  the  machine 


ENGINE  ROOM-LOUISVILLE  RAILWAY  CO. 
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sliop  consists  of  4  lathes,  3  drill  presses,  i  planer,  I  shaper, 
I  bolt  machine,  i  boring  machine  and  i  wheel  press. 

There  are  eight  car  pits,  each  provided  with  a  car  hoist  of 
Mr.  Cook's  design.    This  hoist  is  shown  in  detail  in  one  of 


at  the  front  end  of  the  car  pit.  The  driving  pnlley,  marked 
"A"  in  the  drawing  is  on  a  vertical  shaft  wliich  has  a  bev- 
eled friction  pulley  at  the  top.  The  vertical  shaft  is  driven 
from  a  shaft  placed  below  the  floor  in  a  transverse  pit  ex- 


REPAIR  SHOP  OI'  LOUISVILLE  RAILWAY  CO. 


the  large  drawings,  and  reproductions  from  photographs 
of  one  of  the  pits  and  of  the  cars  when  raised  are  given,  and 
the  method  of  operation  will  be  apparent  from  an  inspection 
of  these  illustrations.  The  car  body  is  lifted  by  two  I- 
beams,  each  of  which  is  moved  vertically  by  two  square 
threaded  screws ;  the  screws  are  prevented  from  rotating  by 
being  rigidly  fastened  to  the  I-beams  at  their  upper  end. 
The  nuts  for  these  screws  are  bushings  in  the  hubs  of  30-in. 
sprocket  wheels ;  they  have  their  bearing  on  balls  resting 


tending  the  length  of  the  building.  The  screws  are  driven 
either  up  or  down  by  throwing  in  contact  one  or  the  other 
of  two  smaller  beveled  pulleys.  The  smaller  beveled  pulleys 
are  mounted  on  a  splined  sleeve  so  that  they  may  be  moved 
lengthwise  of  main  driving  shaft,  but  turn  with  it;  they  are 
thrown  in  and  out  of  contact  by  means  of  a  lever  connected 
to  the  hub. 

The  main  driving  shaft  extends  along  the  eight  pits,  hav- 
ing a  pair  of  pulleys  for  each  of  the  hoists  and  at  the  end  of 


CAR  LIFTING  JACK. 

on  a  suitable  base  plate  at  the  bottom  of  the  pit.  Pipes 
sunk  in  the  ground  provide  pits  for  the  lower  ends  of  the 
screws. 

The  four  screws  are  raised  in  unison  by  means  of  a  chain 
passing  around  the  four  sprocket  wheels  and  a  driving  wheel 


VIEW  OF  PIT. 

the  building  is  belted  to  a  friction  clutch  driven  from  the 
line  shafting.  The  pit  containing  this  long  shaft  is  covered 
with  iron  plates. 

Another  feature  of  particular  interest  here  is  the  over- 
head  traveler   system    for   handlin,^   armatures   and   other 
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heavy  pieces.  The  tracks  are  I-beams  supported  as  shown  in 
the  ilhistrations  by  rovls  from  the  roof  tnis.scs  and  brackets 
attached  to  tlic  walls.  The  floor  plan  of  the  shops  shows 
the  location  of  the  main  and  branch  lines. 

Instead  of  the  ordinary  tongue  switches  at  the  junction 
points  of  th.e  traveler  system  there  are  trolleys  moving  on 


switch  is  the  invention  of   Mr.   .Sm-ad,  of  tlu'   Sncad-Van 
Alstine-Meldruni  Co.,  of  Louisville. 

The  power  house  is  located  at  one  side  of  the  system,  the 
supply  of  condensing  water  having  been  the  controlling 
factor  in  choosing  a  site.  The  building  is  of  brick ;  the  roof 
is  tin  lined  with  sheet  iron  and  asbestos.    The  power  house 


NEG.VTIVE  LE.\DS  ON  L.VRllE  GENERATOR.  TRUSSED  TROLLEY  BOARD  ON  CARS. 

PUMPING   PLANT  FOR  CONDENSING  WATER. 


transverse  ways.  Suspended  from  the  switch  trolley  are 
two  or  three  sections  of  traveler  rail  onto  one  of  which  the 
carrying  trolley  is  run  ;  then  the  switch  trolley  is  shifted 
transversely  and  the  carrying  trolley  run  on  to  the  other 
track.  The  switch  trolley  is  shifted  by  a  gear  worked  from 
the  floor  by  an  endless  chain.  Stops  are  placed  on  the  switch 
trolley  on  each  side  of  the  sections  of  traveler  rail  so  that 
when  the  latter  arc  shifted  a  carrying  trolley  on  the  branch 
line  cannot  run  off  its  rail ;  the  main  line  is  always  open, 
which  is  the  great  advantage  of  the  device ;  also  by  no  pos- 
sibility can  a  carrying  trolley  run  ofif  at  a  switch.     This 


is  235  ft.  long  by  112  ft.  6  in.  wide;  it  is  19  ft.  to  the  eaves 
and  43  ft.  to  the  peak  of  the  roof. 

The  boiler  room  is  235  ft.  by  52  ft.  6  in.  The  boilers  are 
18  in  number;  4  Babcock  &  Wilcox  of  250  h.  p.  each  with 
mechanical  stokers  made  by  the  same  company ;  6  Heine 
of  200  h.  p.  each  and  8  return  tubular  of  50  h.  p.  each.  There 
are  six  Hoppes  purifiers  for  (he  feed  water.  Six  new  Bab- 
cock &  Wilcox  boilers  are  now  being  installed. 

There  are  two  stacks,  one  135  ft.  high  and  jj.^  ft.  in  di- 
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.'uiicltT  .•111(1  oiui  200  ft.  infill  aTid  12  fl.  in  diamclcr ;  both  arc 
built  of  hrifiv  and  lined  with  fire  liiick  for  half  ihrir  hcij^iit. 
No  econoini7,crs  arc  used. 

The  steam  piping  was  made  by  the  Crane  Co.  Tiic  flanges 
arc  all  shrunk  on  and  the  pipe  ends  spread  so  that  the  gas- 
kets conic  in  contact  with  the  pipe.  The  pi[)es  from  the 
boilers  lead  to  a  20-in.  header  supported  on  rollers.  There 
arc  no  elbows  used  with  pipes  above  2J/2  in.  in  diameter,  the 


generator  rated  at  2,400-kw.  The  specifications  were  drawn 
iiy  Mr.  W.  T.  Cook,  cliief  enginc(.-r  of  the  power  station,  and 
called  for  an  output  of  3,fioo  amperes  at  550  volts  confin- 
uously,  with  a  50  per  cent,  overload,  the  rise  in  temperature 
above  that  of  the  room  not  to  exceed  45°  C,  and  the  ma- 
chine to  be  able  to  carry  an  overload  of  100  per  cent  for 
short  intervals  without  injury  or  serious  sparking ;  the  elec- 
trical efficiency  specified  was  95  per  cent. 


VIEWS  OF  TKAVELER  SYSTEM   IN  SHOP. 


necessary  change  in  direction  being  effected  by  long  bends. 
All  the  piping  is  covered  with  asbestos ;  the  Holly  drain  sys- 
tem is  used  to  return  the  condensation  in  the  pipes. 

The  engine  room  is  235  ft.  long  by  60  ft.  wide.  There 
are  7  engines,  i  vertical  cross-compound,  4  horizontal  cross- 
compound  and  2  250-11.  p.  tanden  compound.  The  large 
vertical  engine  was  built  by  the  E.  P.  Allis  Co.,  and  has 
cylinders  40  and  78  in.  by  48  in.  stroke.  It  operates  at  75 
r.  p.  111.    The  valve  gear  is  of  the  Corliss  type ;  an  automatic 


PlIMPINC    PL.VNT. 


safety  device  closes  a  butterfly  valve  in  the  main  steam  pipe 
if  the  speed  becomes  three  revolutions  above  normal. 

The  fly-wheel  is  25  ft.  in  diameter  with  a  face  of  24  in. ; 
it  weighs  160,000  lb.  The  main  shaft  is  27  in.  in  diameter 
with  24  X  48  in.  journals.  The  engine  is  equippetl  with  the 
Rochester  lubricator  and  pressure  oiling  system. 

The  engine  is  designed  to  w'ork  most  efficiently  with  a 
load  of  3,000  li.  p.    It  is  direct  connected  to  a  22-polc  G.  E. 


The  foundations  for  the  large  engine  are  19  ft.  deep  and 
38  X  25  ft.  at  the  base.  I'irst  was  put  down  a  layer  of  con- 
crete 2  ft.  deep ;  this  was  covered  with  70-lb.  rails,  next  came 
6  in.  of  concrete  and  a  second  layer  of  rails ;  next  6  in.  of 
concrete  and  a  third  layer  of  rails ;  on  this  was  12  in.  of  con- 
crete and  13  ft.  6  in.  of  brickwork;  on  top  of  the  brickwork 


2.400-K.  W.  GENERATOR     LOUISVILLE  RAILW.^Y  CO. 

were  placed  stone  caps.  18  in.  thick,  which  are  flush  with 
the  floor. 

The  other  generators  comprise  four  G.  E.  500-kw.  ma- 
chines direct  connected  to  the  cross-compound  engines  and 
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four  Ellison  150-kvv.  machines  belted  to  the  two  smaller  en- 
gines. 

The  condensing  apparatus  consists  of  4  i,ooo-h.  p.  Blake 
twin  vertical  condensers,  i  Worthington  elevated  cone  con- 
denser of  4,500  h.  p.  capacity,  and  1  Reynolds  vertical  crank 
and  lly-wheel  jet  condenser  of  500  h.  p.  capacity. 

The  pumping  station  for  handling  condensing  water  is  of 
particular  interest.  The  condensing  water  is  drawn  from 
a  small  creek  which  is  practically  an  open  sewer  and  badly 
polluted  by  the  refuse  from  woolen  mills  located  above  the 
power  house ;  it  is  therefore  necessary  to  strain  this  water  be- 
fore it  can  be  used  without  danger  of  clogging  the  con- 
densers. 

This  pumping  plant  is  located  at  the  bank  of  the  creek 
and  is  all  below  the  ground  level  except  the  roof.  It  is 
shown  in  plan  and  section  in  one  of  the  line  drawings.  The 
water  flows  through  a  horizontal  grating  and  is  admitted 
through  gates  to  one  or  both  of  two  suction  wells,  which  are 
4  X  5  ft.  and  15  ft.  below  the  ground  level.  The  pump 
ciiami)cr  is  9  x  21  ft.  inside  and  contains  two  Morris  rotary 
pumps  driven  by  direct  connected  25-h.  p.  motors.  The 
speed  ranges  from  200  to  300  r.  p.  m..  the  regulation  being 
cflfected  automatically  by  means  of  a  float  in  the  cistern  or 
reservoir.  The  pumps  deliver  the  water  to  the  straining 
chambers  through  gate  valves.  The  straining  compart- 
ments are  each  10  .x  10  ft. 

The  reservoir  is  a  circular  cistern  15  ft.  in  iliameter  by 
12  ft.  deep.    The  maximum  lift  is  8   ft. 

For  cleaning  the  straining  chambers  a  valve  is  placed  m 
the  bottom  of  each  chamber  and  when  this  is  opened  tne  ac- 
cunnilatod  dirt  is  flusheil  out  and  carriei!  to  the  creek 
through  a  drain  which  empties  dov.n  stream  from  the  intake. 

The  motors  for  this  plant  were  built  by  Jas.  Clark,  jr., 
according  to  tlie  specifications  of  Mr.  Cook. 

The  switchboard  has  only  positive  leads,  the  only  ground 
wire  being  a  voltmeter  connection.  It  is  equipped  with 
Weston  ammeters  and  vclimeters  and  a  Thomson-Houston 
wattmeter.  The  return  wires  from  the  line  are  carried  di- 
rectlv  to  the  machines. 


SITUATION  IN  DETROIT. 


The  Louisville  Railway  Co.  is  a  consolidation  of  all  the 
street  railway  companies  in  Louisville,  and  was  chartereil 
in  1893.  It  operates  140  miles  of  track,  130  by  electricity 
and  10  by  horses,  and  has  500  cars  and  650  horses.     The 

company  has,  since  the  con- 
solidation,   been    under    the 
.  >  management    of    Mr.    T.    J. 

ji««-  Minary,    who,    in    1897,    was 

also  chosen  president  and  has 
since  filled  both  offices.     Mr. 
Minary  was  vice-president  of 
_4   ^^P"'  the  Central  Passenger  R.  R., 

one  of  the  consolidated  roads, 
when    the    American    Street 
Railway  Association  was  or- 
ganized, and  has  been  active 
in  that  association.     He  has 
long  been  one  of  the  representative  street  railway  men  of  the 
country,  and  is  one  of  the  few  horse  car  managers  who  has 
continued  in  the  business. 

The  other  ofilicers  of  the  company  are:  Vice-President, 
St.  John  P.oyle  ;  secretary  and  treasurer,  S.  G.  Boyle ;  super- 
intendent, T.  J.  Funk;  chief  engineer  of  power  station,  W. 
T.  Cook. 


T.  J.  MINARY. 


(From  our  Special  Correspondent.) 

A  very  serious  blow  has  been  dealt  to  municipal  owner- 
ship in  Detroit.  The  Supreme  Court  of  Michigan,  in  an 
unanimous  decision  handed  down  July  6th,  states  very  pos- 
itively tiiat  the  McLeod  act.  under  which  the  Detroit  Street 
Railway  Commission  was  created,  is  unconstituti(jnal.  The 
decision  is  very  sweeping  in  its  scope  and  covers  every  point 
of  the  proposed  purchase  plan  by  Governor  I'ingree  and  his 
friends. 

This  decision,  which  is  given  in  full  on  another  page,  has 
had  a  very  dampening  effect  upon  municipal  ownership  in 
Detroit.  In  the  first  place  the  financiers  from  the  Fast  who 
had  figured  on  taking  the  large  issue  of  bonds  that  was  nec- 
essary in  making  the  deal,  state  positively  that,  should  the 
ex-commissioners  and  the  city  council  endeavor  to  formu- 
late some  plan  to  get  around  the  action  of  the  .Supreme 
Court,  tiiat  with  this  very  strong  and  positive  decision  just 
handed  down,  that  it  would  be  impossible  to  dispose  of  the 
bonds  in  the  financial  market. 

However,  Governor  Pingree  still  claims  that  the  plan  as 
outlined  in  the  "Review"  last  month,  that  is,  the  formation 
of  the  Detroit  Municipal  Railway  Co.  to  buy  the  properties 
and  operate  them  for  the  city,  will  be  pushed  on  just  the 
same  as  if  nothing  had  happened.  The  security  franchise, 
running  for  48  years,  which  is  necessary  for  the  successful 
carrying  out  of  this  plan,  has  been  sent  to  the  city  council 
and  there  it  received  a  very  cold  reception.  It  is  in  the 
Hands  of  the  ordinance  committee  with  a  good  chance  of 
never  being  heard  from  again. 

So  it  can  be  said  that  Governor  Pingree  has  on  his  fight- 
ing clothes  once  more.  His  lieutenants  are  already  build- 
ing the  fences,  and  Hazen  S.  Pingree  for  the  fifth  time  is  a 
candidate  for  mayor  of  the  city  of  Detroit.  Aldermanic 
candidates  that  will  favor  anything  that  looks  like  municipal 
ownership  are  being  selected  in  the  various  wards  of  the  city 
and  that  question  will  be  made  the  sole  issue  in  the  next 
campaign. 

The  local  representatives  of  Messrs.  Wilson  and  Johnson, 
in  behalf  of  the  street  railway  owners,  have  nothing  to  say 
in  regard  to  the  change  in  the  situation. 


(By  telegraph.  July  12th.) 
By  a  vote  of  19  to  14  the  city  council  of  Detroit  last  night 
granted  the  Detroit  Municipal  Railway  Co.  a  48-year  franchise  over 
all  streets  now  occupied  by  street  railway  tracks.  The  company 
consists  of  Gov.  H.  S.  Pingree,  E.  G.  Stevenson  and  J.  C. 
Hutchins,  the  present  vice-president  and  general  manager  of  the 
Detroit  Citizens'  company.  By  the  terms  of  the  ordinance  the 
Detroit  Municipal  Railway  Co.  is  to  buy  all  of  the  street  railway 
property  in  the  city  and  operate  the  same.  The  rates  of  fares  are 
to  be  six  tickets  for  25  cents,  with  universal  transfers  to  all  lines; 
eight  tickets  for  25  cents  two  hours  in  morning  and  evening.  All 
Ijrofits  from  the  operation  are  to  go  to  the  city  aside  from  pro- 
viding a  sinking  fund  to  care  for  bonds  issued  to  the  amount  of 
$17,500,000.  The  present  owners  have  agreed  to  sell  to  the  new 
company,  taking  this  franchise  for  security,  for  $16,800,000  in  4 
per  cent  gold  bonds  and  it  is  generally  believed  that  the  franchise 
passed  last  night  can  be  passed  over  the  veto  of  the  mayor;  this  re- 
quires only  three  more  votes.  Mr.  Hutchins  entered  the  street 
railway  commission  yesterday  on  the  resignation  of  Carl  Schmidt. 
From  his  connection  with  the  Citiens'  company  it  is  thought  that 
the  present  city  ownership  plan  was  assured  before  he  entered  the 
new  company.  Governor  Pingree  today  stated  positively  that 
should  the  present  franchise  be  defeated  that  he  would  run  for 
mayor  this  fall  on  the  Republican  ticket,  indorsing  only  candidates 
for  aldermen  pledged  to  this  franchise  and  thereby  carry  out  in 
name  and  effect  his  municipal  ownership  ideas. 


\ 
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'l"licl'"r;inl<,sti)wn  hams  aiulsliops  oftlicCJoiisDlidalud'I'rac- 
(ioii  Co.,  of  rittshurf,"',  vvliicli  wore  sonicwliat  Ijriclly  iiicn- 
tioiK'd  in  the  "Ixcview"  of  February,  1899,  arc  now  fully 
equipped,  and  llu'  idiiiplcleness  oi  the  entire  installation  is 
such  as  to  make  it  one  of  the  finest  shops  (jf  its  kind  in  the 
country.  The  [ilanl  comprises  three  main  huildinps  eacli 
beinp  the  full  Icnsfth  of  the  city  blocks,  the  Iniildings  being 
separated  by  two  intersectinfj  streets.  There  are  also  two 
smaller  buildings  used  for  store  houses.  The  first  of  these 
buildings  is  known  as  the  operating  barn  which,  in  addition 
to  the  main  barn,  contains  a  number  of  offices  and  looms 
for  special  purposes  arranged  along  the  Frankstown  Ave, 
side  of  the  building. 

First  comes  the  receiver's  office  where  the  conductors 
make  their  returns.    There  are  six  divisions  of  the  road  frf)m 


ing  the  barns  and  offices  l)y  hot  air.  The  air  is  distributed 
through  the  building  in  large  galvanized  iron  pipes,  con- 
taining numerous  outlets,  whicl)  are  carried  on  the  roof 
trusses  around  three  sides  of  the  building.  The  hot  air  from 
the  furnace  is  forced  ihrough  these  outlets  into  the  rof)m 
by  means  of  a  fan  driven  l>y  a  small  .steam  engine.  All  of 
the  buildings  are  heated  in  the  same  way,  and  there  is  a 
small  boiler  plant  situated  in  a  separate  Ijuilding  for  supply- 
ing steam  for  the  engines  which  drive  the  fans.  The  steam 
frcm  the  boilers  is  all  piped  underground  to  the  different 
heating  plants,  and  the  offices  arc  also  all  supplied  with 
steam  radiators  for  use  at  such  times  as  the  general  heating 
of  the  barn  is  not  required. 

A  room  for  the  night  repair  men  completes  the  subdi- 
visions of  ihi.s  barn.    This  room  contains  a  locker  for  each 
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which  returns  are  received  at  this  orfice,  and  the  returns  of 
each  division  are  kept  separate  by  being  deposited  in  sepa- 
rate drops  arranged  along  the  side  of  the  office,  each  bearing 
its  special  route  number.  This  saves  the  receiver  the  work 
of  sorting  out  the  various  returns.  Next  to  this  comes  the 
despatcher's  office,  the  division  superintendent's  office  and 
the  motormen's  room.  The  latter  deserves  a  word  of  com- 
mendation, as  it  is  neatly  and  comfortably  furnished  and 
provides  a  pleasant  and  attractive  room  for  the  conductors 
and  m.ctormen.  One  side  of  the  room  is  entirely  covered 
with  lockers,  each  man  being  provided  with  a  separate 
locker,  in  which  are  kept  the  uniforms,  rubber  coats,  hats, 
etc.,  when  not  in  use.  A  row  of  long  tables  placed  along  the 
center  of  the  room  are  used  for  lunch  tables,  and  on  several 
of  them  are  to  be  found  checker  boards  and  other  games  for 
passing  away  tlie  time  when  not  on  duty.  That  this  room  is 
appreciated  is  shown  by  the  number  of  the  employes  who 
are  to  be  found  there  at  almost  any  time. 

Next  to  the  motormen's  rooms  is  a  lavatory,  which  is 
fitted  up  with  marble  and  contains  the  most  modern  sanitary 
appliances.    Beyond  this  is  located  a  heating  plant  for  heat- 


night  employe,  a  small  store  room  containing  such  small 
parts  as  may  be  required  for  light  repairs  at  night ;  this  room 
is  also  used  as  the  office  of  the  barn  foreman.  The  open  part 
of  this  barn  contains  eight  parallel  tracks  which  are  divided 
in  the  center  of  the  building  by  a  transfer  table  and  track. 
The  cars  are  brought  into  the  building  on  either  of  the  first 
four  tracks,  where  they  are  washed,  and  are  then  placed  on 
one  of  the  other  four  tracks,  all  of  which  are  pit  tracks,  by 
means  of  the  transfer  table.  Here  the  car  equipments  are 
inspected  and  if  found  to  be  in  good  order  the  car  is  run  out 
into  the  operating  yard  ready  for  service  again.  The  trans- 
fer table,  which  was  desigred  by  the  general  foreman  of  the 
shops,  I>Ir.  John  Rogan,  deserves  a  word  of  attention.  The 
frame  is  of  the  ordinarv  construction  and  contains  a  wooden 
platform,  on  one  side  on  which  is  mounted  a  No.  3  West- 
inghouse  motor  of  30  h.  p  capacity,  which  is  geared  to  one 
axle  of  the  transfer  table.  The  motor  is  controlled  by  a 
street  car  controller  which  is  mounted  on  the  platform 
alongside  the  motor.  The  current  is  supplied  from  under- 
ground conductors  placed  in  a  conduit  between  the  transfer 
table  rails  exactly  similar  to  an  underground  electric  sys- 
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teni.  There  are  five  of  these  transfer  tables  across  the  chfTer- 
ent  shops  all  of  the  same  design.  There  is  a  single  cirtuil 
breaker  in  the  operating  barn  which  controls  all  of  the  cir- 
cuits in  the  barn  and  in  case  of  any  trouble  on  those  circuits 
the  entire  barn  is  cut  off  from  the  line. 

Outside  the  operating  barn  is  the  operating  yard,  where 
the  cars  in  service  are  temporarily  stored.  On  one  side  of 
this  yard  are  a  sand  house,  coal  and  wood  bins,  and  a  lubri- 
cant store  room.  In  ihe  sand  house  wet  sand  is  dried  for 
use  on  the  cars  in  a  dryer,  which  consists  of  a  stove  around 
which  a  large  hopper  is  placed.  The  wet  sand  is  sliovclcd 
into  this  hopper  and  after  being  dried  falls  out  through  an 
opening  around  the  bottom  of  the  hopper.  Although  only 
a  small  amount  of  sand  is  dried  at  one  time  in  this  way,  the 
operation  of  drying  is  kept  up  every  day,  and  enough  dry 
sand  is  stored  av/ay  in  the  summer,  when  but  little  is  used 
on  the  road,  to  supply  the  amount  required  during  the  win- 
ter. The  coal  and  lubrirants  stored  in  this  yard  are  only  for 
.3  few  days'  supply  for  the  cars  and  are  always  accessible  to 


BRYAN  C.\K   DISMANTLER. 

the  empioyes.    These  s'ores  are  recruited  at  short  intervals 
frcm  the  main  store  house. 

The  machine  and  repair  shop  is  situated  at  the  further  end 
of  the  operating  yard,  and  it  is  in  the  equipment  of  this  part 
of  the  plant  that  the  greatest  interest  centers.  Directly  in 
front  of  the  entrance  is  a  Murphy  wheel  grinder,  by  means 
of  which  the  car  wheels  arc  trued  up  without  being  removed 
from  the  car.  The  car  is  run  over  the  pit  where  the  wheel 
grinder  is  located  and  is  supported  independent  of  the 
wheels.  The  journal  box  covers  are  opened  and  each  axle 
is  centered  between  a  pair  of  adjustable  lathe  head  centers 
and  the  track  underneath  the  wheels  removed,  so  that  the 
axles  and  wheels  revolve  on  the  centers  by  operating  the 
car  motors.  Four  emery  wheels  are  used,  one  being  placed 
against  each  wheel,  and  these  are  revolved  in  a  direction 
opposite  to  that  of  the  wheels  by  means  of  a  system  of  shafts 
and  belting.  The  emery  wheel  shafts  are  driven  at  a  speed 
of  i,6oo  r.  p.  m.  by  a  No.  3  Westinghouse  motor.  The 
operation  of  grinding  up  a  set  of  car  wheels  in  this  machine 
is  complete  in  about  a  half  hour  from  the  time  the  car  is  run 
over  the  pit. 


Further  along  on  the  same  pit  track  with  the  Murphy 
wheel  grinder  are  situated  two  Bryan  car  dismantlcrs,  the 
operation  of  which  is  perhaps  the  most  interesting  of  any 
work  in  the  repair  shop.  These  machines  consist  essentially 
of  a  section  of  track  a  little  longer  than  the  wheel-base  of  a 
car  which  has  a  vertical  niovement  upon  four  screws.  These 
screws  are  turned  all  at  the  same  speed  by  moans  of  lines  of 
shafting  placed  beneath  the  pit  rtoor,  which  form  three 
sides  of  a  rectangle,  and  arc  connected  together  and  to  the 
screws  by  means  of  bevel  gears.  The  shafting  is  driven  by 
a  No.  3  Westinghouse  motor.  At  the  four  ends  of  the  fixed 
track,  just  outside  of  the  movable  section,  are  pivoted  arms 
which  may  be  turned  up  vertically  and  on  the  ends  of  which 
are  shoes  which  turn  in  under  the  frame  of  the  car  truck  to 
support  the  weight  of  the  car  when  the  section  of  track  un- 
der the  wheels  is  dropped. 

The  operation  of  the  dismantlcr  is  as  follows :  The  car  is 
run  over  the  pit  so  that  the  wheels  rest  on  the  movable 
section  of  track  and  the  arms  on  the  stationary  track  are 
turned  up  to  catch  the  frame  of  the  truck.  The  straps  and 
covers  of  the  journal  boxes  arc  then  removed,  allowing  the 
wheels  and  axles  with  th.e  car  motors  upon  them  to  be 
dropped  down  from  under  the  car  upon  the  movable  track 
and  onto  a  truck  which  carries  tliem  ofT  sideways  from 
under  the  car  into  an  extension  of  the. pit.  They  are  lifted 
out  from,  this  part  of  the  pit  by  the  overhead  crane  which 
deposits  then\  on  the  floor  of  the  repair  shop.  A  number  of 
sets  of  wheels,  axles  and  motors,  all  mounted  and  ready  for 
use,  are  kept  on  the  floor  near  the  dismantlcr  and  a  pair  of 
these  is  picked  up  by  the  crane,  lowered  into  the  side  pit, 
rolled  onto  the  movable  rails,  lifted  into  position  and  fas- 
tened under  the  car.  The  whole  operation  of  removing 
both  pairs  of  wheels  and  car  motors  and  replacing  them 
with  new  ones  ready  for  service  requires  but  23  minutes. 
The  crane  which  handles  this  work  operates  over  the  entire 
central  section  of  this  building  where  all  the  heavy  repair 
and  machine  work  is  done.  It  is  a  lo-ton  crane  built  by 
Pawling  &  Harnischfeger,  of  Milwaukee,  and  the  operations 
of  the  shop  keep  it  in  pretty  constant  use. 

In  this  same  section  of  the  repair  shop  are  also  several 
other  interesting  machines,  one  of  which  is  a  100-ton  hy- 
draulic wheel  press,  in  which  the  car  wheels  are  pressed 
upon  the  axles.  Here  is  also  situated  a  38-in.  New  Haven 
Machine  Works'  lathe,  which  is  used  exclusively  for  turning 
up  axles  and  steel  centers  for  steel  tired  wheels.  This  com- 
pany is  now  using  wheels  with  steel  tires  i)4  in.  thick  and 
with  254  in.  tread,  which  are  shrunk  onto  steel  centers 
turned  to  30}^  in.  diameter.  The  steel  tires  are  faced  up  on 
the  inside  to  gage  and  are  then  placed  on  a  special  heater 
where  they  are  heated  and  expanded  by  natural  gas.  The 
heater  consists  of  a  cylindrical  drum  on  top  of  which  is  a 
I -in.  gas  pipe  bent  into  a  circle  a  little  larger  than  the  diam- 
eter of  the  tires.  This  pipe  acts  as  the  gas  burner,  being 
bored  with  a  row  of  small  holes  all  around  the  inside.  The 
tire  is  laid  down  inside  of  this  circular  pipe,  the  gas  flames 
from  which  unpinge  upon  it,  and  a  circular  iron  disk  is  laid 
over  the  tire  to  concentrate  the  heat  upon  it.  In  about  15 
minutes  the  heat  expands  the  tire  sufficiently  to  allow  the 
steel  center  to  be  slipped  into  it  and  after  cooling  the  two  are 
shrunk  rigidly  together. 

There  is  another  special  machine  in  this  part  of  the  shop, 
designed  by  the  foreman  of  the  shop,  on  which  keyways  are 
cut  in  the  car  axles  without  removing  the  wheels.  The  ma- 
chine is  composed  of  an  ordinary  drill  press  on  the  table  of 
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wliicli  is  faslcncil  a  bed  about  3  ft.  in  Iciifitli.  A  carriage 
willt  clamps  for  liolding  the  axle  and  wheels  travels  on  this 
bed,  its  motion  bcinj,'  derived  from  a  screw  which  is  rlrivcn 
by  a  belt  from  a  shaft  which  engages  with  the  shaft  of  the 
drill  press.  The  tool  used  for  cutting  keyways  is  a  side  and 
end  cutting  tool  which  is  set  in  the  chuck  of  the  drill  press, 
and  the  a.xlo  travels  along  under  this  tool  over  the  length  of 
the  kcyway  to  be  cut. 

The  standard  keyway  for  the  axle  gears  are  7  in.  long, 
I  in.  wide  and  ^  in.  deep,  and  these  kcyways  arc  cut  in  an 
axle  without  removing  the  wheels  in  20  minutes. 

Along  the  side  of  the  building  parallel  to  the  central  sec- 
tion where  heavy  repairs  are  made  are  the  blacksmith  shop 
and  the  general  repair  shop.  The  blacksmith  shop  contains 
four  forges,  one  of  which  has  a  movable  hood  and  stack 
which  can  be  raised  to  any  height  necessary  for  handling 
large  or  high  pieces  of  metal  in  the  fire. 

In  these  shops,  as  well  as  throughout  the  whole  of  the 


and  are  interchangeable.  The  machines  here  include  a 
screw  cutter  which  is  used  for  recutling  all  the  old  bolts, 
etc.,  rcmovcfl  front  the  cars,  three  ujjright  I'renlice  drill 
presses  and  one  Smith  Machine  (Jo.  raflial  drill  ])ress,  one 
Gould  &  Eberhardt  sliaper,  one  emery  stand,  a  24-in.  Pond 
planer,  a  I'.ullard  boring  mill  for  boring  car  wheels,  a  12-in. 
Hetts  slotter  for  culling  keyways,  a  24-in.  Johnson  lathe 
used  exclusively  for  armatures,  a  12-in.  Prentice  lathe 
for  boring  armature  bearings  and  a  22-in.  Pdaisriell  lathe 
for  general  work. 

The  Prentice  lathe  used  for  boring  armature  bearings 
is  equipped  with  a  special  arrangement  for  this  work.  The 
armature  bearings  are  iron  boxes  with  babbitt  linings.  The 
babbitt  is  run  into  the  boxes,  the  parts  of  which  arc  clamped 
together  in  a  jig  mounted  on  the  tool  carriage  of  the  boring 
lathe,  and  the  babbitt  is  bored  out  with  a  boring  bar. 

A  special  iron  mould  is  also  used  for  pouring  the  batibitt 
axle  bearings,  which  has  a  smooth  finished  iron  core  on 
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company's  buildings,  each  man  is  supplied  with  a  locker 
for  keeping  his  tools,  etc.,  and  each  workman  is  supplied 
with  a  set  of  tools  for  which  he  is  held  responsible.  If  a 
man  loses  a  tool  he  is  charged  for  it,  but  when  tools  are 
worn  out  in  service  a  new  tool  is  issued  from  the  tool  room 
ill  exchange  for  the  worn-out  tool. 

The  tool  room  is  a  small  room  partitioned  oflf  from  one 
side  of  the  general  machine  shop  and  here  all  the  tools  used 
in  the  shops  are  made  and  repaired.  This  room  contains  a 
16-in,  Blaisdell  lathe,  a  No.  2  Brown  &  Sharpe  universal 
milling  machine  and  a  No.  2  Brown  &  Sharpe  universal 
grinder.  Besides  containing  the  tools  this  room  is  also  used 
as  a  sub-storeroom  for  repair  parts.  This  stock,  in  quantity 
about  sufficient  for  one  day,  is  drawn  from  the  general  store- 
house daily  on  a  requisition  from  the  foreman  of  the  shop, 
and  is  then  given  out  to  the  workmen  from  the  tool  room. 
This  method  of  giving  out  stores  is  followed  in  all  the  dif- 
ferent departments. 

The  general  machine  shop  is  very  fully  equipped  with 
machinery  for  making  all  the  metal  repair  parts  used  on  the 
cars,  and  these  parts  are  all  made  to  standard  dimensions 


which  the  bearing  surface  of  the  babbitt  is  molded.  This 
produces  a  finished  bearing  which  is  taken  out  of  the  mold 
and  is  ready  for  use  on  the  car  without  any  machine  work 
or  finishing. 

The  electrical  repair  department  occupies  one  end  of  the 
general  repair  shop  and  contains  the  usual  machinery,  tools, 
and  apparatus  for  winding  armatures  and  fields  and  for 
making  any  kind  of  electrical  repairs.  This  department 
does  not  contain  any  special  apparatus,  however,  which 
need  be  mentioned  here. 

The  entire  shop  is  run  by  a  50-h.  p.  Westinghouse  motor 
belted  direct  to  the  overhead  line  shaft,  which  runs  the  full 
length  of  the  shop.  Each  machine  has  a  separate  counter- 
shaft belt  to  the  line  shaft.  The  building  is  heated  by  a  hot 
air  plant  identical  with  the  one  described  above.  An  electric 
transfer  table,  the  same  as  already  described,  runs  across  all 
the  tracks  in  the  machine  and  repair  shop.  A  compressed 
air  plant  is  also  used  in  this  shop  for  cleaning  the  motors, 
armatures,  controllers,  car  cushions  and  the  machines  in  the 
shop.  The  air  is  piped  to  outlets  all  through  the  building 
from  a  cylindrical  reser\oir  at  one  end  of  the  shop.    The 
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pressure  in  the  reservoir  is  maintained  at  from  65  to  100  lb. 
by  means  of  an  automatic  regulator  worked  by  compressed 
air.  The  air  is  compressed  by  a  small  rotary  pump  and  a 
direct  connected  motor  of  the  ^\'estingllouse  make,  which 
runs  when  the  pressure  in  the  reservoir  falls  to  65  lb.  and 
stops  when  it  reaches  100  lb.  The  regulator  is  merely  a 
starting  switch  in  which  the  handle  is  connected  to  a 
plunger  which  works  against  a  spring  by  compressed  air, 
stopping  and  starting  the  motor  within  the  limits  of  press- 
ure, as  stated. 

The  machine  shop,  carpenter  shop  and  paint  shop  arc 
each  of  about  the  same  size  and  are  contained  in  the  same 
building,  which  is  partitioned  into  three  divisons  by  two 
brick  partition  walls.  The  middle  division  of  this  building 
is  the  carpenter  shop,  which  contains  all  the  necessary  ma- 
chinery for  building  complete  cars.  The  wood  working 
machinery  is  all  of  the  manufacture  of  J.  A.  Fay  &  Co.,  and 
includes  a  mortise  machine,  a  tenon  machine,  a  double  head 
reversible  shaper,  a  26-in.  planer,  a  sticker  machine  for  cut- 


motors  and  other  heavy  machinery  from  the  store  house  and 
between  the  diiTerent  shops. 

Tlie  paint  shop  occupies  the  third  division  of  this  building 
and  contains  eight  parallel  tracks  which  are  crossed  at  the 
center  of  the  shop  by  an  electric  transfer  table.  Each  of  the 
eight  tracks  is  long  enough  to  hold  four  cars,  two  on  each 
side  of  the  transfer  table,  making  the  total  capacity  of  the 
shop  thirty-two  cars.  This  shop  is  often  filled  with  cars  to 
be  either  entirely  or  partially  painted,  as  the  company  make 
it  a  rule  before  putting  out  either  the  summer  or  the  winter 
cars  to  have  them  all  painted  so  as  to  look  perfectly  fresh 
and  new.  Located  in  the  center  between  each  of  the  eight 
tracks  are  rows  of  posts  about  12  in.  square  and  6  ft.  high. 
Each  of  these  posts  is  provided  with  two  swinging  brackets 
which  may  be  turned  toward  either  track,  one  bracket  being 
about  2  ft.  from  the  ground  and  the  other  near  the  top  of 
the  post.  By  turning  these  brackets  all  one  way  and  laying 
a  plank  across  them  a  scaffold  is  formed  from  which  every 
part  of  the  car  may  be  reached  by  the  painters.    This  system 
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ting  any  kind  of  molding,  a  boring  machine,  a  band  saw. 
cross  cut  circular  saw  and  a  circular  rip  saw  which  cuts  at 
any  bevel  up  to  45°,  a  joiner  and  a  12-ft.  turning  lathe  used 
chiefly  for  turning  out  drums  for  controllers. 

Besides  these  wood  working  tools,  this  shop  also  contains 
an  edge  grinder  for  planers  and  joiners,  and  a  Rodgers  saw 
sharpener  adapted  to  either  band,  cross  or  rip  saws.  The 
machinery  of  this  department  is  run  by  a  50-h.  p.  Westing- 
house  motor  placed  in  a  basement  about  10  ft.  below  the 
shop  floor.  This  drives  a  line  shaft  in  the  basement  to 
which  the  machinery  is  belted  down  through  the  floor.  In 
iliis  shop  is  done  both  repairing  and  also  the  rompU'ie 
building  of  cars.  A  number  of  the  Allegheny  Traction  cars 
which  were  injured  by  fire  last  year  were  entirely  rebuilt  in 
this  shop,  and  several  baggage  and  pay  cars  have  also  been 
built  by  the  company.  The  pay  cars  are  handsomely  fin- 
ished both  inside  and  outside,  and  are  run  all  over  the  dif- 
ferent divisions  of  the  company's  lines,  paying  off  the  men 
wherever  they  are  employed  without  occasioning  any  loss  of 
time.  There  is  now  building  in  this  shop  a  flat  truck  car 
which  is  to  be  used  exclusively  for  hauling  wheels,  axles, 


is  very  convenient,  as  it  saves  the  use  of  ladders  and  also  the 
work  of  moving  scaffolds  about  the  ishop.  These  brackets 
are  always  ready  and  are  placed  in  every  part  of  the  shop 
alongside  of  all  the  tracks. 

On  one  side  of  the  paint  shop  is  a  brick  fireproof  store- 
room with  iron  doors,  where  the  supply  of  paints,  varnishes 
and  oils  are  kept.  Along  the  partition  wall  are  placed  a 
large  number  of  racks  where  sash,  glass  and  sash  materials 
are  stored. 

On  first  coming  into  the  paint  shop  a  car  is  dismantled  of 
its  polished  brass  parts.  These  are  first  washed  in  lye,  then 
in  muriatic  acid,  after  which  they  are  rinsed  in  water  and 
packed  in  sawdust  to  dry.  The  old  varnish  and  paint  on 
the  car  is  then  removed  with  a  special  varnish  remover, 
which  takes  off  all  the  old  varnish  and  paint  without  discol- 
oring the  wood  underneath  at  all.  The  car  is  next  painted 
in  flat  colors,  then  varnished,  and  refitted  with  the  cleaned 
brass  parts,  giving  it  the  appearance  of  an  entirely  new  car. 

The  chief  remaining  parts  of  interest  about  this  plant  are 
the  storage  departments,  both  for  cars  and  supplies,  both  of 
which  are  installed  on  an  unusually  large  scale.     The  car 
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slora^'i'  l)ani  is  similar  in  t,'ciH-ral  lo  llu'  IniiMings  already 
nientiontd  ami  is  practically  a  contiiuiatioii  of  them  sepa- 
rated by  an  intersecting  street.  This  building  contains  12 
parallel  tracks  each  long  enough  to  hold  10  cars,  giving  tlic 
building  a  capacity  of  120  cars.  A  transfer  table  runs  across 
the  center  of  this  building.  There  arc  two  separate  build- 
ings besides  those  mentioned  used  for  the  storage  of  mate- 
rials in  large  (|uantities.  One  of  these  is  divided  into  three 
rooms,  the  first  containing  oil,  paint  and  waste,  the  second 
scrap  brass  and  copper,  and  the  third,  coal  and  salt.  Next 
to  this  building  is  a  large  lumber  shed  which  is  well  filled 
with  seasoned  wood  for  repairing  and  building  cars,  and  the 
last  budding  of  this  group  is  a  general  storage  house  for  all 
the  supplies  tor  each  division  of  the  road.  The  materials 
in  this  liouse  are  all  assorted  in  bins  and  racks  and  on  the 
front  of  each  is  painted  in  large  letters  just  what  materials 
it  Contains.  There  is  a  track  through  the  center  of  this 
building  cm  which  all  the  bins  and  racks  face,  and  a  store- 
room delivery  car  runs  through  this  building  to  all  the 
divisions  of  the  road  distributing  the  supplies  wherever 
they  are  needed. 

This  company  also  has  another  large  car  barn  quite 
a  distance  from  the  h'rankstown  .Xvc.  barns,  situated  at  the 
corner  of  St.  Clair  and  Bunker  Hill  Sts.,  which  is  known  as 
the  Bunker  Hill  barn.  The  receiver's  office  and  motornien's 
room  liere  are  fitted  up  in  about  the  same  manner  as  the 
Frankston  barns.  This  barn  has  18  parallel  tracks  running 
through  it,  all  of  which  have  pits  about  25  ft.  long  just  where 
the  tracks  enter  the  building.  .\  transfer  table  crosses  all 
the  tracks  a  little  beyond  the  end  of  the  pits,  and  this  barn 
is  also  heated  by  a  hot  air  plant.  Only  light  repairs  such 
as  can  be  done  without  the  aid  of  machinery  are  made  here, 
the  pits  being  chiefly  used  for  inspection  purposes. 
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In  the  old  horse  car  days  a  hay  fork,  a  spade,  a  scrubbing 
brush,  and  copious  supplies  of  water  from  a  convenient  hose, 
backed  by  plenty  of  elbow  grease,  served  the  dual  purpose  of 
relieving  the  cars  of  the  mixture  of  mud  and  hay  and  other 
accumulations  of  filth,  and  also  of  the  paint,  which  seemed 
to  be  put  on  the  cars  largely  with  the  idea  of  having  it 
scrubbed  of?  again  at  the  earliest  possible  moment.  Of 
course  the  nature  of  animal  traction  was  such  as  to  require 
a  great  deal  more  scrubbing  and  the  freer  use  of  water  both 
inside  and  outside  the  cars  than  is  necessary  with  mechanical 
traction,  or  would  be  admissable  where  electricity  is  used 
as  a  motive  power,  but  even  in  horse  car  days  the  writer 
could  never  see  the  necessity  of  flooding  a  car  day  after 
day  or  night  after  night,  thereby  causing  the  posts  to  rot 
off  at  the  sills,  and  eventually  the  sills  themselves  to  decay 
and  destroy  the  whole  car  body.  More  panels  have  cracked, 
more  joints  have  worked  loose,  more  sash  have  rotted  off 
at  the  tenons,  in  short  more  cars  have  been  destroyed  by 
the  too  free  application  of  water  than  have  ever  been  worn 
out  by  the  strains  of  service.  Water  is  a  good  thing  in  its 
place,  but  one  of  the  poorest  uses  to  which  it  can  be  put  is  in 
flooding  either  the  inside  or  outside  of  a  modern  street  rail- 
way car.    The  class  of  material  in  which  a  modern  car  is  fin- 


ished, and  the  skill  of  the  mechanic  who  docs  the  work  are 
equal,  and  in  many  instances  superior,  to  tliat  employed  in 
the  construction  anrl  finish  of  the  average  piano,  and  the 
cost  of  the  car  is  much  greater.  Xo  one  ever  thinks  of  turn- 
ing a  hose  on  a  piano,  cither  inside  or  out. 

Compressed  air  for  cleaning  cars,  motors,  dynamos, 
switchboard  equipment,  and  in  fact  everything  connected 
with  electrical  cfjuifimcnt.  has  nearly  all  the  advantages  of 
water  without  its  disadvantages,  and  has  many  superior 
claims  as  a  cleaning  agent  where  water  could  not  be  em- 
ployed at  all.  The  reader  need  not  fear  that  the  writer 
having  mentioned  compressed  air  is  going  to  advocate  a 
change  in  equipment.  No  one  appreciates  better  than  the 
writer  how  sore  a  subject  "change  of  equipment"  is  to  many 
managers,  as  he  has  seen  everything  in  the  line  of  street 
railway  motors  from  the  Sprague  Nos.  5  and  6,  F  30,  S. 
R.  G.,  W.  P.,  etc.,  down  to  the  latest  General  Electric,  West- 
inghouse  and  Walker  single  reduction  series-parallel  equip- 
ments. But  the  man  who  believes  that  compressed  air  has 
no  field  in  street  railway  work  is  badly  mistaken.  Whether 
it  will  prove  a  success  as  a  motive  power  on  railroads  we 
shall  leave,  for  the  present,  to  the  capitalists  now  backing 
the  latest  experiments  in  that  line;  if  they  succeed  we 
ought  not  to  sulk  in  our  tents,  but  accept  the  result. 

At  present  the  applied  field  of  compressed  air  on  railways 
is  in  braking,  cleaning  cars  and  motors,  operating  hoists  for 
lifting  car  bodies,  motors,  wheels,  and  other  heavy  parts, 
and  for  operating  punches,  pneumatic  drills  and  other  tools. 
Its  field  of  usefulness  is  even  greater  in  the  power  house, 
and  the  writer  may  at  some  future  time  discuss  its  use  in 
lifting  water  from  deep  wells,  circulating  and  cooling  con- 
densing water  for  re-use,  etc.  An  air  plant  for  the  uses 
here  enumerated  is  a  simple  and  inexpensive  affair,  consist- 
ing of  any  antiquated  street  car  motor  belted  to  a  com- 
pressor of  suitable  capacity,  from  which  leads  of  ordinary 
i-in.  or  2-in.  iron  pipe  are  carried  to  the  point  of  use  de- 
sired. There  is  practically  no  serious  loss  in  transmitting 
air.  and  the  pipes  can  be  laid  overhead,  on  the  surface,  or  in 
the  ground,  as  is  most  convenient.  A  small  automatic  com- 
presser.  say  6  in.  x  6  in.,  costing  about  S300.  will  usually 
be  sufficient  for  the  shops  and  car  sheds  of  the  average 
street  railway.  If  your  water  supply  is  taken  from  city  mains 
through  a  meter,  the  cost  of  the  air  plant  will  be  saved 
many  times  over,  in  decreased  water  tolls  alone. 

If  you  are  fortunate  enough  to  have  your  jxjwer  plant, 
car  sheds,  and  shops,  all  located  at  the  same  point,  one 
compressor  of  the  duplex  or  cross  compound  type  will  fur- 
nish air  for  all  of  them.  Locate  the  compressor  in  the  power 
plant  and  belt  it  directly  to  the  counter  shaft :  you  can  pick 
it  up  or  let  it  go  with  a  clutch  equally  as  well  as  a  dynamo. 
If  your  electric  machinery  is  direct  connected,  then  use  a 
motor  belted  to  the  compressor.  Small  compressors  are, 
when  self  contained,  usually  provided  with  small  slide  valve 
engines,  which  are  so  wasteful  that  it  is  more  economical  to 
use  current  generated  by  highly  efficient  units  than  to  take 
steam  directly  from  the  boilers  for  the  self  contained  com- 
pressor. Air  compressors  oflfer  the  greatest  resistance  at  the 
end  of  the  stroke  and  for  this  reason  they  are  inclined  to 
have  a  jerky  motion  when  direct  connected  to  a  motor  or 
engine.  Flexibility  is  gained  by  belting,  and  ease  of  action 
bv  "duplexing"  or  cross  compounding,  which  enables  the 
maker  to  so  arrange  the  two  crank  pins  with  reference  to 
each  other  that  the  load  is  coming  on  one  as  it  goes  off  the 
other.     The  writer  uses  a  cross  compound  compressor,  12 
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X  12  in.  and  6^  x  I2  in.,  turning  at  i  lO  r.  p  ni..  wliicli  has 
a  capacity  of  174  cu.  ft.  of  free  air  per  minute  and  delivers 
at  135  lb.  This  machine  is  belted  to  a  counter  shaft,  which 
also  turns  high  frequency  alternating  lighting  machines,  yet 
the  action  of  the  compressor  is  so  smooth  that  no  percepti- 
ble fluctuations  of  voltage  occur.  This  compressor  along 
with  other  duties  lifts  400.000  gallons  of  water  each  day  out 
of  a  4,'2-in.  well.  The  indicated  horse-power  at  full  load  is 
30.  We  have  also  a  self  contained  tandem  compound  com- 
pressor (one  of  the  best  of  its  type)  of  the  same  dimensions  as 
the  first  mentioned,  which  does  the  same  work  and  can  be 
made  to  compress  up  to  200  lb.  pressure. 

The  method  of  using  compressed  air  to  clean  cars,  motors. 
and  other  equipment  is  through  a  hose  and  nozzle  just  as 
water  is  used,  a  separate  hose  being  used  for  cleaning  motors 
or  other  parts  liable  to  be  oil  soaked.  The  pressure  used 
varies  with  the  work  to  be  done,  from  5  lb.  for  floor  sweep- 
ing or  dusting  a  dry  car,  to  100  lb.  or  more  for  removing 
mud  or  grease.  .After  the  dust  or  mud  has  been  blown  off 
the  paint,  the  outside  of  a  car  can  be  gone  over  carefully 
with  a  sponge  and  chamois  skin  dipped  in  water  and  stains 
removed  from  the  varnish,  which  cannot  be  blown  off.  The 
air  i)ressure  may  be  constant  from  the  compressor  and  va- 
ried as  desired  by  the  use  of  a  valve  nozzle.  .\s  little  oil  as 
possible  should  be  used  to  lubricate  the  air  cylinders  of  the 
compressor  so  that  the  air  will  be  free  from  contamination. 
If  the  cars  are  upholstered  it  is  best  to  heat  the  air  quite 
hot  when  cleaning  the  cushions,  as  the  heat  destroys  disease 
germs  and  insects,  while  blowing  the  dust  out  equally  as 
well  as  if  cold. 

.\ccumulatioii>  of  dust  and  dirt  among  the  cables  and 
lead  wires  beneath  tiie  seats  of  closed  cars,  and  un<ler  the 
floors  of  oi)en  cars,  lay  the  foundation  for  deterioration  ot 
insulation  and  consecjuent  short  circuits.  Blow  the  dust 
and  dirt  out  of  the  cables,  off  of  the  sills,  from  around  the 
posts,  between  the  lining  and  side  walls,  in  fact,  reach  every 
crevice  and  crack  from  motors  to  roof,  and  after  you  think 
you  are  through  it  often  pays  to  go  over  the  car  again. 

The  car  cleaner  if  not  a  painter  by  trade  should  at  least 
have  worked  in  a  paint  shop  until  thoroughly  familiar  with 
the  properties  of  the  various  materials  used  in  painting  a 
car  and  the  proper  method  oi  cleaning  paint  and  varnish 
without  injuring  it.  .V  man  wiio  knows  that  if  the  varnish  is 
abraded  the  color  will  "peel,"  or  who  notices  that  the  varnish 
has  "crawled."  or  the  paint  "turtle-shelletl."  or  that  the  putty 
is  "working,"  or  that  some  places  need  retouching,  is 
cheaper  at  any  price  than  an  ignorant  man.  While  one  is 
able  to  see  at  a  glance  the  points  that  need  attention,  and 
thus  report  to  you,  so  that  the  stitch  in  time  may  be  taken. 
the  other  simply  knows  how  to  squirt  water  or  air  through 
a  hose,  and  has  no  conception  of  whether  what  he  is  doing 
is  a  detriment  or  a  benefit,  and  oftener  than  otherwise,  tloes 
not  care. 

One  of  the  nl(l^t  important  points  in  the  maintenance  of 
nJling  stock  is  to  see  tiiat  the  cars  are  kept  thoroughly  var- 
nished, for  as  long  as  the  varnish  retains  elasticity  and  thor- 
oughly covers  the  car  neither  the  paint  nor  woodwork  can 
deteriorate.  As  long  as  varnish  retains  elasticity  it  will  catch 
dust  and  dirt  and  is  susceptible  to  stains.  Considerable  skill 
is  required  to  clean  a  newly  varnished  car  without  injuring 
the  polished  surface,  and  when  once  the  gloss  has  been 
removed  the  varnish  soon  gets  "dead,"  then  it  "scales,"  and 
as  there  is  nothing  left  to  hold  the  paint  on,  it  in  turn 
"flakes"  or  "peels."    Put  a  man  to  cleaning  cars  who  knows 


these  things  and  the  work  of  your  paint  slu)p  will  decrease 
,  abmit  half,  and  tiie  cars  will  always  look  well,  for  the  in- 
telligent interest  of  a  thinking  mechanic  is  behind  the  work. 

Clean  cars  make  business,  and  it  is  largely  due  to  the  fact 
that  the  cars  are  neater  and  better  kept  since  the  substitu- 
tion of  electricity  for  nudes  that  the  ])atronage  has  so  greatly 
increased.  The  e.xijectoration  ordinances  passed  by  the  city 
councils  of  several  progressive  ci immunities  have  helped 
greatly  in  keeping  cars  clean. 

Cars  should  be  swept  out  and  dusted  every  night,  but 
should  be  cleaned  only  in  daxliglu.  .\u  extra  car  siiouUl 
be  provided  for  each  cleaner,  and  the  cars  run  in  and  thor- 
oughly cleaned  in  rotation  as  often  as  necessary,  depending 
on  the  weather,  nature  of  the  soil  and  habits  of  your  patrons 
and  employes.  .Never  under  any  circumstances  allow  a  car 
to  go  out  on  the  road  filthy  ;  it  will  pay  far  better  to  run  one 
car  short  on  the  line  until  it  can  be  cleaned.  It  is  the  little 
things  which  make  and  save  dollars  in  the  street  railway 
business,  but  not  littleness. 

The  writer  worked  at  one  lime  for  a  street  railway  com- 
pan\  doing  a  business  of  $400  per  day.  one-third  of  which 
was  net.  and  yet  owing  to  a  difference  of  opinion  between 
the  president  and  the  laniUord  as  to  who  should  pay  for 
$12  worth  of  plumbing  there  was  absolutely  no  water  avail- 
able in  the  office  of  the  company  for  drinking  or  bathing. 
That  the  president's  office  was  in  another  part  of  the  city  it 
is  needless  to  say.  Put  the  means  of  keeping  clean  in  the 
wav  of  vour  emploves  and  vou  will  never  have  to  complain 
of  lack  of  neatness.  In  one  corner  of  the  engine  room  of 
our  plant  a  board  partition  was  built  enclosing  a  space  8x10 
ft. :  in  this  was  placed  a  6-ft.  copper  lined  bath  tub  costing 
S6.50.  and  a  porcelain  basin  costing  $4 :  the  men  about  the 
plant  ran  a  }  S-in.  ])ipe  from  the  exhaust  steam  heater,  and 
another  from  the  cold  water  pipe  to  the  bath  room.  We 
hung  an  8-in.  shower  head  above  the  tub  and  at  a  total  cost 
of  Si 4.50  had  a  bath  room  which  so  far  as  convenience  and 
eft'ectiveness  is  concerned  is  just  as  good  as  can  be  desired. 
.\  sign  was  put  on  the  door,  "No  one  but  employes  al- 
lowed to  bathe  in  this  room."  The  result  was :  An  engine 
room  kept  clean,  the  machinery  kept  bright,  the  fire  room 
swe])t,  and  a  set  of  men  who  leave  the  plant  for  their  homes 
looking  and  feeling  like  gentlemen.  Further,  and  largely 
because  of  such  little  tilings,  the  corporation  enjoys  the  con- 
fidence and  respect  of  its  employes.  Say  a  word  against  the 
company  or  its  methods  to  one  of  them  and  you  either  re- 
tract or  fight  on  the  spot. 

The  owner  of  the  aggregation  of  interests  under  the  cor- 
porate head  of  the  Yoakum  Improvement  Co.  is  an  English 
gentleman  living  in  Liverpool ;  when  the  Spanish-American 
war  began  he  purcliased  an  .American  flag  (cost  probably  $3") 
and  sent  it  o'.er  with  his  compliments,  requesting  that  it 
be  raised  above  the  standpipe  of  the  water  works,  the  high- 
est point  in  the  city.  This  was  a  little  thing,  but  if  you 
could  have  seen  the  crowd  at  tliat  flag  raising  and  hear  the 
cheers  for  the  Englishman  you  would  have  realized  strik- 
ingly what  a  little  tact  will  do  to  make  a  corporation  popu- 
lar with  its  employes  and  also  with  tiie  masses,  uiion  wliom 
its  existence  depends. 

Put  a  bath  room  and  a  reading  room  at  each  car  shed  and 
fit  them  up  cheaply  but  efliciently.  Do  not  fill  the  reading 
room  with  agricultural  reports  and  Sunday  school  books, 
but  buy  paper  backed  novels,  take  the  daily  papers,  sub- 
scribe for  all  the  best  electrical  and  mechanical  publications, 
buv  sets  of  chess,  dominoes  and  checkers,  and  have  the  thing 
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absulutely  free;  tlien  provide  for  kce])inf^  it  clean  ami  or- 
(lerly  by  appointiii),'  a  comjjetcnt  janitor,  and  fnrnisliiiif^  him 
a  l)arl)er's  cliair  and  a  shoe  polishinj;  outfit,  k-ltin^j  liim  take 
all  hr  receives  from  ihc  nun  for  work  in  his  hnc  as  llis  sal- 
ary, i-iinii  llis  cli.ir^is  lo  one-half  or  two-thirds  the  usual 
rates  and  priiliiliil  him  from  annoying  llic  men  by  soliciting 
l)alrona),fe.  The  result  will  be,  an  e.\|)loyes"  club,  a  set  of 
contented  men  ;  when  \<)u  need  an  "extra"  you  can  put 
your  li.nid  mi  ihc-  crew-  instantly  ;  j,'anililin^'  houses  and  sa- 
loons lose  patronaj.;e;  habits  of  neatless  inculcated  whicli 
|)revent  the  employe  from  detiliuf,'  the  cars  or  allovvinj,'  oth- 
ers to  do  it ;  less  car  cleaning  is  needed  ;  less  repairs  to  roll- 
ing stock  ;  more  patronage  because  everything  is  in  good 
order,  and  goes  with  a  snap  only  found  where  the  employe 
has  the  mterest  of  the  company  at  heart,  because  he  knows 
the  company  is  interested  in  him.  In  the  next  paper,  will 
be  discussed  the  h;indling  of  i-ar  bodies  and  motors  with 
the  pneumatic  lifts,  cleaning  motors  with  compressefl  air, 
and  the  use  of  pneumatic  tools  in  the  shops. 

^  » » 

CHICAGO  UNION  TRACTION   CO. 


The  organization  of  the  Chicago  Union  Traction  Co.  was  per- 
fected at  meetings  of  the  stockholders  held  June  29th  and  30th.  Mr. 
W.  S.  McCrea  was  chosen  temporary  president  of  the  Union  Trac- 
tion and  as  such  received  from  Mr.  Yerkes  the  two  leases  of  the 
North  and  West  Chicago  properties  giving  as  the  nominal  consid- 
eration therefor  two  silver  dollars.  The  necessary  formalities,  ex- 
amination of  papers,  transfer  of  stock,  etc.,  occupied  the  greater 
part  of  two  days  and  the  delivery  of  the  two  leases  was  made  at 
11:45  P-  "1-  June  ,30th.  The  terms  of  these  leases  and  data  con- 
cerniiin   ihi-   proiicrly  were  given   in  the   "Review"   for  June,  page 

374. 

The  stockholders  of  the  new  company  elected  the  following  di- 
rectors: W.  L.  Elkins  and  P.  A.  B.  Widener.  Philadelphia;  R.  A. 
C.  Smith  and  H,  B.  Hollins,  New  York  City:  Jesse  Spalding, 
Charles  L.  Hutchinson,  William  Dickinson.  Walter  H.  Wilson  and 
C.  K.  G.  Billings,  Chicago. 

The  directors  chose  officers  as  follows:  President.  Jesse  Spald- 
ing, Chicago;  first  vice-president,  R.  A.  C.  Smith,  New  York;  sec- 
ond vice-president,  Walter  H.  Wilson.  Chicago;  general  manager, 
John  M.  Roach.  Chicago;  treasurer,  J.  H.  Eckles,  Chicago;  assist- 
ant treasurer,  L.  S.  Owsley.  Chicago;  secretary,  J.  C.  Moore.  Chi- 
cago; auditor.  F.  E.  Smith.  Chicago.  John  P.  Wilson  was  ap- 
pointed general  counsel. 

Mr.  Spalding,  the  president,  was  horn  in  Bradford  County.  Penn- 
sylvania, .'Kpr.  15,  1837.  and  graduated  at  the  Athens  .Vcademy. 

His  early  life  was  spent  upon  his  father's  farm,  and  later  he  was 
engaged  in  ratting  logs  down  the  Susquehanna  River  and  Pine 
Creek.  He  was  soon  huying  lumher  for  his  employers,  and  when 
23  years  of  age  he  was  huying  and  shipping  for  himself.  In  i8tio  he 
came  West  and  realized  the  possibilities  of  Chicago  as  a  lumber 
mart,  and  he  determined  to  come  here  at  no  distant  date.  He  ac- 
cordingly established  mills  at  Menekaunee,  Wis.,  and  at  the  mouth 
of  the  Cedar  River,  and  established  a  sales  yard  in  Chicago  at  Lum- 
ber and  1 2th  Sts.  Mr.  Spalding  was  largely  interested  in  the  open- 
ing of  the  new  lumber  district  at  22d  St.,  which  then  had  no  street 
car  connections.  Partially  through  his  energies  the  Lake  Michi- 
gan Ship  Canal  &  Harbor  Co.  was  organized,  which  opened  a 
canal  across  the  peninsula  from  Sturgeon  Bay  to  Lake  Michigan, 
shortened  the  lumber  route  to  Chicago  by  150  miles  and  placed 
the  shipping  of  lumber  upon  a  safer  basis.  In  1892  the  Government 
purchased  the  canal  and  made  it  free  to  the  public.  It  was  Mr 
Spalding  who  built  Cump  Douglas  at  the  breaking  out  of  the  war. 
He  has  been  always  prominent  in  the  counsels  of  the  Republican 
party,  and  in  1883  President  Arthur  appointed  him  collector  of  the 
port  at  Chicago  and  in  1889  President  Harrison  made  him  one  of 
the  commissioners  of  the  Union  Pacific  R.  R.  Under  Mayor  Col- 
vin  Mr.  Spalding  was  for  three  years  a  member  of  the  city  council, 
and  was  instrumental  as  chairman  of  the  finance  committee  in  com- 
pletely restoring  the  financial  credit  of  the  city.  There  are  few 
men  who  have  exercised  a  wider  influence  over  the  mercantile,  po- 


litical and  social  intcnsls  of  Chicago  than  Mr.  Spalding;  he  is  now 
a  director  in  the  Conimcrciil  Xatinnal.  Garden  City  and  Hibernian 
banks  and  is  president  of  the  Spalding  Lumber  Co. 

John  M.  Roach  is  too  well  known  among  street  railway  nun  to 
re<|uire  introduction  to  them,  having  been  the  general  manager  o( 
the  Ytrkes  System  in  Chicago;  J.  C.  Moore  has  been  secretary  and 
treasurer  o(  the  North  Chicago  Street  R.  R.;  L.  S.  Owsley  has 
been  secrelaty  and  treasurer  of  the  West;  J.  H.  Ecklcs  is  president 
of  the  Commercial  National  bank  and  was  complrcjilcr  of  the  cur- 
rency under  Mr.  Cleveland.  I-'.  E.  Smith  resigned  as  auditor  of  the 
Massachusetts  Electrical  Cos.  to  accept  his  present  position;  prior 
to  the  Massachusetts  combination  he  was  auditor  of  the  Lynn  & 
Boston  and  the  Beverley  &  Danvers  roads,  of  Lynn,  .Mass. 


ELECTRIC  CARS  ON   CHICAGO  CITY  CABLE 
LINES. 


.■\  little  over  a  year  ago  the  Chicago  City  Ry.  was  obliged  to  erect 
overhead  electric  wires  on  the  down-town  cable  lines  in  order  to 
accommodate  its  patrons  while  the  Clark  St.  line  was  closed  by 
reason  of  the  railroad  track  elevation  work  at  l6th  and  Clark  Sts. 
These  wires  were  removed  as  soon  as  the  necessity  lor  bringing 
electric  cars  over  these  tracks  was  over;  now  electricity  is  to  be 
again  used  on  the  State  St.  line,  this  time  because  of  repairs  at  the 
21  St  St.  cable  station. 

It  will  be  neces>ary  to  rebuild  tlie  ioundaticjn  of  the  cable  driving 
machinery  at  this  station.  Recently  one  ot  the  iron  bedplates 
cracked;  in  addition  to  this  the  brickwork  of  the  foundation  has 
been  injured  by  the  oil  and  tar  from  the  cable  that  fell  upon  it, 
and  collected  in  the  pits  under  the  driving  drums.  This  driving 
plant  was  erected  in  1881.  when  the  cable  engines  developed  only 
500  h.  p.:  they  are  now  giving  3.000  h.  p. 

There  art  in  this  station  three  pairs  of  steam  engines;  the  founda- 
tions of  the  pair  first  installed  are  in  need  of  repairs,  but  it  has  not 
yet  been  decided  whether  to  rebuild  them,  or  take  out  these  engines 
and  put  in  a  motor. 

The  State  St.  line  between  Van  Buren  and  63d  Sts.  will  be  oper- 
ated by  electricity,  that  portion  north  of  39th  St.  from  the  21st  St. 
station,  and  south  of  39th  St.  from  the  52d  St.  station  of  the  com- 
pany. 

The  company  has  for  some  years  used  a  600-h.  p.  motor  for  driv- 
ing cable  machinery  in  the  52d  St.  station;  and  this  motor  is  now 
being  placed  in  the  21st  St.  station,  where  it  will  run  as  a  generator, 
being  driven  from  a  flywheel  on  the  station  jack  shaft. 

ll  has  not  yet  been  decided  what  provision  will  be  made  for 
handling  the  traffic  on  State  St.  north  of  Van  Buren.  The  original 
intention  was  to  run  cars  cast  on  \'an  Buren  to  Wabash,  and  thence 
north  on  Wabash  and  around  the  cable  loop;  the  Union  Elevated 
Railroad  Co.  objected  to  having  wires  attached  to  its  structure,  and 
until  a  settlement  is  reached  horse  cars  will  probably  be  used  on 
the  State  St.  line  Ijelow  Van  Buren  St. 

In  the  course  of  erecting  the  overhead  work,  which  was  done  be- 
tween June  22d  and  July  nth.  137  poles  were  set  in  one  day.  which 
is  believed  to  be  a  record  in  pole  setting. 


ENJOINED  FROM  SELLING  BONDS. 


Justice  Lambert,  of  the  New  York  Supreme  Court,  has  enjoined 
the  Linia-Honeoye  Falls  RailwayCo.  and  its  receiver.  Chas.  B.  Hill, 
from  selling  $40,000  worth  of  bonds  issued  for  the  sole  purpose  of 
rebuilding  the  road  and  erecting  an  electric  lighting  plant.  D.  A. 
Cragc  and  Wm.  F.  Tench,  a  firm  of  Buffalo  contractors,  rebuilt  the 
long  abandoned  steam  road  between  these  two  cities,  remodeling 
!t  into  an  electric  line.  The  trolley  road  lost  money  and  was  again 
partially  abandoned  while  still  owing  the  contractors  Sio.042.56. 
The  bonds  were  held  in  trust  by  A.  F.  Williams  to  be  delivered 
to  the  conimctcrs  when  the  road  was  completed  and  it  is  alleged 
that  Williams  transferred  the  bends  to  other  parties  tor  $10,000, 
which  was  much  less  than  their  value,  and  that  no  part  ot  this 
money  was  paid  to  the  contracting  firm.  The  contractors  ask  that 
the  transfer  be  declared  illegal,  and  that  judgment  be  given  them 
against  the  railroad. 


The   tr.imway   on   the    BlacWpcol    ( Eng. )    promenade   has   been 
changed  from  the  conduit  to  the  overhead  trollev  svstem. 
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STREET  RAILWAY  REVIEW. 

Decision  in  the  Detroit  Case. 


[Vol.  IX,  No.  7. 


Text  of  the  Decision  of  the  Supreme  Court  of   Michigan    Holding    the    Law  Providing  for  Municipal  Owner- 
ship of  Detroit  Street  Railways  to  be  Unconstitutional     Interesting  Resume  of  the 
Question  of  State  Ownership  in   Michigan. 


Mr.  Justice  Moore  wrote  tlie  opinion  of  tlie  court  as  iollows: 

Horace  M.  Oren.  attorney  general,  vs.  Hazen  S.  Pingree.  Elliott 
G.  Stevenson,  Carl  E.  Schmidt. 

This  is  a  proceeding  brought  to  test  the  validity  ot  an  act  entitled 
".■\n  act  to  authorize  the  City  of  Detroit  to  construct,  acquire,  main- 
tain and  operate  street  railways,  and  to  construct  extensions  there- 
of." The  provisions  of  the  act  material  to  this  discussion  are  as 
follows: 

"The  people  of  the  State  of  Michigan  enact: 

Section  i.  That  the  common  council  of  the  city  of  Detroit, 
be.  and  is  hereby  authorized  and  empowered  to  appoint  by  resolu- 
tion at  any  time  within  the  next  twenty  years,  three  persons,  elect- 
ors and  free  holders  of  said  city,  who  shall  constitute  a  board  of 
commissioners,  to  be  known  as  the  Detroit  Street  Railway  Com- 
mission. One  of  said  commissioners  shall  be  appointed  for  the 
term  of  two  years,  one  for  a  term  of  four  years,  and  one  for  a  term 
of  si.x  years.  Their  successors  shall  be  persons  of  like  qualifications, 
and  shall  be  appointed  by  the  common  council  on  the  nomination 
of  the  mayor  of  said  city  at  the  e.xpiration  of  said  term  for  the  term 
of  six  years.  Vancancies  shall  be  filled  by  appointment  by  the  may- 
or, and  persons  so  appointed  shall  hold  office  for  the  unexpired 
term.  All  members  of  said  commission  shall  hold  their  offices,  re- 
spectively, until  their  successors  are  appointed  and  qualified.  Any 
person  otherwise  eligible  may  be  appointed  as  aforesaid,  notwith- 
standing he  may  hold  other  oftice.  excepting  that  of  alderman. 

Sec.  5.  The  said  commission  may  in  their  discretion  and  upon 
such  terms  and  conditions  a>  they  may  deem  advisable  for  the  in- 
terests of  said  city  aquire.  by  deed,  lease  or  other  satisfactory  con- 
veyance from  the  company  01  companies  owning  the  same  to  said 
city,  any  street  railway  or  railwajs  existing  at  the  time  of  the 
passage  of  this  act  and  lying  wholly  within  or  partly  within  and 
partly  without  said  city,  operated  by  the  same  coinpany  or  com- 
panies, together  with  the  property,  assets,  rights,  privileges,  etc., 
owned  and  used  in  connection  with  or  pretaining  to  said  railways, 
including  rights  to  routes  belonging  to  such  company  or  companies 
upon  which  a  railway  shall  not  be  in  operation,  and  may  operate 
and  maintain  said  street  railways  so  acquired,  for  the  carriage  of 
passengers  and  freight  for  hire. 

Sec.  6.  Said  commission  may  provide  for  the  payment  of 
rentals  or  other  obligations  and  may  provide  for  a  sinking  fund 
for  the  discharge  of  any  liens  upon  any  of  the  property  acquired 
by  them,  and  may  pledge  the  earnings  and  receipts  of  said  railways 
for  these  purposes,  and  may  use  the  earning  in  operating  and  main- 
taining the  same,  and  may  use  any  surplus  of  earnings  in  acquiring 
any  bond  secured  by  lien  upon  the  property  so  acquired,  or  may 
use  such  surplus  in  making  needed  extensions  or  betterments  to 
said  railways.  Said  commission  shall  have  no  power  to  incur  any 
obligation  on  behalf  of  said  city  except  such  as  shall  be  chargeable 
only  upon  the  railways  and  property  so  acquired  and  the  earnings 
and  increments  and  extensions  thereof. 

Sec.  7.  The  said  commission  shall  manage,  maintain  and  oper- 
ate any  street  railway  so  acquired  or  extended,  and  may  purchase 
from,  the  revenue  therof  all  lands,  tracks,  cars,  motors,  dynamos, 
machinery,  equipments,  tools  and  furniture  necessary  and  useful 
therefor  to  be  used  in  connection  therewith,  and  may  establish  ratet 
of  fare  for  the  carriage  of  passengers  and  freight,  provided  the  rates 
of  fare  shall  not  exceed  those  now  charged  by  the  Detroit  Citizens' 
Street  Railway  Co.  In  operating  any  railway  so  acquired,  the  com- 
mission may  e.xercise  such  other  general  powers  as  are  possessed 
or  exercised  by  boards  of  directors  of  corporations  organized  under 
the  laws  of  this  state  providing  for  incorporation  of  street  railway 
companies. 

Sec.  8.  After  acquiring  any  railway  or  railways  pursuant  to 
section  five  hereof,  said  commission  shall  have  the  power  to  enter 
into  agreements  with  any  street  railway  company  having  a  line  of 
street  railway,  for  or  in  relation  to  the  exchange  of  tickets  and 
transfers,  and  for  the  carriage  of  passenger,  use  of  tracks  or  opera- 
tion of  cars,  provided  that  such  agreements  shall  not  be  inconsistent 


with  or  in  violation  of  the  terms  oi  the  conveyance  or  contract  men- 
tioned in  section  five  hereof. 

Sec.  II.  All  causes  of  action  relating  to  or  arising  out  of  the 
owning,  operating  or  control  of  any  street  railway  constructed 
or  acquired  by  said  commission  shall  be  prosecuted  by  or  against 
said  commission  by  the  name  herein  designated  and  said  commis- 
sion shall  carry  into  effect,  pay  or  discharge  any  order,  degree  or 
judgment,  in  any  suit  or  proceedings  to  which  it  shall  be  a  party, 
in  like  manner  as  if  the  same  were  prosecuted  or  defended  by  said 
city:  Provided,  that  no  action  for  negligent  injury  arising  out  of 
operation  of  said  railway  shall  be  maintained  unless  it  be  com- 
menced within  one  year  from  the  time  when  the  injury  was  re- 
ceived, nor  unless  notice  shall  be  given  in  writing  within  thirty  days 
from  the  time  of  such  injury  to  the  said  commission,  its  secretary 
or  attorney,  of  the  time,  place  and  circumstances  of  such  injury 
and  of  the  nature  thereof. 

Sec.  12.  Nothing  in  this  act  shall  be  construed  as  granting  any 
franchise  to  any  of  the  existing  street  railway  companies,  or  as 
extending  the  life  of  any  existing  franchise,  or  as  iinplying  any 
franchise  rights  in  the  case  of  reversion  of  the  property  to  the 
grantors  or  their  successors;  and  said  commission  is  hereby  ex- 
pressly prohibited  from  granting  or  extending  the  life  of  any  fran- 
chises under  any  of  the  powers  conferred  upon  it  by  this  act." 

.•\fter  the  passage  of  the  act  the  common  council  at  an  adjourned 
special  meeting  appointed  the  defendants  as  members  of  the  com- 
mission, and  they  at  once  entered  into  negotiations  for  the  purchase 
of  the  various  street  railways  in  Detroit. 

The  case  is  one  of  vast  importance  not  only  because  of  the  mag- 
nitude of  the  niter?sts  involved,  but  also  because  the  law  provides 
an  entirely  new  departure  in  this  country,  in  relation  to  the  owner- 
ship and  management  of  one  of  the  most  important  interests  in 
the  business  world.  We  are  not  favored  with  precedents  which 
will  aid  us.  because  with  all  their  zeal  and  ability,  counsel  have 
not  yet  been  able  to  find  where  an  undertaking  just  like  this  has 
been  entered  upon.  We  have,  however,  had  the  benefit  not  only  of 
well  prepared  written  briefs,  but  of  such  oral  arguments  as  the 
learned  counsel  who  have  given  the  questions  involved  special 
thought  and  investigation,  cared  to  make.  We  have  endeavored  to 
give  the  case  such  attention  as  its  importance  deserves. 

It  is  claimed  on  the  part  of  the  attorney-general  the  act  is  un- 
constitutional and  void  for  the  following  among  other  reasons: 

I.  Because  said  act  undertakes  to  confer  upon  the  city  of  De- 
troit authority  to  engage  in  a  work  of  internal  improvement,  con- 
trary to  the  provisions  of  section  9  of  article  14,  of  said  constitution. 

2  Because  said  act  undertakes  to  confer  upon  a  municipal  cor- 
poration powers  which  are  neither  local,  legislative  nor  administra- 
tive, contrary  to  the  provisions  of  section  38,  of  article  4.  of  said 
constitution. 

.3.  Because  said  act  purports  to  give  to  said  "Detroit  Street  Rail- 
way Commission"  mentioned  in  said  act,  unlimited  and  unre- 
stricted power  to  contract  debts  for  and  loan  the  credit  of  said 
city  of  Detroit,  contrary  to  the  tenor  and  effect  of  section  13  of  ar- 
ticle 15  of  said  constitution,  w-liich  provides  that  the  legislature 
shall  provide  for  the  incorporation  and  organization  of  cities  and 
villages,  and  shall  restrict  their  powers  of  taxation,  borrowing 
money,  contracting  debts  and  loaning  their  credit. 

4.  Because  the  powers  to  contract  and  purchase  sought  to  be 
conferred  by  said  act  upon  said  "Detroit  Street  Railway  Commis- 
sion" cannot  be  either  conferred  upon  or  exercised  by  said  com- 
mission, under  said  constitution. 

5.  Because  said  act  attempts  to  clothe  said  "Detroit  Street  Rail- 
way Commission"  with  legislative  powers  as  to  street  railways  and 
the  operation  and  management  of  the  same. 

6.  Because  said  act  is  an  unlawful  interference  with  the  rights  of 
local  self  government  vested  by  said  constitution  in  the  citizens  of 
said  city,  in  that  it  undertakes  to  take  out  of  the  control  of  the 
Common  Council  :ind  Board  of  Estimates  of  said  city  the  several 
matters   of  purely  local  concern,  above   mentioned,   and  vest  the 
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same  in  the  said  '  Uotroit  Sui.il  kaihvay  Commission."  which  i^ 
a  body  of  members  of  which  hold  their  offices  for  long  appoint- 
ive terms,  are  a  law  unto  lliomsclves  and  arc  subordinate  and  re- 
sponsible ncitlier  to  said  citizens  nor  to  their  representatives  in  any 
manner  or  lorni." 

Is  the  act  contrary  to  section  9,  article  14,  of  the  constitution? 
The  section  reads  as  follows:  "The  stat''  shall  not  be  a  party  to  or 
interested  in  any  work  of  internal  improvement  nor  engaged  in 
carrying  on  any  such  work,  except  in  the  expenditure  of  grants,  to 
the  state,  of  land  or  other  property."  It  is  doubtless  true,  as  argued 
by  counsel,  that  the  state  legislature  is  given  a  general  grant  of 
legislative  power  and  that  its  power  to  legislate  is  subject  only  to 
such  limitations  a5  are  imposed  thereon,  by  the  express  or  implied 
limitations  contained  in  the  constitution  of  the  state  or  the  constitu- 
tion of  the  United  States. 

To  understand  the  force  and  effect  of  the  provisions  of  our  con- 
stitution in  relation  to  the  attitude  of  the  state  toward  internal  im- 
provements, it  may  be  well  to  consider  the  experience  of  other 
states,  and  of  our  own  ftatc  pri(^r  to  th.e  adoption  of  our  present 
constitution. 

The  war  of  1812  dcmonstralid  ihc  t;rcat  need  ol  a  better  system 
of  intercommunication  between  the  various  portions  of  the  coun- 
try; the  condition  of  the  highways,  both  land  and  water,  was  such 
that  troops  and  provisions  could  be  moved  but  slowly  and  at  great 
expense.    This  was  also  true  of  the  products  of  the  country. 

Succeeding  the  war  of  i8r2.  the  state  of  New  York  entered  upon 
the  construction  of  the  Erie  canal.  Its  construction  was  doubt- 
less of  great  benefit  to  the  agricultural  and  commercial  interests 
of  the  state,  and  especially  to  the  city  of  New  York.  Other  states 
were  prompted  to  follow  the  lead  of  New  York  and  projected  the 
digging  of  canals,  the  improvement  of  waterways  and  the  con- 
struction of  railroads.  Nearly  all  the  state  constitutions  adopted 
between  1830  and  1S50.  either  gave  the  legislature  permission  or 
made  it  mandatory  to  "encourage  internal  improvements  within  the 
state."  Many  enterprises  of  this  character  were  entered  upon. 
which  were  ill-advised:  fo  many  of  th;m  were  undertaken,  many 
of  the  states  incurred  obligations  they  were  unable  to  meet.  The 
rate  of  interest  in  these  new  countries  was  much  higher  than  cap- 
ital commanded  in  Europe.  Monty  from  there  after  1830  was  fur- 
nished almost  without  limit  to  be  invested  in  the  various  projects 
devised  by  the  several  states.  The  state  debts  increased  from  thir- 
teen millions  in  1830,  to  one  hundred  millions  in  1838.  After  the 
financial  crisis  of  1837  came,  foreign  capitalists  who  sought  to 
draw  out  this  money  were  unable  to  do  so.  An  effort  to  collect 
these  obligations  proved  abortive.  Upon  one  prettxt  or  another, 
many  of  the  states  repudiated  their  dtbts  made  for  internal  im- 
provements. The  states  mo>t  disastrously  affected  were  Mary- 
land. Pennsylvania.  Indiana.  Illinois.  Louisiana,  Mississippi  and 
our  own  state.    2  Cycloptdia  of  Political  Science.  571. 

For  the  period  between  1835  until  the  financial  panic  of  1837  oc- 
curred, the  state  of  Michigan  had  a  wonderful  growth.  The  opening 
of  the  Erie  canal,  and  the  facilities  for  travel  furnished  by  the  great 
lakes,  made  it  comparatively  easy  for  the  residents  of  New  York. 
New  Jersey  and  New  England  who  were  seeking  to  better  their 
condition  to  reach  our  borders.  The  climate  was  good  and  the 
soil  was  fertile.  The  example  of  New  Y'ork  in  constructing  works 
of  internal  improvement  was  thought  worthy  of  imitation.  The 
constitution  adopted,  upon  the  admission  of  the  state  into  the 
Union,  provided  "internal  improvements  shall  be  encouraged  by 
the  government  of  this  state:  and  it  shall  be  the  duty  of  the  legisla- 
ture as  soon  as  may  be  to  make  provisions  by  law  for  ascertaining 
the  proper  objects  of  improvements  in  relation  to  roads,  canals 
and  navigable  waters,  and  it  shall  also  be  their  duty  to  provide  by 
law  for  an  equal,  systematic  and  economical  application  of  the 
funds  which  may  be  appropriated  to  those  objects."  The  governor 
of  the  new  state  in  a  message  to  the  legislature  called  its  attention 
to  its  duty  to  act  under  the  constitutional  provision.  The  legisla- 
ture was  not  slow  to  respond,  A  canal  was  projected  from  Mt, 
Clemens  to  the  mouth  of  the  Kalamazoo  River,  and  one  around 
the  Falls  of  the  St,  Mary.  A  number  of  state  railroads  were  sur- 
veyed and  their  construction  entered  upon.  To  meet  the  expense 
the  governor  was  authorized  to  borrow  upon  state  bonds,  issued 
for  the  purpose,  five  million  two  hundred  thousand  dollars.  These 
bonds  were  all  negotiated,  though  owing  to  the  failure  of  one  of  the 
companies  and  one  of  the  banks,  which  undertook  to  negotiate 
them,  the  amount  for  which  they  were  negotiated  never  found  its 
way  into  the  state  treasury.     It  became  evident  the  amount  of  the 


loan  would  not  begin  to  complete  the  internal  improvements  al- 
ready begun.  Then  came  the  financial  panic;  bankruptcy  and  finan- 
cial ruin  were  upon  every  hand.  The  slate,  at  a  great  sacrifice  of  its 
property,  made  an  arrangement  with  its  creditors,  which  left  its 
credit  good,  but  left  it  badly  in  debt, 

Cooley's  History  of  Mich,  279, 

Canipbell's  History  of  Mich.  495. 

As  the  result  of  this  experience,  the  stale  had  the  canal  at  the  St. 
Mary's  River  which  was  afterwards  taken  over  by  the  federal  gov- 
ernment, and  is  now  one  of  the  most  important  iniprovcmcnls  upon 
the  great  lakes:  a  short  section  of  a  canal  which  has  never  been 
of  any  use  except  to  furnish  water  power  to  private  parties,  and 
some  uncompleted  railroads  which  the  people  were  glad  enough  to 
have  sold  to  private  corporations.  Justice  Cooley  states  the  situa- 
tion in  detail:    Cooley's  History  of  Mich.  289. 

"The  works  of  internal  improvement  still  remained  on  the  hands 
of  the  state,  and  in  the  day  of  its  poverty  and  trial  they  were  con- 
tinually calling  upon  a  depicted  treasury  for  money  to  keep  them  in 
progress.  But  now  that  the  great  bubble  of  speculation  and  infla- 
tion was  burst,  it  became  plain  to  the  comprehension  of  the  dullest 
that  some  of  the  state's  projects  were  wild  and  chimerical,  and  they 
were  abandoned  altogether.  Such  was  the  case  with  the  projected 
canal  from  Mt.  Clemens  to  the  mouth  of  the  Kalamazoo  River, 
which  it  is  now  seen  would  be  worthless,  if  constructed.  The  only 
works,  of  much  promise,  were  the  central  and  southern  of  the 
three  railroads,  which  were  now  very  well  under  way.  But  doubts 
were  arising  in  the  minds  of  the  people,  whether  the  state  had  been 
wise  in  undertaking  the  construction  and  management  even  of 
these;  whether  it  was  possible  for  the  state  to  do  either  the  one  or 
the  other  with  the  same  prudence  and  economy  as  could  private 
owners. 

"These  doubts  soon  matured  into  a  settled  conviction  that  the 
management  of  railroads  was  in  its  nature  essentially  a  private  busi- 
ness, and  ought  to  be  in  the  hands  of  individuals.  By  common  con- 
sent it  came  to  be  considered  that  the  state  in  entering  upon  these 
works  had  made  a  serious  mistake;  and  the  legislature  in  an  act  for 
funding  the  loan  bonds,  invited  proposals  from  state  creditors  for 
the  purchase  of  the  state  railroads.  The  times  were  not  then  pro- 
pitious; but  in  1846  the  Central  and  Southern  Railroads,  so  far  as 
they  w-ere  then  constructed,  were  sold  by  the  state,  to  corporations 
which  had  been  chartered,  for  the  purpose  of  purchasing.  The  ag- 
gregate price  was  two  millions  and  a  half,  a  sum  very  much  below 
what  had  been  their  cost  to  the  state.  But  the  people  felt  the  roads 
were  well  off  their  hands,  and  as  has  been  said  by  one  familiar  with 
the  whole  history,  'Here  virtually  ceased  to  exist  all  our  works  of 
internal  improvement.  Nothing  but  the  debris  of  our  airy  castles 
remained ;  and  that  only  to  plague  our  recollections,'  The  two  great 
railroads  when  taken  up  by  corporations  w^ent  rapidly  forward  to 
coiTipletion:  and  they  soon  became  great  national  highways,  whose 
utility  to  the  state  was  quite  equal  to  the  highest  expectations  ever 
formed  concerning  them, 

"Having  all  their  bitter  experience  with  internal  improvements 
fresh  in  mind,  when  they  formed  a  new  constitution,  in  1850.  the 
people  resolved  to  put  it  out  of  the  power  of  the  legislature  again 
to  involve  them  in  extravagant  projects.  And  here  we  reach  an- 
other landmark,  significant  in  itself,  but  especially  notable  when 
contrasted  with  the  provision  respecting  internal  improvements 
which  has  already  been  quoted  from  the  constitution  of  1835.  In  1850 
the  people  deemed  it  necessary  to  prohibit  what  in  1835  they  com- 
mended: and  they  now  provided  that  the  state  shall  not  subscribe 
to  or  be  interested  in  the  stock  of  any  company,  association  or  cor- 
i;oration.  and  also  that  the  state  shall  not  be  a  party  to  or  interested 
in  any  work  of  internal  improvement,  nor  engaged  in  carrying  on 
any  such  work  except  in  the  expenditure  of  grants  to  the  state  of 
land  or  other  property.  These  were  very  positive  provisions:  and 
by  adopting  them  the  people  believed  they  had  rendered  it  impossi- 
ble that  projects  of  doubtful  wisdom  and  utility  should  be  engaged 
in  at  the  public  cost, 

"But  diseases  in  the  body  politic,  like  those  in  the  human  system, 
are  likely  to  take  on  new  forms  from  time  to  time  and  they  are  not 
to  be  exorcised  by  words,  or  kept  off  by  constitutional  inhibitions. 
The  mania  for  internal  improvements  at  the  cost  of  the  public  when 
it  returned  fifteen  years  later  under  the  administration  of  Gov. 
Crapp  took  on  the  form  of  aid  to  railroad  corporations  by  the  sev- 
eral municipal  bodies  of  the  state.  Such  aid  was  being  given  in 
other  states,  and  lailroads  as  a  consequence  were  being  constructed 
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with  a  rapidity  never  paralleled.  Michigan  was  lagging  behind  the 
rest  oi'  the  comilry:  why  should  not  this  be  so?  Every  town  which 
should  subscribe  to  the  stock  of  a  railroad  would  immediately  re- 
ceive a  full  return  in  the  enhanced  value  of  its  landed  property,  and 
would  have  the  stock  besides.  This  was  what  was  commonly  said 
and  commonly  believed;  and  the  legislatures,  well  reflecting  the 
common  desire,  passed  a  general  law  under  which  townships  and 
cities  were  to  be  permitted  to  vote  aid  to  railroads.  The  railroads, 
under  another  general  law.  might  be  laid  out  anywhere  by  the  pro- 
jectors at  pleasure,  so  that  monopoly  in  these  public  conveniences 
seemed  to  be  effectually  provided  against.  The  governor  vetoed 
the  railway  aid  act,  but  the  legislature  passed  it  over  his  veto.  The 
business  of  voting  aid  to  railroads  was  soon  active,  and  the  most 
visionary  scheme  was  found  as  likely  to  receive  aid  as  any  other, 
perhaps  more  so.  for  more  work  would  be  done  for  it.  Nothing  is 
so  easy  as  to  build  railroads  if  it  can  be  accomplished  by  dropping 
votes  into  a  bo.\.  Only  fossils  and  croakers  will  disturb  the  public 
mind  by  reminders  that  the  sums  voted  must  at  some  time  be  paid, 
and  that  the  roads  when  built  may  pay  nothing  towards  them.  The 
state  in  detail,  by  its  corporations,  was  fast  plunging  into  indebted- 
ness, which  had  already  reached  an  aggregate  of  several  millions, 
when  the  process  was  arrested  by  a  decision  of  the  state  Supreme 
Court  that  the  act  under  which  the  voting  had  taken  place  was  un- 
constitutional. 

"The  decision  was  a  bitter  disappointment  to  many,  and  the  pub- 
lic clamor  for  a  time  was  loud  and  earnest;  but  a  movement  to  ob- 
tain an  amendment  to  the  constitution  which  would  permit  such 
municipal  aid  to  railroads  was  unsuccessful,  and  the  excitement 
soon  died  out.  The  people  had  taken  the  "sober  second  thought," 
and  had  become  convinced  that  municipal  corporations  in  their 
power  to  contract  debts  or  to  expend  public  moneys  should  be  con- 
fined closely  to  proper, municipal  purposes.  And  this  conclusion 
may  be  taken  as  a  third  conspicuous  landmark  in  the  history  of  in- 
ternal improvements  in  Michigan." 

The  cases  referred  to  by  Justice  Cooley  were.  People  vs.  Salem.  20 
Mich.  487;  Bay  City  vs.  State  Treasurer  and  Thomas  vs.  Port 
Huron.  27  Mich.  320. 

We  think  it  may  fairly  bo  said  of  the  case  of  People  vs.  Salem, 
the  opinion  was  rendered  upon  the  ground  that  the  tax  proposed 
would  be  levied  for  a  private  rather  than  a  public  purpose.  This, 
however,  cannot  be  said  of  the  case  of  Bay  City  vs.  State  Treas- 
urer. In  the  last  named  case  it  is  held  the  construction  of  the  rail- 
road was  an  internal  improvement  within  the  meaning  of  the  con- 
stitution, and  that  what  the  state  could  not  do,  it  could  not  au- 
thorize the  townships  and  cities  to  do.  The  language  of  the  opinion 
is  not  susceptible  of  any  other  construction.  It  is  very  clear  from 
what  has  been  quoted  from  the  history  of  Michigan,  written  by 
Judge  Cooley  and  published  in  1885.  that  he  so  construed  the  de- 
cisions cited.    The  language  of  the  opinion  is  as  follows: 

"Our  state  had.  once  before,  a  bit  of  experience  of  the  evils  of  the 
government  connecting  itself  with  works  of  internal  improvement. 
In  a  lime  of  intlation  and  imagined  prosperity,  the  state  had  con- 
tracted a  large  debt  for  the  construction  ot  a  system  of  railroads, 
and  the  people  were  oppressed  with  heavy  taxation  in  consequence. 
Moreover,  for  a  portion  of  this  debt  they  had  not  received  what 
they  had  bargained  for.  and  they  did  not  recognize  their  legal  or 
moral  obligation  to  pay  it.  The  good  name  and  fame  of  the  state 
suffered  in  consequence.  The  result  of  it  all  was  that  a  settled  con- 
viction fastened  itself  upon  the  minds  of  our  people,  that  works  of 
internal  improvement  should  be  private  enterprises;  that  it  was  not 
within  the  proper  province  cf  government  to  connect  itself  with 
their  construction  or  management,  and  that  an  imperative  state 
policy  demanded  that  no  more  burdens  should  be  imposed  upon  the 
people,  by  state  authority,  for  any  such  purpose.  Under  this  con- 
viction they  incorporated  in  the  constitution  of  1850.  under  the  sig- 
nificant title  of  'Finance  and  Taxation,'  several  provisions  e.x- 
pressly  prohibiting  the  state  from  being  a  party  to  or  engaged  in 
carrying  on  any  work  of  internal  improvement,  or  engaged  in  car- 
/ying  on  any  such  work,  except  in  the  expenditure  of  grants  made 
to  it;  and  also  from  subscribing  to,  or  being  interested  in,  the  stock 
of  any  company,  association  or  corporation,  or  loaning  its  credit 
in  aid  of  any  person,  association  or  corporation.  .Article  14.  sections 
9,  8  and  7. 

".^11  these  provisions  were  incorporated  by  the  people  in  the  con- 
stitution as  precautions  as  against  injudicious  action  by  themselves, 
if   in    another   time   of   inflation   and   excitement   thev   should   be 


tempted  to  incur  the  like  burdensome  taxation  in  order  to  accoiii- 
plish  public  improvements,  in  case  they  were  not  content  to  wait  the 
result  oi  private  enterprise.  The  people  meant  to  erect  such  ef- 
fectual barriers  thai  if  the  temptation  should  return,  the  means  of 
inflicting  the  like  injury  upon  the  credit,  reputation  and  prosperity 
oi  the  state  should  not  be  within  the  reach  of  the  authorities.  They 
believed  these  dau.-es  of  the  constitution  accomplished  this  purpose 
perfectly;  and  none  of  its  provisions  had  more  influence  in  recom- 
mending that  instrument  to  the  hearty  good  will  of  the  people." 

The  doctrine  of  these  cases  was  again  affirmed  in  Thomas  vs. 
Port  Huron,  27  Mich.  320.  These  cases  all  hold  that  what  the  state 
cannot  do  itself,  cannot  be  done  through  the  aid  of  inferior  munici- 
palities. 

Counsel  urge  that  the  doctrine  announced  in  People  vs.  Salem; 
Bay  City  vs.  the  State  Treasurer  and  Thomas  vs.  Port  Huron,  was 
never  accepted  as  correct  by  the  profession  in  this  state,  and  is  con- 
trary to  the  decisions  oi  other  courts.  If  we  understand  the  logic 
oi  the  argument,  it  is,  that  those  cases  should  be  overruled.  We 
have  had  occasion  recently  to  consider  a  contention  of  like  char- 
acter and  supposed  we  had  so  clearly  expressed  ourselves,  that  the 
doctrine  of  those  cases  could  no  longer  be  questioned.  We  do  not 
deem  it  necessary  to  repeat  what  was  said  upon  that  subject  in 
Dodge  vs.  Circuit  Judge.  76  N.  W.  Rep.  315. 

Counsel  suggest  it  is  as  competent  to  authorize  the  city  to  own 
and  operate  a  street  railway  as  to  acquire  and  maintain  a  public 
I)ark.  water  works,  a  lighting  plant  or  a  fire  department,  or  to  con- 
struct drains  or  construct  sewers.  It  may  be  somewhat  difficult 
til  draw  the  line  as  to  what  a  municipality  may  properly  do  and 
what  it  may  not  do,  but  all  the  things  above  mentioned  are  au- 
thorized and  defended  because  it  is  a  proper  exercise  of  the  police 
power.  -\n  adequate  supply  of  water  is  needed  for  protection  against 
fire.  Fourth  edition  Dillon  Municipal  Corporations,  sections  144, 
146. 

There  can  be  no  matter  oi  liiglur  public  concern  to  any  city  than 
the  supply  of  pure  and  wholesome  water  for  all  useful  purposes  and 
as  population  becomes  more  and  more  compact  and  cities  grow, 
the  ability  of  the  individual  member  of  the  municipal  corporation  to 
supply  his  individual  wants  in  that  direction  constantly  diminishes 
and  in  all  larger  places  it  becomes  a  matter  of  absolute  public  neces- 
sity that  the  city  itself  should  directly  or  indirectly  provide  the  sup- 
ply. Nothing  so  affects  the  health  of  the  community  as  the  charac- 
ter of  its  water  supply.     Prentise  on  Police  Powers,  303. 

Drains  and  sewers  and  parks  are  all  needed  in  the  interest  of 
public  health;  2  Dillon  Munic.  Corp.  4th  ed..  Sec.  598;  Kinne  vs. 
Bare,  68  Mich.  625;  Prentise  on  Police  Power,  56,  131,  242.  Lighted 
streets  tend  to  the  prevention  of  crime.  Police  powers  have  their 
origin  in  the  law  of  necessity;  Prentise  Police  Power,  4.  The  exer- 
cise of  these  powers  ha?  little  in  common  with  what  is  sought  to 
be  done  here. 

It  is  urged  that  the  internal  improvements  contemplated  by  the 
constitution  must  be  of  sufficient  magnitude  as  to  concern  the  peo- 
ple of  the  state.  Citing  Sparrow  vs.  Commissioner,  56  Mich.  575, 
and  that  street  raihvays  are  mere  local  improvements,  or  a  strictly 
local  interest  not  known  at  the  time  the  constitution  was  framed, 
and  are  not  such  improvements  as  are  contemplated  by  the  phrase, 
internal  improvements,  citing  Street  Railway  Company  vs.  Detroit, 
Federal  R.,  646;  Railway  Co.  vs.  Mills.  85  Mich.  634. 

It  is  not  claimed  these  cases  are  directly  in  point,  but  that  some 
statements  contained  therein  lead  to  the  conclusions  just  stated. 
The  questions  involved  in  this  case  were  not  at  issue  in  the  cases 
cited,  and  the  opinions  do  not  tend,  in  our  judgment,  to  support 
the  contention  of  counsel.  We  shall  have  occasion  later  to  consider 
w-hether  the  improvements  are  of  sufficient  magnitude  to  be  deemed 
internal  improvements. 

It  is  said  if  the  theory  of  the  atorney-general  is  sound,  the  city 
of  Detroit  cannot  construct  a  macadamized  road,  or  pave  a  street, 
or  build  a  sewer.  It  is  a  complete  reply  to  this  suggestion  to  call  at- 
tention to  the  fact  that  by  sections  23  and  38  of  article  4  and  section 
1  of  article  11.  the  constitution  has  given  to  townships  the  control  of 
highways,  and  to  the  cities  and  villages  the  control  of  the  streets, 
for  all  purposes  germane  to  their  use. 

It  is  said  that  while  steam  railroads  are  in  a  sense  public 
highways,  in  another  and  legal  sense  they  are  not  public  high- 
ways, but  that  street  railways  are  in  every  proper  sense,  public 
improvements  within  the  meaning  of  our  constitution.  Our  atten- 
tion is  called  to  the  case  of  the  Sun  Printing  &  Publishing  associa- 
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tion  vs.  Mayor,  etc.,  N.  E.  R.,  503,  as  sustaining  this  contention. 
It  is  true  that  case  holds  that  it  is  within  tlic  legislative  power  to 
authorize  the  city  to  construct  a  street  railway  under  the  streets  of 
New-  York,  and  when  constructed  to  lease  it  lor  not  less  than  thir- 
ty-five, nor  more  llian  fifty  years,  at  a  rental  not  less  than  the  in- 
terest paid  by  the  city  for  the  construction,  and  one  per  cent  in 
addition.  The  writer  of  the  prevailing  opinion  stated  the  case  was 
not  free  from  difficulty,  and  the  court  considered  the  case,  "hoping 
to  reach  a  result  that  will  aflford  necessary  relief  to  the  city  and  at 
the  same  time  preserve  the  general  policy  of  our  system  of  govern- 
ment." it  appears  in  that  case  that  pursuant  to  the  provision  of  the 
act  the  commissioners  entered  upon  their  duties  and  located  a  road 
to  be  built  under  the  streets,  through  the  main  portions  of  the  city, 
and  then  tried  to  induce  private  capitalists  to  undertake  its  con- 
struction. No  private  capitalists  were  willing  to  undertake  the 
construction  of  the  road  and  it  was  undertaken  by  the  commission- 
ers for  the  city. 

In  the  course  of  the  discussion  reference  was  made  to  certain 
cases  decided  by  the  Ohio  court,  and  this  language  is  used:  "We 
do  not  understand  that  the  views  above  expressed  are  in  conflict 
with  the  Ohio  i.-a>os.  In  that  stale  the  constitution  does  not  limit 
municipal  expenditures  to  'a  city  purpose.'  We  do  not,  however, 
wish  to  be  understood  as  approving  of  those  cases  especially  in  so 
far  as  they  sustain  the  right  of  a  city  to  construct  a  railroad  mainly 
outside  of  its  own  territory  and  state."  In  conclusion  the  opinion 
is  aS  follows: 

"Our  government  was  established  by. the  people  for  their  own 
protection  and  welfare.  Their  policy  was  to  foster  and  protect  in- 
dividual industry  and  enterprise.  To  such  policy  we  owe  our  ad- 
vancement as  a  nation,  and  to  such  we  may  look  for  our  future 
prosperity.  The  conscitution  should  be  construed  with  reference 
to  this  general  policy,  and  ordinarily  railroads  should  be  constructed 
and  operated  by  private  capital.  The  situation,  however,  in  the  city 
of  New  York,  is  most  peculiar.  A  long,  narrow  island  lies  between 
two  rivers,  so  narrow  in  places  that  there  are  practically  but  two 
or  three  streets  through  which  the  masses  must  reach  its  business 
center.  The  population  of  the  city  during  the  last  half  century  has 
increased  from  three  hundred  thofsand  to  over  a  million  and  a  half 
of  people.  The  travel  upon  its  existing  railroads  during  the  last 
twenty  year;  has  increased  from  one  hundred  and  fifty  million  in 
1874  to  upwards  of  four  hundrec'  and  forty-eight  million  in  1894. 
It  was  conceded  upon  the  argument  that  the  crowded  and  congested 
condition  of  the  travel  upon  the  streets  in  the  city  renders  the  pro- 
posed structure  necessary.  1  hese  considerations  have  induced  us 
to  give  to  the  provisions  of  the  act  a  most  liberal  construction. 
The  commissioners  located  the  road,  and  tried  to  induce  private 
capital  to  construct  and  operate  it.  In  this  they  have  failed  and  the 
situation  is  such  that  the  city  must  itself  construct  the  road  or  go 
without  it.  Here  we  have  a  demand  for  a  great  public  highway, 
wliich  private  enterprise  and  capital  will  not  construct.  It  is  neces- 
sary for  the  welfare  of  the  people,  and  is  required  by  them.  It  is 
public  in  character  and  is  authorized  by  the  legislature.  Our  con- 
clusion is.  th;it  under  the  circumslancis  and  situation  here  presented, 
the  proposed  road  may  properly  be  held  to  be  'for  a  city  purpose.' 
and  that  the  acts  are  imt  in  contravention  of  the  provisions  of  the 
constitution." 

The  doctrine  stated  in  the  Ohio  case  cited  Walker  vs.  Cincinnati. 
21  Ohio  S.  14.  is  contrary  to  the  holdings  of  this  court,  as  has 
already  been  shown,  and  cannot  be  reconciled  with  the  later  cases  01 
Taylor  vs.  Commissioners.  23  Ohio  St.  22;  Wyscaver  vs.  Atkinson. 
37  Ohio  St.  80  and  Counterman  vs.  Dublin,  38  Ohio  St.  515.  It  is 
evident  the  conclusion  reached  in  the  prevailing  opinion  is  based 
upon  the  ground  that  because  of  the  crowded  condition  of  the  city 
and  its  peculiar  shape,  the  improvement  was  a  necessary  one  and 
that  as  private  capital  and  enterprise  would  not  enter  upon  its  con- 
struction, it  was  lawful  to  authorize  the  city  to  do  so.  None  of  the 
conditions  existing  in  New  Y'ork  justifying  the  city,  if  it  w?s  iusti- 
tied  in  entering  upon  the  construction  of  the  road,  exist  in  Detroit 
The  city  is  already  well  supplied  with  means  of  transit,  and  if  abuses 
exist  in  the  management,  the  authorities  have  ample  power  to  cor- 
rect them.  The  dissenting  opinion  in  this  case  is  more  in  harmony 
■with  the  law  in  this  state,  than  is  the  prevailing  opinion. 

We  are  not  entirely  without  light  in  relation  to  what  constitutes 
an  internal  improvement  within  the  meaning  of  the  constitution. 
We  have  already  seen  that  steam  railroads  come  within  the  cate- 
gory.    In  the  case  of  Ryerson  vs.  Uttey.  16  Mich.  270,  it  was  held 


that  an  attempt  to  improve  the  navigation  of  the  Muskegon  River 
by  removing  therefrom  sand  flats,  came  within  the  constitutional  in- 
hibition. In  Hubbard  vs.  Springwells,  23  id.  132,  it  is  said  that  a 
macadamized  road  is  a  work  of  internal  improvement.  "The  short- 
ness of  the  road  does  not  change  its  character.  The  restriction  is 
not  against  great  works,  but  against  all  works  of  that  kind,  and  the 
case  comes  within  the  language  and  intent  of  the  prohibition."  The 
court  belli  that  work  of  that  character  must  be  done  by  the  local 
authorities  because  under  the  constitution  they  had  been  entrusted 
as  w'e  have  already  stated,  with  the  care  of  the  highways.  In  An- 
derson vs.  Hill,  54  Mich.  477,  it  is  held  that  a  township  cannot  be 
authorized  to  vote  money  to  aid  in  deepening  or  straightening  the 
Dowagiac  River,  because  it  is  an  internal  improvement.  The  court 
said  "that  the  straightening  or  otherwise  deepening  the  channel  of 
Dowagiac  River  in  Van  Buren  County  expresses  a  work  of  internal 
improvement,  needs  no  argument."  •  *  •  •  If  the  legislature 
has  the  authority  to  pass  a  law  permitting  the  majority  of  the  legal 
voters  of  a  particular  township  to  impose  a  tax  to  aid  the  state 
in  the  work  of  an  internal  improvement,  it  has  the  authority  to  im- 
pose such  by  direct  enactment  without  the  intermediate  step  of  a 
vote  of  the  people  and  against  iheir  wish,  and  the  rule  is  well  settled 
if  it  has  not  the  power  to  impose  such  tax  directly,  it  cannot  author- 
ize the  imposition  of  the  tax  indirectly  through  a  vote  of  the  munic- 
ipality or  people.  " 

In  sparrow  vs.  Com.  of  Land  Otiice,  56  Mich..  567.  it  was  held 
that  straightening  and  opening  the  channel  of  Cedar  River  was  an 
internal  improvement,  though  the  decision  was  put  upon  another 
ground.  Justice  Campbell  used  this  language:  'There  can  be  no 
doubt  of  its  being  a  work  of  internal  improvement.  That  phase  is 
as  broad  as  language  can  make  it.  It  can  make  no  difference  for 
what  direct  or  indirect  purpose  of  public  utility  an  improvement 
is  made  so  long  as  it  comes  within  such  definition,  and  it  can  make 
no  legal  difference  over  how  much  of  the  state  it  passes.  All  works 
of  convenience,  whether  for  travel,  drainage  or  irrigation,  are  sim- 
ilar in  their  nature  when  small  and  large,  and  works  for  all  of  these 
purposes  have  been  made  of  all  dimensions,  and  for  large  and  small 
districts.  It  is  impossible  to  draw  any  line  of  magnitude.  Any  such 
work  that  is  deemed  important  enough  for  the  state  to  construct 
is  within  the  rule,  and  if  not  built  in  the  permitted  way  is  within  the 
prohibition.  "  Justice  Champlin  agreed  with  this  statement,  while 
Justice  Cooley  said  he  did  not  intend  to  question  the  correctness 
of  the  decision  in  Ryerson  vs.  Utlej'  and  Hubbard  vs.  Springweils. 
In  Wilcox  vs.  Paddock,  65  Mich..  23.  it  is  held  that  the  straighten- 
ing and  deepening  of  Maple  River  is  an  internal  improvement 
within  the  meaning  of  the  constitution.  The  constitution  of  Minne- 
sota has  a  provision  that  "the  state  shall  never  contract  any  debts 
for  works  of  internal  improvement  or  be  a  party  in  carrj-ing  on 
such  works."  .\  bill  was  passed  providing  for  a  board  of  railway 
and  warehouse  commissioners,  who  were  authorized  to  erect  a 
state  warehouse  or  elevator  at  Duluth.  for  public  storage  of  grain. 
This  was  held  to  come  within  the  constitutional  inhibition  and  the 
learned  judge  enters  upon  an  extended  discussion  of  what  consti- 
tutes internal  improvements  and  the  authorities  relating  thereto. 
It  is  too  long  to  insert  here.  This  language  is  used  in  the  opinion: 
"The  time  was  when  the  policy  was  to  confine  the  functions  of  gov- 
ernment to  the  limits  strictly  necessary  to  secure  the  enjoyment 
of  life.  liberty  and  property.  The  old  Jefifersonian  maxim  was  that 
the  country  is  governed  the  best  which  is  governed  the  least." 

.\t  present  the  tendency  is  all  the  other  way  and  towards  socialism 
and  paternalism  in  government.  This  tendency  is  perhaps  to  some 
extent  natural  as  well  as  inevitable  as  population  becomes  more 
complex  in  its  relations.  The  wisdom  of  such  a  policy  is  not  for 
the  courts.  The  people  are  supreme  and  if  they  wish  to  adopt  such 
a  change  in  the  theory  of  the  government,  it  is  their  right  to  do  so. 
But  in  order  to  do  it.  they  must  amend  the  constitution  of  the  state. 
The  present  constitution  is  not  framed  on  any  such  lines. 

When  the  reasons  arose  for  placing  in  the  constitution  the  pro- 
visions in  relation  to  internal  improvements,  judged  from  our  stand- 
point, the  railroads  were  imperfect,  their  passenger  cars  were  not 
much  heavier  than  the  large  stage  coaches  and  would  earn-  from 
eighteen  to  twenty-lour  passengers.  In  many  instances  the  rails 
were  flat  bars  of  iron,  less  than  an  inch  thick,  laid  upon  rails  of  wood 
and  kept  in  place  by  spikes.  The  roadbeds  were  not  well  graded 
nor  heavily  ballasted:  the  locomotives  weighed  from  two  to  six  or 
seven  tons.  Cars  were  passed  over  the  steeper  grades  by  counter 
weights  01  box  cars,  weighted  with  stone,  which  balanced  thera  like 
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window  weights  balance  window  sash.  As  there  were  no  long  rail- 
ways, there  was  no  freighting,  except  light  articles,  for  any  con- 
siderable distance.  The  rolling  stock  was  cheap  and  scanty;  great 
weight  and  great  speed  would  have  destroyed  the  tracks.  The  entire 
cost  of  building  what  is  known  as  the  Michigan  Central  road  to 
Marshall  was  about  $2,000,000,  and  it  is  probable  the  value  of  all 
internal  improvements  entered  upon  by  the  state  was  less  than 
$5,000,000. 

Campbell's  History  of  Michigan,  484. 

The  pleadings  show  that  the  various  street  railway  companies 
own  and  operate  in  Detroit,  one  hundred  and  forty-one  miles  of 
street  railways  which  the  defendants  propose  to  take  over;  if  the 
tracks  inside  the  car  barns  and  abandoned  tracks  be  added,  the 
single  track  milage  is  about  179  miles.  There  is  a  bonded  debt  upon 
these  roads  of  upwards  of  $10,000,000,  and  their  property  is  regarded 
as  worth  between  $5,000,000  and  $17,000,000.  It  is  currently  report- 
ed the  commission  propose  to  pay  upwards  of  $16,000,000  for  this 
property,  besides  assuming  its  indebtedness.  By  virtue  of  agree- 
ments made  between  these  companies,  there  are  run  on  their  lines 
in  Detroit,  cars  owned  by  other  companies,  which  start  from  Pon- 
tiac.  Oakland  Co.:  Mt.  Clemens,  in  Macomb  Co.;  Ann  Arbor,  in 
Washtenaw  Co..  and  the  city  of  Wyandotte,  in  Wayne  Co.  The 
tracks  of  these  roads  are  laid  in  a  very  substantial  manner.  The 
cars  of  the  outside  roads  will  accommodate  fifty  to  seventy-five 
passengers  each,  are  of  great  size  and  run  at  frequent  intervals.  It 
is  a  matter  of  common  knowledge  that  over  some  of  these  lines, 
cars  marked  "special"  are  now  run  at  frequent  intervals  carrying 
freight.  An  electric  road  is  now  projected  from  Ann  Arbor  to 
Lansing,  and  from  other  of  the  lines  now  reaching  Detroit  to 
various  points  in  the  interior  of  the  state.  This  method  of  transit 
or  some  improvement  thereon  is  yet  in  its  infancy.  It  does  not 
require  one  with  the  ken  of  a  prophet  to  see  that  in  the  near  future 
the  villages  and  cities  of  the  state  will  be  connected  with  a  network 
of  methods  of  rapid  transit. 

By  the  terms  of  the  bill,  section  5,  "The  said  commission  may  in 
their  discretion,  and  upon  such  terms  and  conditions  as  they  may 
deem  advisable  for  the  interest  of  said  city,  acquire  by  deed,  lease  or 
other  satisfactory  conveyance  from  the  company  or  companies  hold- 
ing the  same  to  said  city  any  street  railway  or  railways  existing  at 
the  time  of  the  passage  of  this  act,  and  lying  wholly  within 
or  partly  without  said  city,  operated  by  the  same  company 
or  companies,  together  with  the  property,  assets,  routes,  privileges, 
etc..  owned  and  used  in  connection  with  or  pertaining  to  said  rail- 
way, including  rights  to  routes  belonging  to  such  company  or  com- 
panies upon  which  a  railway  shall  be  in  operation,  and  may  operate 
and  maintain  the  said  street  railways  so  acquired  for  the  carriage 
of  passengers  and  freight  for  hire." 

Another  section  provides  that  after  acquiring  any  railway  pur- 
suant to  section  5,  the  "commission  shall  have  the  power  to  enter 
into  agreements  with  any  street  railway  company  having  a  line  of 
street  railway  for  or  in  relation  to  the  exchange  of  tickets  and 
transfers  and  for  the  carriage  of  passengers,  use  of  tracks  or  opera- 
tion of  cars."  provided  such  agreement  shall  not  be  contrary  to  the 
provisions  of  section  5. 

It  is  stated  in  the  briefs  of  one  of  the  counsel  for  defendants  that 
during  the  past  year  the  railways  of  Detroit  carried  forty-five  mil- 
lions of  passengers.  The  state  reads  of  1850.  crude  as  they  were, 
provided  improved  methods  of  moving  passengers  and  freight 
over  what  had  before  been  in  vogue.  The  electric  roads  of  1899  are 
still  greater  improvements  for  the  same  purpose.  The  rails  used 
by  the  electric  railway  are  much  heavier,  and  more  substantial. 
The  track  is  much  more  substantial  than  those  used  prior  to  1850. 
The  cars  will  accommodate  three  or  four  times  as  many  people. 
The  transit  is  much  more  rapid. 

The  entire  cost  of  all  the  improvements  entered  upon  by  the  state 
would  not  amount  to  one-half  the  amount  which  the  record  dis- 
closes the  commissioners  expect  to  pay  for  the  property  they  intend 
to  take. 

To  say  the  system  of  railroads  as  it  existed  in  1850  constituted 
internal  improvements  within  the  meaning  of  the  constitution,  and 
that  the  system  of  roads  existing  in  Detroit,  which  are  to  be  taken 
over  by  the  commission,  and  the  lines  leading  thereto  with  which 
said  commission  is  allowed  to  make  agreements  for  deeds,  leases 
and  in  relation  to  the  exchange  of  tickets  and  transfers,  is  not  a 
system  of  internal  improvements  within  the  meaning  of  the  consti- 
tution, is  to  deny  to  words  in  common  use  their  ordinary  and  ac- 


cepted meaning.  If  the  legislature  may  authorize  the  city  of  De- 
troit to  enter  into  the  proposed  arrangement,  it  may  authorize 
any  other  municipality  to  do  so,  and  by  concert  of  action,  between 
the  various  municipalities,  they  may  cover  the  state  with  means 
of  rapid  transit,  owned  and  operated  by  the  municipalities.  This 
would  enable  the  state  to  do  .so  by  means  of  agencies  called  into 
being  by  itself,  what  it  cannot  itself  do.  and  what  the  constitution 
forbids  it  doing. 

It  is  said  that  the  constitution  was  adopted  a  long  while  ago,  and 
this  is  a  gigantic  age  in  which  enterprises  are  being  formed  on  a 
scale  so  vast  as  to  be  almost  beyond  comprehension,  and  the  con- 
stitution ought  to  be  given  a  construction  in  keeping  with  the  spirit 
of  the  age.  This  argument  is  more  properly  addressed  to  the  peo- 
ple than  to  the  courts.  Constitutions  do  not  change  as  public 
opinion  changes.  Their  provisions  do  not  mean  one  thing  one  day 
and  another  another  day.  The  written  constitution  is  the  most  sol- 
emn declaration  of  the  people  in  relation  to  the  powers  of  state. 
It  was  drawn  by  their  representatives  selected  especially  for  that 
purpose;  it  had  their  approval  at  the  polls.  Every  officer  of  every 
kind  in  the  state  is  required  to  take  an  oath  to  support  it,  before  he 
can  enter  upon  the  duties  of  his  office.  It  is  not  a  pleasant  duty  to 
declare  that  a  law  passed  by  the  legislature  and  approved  by  the 
governor  is  not  valid.  When  such  a  law  is  enacted  courts  cannot 
for  a  moment  hesitate  in  performing  that  duty,  disagreeable  as  it  is. 
The  provisions  of  the  constitution  involved  in  this  controversy 
have  been  in  existence  for  nearly  half  a  century.  As  we  have  already 
shown,  they  were  construed  along  the  lines  of  this  decision  nearly 
thirty  years  ago.  The  people  of  the  state  have  not  indicated  in  the 
way  provided  by  the  organic  law  any  dissatisfaction  with  these 
provisions.  The  courts  cannot  substitute  their  judgment  of  what  the 
constitution  ought  to  be  for  what  the  people  have  made  it.  Its 
provisions  must  remain  and  control  until  the  people  see  fit  to 
change  them  in  the  way  provided  by  the  constitution  itself. 

McPherson  vs.  Secretary  of  State,  92  Mich.  377. 

It  is  not  necessary  to  discuss  the  very  serious  question  whether 
a  commission  could  be  authorized  to  buy  from  five  to  eighteen  mil- 
lion dollars"  worth  of  property  and  subject  the  city  of  Detroit  to 
the  liability  growing  out  of  the  operation  of  upwards  of  one  hun- 
dred miles  of  electric  street  railways  without  giving  the  citizens  and 
taxpayers  an  opportunity  to  say  whether  they  wanted  to  purchase 
and  operate  such  a  business  or  not:  nor  is  it  necessary  to  discuss 
the  other  questions  raised  by  counsel,  for  if  we  are  right  in  our  con- 
clusion that  the  law  is  unconstitutional  this  disposes  of  the  case. 

We  were  asked  by  one  of  the  counsel  in  his  oral  argument  what- 
ever our  decision  in  this  case  might  be  to  decide  the  question 
whether  the  city  under  any  circumstances  may  build  or  buy  lines  of 
street  railway  in  its  streets  all  lying  within  the  city  limits  and  lease 
them  upon  such  terms  as  the  city  authorities  shall  deem  to  be  for  the 
best  interests  of  the  citizens.  It  is  not  necesary  to  pass  upon  the 
question  just  stated  in  order  to  dispose  of  this  case.  The  law  under 
consideration  involves  much  more  than  the  simple  question  of 
municipal  ownerhip  of  the  tracks  within  the  corporate  limits,  and  in 
the  decision  of  the  case  before  us  we  do  not  deem  it  wise  to  express 
any  opinion  upon  any  question  other  than  the  one  before  us.  It 
will  be  soon  enough  to  pass  upon  the  other  question  when  it  is  nec- 
essarily before  the  court,  and  when  the  court  can  have  the  benefit 
of  the  conditions  and  surroundings  then  existing. 

We  think  the  law  unconstitutional,  that  there  is  no  such  office  as 
the  "Detroit  Street  Railway  Commission."  and  that  defendants  have 
no  title  thereto,  and  that  judgment  of  ouster  be  entered. 

The  other  ju.'^tices  concurred. 


DETROIT  &  LAKE  ORION  RAILWAY  CO. 


The  management  of  the  Detroit  &  Lake  Orion  Railway  Co.  has 
cause  for  congratulation  in  the  rapid  progress  it  is  making  with  its 
enterprise.  The  power  house  is  a  brick  building  designed  and 
erected  under  the  supervision  of  J.  G.  White  &  Co..  of  N'ew  York 
and  Baltimore.  The  equipment  comprises  two  250-h.  p.  Cahall 
boilers,  two  300-h.  p.  Ball  &  Wood  engines,  two  200-kw.  Crocker- 
Wheeler  direct-connected  railway  generators,  one  60-kw.  Crocker- 
Wheeler  booster  and  one  QOrkw.  lighting  generator. 


The  Metropolitan  Street  Ry..  of  Xcw  York,  has  decided  to  issue 
$5,000,000  more  stock;  its  present  stockholders  will  be  permitted 
to  take  one-eighth  of  their  holdings  in  the  new  stock  at  par. 


July  15,  1899.] 


STREET  RAILWAY  RE\  lEW. 


457 


WHICH   HAS   BEST  RIGHT  TO  GONGl 


Down  in  Savannah,  Ga.,  the  street  cars  have  for  a  long  time 
been  i-qi'rpped  with  a  special  type  of  rotary  gong,  the  pealing 
tones  of  which  penetrate  a  long  distance.  Recently  the  fire 
d(i)artMiv:it  became  enamored  of  these  bells  and  straightway 
o.liiiiipcd  all  is  apparatus.  Then  nobody  could  tell  whether  it  was 
a  steamer  cominR  down  the  street  and  to  be  scared,  or  just  the 
(lictric  c:ir  and  pay  no  attention.  The  city  council  finally  ordered 
the  street  railway  people  to  pull  ofT  their  gongs  and  go  find  them- 
tt'.ves  others  which  are  different.  It  was  at  this  critical  juncture 
tlict  the  vice-president  of  the  company,  J.  H.  Fall,  expressed  him- 
self as  follows  on  the  relative  responsibilities  of  fire  department 
;uid  street  cars: 

"I  cannot  help  but  tliink  that  the  council  acted  hastily  in  this 
matter.  I  have  no  doubt  that  the  intentions  were  of  the  best,  but 
if  some  representative  of  the  street  railway  company  had  been 
given  an  opportunity  to  discuss  the  question  the  council  might 
have  been  brought  to  see  the  matter  in  a  different  light.  The  only 
question  is  how  the  number  of  accidents  resulting  from  collisions 
with  street  cars  can  be  decreased.  If  two  vehicles  are  approach- 
ing each  other  rapidly,  even  on  a  narrow  street,  an  accident  can 
be  avoided  by  the  driver  of  each  vehicle  sticking  rigidly  to  the  right 
hand  side  of  the  street.  A  street  car  motornian  cannot  avoid  an 
accident  in  this  manner.  The  car  is  pinned  down,  as  it  were,  to 
two  lines  of  rail.  F.ither  the  vehicle  or  person  occupying  the  track 
in  front  of  it  must  clear  the  right  of  way  or  there  is  trouble,  unless 
the  motornian  is  fortunate  enough  to  stop  the  car  in  time  to  pre- 
vent the  accident. 

".^gaiii,  an  engine  or  a  patrol  wafjon  coming  along  the  street, 
can  avail  itself  of  the  entire  street.  If  a  man  or  child  or  a  wagon 
suddenly  comes  upon  its  route  from  a  cross  street  the  driver  can 
swerve  his  team  to  one  side  or  the  other  and  thus  avoid  an  acci- 
dent. The  street  car  has  no  such  advantage.  It  must  either  keep 
straight  ahead  or  come  to  a  full  stop,  and  the  latter  is  not  always 
possible.  Again,  admitting  rotary  bells  to  be  of  advantage  in  pre- 
venting accidents,  I  think  the  argument  is  altogether  in  favor  of 
their  use  by  the  street  cars  as  against  the  fire  apparatus.  We  have 
a  number  of  street  cars  constantly  on  the  street  for  the  greater  part 
of  twenty-four  hours.  The  fire  department,  with  a  less  number  of 
vehicles  than  we  have  cars,  makes  a  run  once  a  day,  or  once  a 
week,  and  sometimes  only  once  a  month.  The  rotary  gongs  are, 
of  course,  an  advantage  to  the  fire  engines,  and  they  should  not 
be  without  them,  but  the  proportion  of  our  need  to  theirs  is  as  lOO 
to  I.  In  all  probability,  estimating  the  number  of  hours  which 
each  car  is  upon  the  streets,  and  placing  against  it  the  estimated 
number  of  hours  which  each  vehicle  of  the  fire  department  is  upon 
the  street,  the  proportion  is  probably  nearer  500  to  i.  That  is, 
supposing  all  the  street  cars  to  be  equipped  with  rotary  gongs  as 
well  as  the  vehicles  of  the  fire  department  the  street  car  bells 
would  be  heard  500  times  on  the  streets  to  every  time  a  fire  engine 
bell  was  heard. 

"What  we  want  to  do  is  to  reduce  the  possibility  of  accidents  to  a 
minimum.  The  bells  are  not  attached  to  the  cars  for  ornament. 
If  the  council  savs  so  we  will  attach  a  church  bell  to  each  car." 


RAILWAY  CONSTRUCTION  IN   MEXICO. 


The  manner  of  obtaining  concessions  from  the  Mexican  Govern- 
ment for  building  railways  and  the  way  in  which  the  roads  are  built 
and  operated  are  explained  in  an  interview  with  Mr.  John  P.  Ram- 
sey, general  manager  of  the  Rio  Grande,  Sierra  Madre  and  Pacific 
Railroad,  published  in  Modern  Mexico. 

Charters  are  obtained  through  the  Department  of  Public  Works 
and  Communications,  usually  by  individuals  who  reserve  the  right 
to  transfer  them  to  a  company  to  be  afterwards  organized.  The 
Government  of  Mexico  maintains  a  monopoly  of  all  railroads  oper- 
ated in  the  Republic,  but  the  right  to  operate  them  for  a  specified 
time  is  often  conferred  upon  corporations.  When  governmental  as- 
sistance is  given  in  the  way  of  subsidies  the  franchise  is  usually 
given  for  99  years  after  which  the  road  reverts  to  the  Government. 

The  Government  then  maintains  representation  on  the  board  of 
directors  and  an  inspector  at  all  times  on  the  work,  not  only  when 
the  road  is  under  construction  but  after  it  is  in  operation.  General 
offices  may  be  located  at  any  convenient  place,  but  if  not  in  the  City 


of  Mcxicri  a  representative  must  be  stationed  at  that  city.  All  plans 
muM  be  approved  by  the  Governmenl.  Subsidies  vary  in  amount  ac- 
cording 10  the  difficulties  met  with  in  construction  and  range  from 
$7,000  to  $25,000  or  even  higher  per  kilometer.  They  arc  paid  in 
Government  bonds,  in  lands,  or  in  both.  The  cost  of  construction 
of  a  standard  gage  road  will  vary  from  $10,000  to  $50,000  per  mile  in 
mountainous  districts. 

Across  the  barren  desert  lands  the  work  is  performed  most  eco- 
nomically with  teams  and  scrapers.  The  men  live  in  camps  along 
the  line  and  food  and  water  is  drawn  by  teams  from  the  nearest 
point  of  supply.  Where  sand  is  encountered  the  expense  of  sup- 
plies is  very  high.  Water  costs  50  cents  in  gold  per  barrel  in  camp. 
After  the  track  is  laid  trains  are  used  in  covering  the  sand  with  clay 
and  a  heavy  form  of  disintegrated  lime  called  "calichi"  which  is 
found  in  large  quantities.  The  labor  employed  is  largely  of  the 
native  "peon"  class  and  a  certain  proportion  of  white  and  black 
Americans,  the  lowest  wages  being  $1  per  day  in  Mexican  money. 

There  are  no  duties  charged  on  materials  of  construction  import- 
ed from  the  United  States  or  elsewhere,  .\fter  completion  one  man 
for  every  two  miles  will  keep  the  track  in  good  condition  where 
traffic  is  light. 

The  fuel  used  is  bituminous  coal  and  cord  wood.  Coal  costs  from 
$4.25  to  $6.00  per  ton  and  wood  is  as  low  as  $2.75  per  cord.  The 
wood  used  is  principally  "grease  wood"  roots  dug  from  the  sand 
hills  by  the  Mexicans  and  transported  to  market  on  the  backs  of 
burros. 

The  rolling  stock  must  include  first,  second  and  third  class  cars 
in  accordance  with  Government  regulations.  Xo  changes  in  the 
rates  of  fare  may  be  made  without  authority  and  publication  for  IS 
days  if  decreased,  or  30  days  if  increased. 


NOTES  FROM  NIAGARA  FALLS. 


The  Niagara  Gorge  Railroad  Co.  commenced  running  under  its 
new  management  on  Saturday,  July  1st. 

It  is  expected  that  the  International  Traction  Co.  will  open  its 
electric  car  service  across  the  new  suspension  brige  at  Lewiston  on 
the  lower  Niagara  river  some  time  during  July. 

Sunday.  June  25th.  was  the  heaviest  day  the  Youngstown  &  Lew- 
iston electric  road  ever  had.  Under  the  management  of  Mr.  Frank 
G.  Lott  this  road  is  capturing  much  new  business. 

Mr.  L.  D.  Rumsey,  president  of  the  Youngstown  &  Lewiston 
electric  road,  has  purchased  river  front  property  in  the  village  of 
Youngstown  for  $3,500.  It  is  the  intention  of  the  company  to  build 
a  wharf  on  the  property  for  the  purpose  of  affording  dock  facilities 
for  excursion  steamers,  the  idea  being  to  book  excursions  for  Rum- 
sey Park,  on  the  line  of  the  road  on  Lake  Ontario.  It  is  understood 
several  thousand  dollars  will  be  expended  in  beautifying  the  park 
before  next  season. 

The  International  Traction  Co.  hopes  to  have  connection  made  be- 
tween its  Falls  St.  tracks  and  the  upper  steel  arch  bridge  at  Niagara 
Falls  before  August  ist.  Plans  have  been  submitted  to  the  commis- 
sioners of  the  New  York  State  resenation  covering  the  proposed 
track  on  the  Riverway  from  Falls  to  Niagara  St..  and  as  soon  as  the 
commissioners  approve  the  plans,  at  a  meeting  soon  to  be  held,  the 
work  of  track  laying  will  commence. 

New  York  state  factory  inspectors  are  investigating  the  working 
hours  of  the  employes  of  the  Rochester  Railway  Co.  The  law  in 
question  provides  that  the  men  shall  not  be  required  to  work  for  10 
consecutive  hours.  According  to  the  schedule  of  the  company,  the 
men  work  11  hours  a  day.  in  beats  of  five  and  six  hours,  with  inter- 
mission of  from  one  to  five  hours,  and  such  an  arrangements,  the 
company  holds,  does  not  run  counter  to  the  provisions  of  the  act. 


A  CORRECTION. 


In  describing  the  attractions  of  Sans  Souci  Park,  the  new  Chicago 
pleasure  resort,  in  our  June  issue,  page  423.  it  was  stated  that  Mr. 
W.  R.  Inshaw  had  built  the  large  switch-back  merr}--go-rounds 
which  are  now  operated  in  New  Bedford.  Mass..  and  Schenley  Park. 
Pittsburg.  Messrs.  Norman  &  Evans,  of  Lockport.  N.  Y.,  advise  us 
the  statement  as  printed  was  incorrect,  they  having  themselves  built 
the  two  merry-go-rounds  mentioned.  We  regret  having  inadvert- 
ently credited  them  to  the  wrong  party. 
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This  department  is  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


IMPORTANCE  OF  THE  POWER   HOUSE. 


Mr.  Granville  C.  Cunningham,  who  is  well  known  to  .\merican 
street  railway  men  as  chiei  engineer  oi  the  Montreal  Street  Railway 
Co.  from  1802  to  1597.  when  he  left  Canada  to  become  managei  oi 
the  Birmingham  (England)  tramway  system,  recently  read  a  paper 
before  the  Institution  of  Civil  Engineers  on  "Mechanical  Traction 
by  Electricity,"  in  which  he  gives  his  preferences  in  power  house 
equipment  and  summarizes  the  results  obtained  in  the  plants  under 
his  management. 

It  is  pointed  out  that  the  financial  superiority  of  electric  traction 
all  lies  in  th':  saving  in  power,  and  for  this  reason  the  power  house 
is  the  point  on  an  electric  system  to  which  the  skill  and  intelligence 
of  the  engineer  should  o*  mainly  devoted. 

Horse  traction — by  which  is  meant  the  cost  of  horse-keep,  wages 
of  grooms,  shoein?.  veterinary  expenses,  but  excluding  drivers' 
wages — is  s'/id.  per  car-mile  in  Glasgow  and  5d.  in  Liverpool. 
Glasgow  is  level  and  the  annual  car  mileage  is  7,000.000;  Liverpool 
is  hilly  and  the  annual  car  mileage  4.000.000.  .^s  opposed  to  these 
figures  the  cos:  for  fuel,  wages,  oil.  and  maintenance  of  the  plant 
is  placed  at  a  little  less  'han  'id.  per  car-mile  tor  a  level  city  and 
a  little  more  than  'id.  for  a  hilly  city.    I\Tr.  Cunningham  continues: 

"But  in  order  to  insure  this  low  cost  of  working,  every  care  must 
be  taken  in  the  power  house.  In  choosing  its  site,  it  should  be 
placed  so  close  to  a  plentiful  supply  of  water,  where  all  that  is  re- 
quisite for  condensing  purposes  may  be  had  at  a  nominal  charge, 
or  merely  for  the  cost  of  pumping.  A  river,  canal,  pond,  or  the 
sea,  would  afford  what  is  needed.  It  should  be  conveniently  situ- 
ated for  the  supply  of  coal  from  railway  line,  canal,  or  wharf,  so 
as  to  save  the  charges  of  handling  fuel.  One  shilling  per  ton  saved 
in  cartage  would  amount  to  a  very  considerable  sum  in  a  year  in  a 
large  traction  station.  But.  needless  to  say,  the  most  important 
matter  is  the  type  of  engines,  boilers,  and  heat-savers  to  be  used. 
The  writer  favors  low-speed  (70  revolutions)  compound  condens- 
ing engines,  such  as  are  built  by  numerous  firms:  boilers  of  the 
Lancashire  or  Galloway  type,  with  Green's  economizers.  A  plant 
of  this  character  was  constructed  and  worked  under  the  writer's 
charge  on  the  Montreal  Electric  Street  Ry..  with  the  result  that  the 
cost  of  producing  current  was  a  little  under  our  farthing  per  kilo- 
watt-hour, and  the  cost  per  car-mile  less  than  a  half-penny  in  the 
open  months  of  the  year,  when  coal  could  be  obtained  for  93.  per 
ton.  The  consumption  oi  coal  was  .3.38  per  kw.  h.,  or  2.60  lb.  per 
e.  h.  p.  h.,  and  this  wa;  maintained  during  months  of  working. 
The  average  for  a  whole  year  was  only  2.75  ib.  per  e.  h.  p.  h.  It 
is  not  pretended  that  this  is  a  phenomenally  low  rate  of  consump- 
tion. On  board  many  of  the  large  ocean-going  steamers  as  low  as 
1.50  lb.  of  coal  per  h.  p.  has  been  reached  with  triple-expansion  en- 
gines: but  the  v/rilcr  believes  that  few  electrical  power  houses  have 
been  able  to  show  better  results  than  those  mentioned.  Nor  is 
the  result  to  be  attributed  to  a  very  large  output:  precisely  similar 
results  can  be  obtained  by  using  similar  appliances  on  a  smaller 
scale.  In  the  Montreal  house  there  wen  si.x  8oo-h.  p.  engines,  and 
the  daily  output  of  current  averaged  43.000  units.  But  the  author 
has  recently  obtained  similar  results  with  a  small  cable  plant  on 
the  Birmingham  cable  system.  In  1897  this  plant  consisted  of  a  pair 
of  single-cylinder  engines  running  at  53  revolutions  of  287  maxi- 
mum horse-power,  with  Galloway  boilers,  and  no  special  heat-sav- 
ing appliances.  It  was  necessary  to  increase  the  engine  povver  to 
meet  increased  traffic.  The  author  put  in  a  pair  of  superposed 
compound  condensing  engines  of  400  h.  p.,  running  at  the  same 
speed  as  before,  and  obtained  condensing  water  from  a  well  in  con- 
junction with  a  tank  and  cooling  tower.  The  result  was  that  the 
consumption  of  fuel  was  reduced  from  about  325  tons  per  month. 
or  8.9  lb,  per  car-mile,  to  6.5  lb.  per  car-mile;  and  the  introduction 
of  Green's  economizers  has  further  reduced  the   consumption   to 


4.7  lb.  per  car-mile,  or  to  about  3  lb.  per  h.p.  h.  On  the  Birmingham 
small  cable  system,  the  saving  does  not  amount  in  money  to  a 
large  sum,  but  on  a  great  electric  system  running,  say,  7,000,000 
car-miles  in  the  year,  4  ib.  of  coal  saved  per  car-mile,  at  9s.  per 
ton.  amounts  to  5,6251.  per  annum;  and  it  is  this  consideration  that 
gives  emphasis  to  the  plea  for  an  economical  power-house  plant. 

"To  return  to  the  previous  line  of  argument.  Note  what  a  large 
saving  is  effected  when  a  cost  of  '/id.  per  car-mile  for  power  is  sub- 
stituted for  5d.;  on  a  car-milea.ee  of  7,000,000  it  means  no  less  a 
sum  than  £131,250  per  annum!  and  indicates  the  source  whence 
the  increase  of  net  earnings  may  be  obtained  to  pay  for  the  heavy 
cost  of  electrical  installation.  The  whole  cost  of  working  a  large 
electric  system,  including  working  charges  of  all  kinds,  should  be 
under  5d.  per  car-mile;  but  this  can  only  be  obtained  with  a  care- 
fully constructed  power  house,  where  the  works-cost  of  the  cur- 
rent is  cut  down  to  a  minimum, 

"The  limits  to  which  this  note  had  to  be  confined  prevent  the 
introduction  of  any  more  elaborate  figures  or  statistics  than  those 
given:  but  enough  has  been  said  to  indicate  that,  in  the  writer's 
judgment,  it  is  to  the  power  house  that  the  chief  attention  should 
be  directed  in  order  to  insure  the  financial  success  of  an  electric 
system.  Other  parts  of  the  system  claim  attention,  but  it  is  on  this 
that  success  or  failure  mainly  turns.  More  money  can  be  lost  on 
the  one  item  of  power  than  would  pay  all  the  other  working 
charges;  and  whether  the  high  potential  system  with  transformers, 
or  the  multiple  unit  system  be  adopted,  the  successful  working  ulti- 
mately depends  upon  having  engines  and  boilers  that  will  do  their 
work  with  a  low  consumption  of  fuel." 


STEAM   VS.   ELECTRIC  AUXILIARIES. 


.-\t  the  recent  meeting  of  the  National  Electric  Light  Association 
in  New  York  Mr.  W.  S.  Barstow  presented  a  very  interesting  paper 
entitled:  ".\  Local  Transmission  System — Development  and  Opera- 
tion." The  paper  described  the  system  of  the  Brooklyn  Edison  Co. 
and  contained  valuable  data  on  the  relative  advantages  of  electric 
and  steam  station  auxiliaries.    On  this  subject  Mr.  Barstow  said: 

"When  the  Union  station  was  first  discussed,  the  Brooklyn  com- 
pany made  every  endeavor  to  weed  out  all  details  that  tended  to 
poor  economy,  and  thus  start  the  system  with  a  modern,  up-to-date 
generating  plant.  Among  the  various  items  was  discussed  the  ques- 
tion of  station  auxiliaries.  As  a  result  of  these  investigations  the 
L'nion  station  was  designed  and  equipped  with  all  auxiliaries  elec- 
trically operated,  the  steam  from  the  boilers  being  used  only  in  the 
main  engines. 

"There  is  often  brought  forward  the  question  as  to  whether  the 
loss  in  feed-water  temperature,  etc..  will  not  more  than  balance  the 
high  efficiency  of  the  electric  auxiliary.  Owing  to  the  fact  that  it  is 
impossible  to  find  two  plants  of  equal  size  operating  ""der  similar 
conditions,  an  e.xact  actual  general  comparison  between  steam  and 
electric  auxiliaries  is  difficult  to  obtain.  The  ideal  conditions  of  a 
steam  auxiliary  in  regard  to  efficiency  would  be:  First,  no  loss  of 
radiation  from  supply  piping  or  the  device  itself;  second,  sufficient 
waste  exhaust  to  be  entirely  condensed  in  a  supplementary  heater  at 
all  station  loads;  and,  third,  the  replacing  of  such  condensed  exhaust 
back  in  the  boiler.  Under  these  ideal  conditions  all  heat  units  of 
the  e.xhaust  of  the  auxiliary  could  be  recovered,  and  such  a  system 
would  be  perfection.  In  the  ordinary  central  station  we  find  that 
the  radiation  of  supply  piping  and  the  pumps  themselves  involve  a 
loss  of  25  per  cent,  and  that  the  pumps  require  more  steam  than  can 
be  condensed  in  the  feed-water  heater  under  different  conditions  of 
load,  thereby  allowing  surplus  steam  or  heat  units  to  escape  to  the 
atmosphere,  and  also  that  it  is  impractical  in  the  majority  of  cases 
to  return  to  the  boiler  the  steam  condensed  by  the  feed-water  heater, 
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COST  OK  POWER   FOR  ELECTRIC  RAILWAYS. 
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1899. 

Mar. 
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2.8 
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.2<i 

2.1 

Lbs. 

Water 
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Lb. 

Coal. 
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Fuel 
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Fiiel 
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Re- 
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1 

3 
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226,002 
40"),'M5 
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488,075 
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.313 
..5.59 

.145 

.263 

.035 
.053 

.034 
.026 

.035 
.057 
.012 

.058 
.041 
.019 
.026 

.006 

.562 
.958 
.535 

.6.54 
.671 
.729 
.991 

.41S» 

3.57 

4.3 

2.38 

.83 
.83 

1.1 

11.82 

5.68 
6.06 

2.6*. 
5.2*. 
3.20 

4.22 
4.81 

4.89 
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4 

.346       .146 
.386       .163 
.404       .176 
.425       .234 
.631       .257 

.288       .104 

1 

.026              .IWS 
.022         1     .025 
.026              .029 
.036              .016 
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.008               .IX)6 

., 

5.  Metropolll.iii     Eli-- 
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5 

•• 

8 

., 

9 

lOCciilral  Av.,  Mi-lro- 

politaii,  K.iiisas 

City,  Mo. 

•• 

•MiscellaneouR  MY 

2. 

owing  to  the  presence  of  oil,  and  that  the  methods  of  separating  the 
oil  from  such  water  are  naturally  slow  and  in  themselves  involve  a 
loss  of  heat  or  expenditure  of  energy.  Thus  the  entire  problem  be- 
comes one  of  actual  practice  rather  than  theory.  With  electric  aux- 
iliaries driven  from  the  main  engine,  or  auxiliaries  connected  with 
the  main  engine,  the  economy  of  the  auxiliary  is  very  nearly  the 
economy  of  the  main  engine  itself.  In  other  words,  the  electric 
auxiliary  can  develop  a  horse-power  on  the  shaft  of  the  pump  with 
about  18  pounds  of  steam,  including  losses.  This  is  about  one-fifth 
of  the  energy  required  by  a  steam  auxiliary  best  suited  to  the  condi- 
tions; but,  on  the  other  hand,  the  electric  auxiliary  returns  no  ener- 
gy back  to  the  plant,  and  a  certain  allowance  must  be  made  for  the 
loss  in  feed-water  temperature.  In  considering  the  two  systems  in 
any  individual  plant,  comparisons  should  be  made  both  with  sys- 
tems using  economizers  and  e.xhaust  heaters,  one  using  supple 
mentary  heater  with  steam  auxiliaries  and  the  other  electric  auxilia- 
ries without  supplementary  heater.  In  many  cases  the  highest  effi- 
ciency can,  no  doubt,  be  secured  by  using  a  few  steam  auxiliaries 
that  would  furnish  just  sufficient  steam  to  be  condensed  in  the  sup- 
plementary heater,  varying  the  use  of  the  steam  auxiliaries  with  the 
load. 

"The  actual  energy  required  by  the  electric  auxiliaries  at  the 
Ui'ion  station,  with  a  load  of  2,732  i.  h.  p.  on  the  main  engine,  is  as 
follows: 

Electric  Per 

horse-power.  cent. 

.\ir  pumps  on  surface  condensers 11.6        or        .42 

Circulating  pumps  on  surface  condensers.  .14.4  "        .53 

Boiler   feed-pumps    23.6  "         .87 

Total   of   main   auxiliaries 49.6  1.82 

"Reducing  this  to  indicated  horse-power  at  main  engine,  66.8  i.  h. 
p.,  or  2.45  per  cent  of  the  total  steam  used  in  the  station. 

"In  addition  to  reducing  to  a  minimum  the  energy  required  by  the 
station  au.xiliaries  under  ordinary  conditions,  the  building  was  so 
constructed  as  to  alter  somewhat  the  conditions  and  reduce  to  a 
considerable  extent  the  amount  of  work  itself  which  the  auxiliaries 
were  to  accomplish.  This  applied  particularly  to  the  method  of  cir- 
culating the  water  for  the  surface  condensers.  Two  large  tunnels. 
each  12  ft.  high  and  8  ft.  wide,  were  constructed,  side  by  side,  be- 
neath the  entire  foundations  of  the  building,  with  their  openings  be- 
low the  mean  tide  level  and  extending  out  into  the  bay.  These  tun- 
nels, constructed  of  heavy  masonry  and  extending  directly  beneath 
the  large  surface  condensers,  are  always  filled  with  water,  which 
rises  and  falls  in  both  tunnels  equally,  according  to  the  tide  of  the 
bay.  The  circulating  water  is  taken  from  one  tunnel  by  a  direct- 
connected  electric  centrifugal  pump,  passed  through  the  surface 
condenser  and  discharged  into  the  other  tunnel,  the  discharge  pipe 
extending  below  the  lowest  water  level.  This  construction  forms  a 
water  loop  in  which  both  legs  are  of  equal  length,  and  in  which  loop 
are  located  centrifugal  pump  and  surface  condenser.  Thus,  when 
the  water  is  once  started,  the  columns  balance  one  another,  so  that 
very  little  power  is  required  by  the  centrifugal  pumps.  In  order  to 
prevent  an  air  pocket  from  forming  and  breaking  at  intervals  the 


discharge  column,  an  air-pipe  connection  is  carried  from  the  top  o( 
the  discharge  opening  in  the  condenser  to  the  air  pump,  a  very  slight 
turn  of  the  valve  sufficing  to  keep  all  of  the  air  out  of  the  system. 
Whereas,  under  ordinary  conditions,  about  26  h.  p.  would  be  re- 
quired, under  these  new  conditions  but  7  h.  p.  is  necessary  to  circu- 
late water  sufficient  for  furnishing  26  in.  of  vacuum  to  1,500  h.  p. 

"Among  the  auxiliaries  might  be  classed  the  generator  field-ex- 
citers. The  question  of  economically  exciting  the  fields  of  large 
aiterators  has  been  one  which  has  often  been  overlooked  to  a  large 
extent  as  a  matter  of  small  importance.  Exciters  directly  connected 
to  the  shaft  of  the  engine  operating  the  alternator,  or  belted  to  the 
same  shaft,  have  introduced  more  or  less  trouble,  as  any  variation 
in  the  speed  of  the  main  engine  produces  a  cycle  in  variation  of  field 
regulation  which  is  at  once  disastrous  to  the  good  operation  of  the 
system.  Ahcr  carefully  studying  the  subject,  the  following  plan  was 
adopted  in  the  Brooklyn  installation: 

"A  high-tension,  synchronous  motor,  directly  connected  to  a 
low-tension,  direct-current  generator,  is  directly  connected  to  the 
bus-bars  of  the  station,  to  which  are  connected  the  main  alternators. 
The  low-tension,  direct-current  generator,  connected  in  multiple 
with  a  small  regulating  storage  battery,  excites  the  fields.  Should 
the  voltage  on  the  main  system  vary  to  a  greater  or  less  extent, 
no  variation  occurs  in  the  voltage  of  the  field  excitement,  since  the 
synchornous  motor  which  depends  for  its  speed  on  the  speed  of  the 
main  generator,  and  not  on  the  voltage,  supplies  power  to  the  di- 
rect-current exciter.  Should  the  speed  of  the  engine  vary  to  any 
extent  the  battery  acts  as  a  regulator.  The  battery  also  is  of  such  a 
capacity  that  the  entire  exciting  set  can  be  shut  down  for  one  hour 
without  any  variation  in  the  exciting  voltage,  the  battery  auto- 
matically discharging.  If,  in  place  of  a  synchronous  motor  set,  a 
rotary  transformer  were  used,  the  result  would  be  somewhat  unsat- 
isfactory, since  a  variation  in  voltage,  as  well  as  speed  on  the  main 
generator,  would  aflect  the  field  current.  Of  course,  belted  or  di- 
rect-connected exciters  can  be  used  with  the  battery  w^ith  equally 
good  economical  results,  but  independently  operated  exciters  fur- 
nish a  more  flexible  system." 

Mr.  Barstow's  paper  contained  other  matter  of  interest  to  light- 
ing station  engineers,  but  the  discussion  turned  principally  on  the 
question  of  auxiliaries.  In  reference  to  another  of  the  company's 
stations  where  steam  auxiliaries  were  used  the  author  stated  that 
the  boiler  capacity  increased  over  that  necessary  with  electrical  aux- 
iliaries and  about  balanced  the  e.xtra  capacity  of  engine  and  genera- 
tor for  the  latter  equipment.  Steam  auxiliaries  used  II  or  12  per 
cent  of  the  total  steam  and  electrically  operated  auxiliaries  about  3 
per  cent. 

Mr.  Crcden  stated  that  in  the  Harrison  St.  station  of  the  Chicago 
Edison  Co.  the  stenm  auxiliaries  took  about  14  per  cent  of  the  total 
steam  and  that  10  per  cent  of  the  heat  was  returned  in  the  feed 
water,  leaving  4  per  cent  as  the  net  steam  required  to  operate  the 
auxiliaries. 

Mr.  Walker  pointed  out  that  for  electrical  auxiliaries  to  be  eco- 
nomical economizers  must  be  used  to  heat  the  feed. 

In  conclusion.  Mr.  Barstow  stated  that  the  relative  economy  of  the 
two  systems  depended  on  local  conditions,  and  largely  on  the  char- 
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actcr  of  the  load.  In  some  plants  electrical  auxiliaries  would  be 
costly  and  in  nearly  all  cases  a  combination  of  steam  and  electrical 
auxiliaries  is  preferable. 

Another  interesting  comparison  made  by  Mr.  Barstow  was  the 
influence  of  the  load  factor.  By  shifting  2,000  h.  p.  from  other  sta- 
tions the  load  at  the  Union  station  was  so  manipulated  that  on  one 
day  the  load  factor  was  80  per  cent  and  on  another  25  per  cent. 
the  total  kilowatt-hours  generated  being  the  same.  A  careful  record 
of  the  costs  on  the  two  days.  24  hours  each,  showed  the  cost  per 
kw.  h.  to  be  70  per  cent  less  with  the  80  per  cent  load  factor  than 
with  the  25  per  cent  load  factor. 


MECHANICAL  DRAFT. 


Mr.  Walter  B.  Snow,  of  the  engineering  staiY  of  the  B.  F.  Stur- 
tevant  Co.,  Boston,  in  the  course  of  a  lecture  before  the  Engineer- 
ing Society  of  Columbia  University,  discusses  the  quantitative  effi- 
ciency of  a  boiler  as  aflfected  by  the  system  ot  draft  as  follows; 

"No  greater  waste  occurs  in  modern  steam  boiler  practice  than 
that  which  is  inherent  in  the  employment  of  a  chimney  for  the 
production  of  draft,  namely,  the  loss  of  heat  in  the  escaping  gases. 
As  the  chimney  depends  for  its  action  upon  the  maintenance  of  a 
temperature  difference  between  the  internal  gases  and  the  external 
air,  it  is  manifest  that,  with  a  chimney,  this  waste  can  never  be 
eliminated.  It  may  be  palliated,  it  is  true,  by  the  building  of  higher 
chimneys,  so  that  the  same  intensity  of  draft  may  be  obtained  with 
a  lower  stack  temperature.  But  such  means  of  providing  for  the 
utilization  of  the  otherwise  waste  heat  is  expensive.  For  instance, 
if,  with  an  external  temperature  of  60°  and  an  internal  temperature 
of  500°,  sufficient  intensity  of  drrift  is  produced  by  a  chimney  100 
ft.  high,  it  will  require  a  height  of  175  it.  to  produce  the  same  draft 
when  the  temperature  of  the  gases  is  reduced  to  250'.  In  addition, 
the  means  provided  for  extracting  this  heat  will  increase  the  resist- 
ance, and  provision  for  overcoming  the  same  will  have  to  be  made 
by  greater  chimney  height. 

"In  the  case  of  a  fan,  however,  the  power  expended  as  measured 
in  heat  units  necessary  to  produce  the  same  results,  may.  under 
ordinary  conditions,  be  only  about  one  seventy-fifth  of  that  neces- 
sary with  a  chimney.  In  other  words,  the  fan  renders  available  for 
utilization  practically  all  of  the  heat  wasted  by  the  chimney,  while 
it  possesses  the  further  advantage  of  readily  creating  the  additional 
draft  required  when  heat-abstracting  devices  are  introduced. 

"Messrs.  Donkin  and  Kennedy,  in  17  independent  boiler  tests, 
found  the  heat  lost  up  the  stack  when  no  economizer  was  used,  to 
range  between  9.4  per  cent  and  31.8  per  cent  of  the  total  heat  of 
combustion.  As  it  is  not  practicable  to  cool  the  gases  to  atmos- 
pheric temperature,  it  is  evidently  impossible  to  utilize  all  the  heat, 
but  the  ordinary  economizer  should,  with  mechanical  draft,  show 
a  saving  of  between  10  and  20  per  cent. 

"The  average  results  obtained  by  Roney  from  tests  of  nine  plants 
thus  equipped  were  as  here  presented: 

Temperature  of  gases  entering  econpmizer 526.3^ 

Temperature  of  gases  leaving  economizer 269.6° 

Decrease  in  temperature  of  gases 256.7" 

Temperature  of  water  entering  economizer 150.4' 

Temperature  of  water  leaving  economizer 297.1' 

Increase  in  temperature  of  water 146.7'  • 

Fuel  saving,  in  per  cent 14  64 

Although  not  developed  to  the  same  extent  as  the  economizer, 
the  air  heater,  by  which  the  heat  is  transferred  from  the  gases  to 
the  air  supplied  to  the  furnaces,  has  been  introduced  to  a  consider- 
able extent  with  satisfactory  results.  In  experiments  with  the 
Marland  apparatus.  Hoadlcy  showed  that  the  waste  of  the  flue 
gases  could  be  reduced  to  only  5  per  cent  of  the  total  heat  value 
of  the  fuel,  with  an  accompanying  expenditure  of  only  i  per  cent 
of  the  steam  generated  for  driving  the  blower. 

"The  latest  practice  points  to  the  introduction  of  flue  air  heat- 
ers for  the  abstraction  of  further  heat  from  the  gases  after  their 
passage  through  the  ordinary  type  of  economizer. 

"The  importance  of  mechanical  draft  in  the  adoption  of  means 
for  utilizing  the  waste  heat,  is  well  exemplified  in  the  introduction 
of  retardcrs  and  of  ribbed  tubes.  Both  of  these  increase  the  resist- 
ance and  almost  invariably  require  fan  draft  to  enable  them  to 
create  the  saving  of  5  to  10  per  cent  which  may  be  thus  secured. 

"The  facilit}-  with  which  the  intensity  of  the  draft  and  the  volume 
of  air  supplied  can  be  regulated  when  a  fan  is  employed  for  draft 


production,  has  always  been  recognized  as  one  of  the  most  valuable 
characteristics  of  this  method.  Such  regulation  makes  possible  the 
most  perfect  distribution  of  the  air  and  its  reduction  to  the  mini- 
mum amount  will  produce  satisfactory  combustion. 

"Variable  draft  is  necessary  to  maintain  a  constant  steam  press- 
ure. The  operation  of  the  fan  is  automatically  regulated,  so  that 
the  slightest  variation  in  the  steam  pressure  causes  considerable 
change  in  the  speed,  and  consequently  in  the  draft." 


EVAPORATIVE  CONDENSERS. 


Abstract  of  a  paper  read  before  the  lustilutii 
land    by  Harry  (;.  V. 


11  of  Mechanical  Kn^irteers   Kiiir- 
Oldham. 


c'tnilimieti  t'rum  pat,'e  .X.>. 

Some  difficulty  has  been  experienced  with  vertical  types  in  get- 
ting the  water  to  start  down  the  tubes  evenly.  Figs.  44  to  48  show 
various  arrangements  adopted.  Fig.  45  works  better  than  Fig.  44; 
Fig.  46  is  the  Wright  construction  and  is  designed  to  provide  a 
place  for  sediment  in  the  condensing  water  so  that  it  would  not 
clog  the  openings  about  the  tubes. 

.\n  evaporative  condenser  of  the  horizontal  type  built  26  years 
ago  in  London,  is  still  working,  giving  a  satisfactory  vacuum.     It 


consists  of  8  sections  each  with  32  wrought  iron  tubes  of  the  type 
shown  in  Fig.  11;  the  tubes  are  I  in.  internal  diameter  and  about 
13  ft.  long. 

A  similar  condenser  is  shown  in  Figs.  56  and  57.  and  is  principally 
in  use  abroad.  It  consists,  as  usual,  of  two  end  boxes  into  which 
galvanized  wrought  iron  tubes  are  expanded.  The  ends  of  these 
boxes  have  small  gland-shaped  covers  opposite  the  end  of  each 
tube,  to  facilitate  the  expanding  and  examination  of  the  joint.  The 
water  distribution  is  carried  out  by  means  of  a  triangular  V-shaped 
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trough  with  holes  drilled  through  the  bottom.  This  condenser  is 
suitable  for  condensing  2.000  lb.  of  steam  per  hour.  Its  height  is  10 
ft.,  its  total  length  12  ft.,  and 'its  width  5  ft.  Such  condensers 
weigh  about  i.y  lb.  per  lb.  of  steam  condensed. 

A  cast  iron  condenser  of  the  vertical  type,  Figs.  58  and  59,  con- 
sists of  two  rows  of  vertical  pipes  S  leading  out  of  two  horizontal 
pipes  connected  at  the  top  by  bends.  A  is  the  exhaust  main,  and  B 
the  air-pump  suction  pipe  for  drawing  off  the  condensed  steam. 
The  vertical  pipes  are  4  in.  diameter.  A  cast  iron  trough  D  is 
fixed  above  the  vertical  pipes,  and  immediately  above  each  pipe  the 
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trough  is  perforated  by  a  hole  which  allows  the  water  to  fall  di- 
rectly on  the  center  of  the  bend,  the  water  passing  down  the  whole 
length  of  (lie  pipe  to  the  collecting  tank  F.  The  delivery  pipe 
from  the  circnlatinjj;  punip  is  shown  at  E.  The  whole  apparatus  is 
supporled  above  the  cist  iron  lank  F.  The  vertical  pipes  are  about 
S-16  in.  and  the  larger  pipes  Vi  Xo  %  in.  thick.  In  connection  with 
the  above  condenser  some  valuable  experiments  were  made  by  Mr. 


1.  Date 

Sept.  12 
Wet 

Sept.   13 

2.  Wenlhcr 

3.  Barometer              ..         ,.         .,                   In. 

29.8 

29.5 

4.  Temperature  of  air                            den.  Fahr. 

V 

8U 

6.  External  Hurfacc  of  condenser. .         . .  eq.  ft. 

272 

272 

0.  Duration  of  trial  ..                             ..    min. 

09 

116 

7.  WelKlit  of  Hteani  condenoed                           lb. 

SOU 

80O 

8.  Boiler  prCHHUre  per  Hquare  inch          . .         „ 

(19 

«0 

0.  Weight  of  water  in  circulation  about           „ 

1830 

1830 

Id.  Weiifht  of  fresh  water  adiled    . . 

eon 

640 

11.  WoiKht     of    water    lifted     liy    circulating 

pump 11). 

11,200 

y 

12.  Vactium  in  condenser,  per  (faUKC       . .        in. 

23.3(1 

24.1 

13.  Initial  temperature  of  circulating'  water  in 

trouKli  I>           dcp.  Kahr. 

117.  r. 

113  9 

11.   Fuial  temperature  of  circulating  water  fall- 

iiij;  into  tank  1-',  ,                              dc^.  Fahr. 

128.1 

125 

15.  Temperature  of  flupplementary  frCHh  water 

from  town  main                            <U'if.  F'ahr. 

58 

68 

IG.  Temperature  of  water  in  hotwell      ,,        „ 

136..'i 

1318 

17.  Weiirht  of  steam  condensed  per  minute    lb. 

8,08 

6.96 

18.  V/ei|iht  of  circnlatin^f  water  delivered  into 

trough  D  per  minute                               lb. 

113. 1 

19.  Weii^htof  supplementary  fresh  water  poured 
into  tank  F  per  minute                              lb. 

fl.OS 

6.67 

21),  External   surface  condenser  per     pound   of 

steam  condensed  per  niiiuite         . .  sq.  ft. 

33.7 

39.1 

-I.  \olunie  displaced  by    air-pump  bucket  per 

minute  (up  strokes  only),  per  pound   of 
steam  conciensed  per  minute           cub.  ft. 

2.5 

2.9 

2'J.  \  olume  displaced  by  bucket  of  circulating 

pump  (up  strokes  only),  &o. 

0  31 

036 

showing  the  value  of  air  currents  directed  upon  vertical  tubes  with 
water  passing  over  them.  Figs.  61  and  62  represent  the  experi- 
mental apparatus  used.  The  plain  tube  test  was  conducted  with  a 
tube  shown  in  Fig.  61  before  being  indented.  The  steam  was  ad- 
mitted into  the  tube  at  the  valve  A,  the  condensation  water  drop- 
ping into  the  receiver  B,  the  vacuum  being  induced  by  the  ejector 
C,  while  the  condensation  water  was  drawn  at  stated  periods  from 
the  cock  D.  The  cooling  water  was  raised  by  pumping  and  al- 
lowed to  trickle  in  a  thin  film  from  the  pan  F;  the  water  not  evapo- 
rated fell  into  the  receivers  G  and  Gi  and  was  rcpuinped  The  test 
shown  in  Fig.  61  was  conducted  in  a  precisely  similar  way  with  the 
addition  of  the  casing  H,  through  which  an  air  current  was  in- 
duced by  an  ejector  in  branch  J.  The  plain  tube  in  No.  i  test  was 
16  ft.  long,  l!/2  in.  internal  diameter,  and  16  standard  wire-gage 
thick.  This  was  afterwards  indented,  as  in  Fig.  7,  for  tests  2  and  3, 
when  it  measured  14  ft.  5>4  in.  long.  The  total  condensing  surface 
exposed  to  the  atmosphere  was  8  sfj.  ft.,  including  the  surface  in  the 
pan  G  and  receiver  B.    Table  II  shows  the  results  of  these  tests 

On  the  basis  of  Mr.  Row's  tests  with  air  current,  deducting  25 
per  cent  of  the  results  obtained  under  experiment,  and  taking  the 
condensing  efficiency  of  indented  copper  as  equalling  6  lb.  an  hour 
per  square  foot  of  surface,  it  is  possible  for  an  evaporative  con- 
denser for  200  h.  p.,  allowing  20  lb.  of  steam  per  l  h.  p.,  to  be 
enclosed  in  a  casing  3  ft.  6  in.  square,  standing  12  ft.  high.  With 
reference  to  the  foregoing  single-tube  experiments,  the  air  current 
was  induced  to  pass  the  surface  of  the  tube  in  a  way  that  is  not  ob- 
tained in  present  practice.  The  fan,  if  placed  at  right  angles  to  the 
tubes  at  the  bottom,  would  force  the  air  against  the  opposite  cas- 
ing, almost  entirely  destroying  the  nature  of  the  air  current,  after 
which  it  would  have  to  find  its  way  at  any  angle  past  the  tubes.     It 


Michael  Longridge  in  his  report  to  the  Engine,  Boiler  &  Employ 
ers'  Liability  Insurance  Co.  in  1892. 

Table  I,  with  a  diagram,  Fig.  60,  are  taken  from  this  report, 
showing  the  temperature  of  the  circulating  water  and  circulating 
pump  discharge  with  the  number  of  pounds  of  circulating  water 
per  hour.  The  conditions  were  unfavorable,  owing  to  damp 
weather  and  the  position  of  the  overflow  tanks.  The  pipes  wer« 
coated  with  a  thin  scale  outside,  but  were  clean  within.  It  will  be 
seen  in  line  seven  of  the  table  that  800  lb.  of  steam  are  condensed 
per  hour,  and  also  that  the  make-up  water  on  line  ten  was  600  lb. 
per  hour.  This  works  out  to  J4  lb-  of  water  being  evaporated  per 
pound  of  steam  condensed. 

In  a  paper  read  by  Mr.  Row  before  the  Manchester  Association 
of  Engineers  in  1897,  some  interesting  experiinents  were  described 
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Table    IL 


No.  1. 

Set 

No.  ». 
Indented 

Plain 

Indented 

Tube  and 

Description  of  Test.         ,1'^^^^. 

Tube  and 
CTondeos- 

Condensing 
Water. 

ing  Water 

ing  W»Ur 

AHisted 

only. 

only. 

with  Air 
Current. 

Time,  one  /  Commencement  . . 

10.45 

ito 

30 

hour      \  Finish                   .  '      11.45 

1.0 

4.0 

Temperature    in    receivers,  G 

and  01    . .                    deg.  F.         133 

120 

IIS 

*;uantitv  of  condensation      lb.       20.62 

39.69 

63  4 

Temperature  of    atmosphere. 

deg.  F.         65 

70 

64 

Vacuum lb.          10 

10 

10 

Temperature  of    condensation 

at  0                                 deg.  F.        154 

1&5 

1S3 

Quantity  evaporated     ..       lb.       10  62 

27.0 

M 

Kvaporation     ) 
Condensation  f  " 

0.61 

0.68 

0.78 

is  very  doubtful  whether  a  condenser  of  the  size  given  would  be 
capable  of  dealing  with  200  h.  p. 

It  has  been  shown  by  experiment  that  by  the  use  of  a  current 
of  air  passing  over  the  surface  of  a  tube  upon  which  water  is  run- 
ning, the  crticioncy  can  be  increased  from  40  to  50  per  cent.  Tak- 
ing full  advantage  of  this  50  per  cent  reduction  in  surface,  an  evap- 
orative condenser  of  the  vertical  brass-tube  type  should  not  re- 
quire ■  more  surface  than  an  ordinary  surface  condenser — that  is, 
about  2  sq.  ft.  per  i.  h.  p. — though  satisfactory  results  have  not  yet 
been  obtained  on  these  lines.  Various  arrangements  of  fans  are 
shown  in  Fig.  65.  which  represents  a  tube  with  a  small  fan  at  the 
lower  end,  the  tube  being  exposed  to  the  atmosphere.  This  tube 
might  be  enclosed,  as  in  Figs.  66  or  67.  without  great  loss  of 
efficiency.  Fig.  68  shows  a  fan  working  in  the  center  of  a  circular 
condenser  with  concentric  rings  of  tubes.  The  fan  may  be  arranged 
at  the  top  of  the  condenser  as  in  Fig.  69.  but  such  an  arrangement 
would  have  little  if  any  advantage  over  the  former  method  shown 
in  Fig.  68.  A  fan  fixed  directly  under  rectangular  boxes,  as  shown 
in  Fig.  70.  is  not  so  good  as  the  fan  placed  as  in  Fig.  68.  An 
even  more  inferior  method  is  that  in  Fig.  71.  in  which  the  fan  is 
arranged,  as  shown,  below  rectangular  boxes.  The  fan  in  Fig.  72 
at  B  is  also  very  inefficient,  while  the  design  at  A  is  not  to  be  com- 
mended at  all.  The  type  of  condenser  in  most  cases  governs  the 
arrangement  of  the  fan.  The  efficiency  of  the  fan  itself  is  not  here 
considered  so  much  as  its  steam-condensing  value.  The  examples 
given  in  Figs.  65.  66  and  67  are  merely  theoretical.  These  various 
arrangements  are  working  in  one  or  the  other  of  nearly  all  vertical 
type  condensers,  and  the  efficiency  of  the  apparatus  is  to  a  certain 
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extent  increased  thereby  in  all  cases.  It  is  not  advisable  to  use  a 
fan  at  all  in  horizontal  condensers,  and  this  type  should  really  be 
designed  with  sufficient  surface  to  do  without  their  use.  In  the 
horizontal  wrought-iron  tube  condenser  each  square  foot  of  surface 
should  condense  from  2  to  4  lb.  of  steam  per  hour — that  is,  about 
S  sq.  ft.  per  i.  h.  p.  The  value  of  a  fan  as  increasing  the 
hourly  condensation  under  existing  circumstances  when  w-ork- 
ing  with  vertical-type  condensers  cannot  be  taken  at  more  than  20 
per  cent,  and  very  often  this  amount  is  reduced  to  10  or  5  per  cent, 
or  even  lower.  Where  condensers  are  not  designed  to  take  the 
maximum  load,  fans  are  sometimes  used  to  carry  the  engines  over 
the  maximum  load.  The  style  of  fan  that  appears  to  find  most 
favor  for  this  class  of  work  is  one  with  blades  such  as  could  be 
laid  on  the  surface  of  the  cone,  the  backs  being  radially  straight. 
The  faces  delivering  the  air  are  concave  with  convex  backs.  The 
blades  are  set  at  an  angle  in  the  usual  manner.  Water  should  not 
be  allowed  to  fall  on  the  fan  blades.  The  power  required  to  drive 
the  fan  varies  from  i  to  2  per  cent,  or  sometimes  more  of  total 
engine  power. 

DESIGN. 

It  is  very  important  that  ample  means  should  be  allowed  for 
cleaning,  especially  upon  the  outside  surface  of  the  tubes.  One 
square  foot  of  tube  surface  would  evaporate  half  a  gallon  of  water 
per  hour,  so  that  if  the  water  is  only  moderately  hard  the  amount  of 
deposit  in  a  year  would  be  considerable.  The  circulating  water 
itself  should  be  kept  clean.  One  method  of  removing  very 
hard  scale  from  the  tubes  is  to  stop  the  water  in  circula- 
tion and  to  pass  steam  into  the  condenser,  when  the  differ- 
ence of  expansion  between  the  tube  and  the  scale  causes  the  latter 
to  crack;  it  can  then,  as  a  rule,  be  easily  removed  by  hand.  The 
exhaust  pipe  may  enter  either  at  the  top  or  bottom  of  the  con- 
denser. This  pipe  is  generally  made  of  mild  steel  plate  3-16  to  % 
in.  thick,  with  substantial  faced  flanges  riveted  to  each  end;  and 
pipes  18  to  24  in.  diameter  arc  often  erected  in  complete  lengths 
40  to  50  ft.  long.  They  should,  i:  possible,  have  a  fall  towards  the 
condenser,  but  if  circumstances  do  not  permit  of  this,  they  can  be 


so  arranged  as  to  drain  back  into  a  chamber  at  the  lowest  point 
in  the  run  from  which  a  pipe  is  led  to  the  air  pump.  The  outlet  pipe 
from  the  bottom  of  the  condenser  is  led  with  a  fall  direct  to  the 
air  pump.  Where  the  condenser  is  about  29  or  30  ft.  above  the 
hot  well,  this  run  of  pipe  may  be  dispensed  with.  The  condenser 
water  then  drains  through  a  pipe  directly  into  the  hot  well.  The 
air  pump  then  deals  with  the  air  from  the  top  of  the  condenser 
only,  from  which  a  nmch  smaller  pipe  is  led  to  the  air  pump. 
Between  the  condenser  and  the  air  pump  a  cooler  is  fixed,  into 
which  a  spray  of  water  is  admitted  as  in  an  ordinary  jet  con- 
denser, thus  reducing  the  final  temperature  of  the  air. 

All  joints  should  be  machined,  and  made  even  more  carefully  than 
steam  joints.     The  joint  may  be  made  with  rubber  insertion,  as- 


bestos, or  asbestos  soaked  in  boiled  oil.  When  the  whole  of  the 
pipe  work  and  condenser  is  erected  it  should  be  tested  under 
water  pressure,  the  pressure  from  a  water  main  being  usually  suffi- 
cient for  this.  On  the  occasion  of  starting  a  certain  condenser  it 
was  found  that  the  vacuum  could  not  be  maintained.  Examina- 
tion was  made  of  all  the  points,  and  a  few  noticeable  leaks  were 
stopped,  but  still  it  was  very  far  from  being  tight,  and  continued 
to  give  trouble.  At  last  it  was  decided  to  test  the  whole  apparatus 
under  water  pressure,  when  the  leaks  were  detected  and  made  good, 
with  the  result  that  the  required  vacuum  was  obtained.  Another 
case  in  which  air  leakage  caused  trouble  was  when  the  feed  pumps 
were    abnormally    large    for   the    boilers    they    were    feeding,    and 
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pumped  a  considerable  amount  of  air  along  with  the  water.  It  is 
desirable  to  place  the  condenser  as  near  the  engine  as  possible  to 
save  cost  of  pipes,  bends,  etc.,  and  also  to  reduce  the  risk  of  leakage. 
Condensers  are  working  satisfactorily  at  a  distance  from  the  engine 
of  100  to  120  ft.,  and  in  some  cases  even  more.  The  horizontal  type 
should  be  exposed  as  much  as  possible,  the  best  place  being  upon 
the  roof.  Care  should  also  be  taken,  especially  in  the  plain  tube 
or  wrought  iron  horizontal  type,  to  shield  the  tubes  from  the  direct 
action  of  the  wind,  which  the  author  has  observed  to  sweep  a  por- 
tion of  the  nest  of  tubes  quite  devoid  of  circulating  water.  Vertical 
condensers  with  fans  and  without  casing  are  invariably  placed  in  the 
open.  The  practice  of  connecting  several  large  engines  up  to  one 
condenser  should  be  discouraged,  but  where  the  engines  are  small 
they  may  be  connected  into  one  exhaust  main  with  controlling 
valves  to  shut  oiT  each  as  required.  Where  the  engine  room  is 
being  extended  or  newly  built,  the  roof  should  be  flat  and  made 
water-tight,  and  in  one  or  two  places  sloped  to  a  gully,  covered  by 
a  wire  grating.  Connections  are  made  from  these  gullies  to  the 
circulating  pump.  The  condenser  is  built  upon  girders,  and  the 
circulating  water  after  passing  over  the  tubes  should  be  allowed 
a  tall  of  3  or  4  ft.  before  it  reaches  the  roof.  This  is  a  very  efifective 
means  of  lowering  the  temperature  of  the  cooling  water,  or.  a 
wrought  or  cast  iron  tank  of  ample  area  and  about  2  ft.  deep  may 
be  placed  under  the  condenser.  Duplicate  plants  are  not  required 
with  a  condenser,  the  steam  being  exhausted  into  the  atmosphere 
while  any  slight  repair  is  made  good. 

The  average  cost  of  evaporative  installations  is  about  20s.  per 
h.  p..  exclusive  of  the  cost  of  air  and  circulating  pumps  and  con- 
nections. When  compared  with  jet  condensers  the  cost  is  no 
doubt  greater,  but  including  reservoir  construction  and  cooling  ap- 
paratus the  evaporative  condenser  is  more  economical.  Some  judg- 
ment must  be  used  when  selecting  a  condenser  for  any  particular 
purpose.  When  ample  room  and  good  foundations  are  at  hand  and 
the  condenser  has  to  be  worked  under  rough  conditions,  the  cast 
iron  type  is  more  suitable  and  cheaper  than  other  types.  The  hori- 
zontal condenser,  fitted  with  wrought  iron  or  copper  tubes,  is  far 
more  efficient  weight  for  weight,  and  occupies  much  less  room  than 
the  cast  iron  condenser.  The  scale  can  be  more  easily  removed 
from  the  plain  tube  than  from  cast  iron  tubes.  Greater  success 
has  been  obtained  with  a  distribution  of  water  over  the  tubes  in 
the  horizontal  type  than  with  the  vertical  type,  and  when  space 
permits  the  former  is  recommended. 

The  vertical  brass  tube  with  fan  is  adopted  when  space  is  very 
limited.  Condensers  of  this  kind  do  not  at  present  give  those  re- 
sults which  were  expected,  too  much  value  having  been  placed 
upon  the  fans;  but  even  if  ample  cooling  surface  is  allowed,  the 
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author  considers  that  no  difficulty  whatever  should  be  experienced 
with  them. 

Various  kinds  of  pumps  arc  used,  but  that  which  seems  to  find 
most  favor  for  this  class  of  work  is  the  ordinary  ccntrifuKal  pump. 

It  is  very  important  that  an  eflicient  air  pump  should  be  u>ed. 
The  size  as  designed  or  an  ordinary  surface  condenser  would  be 
generally  suitable  for  an  evaporative  condenser  of  the  same  capac- 
ity. 


SIX-MINUTE  HEADWAY  ON  SINGLE  TRACK. 


N'cwark,  N.  J.,  June  30,  i8g<j. 
Editor  "Review":  If  your  correspondent  "Single  Track"  (May 
issue,  page  295)  will  place  his  passing  sidings  equidistant,  ^^  mile 
apart,  and  run  his  cars  or  trains  at  a  uniform  speed  of  15  miles  per 
hour,  he  can  give  the  six-minute  service  required.  Let  him  also 
adopt  a  reliable  system  of  block  signals  and  it  will  prevent  much 
anxiety. 

R.  R.  B 
«  ■  • — 

CONDUCTORS'  ORDER. 


Oakland.  Cal..  June  27.  iSgo- 
Editor  "Review":     The  following  copy  of  an  order  recently  is- 
sued on  our  road  may  be  of  use  to  managers  who  have  had  trouble 

from  similar  causes. 
In  writing  orders  to  the 
men  the  endeavor  is 
made  to  have  them  per- 
fectly plain. 

"To  conductors:  I 
have  endeavored  in  the 
following  sketch  to  give 
you  an  idea  of  how  I 
want  a  trolley  rope  held 
at  crossings,  switches 
and  curves.  Do  not 
stand  away  from  the 
window  (storm  fronts 
are  used)  and  put  your 
arm  through  the  rope 
and  your  hand  in  your 
pocket;  you  would  not  hold  it  in  that  manner  if  you  expected  the 
trolley  to  jump,  and  I  want  you  to  hoid  the  rope  as  though  you  ex- 
pected it  to  jump  every  time.  Stand  up  close  to  the  glass,  take  in 
all  the  slack  rope  and  then  keep  a  tight  hold  on  the  rope  until  the 
danger  point  be  passed.  Do  not  attempt  to  collect  fares  with  one 
hand  and  hold  the  rope  with  the  other;  the  fares  can  wait  until  you 
have  passed  the  point  of  danger.  I  shall  expect  to  see  every  man 
obey  this   order  to  the   letter,  and  thereby  avoid  further  breakage 

or  delay  on  the  line."  ,,  _     , 

Yours   Truly. 

G.  Robertson. 

Div.  Supt.  Oakland  Transit  Co. 


FREIGHT  ON  TROLLEY  ROADS. 


Last  month  we  published  an  editoral  note  on  the  freight  traffic 
of  urban  and  suburban  electric  railways  which  has  caused  Mr.  J.  C. 
Bonner,  of  the  Bonner  Rail  Wagon  Co..  of  Toledo,  to  write  us  the 
following  interesting  letter  on  that  subject: 

"We  note  with  interest  your  editorial  in  current  issue  of  the 
■Review,'  relative  to  the  carrying  of  freight  on  trolley  lines,  and 
quotation  from  decision  of  Judge  Marean  of  New  York.  In  the 
freight  business  perhaps  no  one  has  endeavored  to  give  the  subject 
of  this  haulage,  more  consideration  during  the  last  three  years  than 
ourselves,  and  we  feel  assured,  you  have  taken  the  only  true  posi- 
tion relative  to  its  developemcnt  on  the  trolley  roads. 

"Very  many  managers,  as  you  know,  are  earnestly  considering  the 
question.  All  that  remains  now,  is  a  few  more  injunction  proceed- 
ings, and  favorable  court  decisions  such  as  secured  in  the  Supreme 
Court  of  New  York,  and  this  field  of  operation  will  be  generally 
enjoyed.  Probably  the  most  active  undertakings  in  this  line  have 
been  at  neighboring  cities.  Detroit,  Cleveland  and  Pittsburg  and  we 
are  inclined  to  think  to  some  degree  the  result  of  our  personal 
efforts  to  induce  freight  haulage.  All  the  roads  are  doing  well, 
and  so  far  as  we  have  learned,  with  no  objection  from  any  source. 


Of  course,  our  interest  in  the  matter  has  been  to  encourag;e  the 
use  of  rail  wagons  and  we  think  our  system  is  dearest  in  the  afTec- 
tions  of  the  road  managers  and  their  patrons.  They  have  been  ex- 
perimenting, and  there  were  as  many  plans  for  the  operation  of 
freight  service  as  there  are  difTerent  road  managements. 

"Vou  will  be  very  much  interested  in  our  more  recent  experiences. 
Briefly,  we  have  always  contented  the  haulage  of  packages  alone, 
either  in  cars  carrying  passengers  or  in  separate  express  cars  docs 
not  develop  the  best  results.  Still  this  service  is  most  gratifying 
to  freight  patrons,  nor  docs  it  meet  with  any  objection  from  country 
dealers.  On  the  other  hand  these  latter  are  very  liberal  and  it  is  to 
such  business  the  roads  owe  their  largest  portion  of  package  freight. 

"The  present  situation  in  Pittsburg  is  that  four  express  cars  are 
hauling  the  suburban  package  freight.  At  Cleveland,  four  roads 
with  a  central  station  for  receiving  and  distributing  freight,  are 
thoroughly  and  systematically  conducted.  Their  freight  auditor  vis- 
ited us  recently  and  stated  they  must  look  for  greater  facilities  in 
order  to  care  for  the  heavy  shipments  and  also  the  farm  produce 
.\  change  was  under  consideration  when  the  late  strike  was  declared. 
.\t  Detroit,  the  roads  first  operated  suburban  package  delivery 
using  passenger  cars,  and  charge  alike  for  passengers  and  packages. 
Now,  two  of  the  roads  have  rented  passenger  cars  from  the  Detroit 
Citizens  Railway  Co..  making  two  or  three  round  trips  a  day.  The 
seats  have  been  taken  out  of  the  cars  for  the  purpose  of  placmg 
freight.  .\ll  the  roads,  however,  maintain  independent  or  individual 
freight  departments. 

"The  Detroit  managers  have  protiiised.  as  soon  as  the  question 
of  municipial  ownership  is  decided,  to  take  up  and  favorably  con- 
sider our  proposition,  that  is,  a  central  freight  station  for  the  inter- 
change of  freight  under  one  management,  and  a  pro  rating  of  the 
earnings  of  the  package  haulage  express  freight,  which  is  to  be 
transported  in  remodeled  passenger  cars;  these  cars  to  act  as  motor 
propellers  for  rail  wagons  as  trailers  to  them,  for  carrying  the  heavy 
and  bulky  freight,  this  last  class  of  freight  being  by  far  the  largest 
part  of  business  offered  to  trolley  roads. 

"I  will  quote  from  a  few  of  many  recent  letters  endorsing  our 
eflforts  in  the  development  of  freight  haulage.  Hon.  Martin 
Dodge,  Director  of  Road  Inquirj-  of  the  U.  S.  Department  of  .Agri- 
culture, writes  us  in  part  as  follows:  'In  my  last  report  to  the  U.  S. 
Government.  I  made  special  mention  of  your  rail  wagons  and  rec- 
ommended them.  This  will  be  published  as  a  Farmer's  Bulletin  and 
generally  circulated  throughout  the  country.' 

"We  have  about  25  letters  that  come  from  the  most  representative 
jobbing  houses  of  Detroit.  The  B.  Stroh  Brewing  Co.  says:  "Your 
freight  service  between  here  and  Pontiac  is  excellent,  as  a  customer 
can  place  his  orders  in  the  morning  and  having  the  goods  reach  him 
the  same  day.  It  also  saves  cartage  at  both  ends  as  your  wagons 
call  for  the  goods  at  the  shipper's  place  of  business  and  deliver 
them  to  the  purchaser's  door.  We  wish  the  same  5er\ice  could  be 
established  between  Detroit  and  other  suburban  towns  like  Mt. 
Clemens.  Wayne.  Plymouth,  etc.  Phelps.  Brace  &  Co..  wholesale 
grocers  write:  'We  wish  to  say  that  the  Bonner  rail  wagon  system 
for  delivering  freight,  is  admirable  for  the  jobber,  the  manufacturer 
and  the  retailer.  It  gives  quick  delivery  of  freight,  much  quicker 
than  our  customers  have  been  having.  We  would  patronize  the 
system  extensively  if  it  were  extended,  and  we  hopie  it  will  be  ' 
Dwyer  &  \'hay.  wholesale  dealers  in  foreign  fruits,  write:  'We  have 
given  you  the  bulk  of  our  business  to  Pontiac.  as  the  trade  orders 
goods  shipped  that  way.  It  is  especially  5er\"iceable  in  shipping 
perishable  goods  as  their  is  less  handling  than  in  any  other  way.'  J. 
C.  Hamblen,  wholesale  oyster  house,  says:  'Your  system  of  collect- 
ing, transporting  and  delivering  freight  is  far  superior  to  anything 
of  the  kind,  that  has  come  under  my  notice.  Our  consignees  e.xpress 
themselves  as  well  pleased  with  the  service.'  Other  letters  are  of  a 
similar  tenor. 

"Just  now.  we  are  building  an  invoice  of  rail  wagons  to  be  shipped 
to  England,  within  30  days,  where  we  have  sold  the  wagons  and 
where  they  will  be  installed  in  the  sen-ice  of  the  Isle  of  Man  Elec- 
tric Co..  operating  some  75  miles  of  road  at  Douglas.  Ramsay  and 
other  towns.  The  wagons  will  be  utilized  in  the  haulage  of  farm 
produce,  granite,  ores  from  the  mines,  farm  fertilizers,  etc." 


The  street  railway  employes  of  Macon.  Ga..  have  effected  an  or- 
ganization with  a  large  membership  of  motormen  and  conductors. 
Their  charter  was  adopted  at  a  meeting  on  June  19th  which  was  held 
at  midnight  so  that  the  men  could  all  attend  after  finishing  their 
last  night  run. 
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LONG  DISTANCE  TRANSMISSIONS  FOR   ELEC- 
TRIC  RAILWAYS. 


There  j-eeni.-  ii-i  be  no  doubt  that  in  the  near  future  long  distance 
transmissions  by  means  of  polyphase  currents  will  form  an  import- 
ant feature  of  electric  railway  practice.  A  number  of  instances  of 
this  practice  have  already  been  mentioned  in  the  "Review,"  and  a 
new  road  has  just  been  projected  in  the  Kootenay  country  of  Brit- 
ish Columbia  which  will  be  operated  by  means  of  a  power  plant 
which  contains  a  number  of  most  interesting  and  unique  features. 
It  should  also  be  added  that  this  is  but  one  of  a  considerable  num- 
ber of  polyphase  transmissions  in  the  Pacific  Northwest,  where  there 
has  lately  been  remarkable  activity  in  the  projection  and  construc- 
tion of  long  distance  transmissions  operated  by  water  power. 
While  for  the  purpose  of  supplying  power  for  general  purposes  and 
especially  to  mining  machinery  the  induction  motor  has  now  be- 
come a  worthy  rival  of  direct  current  machinery,  street  railways 
will  undoubtedly  continue  to  be  operated  from  substations  contain- 
ing rotary  transformers  for  the  production  of  500-volt,  direct  cur- 
rents. 

The  West  Kootenay  Power  &  Light  Co.  whose  plant  is  de- 
scribed in  detail  in  the  Journal  of  Electricity  of  May,  1899,  contains 
an  unusual  number  of  useful  and  instructive  features.  This  plant  is 
essentially  a  power  plant,  only  a  small  percentage  of  its  output  be- 
ing applied  to  lighting  purposes,  and  so  various  are  the  uses  to 
which  this  power  has  been  applied  and  with  such  eminently  satis- 
factory results  that  a  considerable  extension  of  the  service  is  to  be 
made,  which  will  include  an  electric  railway  which  is  to  be  installed 
at  once. 

The  engineering  features  of  this  plant  are  most  interesting.  The 
power  house  is  situated  on  the  Kootenay  River  which  forms  a  con- 
necting link  between  Kootenay  Lake  and  the  Columbia  River,  and 
the  Bonnington  falls  from  which  the  power  is  supplied  are  situated 
near  the  lower  end  of  this  river.  At  low  water  these  falls,  both  up- 
per and  lower,  are  capable  of  delivering  267,000  horse-power  but 
the  lower  falls,  a  part  of  which  the  West  Kootenay  company  has 
utilized  have  an  available  head  of  40  ft.  at  low  water  and  are  capable 
of  delivering   100.000  horse-power. 

The  company  constructed  a  canal  cut  out  of  hard  rock,  650  ft.  in 
length  and  26  ft.  wide,  the  lower  end  of  which  widens  out  into  a 
forebay  54  ft.  wide.  The  forebay  is  shut  in  by  a  dam  of  solid  con- 
crete 32  ft.  high  and  26  ft.  wide  at  the  bottom,  tapering  to  6  ft.  wide 
on  top.  Across  the  head-race  150  ft.  from  the  concrete  dam  is  a 
wooden  dam  sloping  at  an  angle  of  42°,  constructed  of  sills  and 
timbers  securely  fastened  between  two  high  blufTs.  This  dam  is  44 
ft.  high  and  has  5  sluiceways  across  the  bottom,  the  object  of  which 
is  to  control  the  supply  of  water  to  the  forebay  at  all  times. 

The  back  of  the  dam  really  forms  one  side  of  the  power  house 
and  of  the  tail-race  which  runs  at  right  angles  to  it.  being  a  pit  20 
ft.  wide  by  30  ft.  deep  and  extending  nearly  the  length  of  the  power 
house,  which  is  66  ft.  The  dam  is  provided  with  two  feeders  of  9 
ft.  each  and  one  of  10  ft.,  the  upper  ends  of  which  are  closed  with 
wooden  gates.  Two  outside  frames  e.xtend  upward  of  30  ft.  and  the 
racks  for  raising  and  lowering  the  gates  are  bolted  to  the  wall 
of  each  pit.  The  gates  are  each  provided  with  a  small  iron  flood- 
gate, and  the  main  gates  are  raised  and  lowered  by  means  of  head- 
gate  irons  bolted  to  the  top  of  the  dam.  The  winches  controlling 
these  is  operated  by  one  man.  Three  steel  penstocks  run  through 
the  dam  into  the  hydraulic  room  of  the  station,  each  penstock  carry- 
ing a  standpipe  nearly  as  high  as  the  top  of  the  dam.  To  the  lower 
end  of  each  penstock  is  bolted  a  housing  which  contains  a  pair  of 
39-in.  horizontal  cylinder  gate  turbines,  the  housing  being  sup- 
ported on  I-beams  laid  on  the  retaining  walls  of  the  tail-race.  The 
draft  tubes  22  ft.  long  and  10  ft.  in  diameter  are  bolted  to  the  bottom 
of  the  housings.  The  generators  are  coupled  direct  to  the  turbine 
shafts,  and  three  exciters  are  driven  by  three  independent  12-in. 
horizontal  gate  turbines  contained  in  cast  iron  flumes  connected 
to  the  housings  of  the  large  wheels  from  which  they  derive  their 
water  supply. 

The  dynamo  room  contains  two  750-kw.  generators  and  one  of 
1,500  kw..  all  of  the  standard  General  Electric  revolving  field  type. 
These  run  at  a  speed  of  180  r.  p.  m..  have  40  poles  and  deliver  3- 
phase  currents  at  1. 100  volts. 

The  transformer  room  is  a  separate  compartment  at  one  end  of 
the  dynamo  room  and  contains  the  necessary  capacity  of  air-blast 
transformers:  they  are  12  in  number,  each  of  a  capacity  of  250  kw. 


These  deliver  a  potential  of  20.100  volts  to  the  line.  The  pole  line 
is  a  double  line  extending  to  Rossland,  a  distance  of  31  miles,  the 
profile  of  which  varies  in  height  by  over  2,200  it.,  and  a  step-down 
transformer  station  is  situated  at  the  latter  town.  A  branch  is  taken 
off  the  main  line  at  a  point  three  miles  from  Rossland  which  runs 
to  Trail,  B.  C,  a  distance  of  four  miles.  .At  this  town  is  situated 
the  great  smelter  of  the  Canadian  Pacific  Railroad  and  a  transform- 
er station  at  this  point  provides  3-phase  currents  at  550  volts  for 
the  operation  of  various  parts  of  the  smelter.  At  this  point  an  elec- 
tric tramway  is  to  be  immediately  built,  the  operation  of  the  plant 
in  all  kinds  of  weather  having  been  so  successful  as  to  encourage 
the  company  to  extend  its  operation  to  railway  work. 


LIFT  BRIDGE   FOR  A  GRADE  CROSSING. 


A  recent  number  of  the  Schweizcrische  Bauzeitung  has  an  il- 
lustrated description  of  a  peculiar  grade  crossing  which  was  in- 
stalled on  an  electric  railway  between  Stansstad  and  Engelberg, 
in  the  Canton  of  Unterwalden,  Switzerland.  This  road,  which  is 
about  14  miles  long,  is  operated  on  the  overhead  trolley  system 
and  a  rack  is  employed  on  the  steep  grades.  This  rack  is  in  the 
center  of  the  track  and  projects  about  3  in.  above  the  tops  of  the 
track  rails.    At  a  point  near  Engelberg  the  electric  line  requires  a 
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rack,  where  it  is  crossed  by  a  post  road,  and  to  prevent  the  rack 
from  becoming  clogged  with  dirt  from  the  post  road  and  also  to 
give  more  headroom  that  the  ordinary  height  of  the  trolley  wire 
allowed  an  elaborate  crossing  was  built. 

There  are  two  lift  bridges,  triangular  in  shape,  and  a  movable 
section  of  the  overhead  conductor.  The  bridges  are  shown  open 
and  closed  in  the  illustration;  as  the  bridges  are  opened  the  trol- 
ley wire  is  lowered,  and  vice  versa.  The  bridges  are  operated  by 
gears  and  the  wire  by  a  windlass. 


IN  THE  ORIENT. 


Press  dispatches  contain  the  following  item  concerning  electric 
railroading  in  the  Far  East:  "Since  the  introduction  of  trolley  cars 
into  Korea  several  children  have  been  run  over  and  killed  in  Seoul. 
The  people  to  the  number  of  several  hundred  burned  one  car  and 
smashed  another.  The  Japanese  and  European  engineers  narrowly 
escaped  death.  The  ignorant  people  attributed  the  drouth  which 
has  continued  for  some  lime  to  the  construction  of  the  electric  rail- 
ways." 

Further  reports  published  here  under  date  of  July  3d  say:  "Late 
oriental  advices  say  that  20  ringleaders  of  the  rioters  who  destroyed 
and  burned  the  electric  tramway  cars  at  Seoul  last  month  were  ex- 
ecuted in  public  at  Korea's  capital  four  weeks  ago.  They  met  their 
fate  bravely.  Their  heads  were  cut  ofT  and  exhibited  in  public  as  a 
warning  to  all  evil  doers.  It  was  believed  that  this  summary  action 
would  also  have  important  influence  upon  the  leaders  of  the  Korean 
rebellion,  which  was  assuming  large  proportions." 


The  Employes  Mutual  Benefit  Association  of  the  Syracuse  Rapid 
Transit  Railway  Co.  formally  opened  its  club  house  last  month  with 
an  entertainment  lasting  through  the  afternoon  and  evening.  The 
rooms  were  handsomely  decorated  and  a  musical  and  literary  pro- 
gram was  given. 
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RECENT  STREET  RAILWAY   DECISIONS. 


I'.nni.i)  iiv  .1.  I..  kiisi;ni;ki<(.i;k,  attoknkv  at  law,  liucai.o. 


PASSENGJCRS  DO  NOT  CICASl':    lO   I'.l'.  SUCH    AT  ONCE 
ON  ALIGHTING. 


South  Covington  &  Cinciiiiiati  Stri-ct  Uiilu.iy  Co.  v.  lir.illy  (Ky.), 
50  S.  W.  Rep.  2,w.  iVhir.  2J.  i8(j(). 
TIktc  was  no  error,  the  court  of  appeals  ot  Kentucky  holds,  in 
refusing  to  giv.'  an  inslruelion  that  "a  passenger  upon  a  street  car 
ceases  at  once  to  be  such,  upon  alighting  from  such  car."  It  docs 
not  think  that  such  an  instruction  embraces  the  law.  The  injury, 
for  which  it  here  affirms  a  judgment  for  damages  in  the  plainlifT's 
favor,  was  caused  by  liis  being  struck  by  a  car  on  a  parallel  track, 
going  in  the  opposite  direction  to  that  of  the  one  from  which  he 
had  just  alighted,  and  crossed  behind  in  an  effort  to  go  to  the  other 
side  of  the  street. 


AN  INVITATION  TO  ALIGHT. 


Citizens'  Street  Railroad  Co.  v.  Hoop  (Ind.),  53  N.  E.  Rep.  244. 
Mar.  14,  1899. 
The  allegations  of  the  complainant  in  this  case,  that,  as  the  car 
approached  the  crossing,  the  conductor,  who  was  standing  near  the 
plaintiflf  (Hoop)  on  the  platform,  invited  and  notified  the  latter 
"to  alight  from  said  car  by  stepping  one  side,  and  with  his  hands, 
passing  plaintiff  by  him,  to  allow  him  to  step  down  and  of?  said 
car,"  were  not  contradicted  by  any  answers  to  special  interroga- 
tories, of  which  there  were  a  number.  And,  the  appellate  court 
of  Indiana,  in  affirming  a  judgment  for  the  plaintiff,  goes  on  to  say, 
after  staling  this  fact,  the  rule  is  approved  by  many  authorities  that 
"a  passenger  is  justified,  as  a  general  rule,  in  obeying  the  direction 
of  the  employes  of  the  carrier;  and,  if  he  receive  injuries  obeying 
them,  the  carrier  is  liable,  even  if  it  appears  that,  if  ho  had  not 
obeyed,  he  would  have  escaped  injury." 


RIGHT  TO  SELECT  SWITCHMEN. 


Grand  Avenue  Railway  Co.  v.  Lindell  Railway  Co.  (Mo.),  50  S. 
W.  Rep.  302.  Mar.  21,  1899. 
Where  a  city  charter  such  as  that  of  the  city  of  St.  Louis  em- 
powers any  street  railway  company  to  use  the  tracks  of  any  other 
company  upon  payment  of  just  compensation  for  the  use  thereof 
under  such  rules  and  regulations  as  may  be  prescribed  by  ordi- 
nance, and  an  ordinance  is  passed  requiring  the  company  desiring 
to  use  another  company's  tracks  to  construct  and  keep  its  connec- 
tions with  such  tracks,  the  supreme  court  of  Missouri  holds  that 
the  duty  of  keeping  the  connections  justifies  the  requiring  of 
switchmen  to  be  employed  to  handle  the  switches;  and  that,  when 
the  whole  cost  of  paying  the  switchmen  is  thrown  upon  such  com- 
pany, along  with  the  responsibility  of  keeping  the  connections, 
the  right  to  select  the  agents,  for  whose  conduct  it  is  responsible, 
and  whose  wages  it  must  pay,  is  properly  conferred  upon  it,  in- 
stead upon  the  company  owning  the  tracks. 


PERSONS  CROSSING  STREETS  MUST  EMPLOY  PROP- 
ER PREC.VUTIONS  FOR  THEIR  OWN  SAFETY. 


Dieck  V.   New  Orleans  City  &  Lake   Railroad  Co.   (La.),  25  So. 

Rep.  71.    Nov.  21,  1898.    Webster  v.  Same  Company,  25  So.  Rep. 

77.    Jan.  23,  1899.     Rehcarings  denied  Feb.  6,  1899. 

In  the  first  of  these  cases,  the  supreme  court  of  Louisiana  says 
that  the  authorities  are  numerous  and  uniform  to  the  effect  that  a 
person  whose  business  or  pleasure  occasions  him  to  use  the  streets 
ot  a  city  which  are  traversed  by  electric  cars,  and  particularly  at 
crossings,  is  guilty  of  negligence  if  he  fails  to  employ  proper  pre- 
cautions for  his  safety.  He  is  bound  to  look  and  listen  for  the  ap- 
proach of  cars,  and  to  exercise  ordinary  care  and  caution  to  avoid 
possible  danger  of  a  collision;  and,  should  he  see  an  approaching 
car  in  close  proximity,  it  would  be  his  plain  duty  to  halt  until  same 
could  pass  by,  rather  than  run  the  risk  of  an  accident  by  attempt- 
ing to  cross  the  track  in  front  of  it.    Failing  to  take  such  necessary 


precautions  for  his  safety,  the  injured  party  is  guilty  of  that  negli- 
gence which  deprives  him  of  the  right  to  reimbursement  for  injury 
received.  In  the  second  case,  the  supreme  court  declares  that  one 
who  heedlessly  attempts  to  cross  ahead  of  a  car  properly  nianagi:'l 
ii  injured,  has  no  one  to  blame  but  himself.  It  is  true  that  one  on 
foot  has  a  right  to  cross  the  street  where  he  pleases,  provided  he 
exercises  the  right  with  due  caution.     It  is  his  duly  to  usi-  due  care 


INCREASE  OF  DANGER  MUST  HE  ML!    WITH  AN   IN- 
CREASE OF  CARE. 


Price  v.  Charles  Warner  Co.  (Del.),  42  Atl.  Rep.  Tx/j.  Jan.  6,  1899. 
It  was  contended  in  this  case  that  the  doctrine  of  the  superior 
right  of  a  street  railway  company  has  no  application  to  street  cross- 
ings. But  the  superior  court  of  Delaware  answers  that  it  would 
certainly  be  contrary  to  public  policy,  and  in  violation  of  the  rights 
of  a  street  railway  company,  to  allow  its  tracks  to  be  blocked  at 
street  crossings  by  the  negligence  of  drivers  of  vehicles.  The  pub- 
lic, using  due  care,  have  the  right,  in  vehicles  or  on  foot,  it  goes  on 
to  say,  to  cross  street  railway  tracks,  as  well  within  the  blocks  as 
at  street  crossings.  There  is,  however,  this  difference:  The  com- 
pany has  knowledge  that  at  street  crossings  a  larger  number  of 
persons  and  vehicles  are  usually  found  crossing  the  track  than  at 
other  places,  and  this  imposes  upon  the  company  the  need  of 
greater  care  at  street  crossings  than  where  the  danger  is  less.  The 
ifimpany  and  the  traveler  are  retuiired  to  use  such  reasonable  care 
as  the  circumstances  of  the  case  demand,  an  increase  of  care  on  the 
part  of  both  being  recjuired  when  there  is  an  increase  of  danger. 
The  right  of  each  must  be  exercised  with  due  regard  to  the  right 
o!  the  other,  and  the  right  of  each  must  be  exercised  in  a  reasona- 
ble and  careful  manner,  so  as  not  unreasonably  to  abridge  or  inter- 
fere with  the  right  of  the  other. 


HAD     RIGHT    TO     SUPPOSE     BOY     WOULD     REMAIN 
WHERE  HE  WAS. 


O'Rourke  v.  New  Orleans  City  &  Lake  Railroad  Co.  (La.),  25  So. 

Rep.  323.     Mar.  7,  1899.     Rehearing  denied  Mar.  20,  1899. 

Here  it  appears  that  a  boy  ii  years  of  age,  standing  at  night  on 
the  off  side  of  the  down-town  track  of  the  defendant's  street  rail- 
way, waiting  for  a  car  on  the  up-town  track  (which  was  furthest 
from  him)  to  pass,  and,  that  car  having  passed,  without  looking  up 
the  track  nearest  him,  to  see  whether  or  not  it  was  safe  to  cross, 
stepped  on  the  track,  12  or  15  feet  in  front  of  an  aproaching  down- 
town car,  tripped  and  fell,  having  his  foot  crushed.  This,  the  su- 
preme court  of  Louisiana  holds,  was  a  case  of  want  of  care  on  the 
boy's  part,  barring  recovery  of  damages:  it  being  shown  that,  not- 
withstanding effort  on  the  part  of  the  motoneer  to  arrest  the  car, 
it  could  not  be  done  in  that  distance. 

The  motoneer  had  a  right,  the  court  particularly  holds,  to  sup- 
pose that  the  boy  was  waiting  for  his  car  to  pass,  and  to  expect  that 
he  w-ould  remain  where  he  was  out  of  danger  until  it  had  passed. 

The  projection  above  the  rail  only  half  an  inch  of  an  unbevelcd 
plank,  placed  between  the  rails  of  a  street  railway  track,  the  court 
further  holds,  constitutes  no  such  faulty  construction  or  dangerous 
obstruction  as  would  justify  holding  the  street  railway  company  re- 
sponsible in  damages  because  of  a  person  tripping  over  the  same 
and  falling,  all  that  is  required  of  municipal  corporations  being  that 
they  keep  the  streets  in  a  reasonably  safe  condition  for  a  person 
exercising  ordinary  care  and  prudence,  which  rule  can  hardly  be 
extended  further  as  to  street  railwavs. 


ACCIDENTS  SAID  TO  SOMETIMES  PRODUCE  RESULTS 
STRANGER  THAN  FICTION. 


Basting  v.  Brooklyn  Heights  Railroad  Co.  (N.  Y.).  57  N.  Y.  Supp. 

119.  Mar.  24.  1899. 

In  this  case,  where  the  second  appellate  division  of  the  supreme 
court  of  New  York  affirms  a  judgment  for  $6,500,  with  costs,  in 
favor  of  the  plaintiff,  a  young  woman  about  20  years  of  age,  the 
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court  remarks  at  the  outset  that  the  trial  was  peculiar  in  the  fact 
that  the  plaintiff  was  the  only  witness  to  the  accident,  but  that  a 
careful  reading  of  her  testimony  satisfied  it  that  there  was  no  possi- 
ble alternative  to  the  submission  of  the  issues  to  the  jury,  and  that 
it  is  dilticult  to  predicate  error  of  a  submission  of  questions  to  the 
jury  when  a  failure  to  submit  would  have  involved  reversal. 

Among  other  things,  the  plaintiff  testified  that  the  car  had 
stopped,  and  that  she  was  in  the  act  of  alighting  from  the  rear  plat- 
form, with  her  right  hand  upon  the  rail  of  the  dashboard,  and  one 
foot  in  the  air,  ready  to  step  off,  when  the  car  started,  by  reason 
of  which  she  was  thrown  forward,  instead  of  backward.  Counsel 
for  the  company  insisted  that  such  a  story  bore  its  own  refutation. 
But  the  court  answers  that  it  is  not  prepared  to  agree  to  that,  as  the 
study  of  accidents  shows  strange  and  inscrutable  results,  sometimes 
stranger  than  fiction.  And  so,  while  it  is  unable  to  tell  the  method, 
It  holds  that  was  just  the  question  properly  submitted  to  the  jury, 
and  that  it  cannot  interfere  with  the  verdict. 

Furthermore,  the  court  holds  that  it  is  not  strange  that,  in  the 
excitement  of  her  fall,  she  did  not  clearly  notice,  and  afterwards  re- 
member the  number,  of  the  car.  And  this  is  the  more  important 
in  this  connection,  because  it  appears  that  the  plaintifT's  inability 
to  remember  the  number  prevented  the  defendant  from  making  a 
witness  of  the  motorman  or  conductor,  it  having  no  report  of  such 
accident,  although  its  rules  required  reports  of  accidents. 


SIGNAL  MUST  BE  COMMUNICATED   BY   CONDUCTOR 
TO  IMPOSE  LIABILITY. 


Armstrong  v.  Metropolitan  Street  Railway  Co.  (N.  Y.),  55  N.  Y. 

Supp.  498.  Jan.  24,  1899. 

It  is  not  doubted  that  if  the  jury  cgukl  find  from  the  evidence 
that  the  conductor  communicated  to  the  gripman  the  passenger's 
signal  to  stop,  and  that  the  gripman,  in  response  to  that  signal, 
slackened  the  speed  of  the  car  for  the  purpose  of  allowing  the  pas- 
senger to  alight,  it  would  be  proper  for  the  latter  to  prepare  to  get 
ofT  the  car,  and  it  would  be  negligence  for  the  gripman  to  sud- 
denly, without  warning,  increase  the  speed  of  the  car  before  he  had 
reasonable  time  to  alight,  says  the  second  appellate  division  of  the 
supreme  court  of  New  York.  But,  the  evidence  in  this  case  not 
going  beyond  proving  that  the  plaintiff  signaled  the  conductor,  the 
court  a  second  time  reverses  a  judgment  against  the  company,  on 
the  ground  that  no  negligence  on  its  part  was  shown. 

True,  the  plaintiff  testified  that,  after  he  gave  the  signal  to  the 
conductor,  the  car  slowed  up;  but,  the  court  insists,  there  is  no 
necessary  connection  between  the  two  facts.  When  the  location 
of  the  accident  is  considered,  having  in  mind  the  duly  imposed 
upon  the  company  to  operate  its  cars  with  a  reasonable  degree  of 
care,  so  as  not  to  injure  pedestrians  or  vehicles  lawfully  in  the  high- 
way, the  court  continues,  a  mere  change  in  the  speed  of  the  car  is 
not  to  be  presumed  to  be  in  response  to  a  signal  from  the  con- 
ductor; nor  does  it  evidence  on  the  part  of  the  gripman  an  inten- 
tion or  purpose  to  give  the  passenger  an  opportunity  to  alight. 

The  slackening  of  the  speed  of  a  car  may  be  due  to  the  exercise 
of  reasonable  care  in  the  operation  of  the  car  with  respect  to  pedes- 
trians or  vehicles;  and  in  the  absence  of  knowledge  that  the  con- 
ductor had  signaled  the  gripman  to  stop,  and  that  he  was  in  the  act 
of  doing  so  in  response  to  the  signal,  the  court  holds  that  the  plain- 
tiff would  have  no  ground  for  assuming  that  a  change  in  the  speed 
of  the  car  was  intended  for  his  benefit  or  convenience. 


STREETS    MUST   BE    MAINTAINED    IN    REASONABLY 
SAFE  CONDITION. 


Citizens'  Street  Railroad  Co.  v.  Ballard  (Ind.),  52  N.  E.  Rep.  729. 

Jan.  24,  1899. 

The  apellate  court  of  Indiana,  in  affirming  a  judgment  against  the 
street  railroad  company,  holds  that  the  trial  judge  properly  in- 
structed the  jury  that  the  decedent  had  the  right  to  presume,  and 
to  act  on  the  presumption,  unless  he  had  knowledge  to  the  con- 
trary, that  the  street  was  in  a  reasonably  safe  condition  for  travel 
by  him  if  he  used  due  care;  and  the  fact  that  he  knew  or  had  reason 
tc  believe  the  street  unsafe  would  not  perclude  him  from  using  the 
street,  but  in  such  case  he  must  use  care  proportioned  to  the  danger 
of  which  he  knew  or  had  reason  to  apprehend;  and  if  he  did  not 
know  or  had  reason  to  apprehend  danger,  or  knew  it,  and  used  care 


proportioned  to  the  known  or  reasonably  apprehended  danger, 
and  notwithstanding  such  care  was  injured,  then,  so  far  as  contribu- 
tory negligence  was  concerned,  there  might  be  a  recovery. 

Even  if  the  street  railway  was  built  under  a  contract  with  the 
county  commissioners,  when  the  highway  became, a  part  of  the  city, 
the  court  holds,  it  was  the  duty  of  the  company  to  maintain  its  track 
so  as  to  preserve  the  public  highway  in  a  reasonably  safe  condition 
for  public  use  and  travel;  and  that  it  was  its  duty  to  do  this  whether 
there  was  any  ordinance  requiring  it  to  be  done  or  not.  In  other 
words,  it  says  that  it  was  the  duty  of  the  company  to  keep  its  tracks 
in  such  condition  as  not  to  render  the  highway  unsafe  for  the  public, 
regardless  of  any  privilege  granted  or  attempted  to  be  granted  by 
the  board  of  commissioners;  and  that  this  duty  continued  as  long 
as  the  remained  a  public  highway,  no  matter  within  what  jurisdic- 
tion it  might  be. 

The  cases  cited  by  counsel  denying  the  right  of  a  municipality  to 
impose  additional  burdens  to  those  provided  for  in  the  contract  with 
the  municipality  the  court  says  are  not  in  point.  Requiring  a  street 
railway  company  to  keep  its  tracks  in  such  condition  as  not  to  in- 
terfere with  the  public  use  of  the  street,  it  insists,  is  quite  a  different 
thing  from  requiring  the  comi)any  to  make  a  certain  kind  of  im- 
[jrovcment  jircscribed  by  the  municipality,  and  not  provided  for  in 
the  original  contract  between  the  ocmpany  and  the  city. 


ACCEPTED    ORDINANCE    A    VALID    CONTRACT    CON- 
TROLLING  LIBILITY    FOR  STREET   IMPROVEMENTS. 


West  Chicago  Street  Railroad  Co.  v.  City  of  Chicago  (III.),  53  N. 

E.  Rep.  112.     Feb.  17,  1899. 

On  July  30,  1883,  there  were  three  street  railway  companies  oper- 
ating street  railways  in  the  different  divisions  of  the  city  of  Chicago; 
and  an  ordinance  was  then  passed  providing  for  the  payment  of  an 
annual  car  license  by  said  companies.  Section  2  of  said  ordinance 
provided  as  follows:  "Each  one  of  said  railway  companies  shall 
hereafter,  as  respects  the  filling,  grading,  paving  and  otherwise  im- 
proving or  repairing  the  streets  or  parts  of  streets  upon  which  it 
has  constructed  its  railways,  or  any  of  them,  fill,  grade,  pave  and 
keep  in  good  repair,  during  all  of  the  time  the  privilege  of  using  said 
streets  or  parts  of  said  streets  shall  extend,  eight  feet  in  width  where 
a  single  track  is  used  or  sixteen  feet  in  width  where  a  double  track 
is  used,  the  said  eight  or  sixteen  feet  to  include  the  railway  track  or 
tracks,  in  accordance  with  such  ordinance  as  the  city  council  may 
pass  respecting  such  filling,  grading,  paving  or  repairing;  and  the 
same  shall  be  done  by  the  railway  companies  with  like  material,  in 
like  manner  and  at  the  same  time  as  required  as  to  the  rest  of 
said  street  not  embraced  in  the  eight  or  sixteen  feet  in  width, 
except  that  it  may  use  stone  as  authorized,  or  such  other  material 
as  may  hereafter  be  authorized  by  the  city  coimcil,  *  *  *  for  the 
space  between  the  rails  of  each  track."  In  consideration  of  the 
acceptance  of  said  ordinance  by  the  companies,  the  right  to  main- 
tian  and  operate  their  railways  was  extended  20  years. 

This,  the  supreme  court  of  Illinois  holds,  made  a  valid  contract 
between  the  plaintiff  company  and  the  city  establishing  the  share 
or  proportion  of  the  former's  contribution  for  the  purpose  of  grad- 
ing and  paving  a  street,  so  as  to  preclude  the  imposition  upon  it 
of  additional  burdens  therefor. 

The  language  of  the  ordinance,  the  court  holds,  can  only  be  con- 
strued as  fixing  and  specifying  the  duties  of  the  railway  company 
in  regard  or  with  respect  to  all  such  improvements;  and  it  tneans 
that,  when  the  company  constructs  its  railway  through  a  street  or 
a  part  of  it,  it  shall  fill,  grade,  pave,  and  keep  in  repair  the  width 
specified. 


TOWN  COULD  NOT  EXEMPT  FROM  TAXATION. 


South   Covington   &   Cincinnati    Street   Railway   Co.    v.   Town   of 

Bellevue  (Ky.),  49  S.  W.  Rep.  23.    Jan.  13,  1899. 

This  was  an  action  brought  to  enjoin  the  collection  of  cet'i  < 
taxes.  Involved,  especially,  was  a  town  ordinance.  wMch  provide  '. 
among  other  things,  that,  "in  consideration  of  said  reduction  01 
fares  between  the  town  of  Bellevue  and  the  city  of  Cincinnati,  and 
the  city  of  Cincinnati  and  Bellevue.  and  in  consideration  of  equip- 
ping said  line  with  electric  power,  and  so  insuring  rapid  transit 
over  said  line,  the  South  Covington  and  Cincinnati  Street  Railway 
Company  is  hereby  released  from  any  and  all  obligations  to  keep 
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:iiiy  part  uf  llic  slricls  i)ci:ii|iii'il  by  its  track  in  llic  town  of  Bt-llevuc 
in  repair,  and  is  released  froiii  llie  payment  of  car  license  except  as 
liereinafter  jjrovided,  and  frnni  llic  payment  of  taxes  of  any  and 
every  kind,  except  an  ail  valurrm  lax  iipmi  its  real  estate  and  per- 
sonal property." 

In  allirmiiiK  a  judKnuiil  in  favor  of  the  l<iwn,  the  conrl  of  ap- 
peals of  Kentncky  IkjMs  th.il  a  provision  in  the  charter  of  the  town 
that  the  board  of  trnstees  should  not  nr.un  any  special  privilege  to 
iiny  person,  corporation,  or  company,  nor  exempt  any  such  person 
or  persons  from  the  payment  of  an  annual  lax,  prohibited  the 
town  from  making  the  contract  claimed  by  the  street  railway  com- 
pany; and,  besides,  that  the  new  constitution,  which  was  at  the 
time  in  full  force,  would  also  seem  to  prevent  the  making  of  any 
such  contract;  and  that,  for  these  two  reasons,  the  contract,  even 
if  it  altem])ted  to  exempt  the  value  of  llie  comp.iny's  fr.inchise  from 
taxation,  would  be  null  and  void. 

Moreover,  the  court  expresses  the  opinion  that  a  fair  construc- 
tion of  the  contract  only  exempts  the  company  from  the  payment 
of  a  license  tax  or  fee  proper;  that  is  a  specific  tax  for  the  privilege, 
without  regard  to  its  value.  .'\nd  it  s.nys  that  section  4077  of  the 
Kentucky  Statutes  does  not  levy  a  tax  for  such  purpose,  but  merely 
fixes  a  basis  for  determining  the  value  of  certain  franchises;  and 
that  it  was  wholly  immaterial,  so  far  as  this  action  was  concerned, 
whether  the  town  authorities  of  Bellevuc  were  bound  to  adopt  the 
state  valuation  as  the  value  of  the  franchise  for  city  taxation  or 
not,  though,  as  matter  of  law,  the  valuation  by  the  state  board  of 
the  property  was,  in  law,  conclusive  as  to  its  value  for  city  assess- 
nienl. 


PASSENGERS    NOT    REQUIRED    TO    EXERCISE    SAME 
CARE  AS  CONDUCTORS. 


Cobb  v.  Lindcll  Street  Railway  Co.  (Mo.),  50  S.  \V.  Rep.  310. 
Mar.  7,  1899. 

On  the  trial  of  this  case  the  defendant  asked  that  the  jury  be 
instructed  that,  if  the  accident  resulted  in  a  mutual  mistake  of  the 
plaintiff  and  the  conductor  in  relation  to  the  signals  that  passed 
between  them,  and  if  the  mistake  was  such  as  reasonably  prudent 
persons  in  like  circumstances  might  make,  the  plaintiff  could  not 
recover  damages.  But  the  judge  modified  the  instruction  to  read 
that  if  it  was  such  a  mistake  "as  a  reasonably  prudent  passenger 
and  a  careful  and  skillful  conductor,  exercising  a  very  high  de- 
gree of  care,  would  make  under  like  circumstances,  then  the 
plaintiff  could  not  recover."  By  doing  this,  it  will  be  observed, 
he  laid  down  one  degree  of  care  incumbent  on  the  passenger  and 
a  higher  degree  of  care  on  the  carrier's  servant.  And  now  the  su- 
preme court  of  Missouri  holds  that  he  made  no  mistake  when  he 
drew  the  demarkation  between  the  degree  of  care  that  devolved  on 
the  passenger  and  that  which  devolved  on  the  conductor. 

The  degree  of  care  that  a  railroad  company  is  bound  to  exercise 
for  the  safely  of  its  passengers,  the  court  holds,  is  not  limited  to 
the  construction  and  equipment  of  the  road,  but  includes  service 
also. 

Moreover,  the  court  says  that  the  position  taken  by  the  de- 
fendant all  through  this  case  seemed  to  assume  that  the  plaintiff 
was  bound  to  know  as  much  about  the  movements  of  the  train  as 
the  conductor  himself;  but,  it  declares,  the  law  did  not  charge  her 
with  such  knowledge. 

It  also  holds  that  it  was  negligence  to  start  the  car  with  a  violent 
motion  while  she  was  in  the  act  of  alighting,  even  if  she  was  slow 
in  her  movements.  But,  it  adds,  that  if  it  could  be  inferred,  from 
the  petition,  that  the  accident  resulted  from  an  attempt  of  the  plain- 
tiff to  alight  while  the  car  was  moving,  that  would  be  the  end 
of  her  case.  .'\nd  then  it  says  that  the  petition  distinctly  stated  that 
the  car  had  so  nearly  stopped  that  its  motion  was  scarcely  percep- 
tible, and  that  its  sudden  and  violent  starting  while  she  was  in  the 
act  of  alighting  was  the  cause  of  her  fall,  and  holds  that  the  petition 
was  sufficient  to  support  a  verdict  for  the  plaintiff. 


GLANCING  UP  AND  DOWN  STREET  FROM  SIDEWALK 
NOT  ENOUGH. 


street  railway  track  for  a  distance  of  several  blocks,  has  met  the 
obligation  resting  upon  her  of  exercising  reasonable  care,  when  she 
hai  glanced  up  and  down  the  street  from  the  sidewalk,  and  then, 
with  no  further  excrcis.1:  of  her  faculties,  walks  slowly  and  delib- 
erately upon  the  track,  with  an  approaching  car  fully  in  view, 
with  its  bell  ringing,  the  second  appellate  division  of  the  supreme 
court  of  New  York  pronounces  absurd. 

This,  the  court  goes  on  to  say,  was  not  an  accident  at  a  crowded 
street  crossing,  where  the  rights  of  the  parties  were  equal,  and 
where  the  company  was  charged  with  the  duty  of  having  its  cars 
in  full  control,  so  that  while  the  company  was  then,  as  at  all  times, 
charged  with  the  duty  oi  exercising  a  reasonable  degree  of  care  in 
operating  its  cars,  the  plaintiff,  the  court  holds,  had  no  right  to 
assume  that  the  car  would  be  in  such  control  that  the  motorman 
would  be  able  to  protect  her  against  her  own  negligence. 

Nor  docs  the  court  think  that  the  motorman  was  bound  to  as- 
sume that  this  plaintiff,  in  broad  daylight,  would  continue  to  ad- 
vance until  she  should  be  in  a  position  of  danger.  She  was  walk- 
ing slowly;  she  could  stop  anywhere  within  two  or  three  feet  of 
the  car,  and  allow  it  to  pass  in  safety;  and,  the  court  insists,  unless 
there  was  something  in  her  conduct  to  indicate  an  intention  of 
crossing  regardless  of  the  approach  of  the  car,  the  motorman 
was  not  bound  to  assume  that  she  would  recklessly  or  heedlessly 
walk  into  the  danger. 

It  is  not  enough,  continues  the  court,  that  the  plaintiff  should 
merely  l<iok  in  both  directions;  she  must  look  for  the  purpose  of 
seeing  if  there  is  danger;  and  if  her  rate  of  progress  in  passing  over 
the  danger  point  is  so  slow  that  a  car,  in  traveling  at  a  reasonable 
rate  of  speed,  may  be  reasonably  expected  to  have  come  within 
view,  and  in  such  a  position  as  to  cause  danger,  she  is  not  excused 
from  the  duty  of  using  her  eyes  because  she  may  at  some  previous 
time  have  discharged  this  duty. 

Moreover,  the  fact,  if  it  was  a  fact,  that  the  plaintiff  was  some- 
what hard  of  hearing,  the  court  holds,  only  increased  her  obliga- 
tion to  make  such  use  of  her  eyes  as  was  intended,  to  avoid  danger. 

Plaintiffs,  it  adds,  have  some  duties  to  perform. 


PROVISION  AS  TO  FARES  IN  ACCEPTED  ORDINANCE 
HELD  OBLIGATORY. 


Hickman   v.    Nassau    Electric    Railroad    Co.    (N.    Y.),    56   N.    Y. 
Supp.  751.     Jan.  .3,  1899. 
To  hold  that  a  woman  56  years  of  age,  in  good  health  and  in 
the  possession   of  her  faculties,   with   an  unobstructed  view  of  a 


People  v.  Suburban  Railroad  Co.  (III.),  53  N.  E.  Rep.  349.  Feb. 
17,  1899.     Rehearing  denied  April  7,  1899. 

A  village  ordinance  granting  to  a  street  railway  company  au- 
thority to  enter  upon  its  streets  and  construct  and  operate  its 
road  there,  provided  that  the  fare  charged  shall  not  be  above  a 
certain  amount,  the  acceptance  of  the  ordinance,  and  the  enjoy- 
ment of  the  benefits  of  its  provisions  by  the  company,  the  supreme 
court  of  Illinois  holds,  must  be  regarded  as  establishing,  so  far  as 
the  company  is  concerned,  and  as  estopping  it  to  deny,  that  the 
exaction  of  a  greater  sum  for  the  transportation  of  passengers 
than  said  maximum  is  an  unreasonable  exaction,  and  unjust  dis- 
crimination against  those  of  the  public  who  may  desire  to  travel 
over  said  road. 

The  fact  that  the  ordinance  requires  that  the  company  shall 
formally  accept  it  as  conditioned,  the  court  holds,  has  no  effect  to 
render  the  grant  a  mere  private  contract,  and  that  there  is  noth- 
ing in  the  nature  of  the  duty  in  question  rendering  it  impracticable 
to  enforce  the  performance  of  it  by  writ  of  mandamus. 

Furthermore,  if  any  consideration  could  be  deemed  necessary, 
the  court  holds  that  the  privilege  of  entering  upon  the  streets  of 
the  village,  and  erecting  poles,  stringing  wires  thereon,  and  con- 
structing and  operating  the  road  by  electricity  upon  and  along 
such  streets  would  constitute  ample  consideration  to  render  the 
obligations  imposed  by  the  ordinance  binding. 

That  one  of  the  points  covered  by  such  restriction  of  fares  is 
beyond  the  company's  own  line,  the  court  apparently  does  not 
think  makes  any  difference,  if  the  company  has  made  running 
arrangements  with  other  companies,  and  is  engaged  in  transport- 
ing its  passengers,  by  means  of  its  own  cars  and  the  cars  of  con- 
necting lines,  to  said  point,  especially  where  the  purpose  is  merely 
to  prevent  a  discrimination  in  rates  charged  in  said  village  and 
those  charged  at  a  specified  other  place  on  said  company's  road, 
for  transportation  to  said  point  off  its  road. 

Referring  to  article  II  of  section  12.  of  the  constitution  of  the 
state,  the  supreme  court  says  that  it  vests  in  the  general  assembly 
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ample  authority  to  enact  laws  to  prevent  extortion  and  unjust  dis- 
crimination in  the  rates  charged  for  the  transportation  ot  passen- 
gers by  street  railways,  and  that,  notwithstanding  the  fact  that  the 
general  assembly  has  not  enacted  legislation  to  carry  this  provision 
of  the  constitution  into  operation,  yet  the  provision  cannot  be 
otherwise  regarded  than  as  a  declaration  of  the  sovereign  power 
that  a  corporation  operating  a  street  railway  owes  it  aj  a  duty  to 
the  public  to  demand  only  reasonable  prices  for  transportation  of 
passengers,  and  to  serve  the  public  without  unjust  discrimination. 


the  use  of  its  tracks,  and  whenever  the  cars  of  both  companies 
approached  the  intersection  the  defendant  company  was  given  the 
right  of  way. 

These  items,  the  supreme  court   holds,   covered  all   the   grounds 
upon  which  compensation  could  be  lawfully  allowed. 


JUST  COMTHX-SATION   FOR  USE  OF  TR.\CKS. 


Grand  Avenue  Railway  Co.  v.  Citizens'  Railway  Co.  (Mo.),  jO  S. 
\V.  Rep.  305.  Mar.  2t,  1809. 

This  was  a  proceeding  by  the  plaintiff  company,  a  street  railway 
corporation  of  the  city  of  St.  Louis,  to  determine  the  compensation 
it  must  pay  the  defendant  company,  under  a  city  ordinance,  for  the 
use  of  the  latter  company's  tracks  between  certain  points.  Both  com- 
panies objected  to  the  award.  The  plaintifl  company,  on  the  ground 
that  the  amount  was  excessive.  The  defendant  company,  because 
too  small,  in  that  among  other  things,,  no  damages  were  allowed  it 
for  its  loss  of  business  by  reason  of  the  competition  in  a  field  it 
had  occupied  as  a  pioneer,  and  for  the  reason  that  the  plaintiff  com- 
pany was  not  required  to  pay  its  proportion  of  the  license  or  fran- 
chise tax  imposed  upon  the  defendant  company  by  the  city  for  the 
privilege  of  constructing  and  operating  its  road. 

Now,  if  the  defendant  company  had  an  exclusive  right  to  occupy 
this  street  with  its  tracks,  the  supreme  court  of  Missouri  says, 
its  right  to  compensation  for  loss  of  profits  from  competition 
would  not  be  a  question  admitting  of  discussion;  but  the  contrary, 
it  holds,  was  absolutely  true.  When  it  received  its  franchise  to 
construct  its  road  and  carry  passengers  for  hire,  the  court  maintains, 
it  was  not  an  exclusive  right,  and  under  the  laws  in  force,  could 
not  be. 

The  court  says  that  streets  are  dedicated  tor  public  use,  and  the 
trust  is  confided  to  the  municipality  to  preserve  them  for  that 
purpose  only,  so  that  it  necessarily  follows  that  it  \yould  have 
been  competent  to  have  granted  a  rival  corporation  the  right  to 
lay  its  tracks  also  on  that  street,  and  no  action  would  have  accrued 
to  the  defendant  company  for  the  diversion  of  its  business  by  rea- 
son of  this  competition.  For  this  reason,  and  because,  in  addition, 
the  defendant  company  accepted  its  franchise  under  a  contract  to 
permit  any  other  road  to  use  its  tracks,  the  court  holds  that  the 
idea  of  compensation  for  loss  of  profits  from  competition  must 
be  banished. 

It  also  holds  that,  inasmuch  as  the  rights  to  use  a  part  of  the  de- 
fendant company's  tracks  did  not  make  the  plaintiff  company  a 
joint  owner  of  its  franchise,  it  need  not  pay  any  portion  of  its 
franchise  ta.x. 

Furthermore,  the  damages  recoverable  being  limited,  by  the 
charter  of  the  city  to  "just  compensation,"  the  court  holds  that  the 
law  excluded  not  only  the  diminution  of  profits  by  reason  of  com- 
pensation, but  as  well  also  the  delays,  inconveniences,  and  jolts 
arising  from  permitting  one  road  to  cross  another,  as  the  right  of 
crossing  in  a  public  highway  is  an  absolute  one,  and  cannot  be 
made  the  basis  for  an  allowance  of  damages. 

Then,  the  court  declares,  it  is  the  value  of  the  trackage  occupied, 
and  not  its  cost,  which  must  form  the  basis  of  the  computation  of 
the  compensation  to  be  allowed. 

Here,  after  such  value  was  ascertained,  the  plaintiff  company 
was  required  to  pay  interest  at  6  per  cent  on  one-half  thereof.  It 
was  also  required  to  pay  one-half  of  the  annual  taxes,  half  of  the 
annual  cost  of  repairs  and  maintenance  of  the  tracks  on  the  de- 
fendant company's  own  estimate,  one-half  of  the  cost  of  sanding, 
watering,  cleaning,  and  salting  the  tracks,  and  one-half  of  the 
cost  of  renewing  said  tracks  and  granite  and  wood  paving  when- 
ever said  renewals  should  be  required,  the  plaintiff  company  being 
required  to  give  a  bond  for  $15,000  conditional  that  it  would  pay 
its  said  part  of  the  cost  of  said  renewals.  Besides  this,  and  the 
plaintiff  company,  having  at  its  own  expense,  constructed  the 
switches  and  connections  with  the  tracks  of  the  defendant  com- 
pany where  their  roads  intersected,  it  was  required  to  maintain  the 
same,  and  keep  switchmen  at  each,  and  employed  at  all  hours  when 
trains  were  running,  and  pay  the  same.  The  plaintiff  company 
was  also  forbidden  to  hinder  or  delay  the  defendant  company  in 
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Tcrre  Haute  Electric  Railway  Co.  v.  Lauer  (.hul.),  52  N.   E.  Rep. 

703.    Jan.  26,  1899. 

The  law  applicable  to  this  case  was  fairly  stated,  the  appellate 
court  of  Indiana  holds,  in  this  instruction  of  judge  to  jury:  "If  you 
tnd  from  the  evidence  in  the  cause  that  the  plaintiff  was  a  pas- 
senger on  one  of  defendant's  cars,  and  was  occupying  a  seat  inside, 
in  a  safe  place;  and  you  further  find  that  said  car  was  crowded  with 
passengers,  and  all  the  seats  were  taken,  and  that  the  plaintiff  arose 
and  vacated  his  seat  to  accommodate  some  lady  passengers  who 
had  entered  the  car,  and  that,  on  account  of  the  crowded  condition 
of  said  car,  instead  of  standing  therein  he  voluntarily  left  it  and 
passed  out  to  the  platform,  and  remained  standing  on  the  outside, 
where  the  accident  occurred — then  as  to  whether  or  not  in  so  con- 
ducting himself  he  was  guilty  ot  negligence  is  a  question  of  fact, 
which  I  submit  to  you.  If  his  conduct  in  this  respect,  in  doing 
what  he  did  under  the  circumstances,  was  the  conduct  of  an  or- 
dinarily prudent  and  cautious  man,  then  he  was  not  guilty  of  negli- 
gence. If,  on  the  other  hand,  in  going  out  upon  the  platform,  un- 
der the  circumstances,  he  did  that  which  a  prudent  and  cautious 
person  would  and  ought  not  to  do,  then  he  would  be  guilty  of  neg- 
ligence." 

The  appellate  court  says  that  it  is  not  negligence  per  se  (in  itself) 
for  a  passenger  to  ride  upon  a  platform  of  a  street  car,  going  there 
directly  from  the  street,  or  from  the  inside  of  the  car.  The  court 
will  not  presume  that  it  is  dangerous  to  ride  upon  the  rear  plat- 
form of  a  street  car. 

Furthermore,  whether  one  ride  on  the  platform  of  his  own  mo- 
tion, or  upon  the  request  of  the  conductor,  the  court  holds,  would 
not  be  material.  The  rule,  it  says,  would  be  the  same  in  either  in- 
stance. 

Here  the  contention  on  behalf  of  the  company  was,  not  that  it 
was  negligence  in  itself  for  a  passenger  to  ride  on  the  rear  platform 
of  a  street  car,  but  that  it  was  negligence  for  the  one  who. had  sued 
ir  to  leave  a  place  of  safety,  which  he  was  occupying,  for  a  place 
obviously  more  or  less  dangerous,  upon  a  general  request  of  the 
conductor,  such  as  a  request  that  some  of  the  gentlemen  should  va- 
cate their  seats  in  favor  of  ladies,  who  had  boarded  the  car,  and 
stand  upon  the  platform. 

To  this,  the  court  replies  that  it  thinks  it  clear  that  it  is  the  duty 
of  the  passenger  to  follow  the  reasonable  instructions,  and  rely  on 
the  judgment,  of  those  in  charge  of  the  car,  in  regard  to  moving 
from  one  part  of  the  car  to  another,  unless  it  is  apparent  to  the  pas- 
senger that  the  movement  would  be  attended  with  danger.  The 
fact  that  this  particular  passenger  had  responded  to  a  general  re- 
quest, which  appealed  to  him  as  directly  as  to  any  one  else  in  the 
car.  the  court  holds,  should  not  deprive  him  of  any  right  he  would 
have  had,  growing  out  of  a  compliance  with  a  request  addressed  to 
him  individually. 

To  the  further  objection  that  the  request  was  unreasonable,  the 
court  answers  that  the  request  to  gentlemen  to  vacate  seats  occu- 
pied by  them  in  a  crowded  public  conveyance,  in  favor  of  ladies, 
who  would  otherwise  stand,  is  not,  in  this  country,  so  regarded. 

The  conductor  represents  the  company  in  the  management  of  the 
car,  so  far  as  concerns  the  location  of  passengers.  A  request  from 
one  clothed  with  authority  is  practically  equivalent  to  a  direction. 


INJURY  OF   INTENDED   BOY  PASSENGER   RIDING   IN 
PLACE  OF  DANGER. 


Udell  v.   Citizens'  Street  Railroad   Co.   (Ind.),   52  N.   E.   Rep.   799. 

Feb.  IS,  1899- 

A  boy,  finding  an  open  street  car  which  he  wished  to  take 
crowded,  went,  on  the  suggestion  of  a  bystander,  to  the  left-hand 
side,  got  upon  the  forward  part  of  the  car,  a  trailer,  placing  his  feet 
on  the  boxing  of  the  axle,  and  holding  onto  a  portion  of  a  seat 
with  his  hands.     He  neither  paid  any  fare,  nor  offered  to  do  so, 


Jni.v    15,    iX<)ij, 


STREET  RAILWAY  REVIEW. 


469 


nrir  w;is  he  askrd  fur  liis  fare-  liy  any  i-nii)loy<-  of  tin-  i-iiiiipaiiy.  ili- 
hricl  a  iiiikil  in  his  pockcl,  with  which  lie  eoiihl  have  paid  such  fare, 
;i)i(l  he  iiiUiideil  Id  do  so,  if  asked  for  il.  lie  rode  in  the  place  de- 
scriljcd,  in  a  stooping  position,  on  the  outside  of  the  car,  lor  ahnul 
three-fourths  of  a  mile,  and  until  he  arrived  where  he  intended  to 
net  off  and  llic  car  henan  to  slow  up-  Here  he  was  unable  to  retain 
his  liold  and  fell  off,  and  was  run  t)ver  by  the  wheels  of  the  trailer. 
It  further  appears  that  on  the  left-hand  side  of  the  car  there  was  no 
step  or  other  means  of  entrance,  and  wooden  strips  extnded  from 
enrl  lo  iiid,  to  prevent  the  ingress  or  egress  of  passengers.  Be- 
sides, no  passengers  h.id  ln<n  invited  to  enter  the  car  on  that  side 
that  day;  the  boy  had  noi  ui.nlc  his  presence  known  to  any  of  the 
employes  of  the  company,  .md  none  of  them  saw  him  when  the 
train  was  in  the  act  of  starting,  or  while  he  was  hanging  on  the  out- 
side of  the  trailer  after  the  train  was  under  way,  although  they 
might  have  seen  him,  if  they  had  made  an  examination  of  that  side 
of  the  car. 

Upon  a  careful  review  of  these  facts,  giving  to  the  conduct  ol  llir 
boy  the  most  favorable  construction,  the  supreme  court  ol  Indiana 
holds  that  Ihey  do  not  sustain  the  proposition  that  he  was  a  passen- 
ger upon  the  company's  car,  In  wlinrn  il  owed  the  duty  of  safe  car- 
riage and  immunity  from  injury.  It  says;  He  was  not  in  a  place 
intended  for  passengers.  He  was  not  received  as  a  passenger.  His 
presence  on  the  car  was  not  made  known  to  the  company's  agents 
and  servants.     He  did  not  conduct  himself  as  a  passenger. 

The  company's  servants,  the  court  continues,  were  not  required 
to  search  for  trespassers  before  starting  the  cars,  and  it  was  not 
bound  to  discover  the  boy,  and  remove  him  from  the  perilous  situ- 
.ilion  in  which  he  had  voluntarily  placed  himself. 

The  distressing  consequences  of  the  boy's  act  in  standing  on  the 
outside  of  the  car,  or  the  iron  boxing  of  the  axle,  it  insists,  could 
hot  be  said  to  be  the  result  of  any  act  or  omission  of  the  company 
or  its  employes. 

The  circumstance  that  the  boy  had  a  nickel  in  his  pocket,  witli 
v.'hich  to  pay  his  fare  when  called  upon,  it  further  holds,  did  not 
make  him  a  passenger.  If  he  did  not  intend  to  pay  his  fare  unless 
called  upon,  and  left  the  car,  or  attempted  to  leave  it,  without  pay- 
ing his  fare,  it  says  that  fact  of  itself  would  be  entitled  to  weight  in 
determining  the  question  of  his  right  on  the  car. 

Moreover,  as  the  special  verdict  failed  to  show  that  the  boy  was 
a  passenger,  the  court  declares  that  the  rules  concerning  the  over- 
loading of  street  cars  and  the  duty  of  street  car  companies  to  pas-, 
scngers  did  not  apply. 

Nor  does  the  court  consider  that  the  fact  that  the  boy  was  but  a 
child  aged  eight  years  and  seven  months  made  him  any  less  a  tres- 
passer, if  the  other  facts  found  compelled  the  conclusion  that  he 
was  wrongfully  upon  the  car. 

If,  after  an  ineffectual  attempt  to  get  on  the  car  at  a  proper  and 
usual  place,  he  abandoned  that  intention  and  became  a  trespasses, 
the  court  holds,  he  lost  the  right  to  that  measure  of  care  and  pro- 
tection which  a  carrier  of  passengers  is  required  to  extend  to  one 
who  seeks  to  be  carried  as  a  passengr. 

A  judgment  for  the  defendant  is  affirmed. 


CONSENT    OF    .\BUTTERS    NOT    NECESSARY    TO    AC- 
QUIRE USE  OF  OTHER  ROADS. 


IngersoU  v.  Nassau  Electric  Railroad  Co.  (N.  Y.),  52  N.  E.  Rep. 

S4S.  Jan.  10,  iSgg. 

Since  1839  there  has  been  a  statute  in  the  state  of  New  York  pro- 
viding that  "it  shall  be  lawful  hereafter  for  any  railroad  corpora- 
tion to  contract  with  any  other  railroad  corporation,  for  the  use 
oi  their  respective  roads,  and  thereafter  to  use  the  same  in  such 
manner  as  may  be  prescribed  in  such  controct."  This  provision  is 
row  incorporated  into  section  78  of  the  railroad  law.  But  it  has 
been  left  until  this  case  for  the  judicial  consideration  by  the  highest 
I  ourt  of  the  state  of  the  question  of  whether  it  is  in  conflict  with  t'nc 
constitutional  proviso  that  "no  law  shall  authorize  the  construc- 
tion or  operation  of  a  street  railroad  except  upon  the  condition  that 
the  consent  of  the  owners  of  one-half  in  value"  of  abutting  prop- 
erty be  first  obtained,  and  with  state  statutes  requiring  the  consent 
of  such  abutters  to  the  construction  or  operation  of  such  railroads, 
extensions  or  branches  thereof.  The  conclusion  reached  sustains 
the  statute. 

After  reviewing  the  legislation  of  the  state  upon  the  subject  of 
consents,  the  court  of  appeals  says  that  it  is  evident  that  the  legisla- 


ture, from  the  beginning  to  the  end  of  this  general  legislation,  has 
never  intended  to  require  consents  of  Irjcal  aulliorilics  or  property 
owners  to  (he  operation  by  one  railroad  company  of  its  cars  over 
I  he  tracks  ol  another  railroad  company  by  virtue  o(  a  Iraflic  con- 
tract with  such  other  railroad  company,  but  that  It  intended  to  re- 
quire such  consents  only  to  the  construction,  maintenance,  or  oper- 
ation of  new  railroa<i  tracks  constituting  either  main  lines, 
branches,  or  extensions. 

f{y  the  general  railroa<l  law,  the  court  says,  in  order  to  acquire 
the  right  to  construct,  extend,  or  operate  a  railroad  upon  a  public 
street  there  must  be  jblaincd — First,  consent  ol  the  municipal  au- 
thorities; second,  consent  of  a  majority  in  interest  of  the  abutting 
owners,  or,  if  that  cannot  be  had,  the  consent  of  the  appellate  di- 
vision of  the  supreme  court  ol  the  state.  When  these  consents 
have  been  obtained,  and  the  railroad  corporation  obtaining  them 
has  in  all  other  respects  complied  with  the  commands  of  the  gen- 
eral railroail  law,  it  acquires  what  is  known  as  a  franchise,  and  one 
of  the  important  features  of  that  franchise  consists  in  the  right  to 
contract  with  another  corporation  for  the  use  ol  its  tracks,  which 
right  becomes  a  part  of  the  franchise — a  right  that  neither  the  mu- 
nicipality nor  the  abutting  owner  can  lake  away  or  impair. 

Upon  the  subject  of  the  granting  of  similar  franchises,  the  court 
says  that  the  state  constitution  has  been  the  subject  of  amendment, 
and  later  of  revision,  but  no  single  sentence  can  be  pointed  out  that 
indicates  a  purpose  of  changing  the  established  public  policy  so  far 
as  it  authorizes  railroad  corporations  to  contract  with  other  rail- 
road corporations  for  the  use  of  their  roads. 

It  is  well  settled,  further  says  the  court  in  this  case,  that  a  per- 
fected railroad  franchise,  constituted  either  by  direct  legislative 
grant  or  by  consent  of  local  authorities  and  property  owners  in 
pursuance  of  the  constitution  and  general  laws,  especially  when  fol- 
lowed by  actual  construction  and  operation,  is  a  property  right  that 
cannot  be  afterwards  taken  away  or  diminished,  either  by  subse- 
qrent  constitutional  amendment  or  by  legislative  or  municipal  ac- 
tion, except  in  the  exercise  of  the  police  power  or  the  right  of  emi- 
nent domain. 

Salability  is  an  essential  element  of  property,  and  the  destruc- 
tion or  diminution  thereof  is  a  taking  of  property  that  cannot  be 
done  except  through  the  exercise  of  the  eminent  domain  or  of  the 
police  power.  The  salability  of  the  property  right  in  qustion  is  af- 
fected, and  its  value  diminished,  if  not  destroyed,  if  the  assignee 
thereof  cannot  make  use  of  it  without  the  consent  of  the  abutting 
owners. 

It  therefore  follows,  declares  the  court,  that  if  the  legislation 
which  it  was  argued  required  consents  of  abutting  owners  attempts 
tf.  prevent  a  railroad  corporation  from  possessing  the  right  to  con- 
tract for  the  use  of  its  road  with  another  corporation,  from  con- 
ferring on  that  other  the  absolute  right  to  make  such  use,  it  is 
wholly  without  authority  and  void.  But  it  adds  that  it  seems  to  it, 
as  above  stated,  that  the  legislature  has  made  no  such  attempt. 


MAKING    MILEAGE   TAX    CONDITION    OF   GRANTING 

LICENSES. 


Chicago  General  Railway  Co.  v.  City  of  Chicago  (III.).  52  N.  E. 

Rep.  880.  Oct.  24.  1898.     Rehearing  denied  Dec.  14,  1898. 

This  was  a  controversy  over  the  power  of  the  city  to  impose  a 
mileage  tax  in  the  ordinance  granting  the  company  named  author- 
ity to  construct  and  maintain  a  street  railway  on  certain  streets.  It 
was  not  denied  by  the  company  that  the  city  had  the  power  to  im- 
pose a  money  condition  as  a  license  fee,  or  to  protect  it  against  lia- 
bilities and  expenses  occasioned  by  reason  of  the  construction  of 
the  railroad  in  its  streets,  or  for  expenses  and  the  like  of  the  city. 
But  the  company  contended  that  the  ordinance  showed  an  unlaw- 
ful attempt  on  the  part  of  the  municipality  to  sell  its  license,  and 
that  it  was  clearly  within  the  power  of  the  council,  by  its  ordinance, 
purposes  of  municipal  government:  also  that,  because  the  ordi- 
nance contained  other  terms  and  conditions  for  the  protection  o» 
the  city  against  loss  or  disbursements,  such  as  a  license  fee  of  $50 
per  annum  for  each  car  operated,  there  was  no  room  for  the  pre- 
sumption that  the  condition  for  the  payment  of  the  tax  per  mile 
was  with  a  view  to  such  purposes. 

In  these  contentions,  the  supreme  court  of  Illinois,  however,  de- 
clares itself  unable  to  agree  with  counsel  for  the  company.  It  holds 
that  it  was  clearly  within  the  power  of  the  council,  by  its  ordinance, 
to   make  this  additional  condition   if  it  so  desired,   and  that  the 
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courts  cannot  indulge  the  presumption  that  the  act  was  done  tor  an 
illegal  purpose,  it  being  apparent  that  it  could  be  done  legally. 

Moreover,  if  it  were  true,  as  contended  by  counsel,  that  the  pur- 
pose of  the  mileage  tax  was  to  compensate  the  city  for  granting  the 
privilege  to  the  company  to  lay  down  its  tracks  and  operate  its 
street  railway,  the  supreme  court  declares  that  it  is  still,  in  its  opin- 
ion, a  valid  condition,  and  comes  fully  within  the  scope  of  the 
power  granted  to  the  city  by  section  3  of  the  horse  and  dummy  act. 

Neither  does  the  supreme  court  consider  that  the  ordinance  in 
question  was  unconstitutional  on  the  ground  that  the  coinpany  was, 
by  the  condition,  denied  the  equal  protection  of  the  laws  or  was  de- 
prived of  its  property  without  due  process  of  law;  nor  docs  it  con- 
cur in  the  argument  that  a  general  law  may  be  made  applicable  to 
all  street  railways  in  the  city,  but  no  special  ordinance  can  be 
enacted,  and  that,  because  other  ordinances  had  been  adopted  by 
the  city  granting  privileges  to  other  railway  companies  to  occupy 
the  streets  without  exacting  this  condition,  this  one  was  uncon- 
stitutional. The  statute  having  given  the  municipality  power  to 
grant  or  withhold  its  consent  as  "it  shall  deem  for  the  best  interest 
of  the  public,"  the  power  being  discretionary,  the  court  thinks  that 
it  is  manifestly  not  to  be  exercised  by  a  general  ordinance  applica- 
ble alike  to  all  cases,  but  each  case  must  be  acted  upon  with  refer- 
ence to  its  peculiar  conditions  and  circumstances.  If,  in  the  exer- 
cise of  its  sound  discretion,  the  city  council  shall  determine  that 
the  best  interests  of  the  public  do  not  require  the  imposition  of  any 
conditions  whatever,  the  court  goes  on  to  say,  it  may  grant  its  li- 
cense without  qualification;  but  if,  on  the  other  hand,  the  public 
interest  requires  that  the  occupancy  of  particular  streets,  under  pe- 
culiar conditions,  demands  that  certain  exactions  shall  be  made  of 
the  company  for  the  privilege  conferred,  then  the  city  council  has 
a  right  to  so  provide,  and  no  constitutional  right  or  privilege  is  in- 
terfered with. 

The  supreme  court  is  also  of  the  opinion  that,  even  though  it 
might  be  held  that  the  condition  upon  which  the  permit  or  license 
was  granted  to  the  railway  company  was  ultra  vires,  the  city  not 
having  the  power  to  impose  it,  nevertheless,  the  ordinance  having 
been  accepted  by  the  company  with  the  condition  attached,  agree- 
ing thereby  to  perform  it,  it  became  a  valid  contract  between  it  and 
the  city,  the  validity  of  which  the  company  is  now  estopped  to 
dony. 


RUNAWAY  HORSES  ARE  NOT  AMONG  THINGS  TO  BE 
EXPECTED  BY  MOTORMEN. 


Phillips  V.  People's  Passenger  Railway  Co.  (Pa.),  42  .Atl.  Rep.  686. 

Mar.  13,  1899. 

The  injuries  to  recover  damages  for  which  this  action  was  brought 
were  sustained  in  a  collision  between  a  street  car  and  a  runaway 
horse  behind  which  the  plaintiff  had  kept  his  seat  as  it  ran  down  a 
cross  street  onto  the  street  railway  track.  The  negligence  charged 
against  the  street  railway  company  appears  to  have  been  in  the  fail-- 
ure  of  its  motorman  to  stop  the  car,  when  called  to  by  the  plaintifif 
to  do  it.  But  the  supreme  court  of  Pennsylvania  reverses  a  judg- 
ment obtained  by  the  plaintiff,  declaring  that  it  is  unable  to  see  in 
the  testimony  any  evidence  of  negligence  on  the  part  of  the  motor- 
man.  Indeed,  there  was  no  evidence  that  he  heard  the  plaintiff  call 
to  him,  or  that  he  was  otherwise  made  aware  of  the  approach  of  the 
runaway  horse. 

It  was  the  motorman's  duty,  undoubtedly,  says  the  court,  to  look 
for  approaching  cars  and  other  vehicles  which  might  collide  with 
his  car;  but  anything  moving  with  the  speed  of  a  runaway  horse 
was  not  to  be  apprehended,  and  he  might  very  well  have  as- 
sured himself  that  none  of  the  ordinary  dangers  of  street  crossings 
threatened  him,  without  having  either  heard  or  seen  the  approach 
of  the  plaintiff. 

He  had  not  brought  his  car  to  a  full  stop  at  the  crossing,  nor  was 
there,  continues  the  court,  any  reason  why  he  should,  so  far  as  the 
testimony  showed.  A  motorman  certainly  cannot  be  required  to 
stop  at  every  crossing,  and  look  for  such  extraordinary  perils  as 
the  one  in  this  case;  nor  can  he  be  required  to  stop  at  all,  unless  the 
circumstances  are  such  that  it  would  be  imprudent  for  him  to  do 
otherwise. 

Moreover,  even  assuming  that  the  motorman  knew  the  situation 
perfectly,  the  court  holds  that  it  cannot  be  said  that  he  was  bound, 
upon  being  confronted  by  so  sudden  and  immediate  danger,  to  do 
what,  after  mature  deliberation,  would  have  seemed  to  a  prudent 


man  to  be  the  wisest  thing  under  the  circumstances.  Where  the  sole 
basis  of  liability  is  the  omission  to  perform  a  certain  duty  suddenly 
and  unexpectedly  arising,  there  must  be  not  only  a  consciousness 
of  the  facts  which  raise  the  duty  on  the  part  of  the  person  who  is 
charged  with  its  performance,  but  also  a  reasonable  opportunity  to 
perform  it. 

Finally,  notwithstanding  the  disastrous  outcome,  the  court  wants 
Ic.  know  how  the  jury  could  say' that  the  motorman,  with  the  duty 
uppermost  in  his  mind  of  saving  his  passengers,  if  possible,  from  an 
imminent  collision,  did  not  judge — and  that  with  reason — that  his 
best  chance  of  doing  so  lay  in  attempting  to  clear  the  runaway's 
course  ahead  of  it?  And  how  could  they  say  that  such  a  course 
would  not  have  seemed  to  the  majority  of  prudent  men,  if  placed  as 
he  was,  to  have  been  the  best.  If  he  knew  anything  of  horses,  it 
says,  he  knew  that  no  human  foresight  can  predict  the  course  of  a 
runaway,  even  for  a  short  space,  and  that  the  horse  was  as  likely  to 
attempt  to  go  around  the  car  at  the  rear  as  at  the  front,  and  that, 
it  maddened,  it  might  dash  into  his  car  no  matter  in  what  part  of 
the  street  it  was. 

*-»^*- 

A    NEW  TRANSFER    PUNCH. 


The  accompanying  illustration  shows  a  novel  form  of  transfer 
punch,  which  is  the  invention  of  Mr.  Clyde  Landers,  of  Tacoma, 
Wash.,  and  has  for  its  object  the  economy  of  time  and  money  in 
issuing  transfers  on  street  railways.  The  picture  gives  a  good 
idea  of  the  size  of  the  instrument,  which  may  be  carried  in  the 
pocket.  The  one  shown  holds  250  transfers  in  the  magazine  and 
by  slightly  enlarging  the  case  at  one  end  the  capacity  may  be 
doubled. 

The  magazine  is  filled,  the  date  adjusted,  and  the  instrument 
locked  at  the  office  of  the  company.     To  issue  a  transfer  the  con- 
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ductor  sets  a  pointer,  which  is  on  the  end  of  the  small  cylinder 
opposite  the  time  dial,  to  indicate  the  route  for  which  the  trans- 
fer is  intended,  and  then  turns  the  time  dial  through  one  revolution, 
when  a  transfer  ticket  bearing  the  date,  time,  place  of  issue  and 
destination  is  pushed  out  as  shown.  The  instrument  shown  will 
issue  for  ten  routes;  the  intervals  of  time  are  live  minute's. 

The  advantages  claimed  for  this  device  are  that  the  time  cannot 
be  "backed  up"  and  thus  mistakes  in  issuing  "late"  transfers  are 
entirely  avoided;  the  transfer  tickets  are  more  quickly  issued  than 
when  printed  forms  have  to  be  punched  in  several  places;  the 
ticket  is  more  easily  read;  and,  as  the  date  is  set  at  the  office,  the 
conductor  cannot  accidentally  make  an  error  in  or  willfully  change 

the  date. 

<  »  » . 

The  firemen  and  policemen  of  Oshkosh,  Wis.,  may  ride  free  on 
the  street  cars,  notwithstanding  the  anti-pass  law,  the  company 
having  concluded  that  the  provision  in  its  franchise  for  carrying 
firemen  and  policemen  will  protect  it. 


July  15,  1899.] 
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ELECTRIC  RAILWAY  IN   JAMAICA. 


The  IJiiiliil  State  consul  at  Kingslun,  Jamaica,  describes  the 
electric  railway   in  that  city  as   follows: 

Kor  sonic  years  there  has  been  a  mule  railway  in  Kingston,  but 
an  electric  road  covering  the  lines  of  the  old  cars  and  other  thor- 
oughfares as  well  has  just  been  completed.  This  new  line  has 
about  25  iniles  of  track  in  and  around  Kingston,  divided  into  three 
districts,  viz.,  the  lines  north  of  the  city,  those  east  of  the  city,  and 
those  in  the  city.  It  is  a  private  enterprise,  started  by  Canadian 
capital,  and  is  called  the  West  India  Electric  Co.  The  government 
license  is  for  a  period  of  30  years,  renewable  for  further  periods  at 
the  pleasure  of  the  gov.-rnor.  The  company  pays  4  per  cent  of 
its  gross  earnings  to  the  government,  and  assumes  the  mainte- 
nance of  the  roads  and  streets  occupied  by  it  to  the  extent  of  18 
in.  on  each  side  of  the  tracks. 

The  rales  of  fare  are  four  cents  for  each  passenger  from  any 
point  within  a  district  to  another  point  in  the  same  district  by 
most  direct  route;  that  is,  the  fare  is  practically  four  cents  for 
each  section  of  the  line,  and  frotn  the  end  of  the  line  to  the  cast, 
through  the  cily  to  tile  end  of  the  line  north,  would  be  three  fares, 
or  12  cents.  In  addition,  the  company  reserves  three  front  benches 
on  each  car,  on  which  a  first-class  fare — six  cents — is  charged. 
The  tickets  are  sold  as  follows:  Seven  four-cent  tickets  lor  24 
cents,  five  six-cent  tickets  for  24  cents,  ar.il  10  children's  tickets, 
for  under  12  years,  for  24  cents. 

Passengers  are  allowed  to  stand.  There  arc  no  restrictions  as 
to  number  of  passengers  carried,  and  the  same  complaints  of  over- 
crowding are  heard.  Cars  run  every  15  minutes  in  the  city.  In  ad- 
dition to  regular  motors,  this  company  runs  market  cars  before  9 
a.  m.  and  after  5  p.  m.  for  country  people  who  carry  produce.  These 
ears  are  trailers,  and  the  fare  on  them  is  three  cents. 


SITUATION  IN  WICHITA,   KAN. 


A  correspondent  in  Wichita  answering  an  inquiry  in  reference 
to  the  street  railway  situation  there,  states  that  the  press  reports 
are  greatly  exaggerated  and  do  the  city,  the  judge  and  the  company 
injustice,  to  say  the  least. 

In  1890  the  city  council  granted  the  Wicliila  Electric  Ry.  a 
2o-ycar  franchise  for  the  construction  and  operation  of  an  electric 
street  railway;  this  franchise  was  sold  in  1893,  together  with  the 
entire  plant,  to  the  Wichita  Electric  Railway  &  Light  Co.,  which 
now  owns  the  property  and  is  operating  under  this  old  franchise. 
This  is  the  franchise  that  the  city  is  now  bringing  action  to  annul, 
because,  it  is  alleged,  that  the  company  has  permitted  the  line 
to  run  down  and  get  out  of  repairs,  and  in  other  ways  forfeited 
the  rights  granted  under  the  franchise. 

When  the  city  brought  injunction  proceedings  in  the  District 
Court  to  compel  the  line  to  stop  running,  the  judge  granted  the 
petition,  but  at  the  same  time  required  the  city  to  give  sufficient 
bond  to  indemnify  the  company;  but  after  considering  the  matter 
further  the  city  decided  that  it  could  gain  nothing  by  the  continua- 
tion of  these  proceedings  and  failed  to  file  the  required  bond,  con- 
sequently the  cars  are  still  running,  and  in  all  probability  will  con- 
tinue to  do  so  for  some  time  to  come. 

The  present  owners  of  this  line  have  had  financial  reverses  and 
being  unable  to  put  more  money  into  the  line  so  as  to  make  it  a 
profitable  institution,  are  obliged  to  dispose  of  it. 

In  1897  the  Wichita  Railway,  Light  &  Power  Co.,  was  organized 
for  the  purpose  of  buying  up  the  old  line,  rebuilding  it  and  in- 
stalling an  electric  light  station  in  connection  with  the  railway; 
after  18  months  of  hard  work  financing  the  company  and  fighting 
the  existing  Light  company,  the  new  company  has  not  yet  been  able 
to  get  the  thing  started,  but  is  still  at  it  and  may  make  the  deal 
go  in  spite  of  all  opposition.  The  present  outlook  is  more  favor- 
able than  ever. 

The  franchise  wliioh  was  given  to  the  new  company  had  a  time 
limit  in  it  for  the  completion  of  the  work,  besides  a  cash  forfeit, 
which  the  city  proceeded  to  take  when  that  time  was  up  and  the  line 
not   finished. 

Our  correspondent  has  been  assured  that  the  city  will  stop  the 
pending  litigation  and  grant  new  franchises  to  a  new  company 
which  will  buy  up  the  present  line  and  invest  money  to  make  neces- 
sary improvements.  The  property  of  the  old  company  may  be  had 
for  little  more  than  its  scrap  value. 


The  present  condition  of  the  street  railway  line  can  be  attributed 
to  the  boom  of  some  10  years  ago,  when  everybody  went  wild  and 
laid  a  foundation  here  for  a  city  of  the  size  of  Chicago;  the  car 
lines  then  went  all  over  the  town  and  into  the  corn  fields  in  the 
country;  every  new  addition  had  its  car  line.  When  the  boom 
burst  it  carried  down  with  it  the  majority  of  the  people,  and  the 
car  company  found  itself  with  miles  o(  lines  that  paid  nothing;  these 
lints  were  from  lime  to  time  pulled  up,  until  we  have  now  about 
17  miles  left.  This  mileage,  if  in  proper  shape,  would  prove  profit- 
able. Wichita  is  fact  growing  now,  and  in  a  very  substantial 
manner;  its  wholesale  and  jobbing  interests  arc  enlarging  every 
day,  and  there  is  certainly  a  future  for  it. 

The  newspaper  notoriety  which  has  been  given  the  litigation  is 
unfortunate,  because,  as  stated,  the  report  does  all  parties  injustice 
aiirl  makes  it  more  difficult  to  finance  a  new  company. 

»  •  » 

EXCURSION   PERMITS. 


The  Birmingham  (Ala.)  Railway  &  Electric  Co.  has  for  some 
time  made  a  piactice  of  giving  half-rates  to  excursion  parties  in 
charge  of  teachcirs,  and  has  found  the  traffic  profitable.  Until  re- 
cently it  has  been  neccssar.v  to  make  arrangements  in  advance  to 


BIRMINGHAM  KAILVVAY  &  ELECTRIC  COMPANY. 

TEACHERS'    EXCURSION    RATE    PEkMlT. 
To  Conductors  East  Lake.  Ensky  and  Be&semer  Divisions: 

Tj6a  Acfrrcr,  ■  —  i,,  —  ■■-■■■     . 

Is  entitled  to  half  fare  rate  for  the  round  trip,  for  twenty  or  more, 
when  in  a  body  both  ways  The  holder  of  thi';  jjcrmii  will  show  it  to 
Conductor,  wtio  wUl  coUfCt  one  I  are  on  outRoinK  trio  and  eive  bearer 
return  check  for  the  nunitxM  of  p;issen^ers  p^iid  for  'Ihit  return 
cht-ck  will  Ik'  accepted  by  conductor  on  incomin};  tram  as  lull  fare 
Check  to  bi-  made  out  in  duplicate,  original  to  U:  turr>ed  in  by  out- 
goins  Coiuhictor. 
'Ihis  permit  good  until  - 


No. 


Not  Good  for  Aoy  Number  Under  20. 


.Gen.  M);r. 


secure  the  reduction  in  fare,  but  Gen.  Mgr.  J.  B.  McClary  has  de- 
vised a  means  for  those  desiring  to  secure  the  reduced  rates  to  do 
so  without  any  inconvenience  whatever.  Teachers'  excursion  rate 
permits  have  been  sent  to  all  the  teachers  in  the  county  and  when 
one  of  these  is  presented  with  a  party  of  20  the  conductor  collects 

BIRiMINGHAM  RAILWAY  &  ELECTRIC  CO. 

DIVISION. 


Cbis  (Icrtiflcs  tbat. 

Jkoftfar  of  C/jtcursion  S^armit  ^o.  — 
^ajM9nff«rs     to 


—Ams  pa/^   I 


aecopt  thia  for 

lAiM  tfato. 


Condnefor    om    tmemmim^    trip   mr/// 

—pasttnyort  mtthoul  fmrlk^r  pmyimomt       Soo^  only   for 

Co  ft  die  tor 


tSiynatyro  of  ^oldor  of  Cjreiirti»rt  if^ermit    O     ^i     

Oato 

INSTRUCTIONS  TO  CONDt;CTOR  Vm  «ill  hitthu  Ml  in  d«(^cau  and  cc  h&Mef  dk  (wr^t  to 
»l(ii  both  original  ixA  duplicate  Yoa  will  tara  la  onfis^  with  cuh  to  bftliAoe  u>d  (itc  ptraut  boUei  tW  dapl, 
cue,  which  will  be  good  fot  return  puugc  J.     B.     Mc=CL.ARV,    Q.     M. 

NOT     0000     F-OR     ANV     NUMBCn     UNDER     20. 


for  the  round  trip  and  gives  the  holder  of  the  permit  a  certificate  of 
payment  good  for  the  return  trip. 

The  permit  is  on  a  card  4fX  x  25^  in.  and  the  certificate  is  a  blank 
5*2  X  3-^3  in.     Both  are  shown  herewith  somewhat  reduced  in  size. 


The  conductors  and  motormen  of  the  Middletown  (O.)  Traction 
lities  were  granted  a  raise  of  wages  from  15  cents  to  17  cents  per 
hour  last  month. 


The  projected  electric  railway  between  Grand  Rapids,  Muskegon 
and  Grand  Haven,  Mich.,  is  being  delayed  for  want  of  steel  and 
copper.  The  promoter,  however,  saj's  it  will  be  completed  this 
year,  notwithstanding. 
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ELECTRIC  TRACTION  ON  TRAMWAYS. 


Extracts  from  a  paper  read  before  Ihe  Cleveland   Institution  of   Engineers, 
StocktonK)n-Tees,  by  J.  Clifton  Robinson,  May  ?>,  11»(1. 


Mr.  J.  Clifton  Robinson,  managing  director  and  engineer  of  the 
Imperial  Tramways  Co..  and  several  other  tramway  enterprises, 
delivered  an  adntirable  paper  before  the  Cleveland  Institution  of 
Engineers,  in  which  he  recited  in  careful  detail  the  history  of  the 
progress  of  the  electric  railway,  and  described  the  installation  and 
construction  of  several  of  the  most  conspicuous  tramways  of  Great 
Britain.  We  regret  that  space  forbids  its  publication  in  full,  and 
we  content  ourselves  with  extracts,  which  are  valuable  as  showing 
(he  prevailing  views  of  the  best  l^nglish  engineers  on  the  several 
forms  of  electric  propulsion. 


THE   ACCUMULATOR    SYSTEM. 

There  cannot  be  a  question  that  the  ideal  method  of  electric 
traction  would  be  to  have  the  power  "self-contained"  in  the  car 
— in  other  words,  the  "accumulator  system."  It  would  rid  us  of 
many  dilViculties.  if  only  those  which  it  itself  possesses  could  be  got 
rid  of.  In  the  first  p'ace,  the  ordinary  rails  (if  the  line  had  been 
properly  built)  would  sufTice,  no  "bonding"  or  other  special  prep- 
aration being  recjuireil.  But  against  this  there  arises  the  fact  that 
from  the  "dead  weight"  required  to  be  carried  by  the  car— from 
three  to  four  and  one-half  tons  on  each  car,  in  addition  to  the 
electric  motors — a  very  strong  road-bed  is  required,  and  few  of  our 
existing  horse  tramways  have  been  laid  with  either  rails  or  road- 
bed sufliciently  strong  to  carry  such  Iraftic. 

There  would  be  no  poles  or  wires  above  ground  and  no  danger 
of  electrolysis  from  leakage  of  current  underground,  so  that  two 
very  material  objections  that  at  first  told  against  the  progress  of 
the  overhead  system  would  be  removed.  The  electric  power  used 
would  not  be  exposed  to  such  risks  as  fioods  and  snowstorms 
impose  on  everyone  of  the  underground  systems  yet  proposed,  and 
whether  for  overhead  or  underground,  all  objections  under  the 
Board  of  Trade  restrictions,  or  the  obligation  placed  upon  us 
because  of  the  near  vicinity  of  our  lines  to  Kew  Observatory,  would 
at  once  disappear.  It  may  be  asked  why,  with  all  such  advantages, 
I  am  not  a  whole-hearted  advocate  for  the  promotion  of  accumu- 
lator traction,  and  the  answer  is  not  difficult  to  give — practical  suc- 
cess with  the  system  has  not  been  as  yet  secured.  The  present  dis- 
advantages are  many.  If  the  road-bed  has  to  be  reconstructed 
owing  to  the  existing  construction  being  insufficient  to  carry  the 
great  weight  of  the  cars,  the  accumulator  system  presents  no  saving 
in  that  direction.  It  is  true  the  copper  bonding  of  the  rail  joints 
for  the  return  current  is  not  required,  but  what  is  saved  here  is 
in  my  opinion  balanced  by  the  extra  strength  of  the  track  which 
the  enormous  weight  of  the  accumulator  car  would  require.  Again, 
the  cars  themselves  are  rendered  much  more  costly  in  proportion 
to  the  paying  load  they  carry,  and  this  goes  far  to  meet  the  cost 
ol  the  poles  and  wires  of  the  overhead  system,  if  indeed  it  might 
not  exceed  it. 

Owing  to  the  opposition  in  Hanover  and  some  other  continental 
cities  to  the  use  of  overhead  wires  in  the  central  and  more  showy 
parts  of  the  town,  the  system  has  been  adopted  of  using  a  combina- 
tion of  overhead  and  accumulator  traction  and  of  the  accomplish- 
ment of  very  fair  results  under  this  method  there  can  be  no  doubt. 
But  it  will  at  once  be  seen  that  this  is  a  most  costly  expedient, 
combining  practically  the  costs  and  disadvantages  of  both  systems, 
for  Ihe  weight  of  the  accumulators  has  to  be  dragged  by  the 
car  during  the  whole  of  its  course,  however  many  miles  it  may  run 
outside  the  boundary  with  the  power  drawn  from  the  trolley  wire. 
The  only  economy  in  the  use  of  the  joint  method  is  this,  that 
current  not  only  sufficient  to  move  the  car  is  obtained  through  the 
trolley  wire,  but  also  current  to  re-charge  the  accumulators.  The 
system  works  fairly  well,  but  like  all  compromises,  it  is  not  one 
that  can  be  de  piano  recommended  for  adoption.  A  portion  of  the 
Birmingham  tramways  has  for  some  years  been  worked  by  accumu- 
lators, but  the  results  there  have  not  been  such  as  to  encourage  the 
extension  of  their  use,  the  latest  figures  showing  that  the  expenses 
per  mile  considerably  exceed  the  receipts. 

About  two  years  ago  I  carefully  inspected  and  reported  upon  a 
most  interesting  line  in  Paris,  newly  inaugurated  and  running  from 
the  Madeliene  to  three  terminal  points  at  Levallois,  Courebevoie, 
and  the  Pont  de  Neuilly.    It  is  a  reproduction,  on  a  sufficient  scale 


to  give  practical  results,  of  a  system  introduced  at  Hagen  in  West- 
phalia, Dresden,  etc.,  and  may  be  considered  as  showing  the  use  of 
accumulators  under  their  most  favorable  conditions.  The  accumu- 
lator in  use  is  constructed  on  a  later  principle,  capable  of  bearing  the 
shocks  and  jars  of  every-day  tramway  life,  each  car  carrying  200 
"units"  of  40  lb.  each,  making  a  total  dead  weight  of  8,000  lb.  for 
each  car.  The  chief  novelty  in  this  interesting  line  appears  to  be 
in  the  provision  for  re-charging  the  accumulators  on  the  car.  The 
method  of  distribution  of  current  is  arranged  on  simple  lines.  The 
cars  carry  enough  power  to  run  into  the  city  from  the  several 
termini  and  back  again,  and  Ihe  re-charging  of  Ihe  accumulators 
is  done  at  the  outer  point.  By  this  means  any  delay  or  crowding  in 
the  city  center  is  avoided,  and  the  cars  there  move  in  and  out.  as 
automatic  machines.  From  Ihe  power  house  three  feeder  cables  are 
led;  the  first,  about  700  yd.  in  length,  reaches  a  distribution  post 
at  the  main  terminus  at  Pont  de  Neuilly;  the  second,  a  mile  and 
a  quarter  in  length,  carries  current  to  the  terminus  at  Courbevoie; 
and  the  third,  two  miles  in  length,  crosses  the  river  and  proceeds 
to  Levallois,  the  remaining  terminus.  (St.  Ry.  Rev.,  Aug.  1897,  p. 
505.)  At  each  of  the  termini  the  feeder  is  led  into  a  distribution  post 
placed  at  the  roadside,  and  outwardly  resembling  a  pillar  letter 
box.  When  a  car  reaches  the  terminus,  the  conductor  places,  a 
length  of  elastic  cable,  cimnecling  one  end  with  the  necessary  ap- 
paratus in  the  distributing  post,  and  the  other  with  Ihe  terminals 
of  the  cells  in  the  car.  No  electric  skill  is  required  from  Ihe  con- 
ductor, the  attachment  of  the  elastic  cable  being  automatically  sig- 
nalled to  the  power  station  and  the  charge  being  regulated  there. 
The  defect  of  this  system  is  that  the  act  of  charging  occupies  seven 
or  eight  minutes,  and  more  often  10  or  12  minutes,  so  that  unless 
Ihe  distribution  posts  are  increased  in  number  the  headway  of  the 
cars  running  is  thus  restricted.  The  three  lines  join  up  at  various 
points,  and  the  Madeleine  furnishes  a  common  terminus.  Thus  the 
cars  there  start  ofT  every  three  or  four  minutes,  but  the  individuals 
local  services  are  restricted  in  the  manner  slated. 

UNDERGROUND  SYSTEMS.      I. — CONDUIT. 

In  another  part  of  this  paper  I  have  hinted  at  the  restrictions 
laid  upon  electric  traction  in  this  country  by  the  Board  of  Trade 
rules,  and  when  we  leave  the  overhead  system  to  consider  the 
various  inventions  for  providing  haulage  through,  electric  currents 
borne  and  distributed  underground,  it  is  found  that  this  restriction 
is  not  lightened,  and  that  so  far  as  the  United  Kingdom  is  con- 
cerned, stringent  limi'alions  are  placed  upon  such  a  use  of  electric 
power. 

Underground  electric  traction  lakes  one  of  two  forms,  (i.)  A 
continuous  conductor,  from  which  current  is  taken  off  by  direct  and 
sustained  contact,  similar  to  the  contact  of  Ihe  trolley  wheel  in  Ihe 
overhead  system,  and  (2)  by  intermittent  contact  with  points  pro- 
vided on  the  surface  of  the  road.  In  either  case,  certain  require- 
ments for  the  public  safety  are  demanded,  and  these,  while  perhaps 
stronger  in  the  case  of  surface-contact  systems,  are  needful  in  any 
form  of  underground  working.    These  requirements  are: 

I. — The  Board  of  Trade  regulation  as  to  the  drop  in  potential. 
This,  of  course,  only  applies  where  the  rail  is  used  for  the  return 
current,  but  even  where  a  separate  metallic  return  is  provided, 
leakage  requires  to  be  provided  against. 

2. — The  open  slots  and  rails  (in  the  conduit)  and  the  metal  studs 
(in  the  case  of  surface  contact)  and  any  other  visible  fittings  must  ■ 
offer  no  impediment  to  ordinary  street  Iraftic. 

3. — There  must  be  no  possibility,  mechanically  or  electrically,  of 
accident  to  persons,  horses  or  other  animals,  or  jiroperty  arising 
from  the  electric  currents  leaking  to  earth. 

4. — Interruption  from  flood,  frost,  or  other  climatic  causes  must 
be  reduced  to  a  minimum. 

I  do  not  wish  to  dwell  on  cost,  but  it  must  be  evident  that  con- 
structionally  any  underground  system  must  considerably  exceed  in 
cost  the  overhead  trolley.  In  operation,  maintenance,  loss  from 
interruption  and  other  features,  the  underground  systems  are  more 
costly  and  are  thus  eventually  less  economical  from  a  commercial 
point  of  view.  The  question  of  cost  may  perhaps  be  set  aside  in 
certain  circumstances,  such  as  the  impossibility  of  obtaining  assent 
to  the  use  of  any  other  system,  but  the  question  of  "possibility" 
must  in  this  country  be  subject  to  the  operation  of  the  first  condi- 
tion .set  forth,  for  if  the  Board  of  Trade  rules  as  to  potential  and 
insulation  cannot  be  satisfied  the  question  of  the  use  of  underground 
currents  in  any  form  must  be  put  aside.  I  am  not  satisfied  that  any 
invention  yet  set  forth  can  fulfil  tho.se  conditions,  although  the  at- 
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tciilioii  iif  iliciric.il  i-iH;iiiccrs  is  being  sleadfastly  dirccli-d  to  the 
solution  of  liic  probltiii.  And  until  proljably  our  own  uxin-ricncc 
at  JlaninKi-.sniitli  is  fully  solved,  the  discussion  of  underground 
conduits  or  surface  contacts  has  in  Rritain  oidy  an  academic  value. 

The  earliest  conduit  system  in  ICurope  was  that  at  lilackijool  in 
Lancashire,  which  was  oiiened  in  iSXj,  and  has  been  working  since 
then  till  now.  It  is  a  line  of  under  two  miles  in  length  and  is 
worked  by  means  of  a  conductor  borne  in  a  space  between  the 
rails.  Contact  is  made  by  a  "collector"  from  the  car  taking  olT 
current,  and  the  return  current  is  taken  by  the  rails,  which  are 
bonded.  The  line  his  not  been  extended  or  imitated.  Indeed,  I 
believe  an  application  to  the  Board  of  Trade  is  even  now  being 
made  by  the  corporation  for  an  order  to  convert  this  condnil  to  the 
overhead  trolley. 

The  leading  example  of  ihc  use  of  the  conduit  system  in  ICumpe 
is  at  liuda-Pest,  where  since  1888  about  14  miles  of  tramway  track 
have  been  operated  on  a  system  devised  by  Siemens  &  Halskc.  The 
remainder  of  the  Buda-Pest  tramways  "outside  the  zone;"  are,  it 
may  be  mentioned,  worked  by  overhead  wires,  and  the  conversion 
of  all  horse  tramways  to  electric  traction  has  been  completed,  the 
conduit  thus  operating  little  more  than  a  fifth  of  the  tramway  sys- 
tems of  the  joint  cities. 

The  conduit  in  Buda  Pest  has  several  well-marked  features.  The 
rail  on  both  sides  is  double,  the  slot  on  the  right  hand  or  inner  rail 
receiving  the  flange  of  the  wheel,  which  is  here  in  the  middle  of  the 
wheel  surface  in  place  of  being  at  the  edge,  as  in  ordinary  railway 
and  tramway  practice.  On  the  outer  side  this  slot  serves  a  double 
purpose,  receiving  the  wheel  llange  and  also  admitting  the  electric 
conductors  which  take  oflf  the  current  from  the  fixed  conductors 
in  the  underground  channel.  The  channel  is  constructed  practically 
in  the  same  way  as  that  used  for  cable  traction,  with  shaped  metal 
yokes  at  distances  of  4  ft.,  and  a  concreted  hollow,  heart-shaped, 
held  in  place  by  the  yokes.  In  the  chamber  thus  formed  are  two 
electric  conductors,  formed  simply  of  T  iron,  and  insulated  with 
porcelain  insulators.  The  positive  conductor  conveys  the  current 
to  the  car  motor  and  the  return  current  is  carried  with  the  negative. 
In  this  way  it  is  claimed  that  electrolysis  of  gas  and  water  pipes 
cannot  arise,  but  it  is  obvious  that  this  only  remains  true  so  long  as 
there  is  a  perfectly  insulated  earth  return.  A  good  deal  of  pains  is 
taken  to  prevent  ordinary  rainfall  from  affecting  the  line,  by  means 
of  sumps  and  manholes  every  50  yd.  and  at  street  crossings,  and 
ordinary  obstructions  in  the  slots  are  removed  by  wooden  shovels 
or  clearers  of  special  form.  The  defects  in  this  as  a  workable  system 
in  this  country  are  several.  The  width  of  the  slot  is,  in  some  in- 
stances, l^  in.,  and  the  wear  and  tear  of  the  traffic  is  constantly 
tending  to  increase  this  space.  In  these  days  of  bicycles — not  to 
speak  of  ordinary  light  tratlic — such  openings  could  not  be  per- 
mitted here,  and  the  widening  of  the  opening  of  course  increases 
the  possibility  of  the  electrically  charged  conductors  being  reached, 
cither  intentionally  or  accidentally. 

II. — SlIUFAt  E  CONT.VCT  SYSTEMS, 

Although  the  course  of  electric  experiment  has  during  the  past 
ten  or  twelve  years  brought  forth  many  proposals  for  a  system  of 
"closed  conduit"  or  surface  contact,  my  remarks  beyond  a  few  gen- 
eral facts  will  be  confined  to  three  illustrations — two  of  them  in  ac- 
tual operation,  and  the  third  now  in  process  of  development  and 
perfecting,  which  appears  to  promise  a  fairly  good  solution  of  the 
problems  presented.  It  must  be  kept  in  mind  that  the  demands 
made  upon  a  surface  contact  system  are  greater  than  in  the  case 
of  a  conduit.  In  addition  to  the  ditViculties  inherent  in  both,  the 
surface  contact  presents,  as  its  name  implies,  an  actual  living  elec- 
tric current  flush  with  the  roadway,  and  therefore  some  more  or  less 
elaborate  means  must  be  provided  by  which  these  points  where  the 
current  is  brought  to  the  surface  must  be  "dead"  except  when  the 
car  that  is  to  take  ofT  current  from  them  is  momentarily  passing 
over  the  charged  stud.  Methods  more  or  less  ingenious  have  been 
devised  to  secure  this  but  it  must  be  evident  that  such  apparatus 
tends  to  be  costly  in  whatever  form,  and  presents  a  serious  risk  at 
all  times  that  the  "cut-ofF"  may  fail  and  that  the  metal  surface  stud 
may  remain  as  a  great  danger  to  every  one  crossing  or  using  the 
roadway  and  particularly  the  foot  passengers.  In  outward  actual 
appearance  a  surface  contact  line  presents  no  difference  from  an 
ordinary  horse  tramway  beyond  the  presence  of  the  metal  "studs" 
with  more  or  less  frequency. 

The  records  of  the  Patent  Office  indicate  that  Professors  .'\yrton 
and  Perry  were  the  first  to  devise  and  patent  a  surface  contact  sys- 


tem. They  did  not,  however,  proceed  to  practically  test  such  a 
system,  and  the  idea  did  not  come  into  pruniinencc  until  some 
years  later.  Uiatto  invented  a  system  having  some  merits.  The 
switches  floated  in  mercury  actuated  from  a  solenoid  carried  on  the 
car.  A  short  piece  of  experimental  line  was  constructed  ami  the  re- 
sults obtained  were  satisfactory.  The  Clarct-Vuilleumier  system  in 
Paris  was  the  next  to  be  put  into  practical  operation.  (St.  Ry.  Kev., 
July,  iKy7,  p.  451.)  In  this  system  Ihc  contacts  arc  electrically 
charged  from  rotating  switches  placed  at  intervals  in  the  streets. 
These  switches  have  a  number  of  contacts  corresponding  to  the 
numl;er  of  street  contacts  they  are  to  operate.  As  the  car  moves 
ahead  the  switches  rotate  by  a  ratchet  action  synchronously  with 
the  cars,  and  maintain  electrical  cintact  with  the  studs  underneath 
the  car.  The  results  obtained  in  operation  arc  of  an  encouraging 
nature,  although  there  have  been  times  when  the  rotating  switch 
would  get  out  of  synchronism  with  the  car,  and  herein  lies  the  weak 
point  of  this  System.  The  Johnson- Lundell  system  was  first  tried  in 
the  streets  of  New  York,  and  the  results  were,  in  a  general  way, 
satisfactory.  The  switches  arc  placed  under  the  street,  and  are 
worked  by  a  solenoid  connected  in  scries  with  the  car,  the  solenoid 
working  one  contact  switch  being  in  scries  with  the  solenoid  in 
the  preceding  switch,  so  as  to  ensure  the  closing  of  one  switch 
before  the  breaking  of  the  other.  The  street  contacts  arc  placed 
at  intervals  of  8  ft. 

1  ho  Clarct-Vuilleumier  system  has  this  objectionable  feature  that 
no  two  cars  can  appr.tach  each  other  within  the  distance  covered 
by  the  distributing  chambers,  that  is  to  say  a  distance  of  about  lOO 
yards  This  is  a  serious  drawback  in  the  event  of  any  breakdown 
or  interruption  of  the  line,  as  this  sp.ncc  of  300  ft.  remains  dead  and 
and  inoperative;  and  it  has  the  further  disadvantage  that  no  car  can 
approach  another  within  the  block,  so  that  in  case  of  pressure  ot 
tiaOic  when  it  is  desirable  to  run  cars  at  very  short  intervals,  a  limit 
is  imposed  which  is  not  desirable.  This  system  presents  a  further 
difficulty  militating  against  its  general  adoption  in  this  country, 
namely,  that  from  the  number  and  intricacy  of  its  parts  it  would 
probably  be  found  impracticable,  or  at  least  very  costly  to  work 
it  without  the  rail  return  current.  Despite  its  ingenious  mechanism 
and  its  two  and  a  half  years  of  successful  working.  I  am  not  able 
to  speak  favorably  on  the  system  for  this  country,  and  its  chief 
value  must,  lie  in  its  testimony  to  the  practical  success  of  a  "surface 
contact"  working. 

In  the  Monaco  surface-contact  electric  tramway  there  are  two 
rows  of  studs,  each  placed  about  10  in.  inside  the  rail,  and  the  car 
is  in  conscfiuence  furnished  with  two  skates  for  a  double  row  of 
contacts.  The  studs  are  round  and  stand  above  the  road  level  about 
half  an  inch,  and  an  arrangement  of  levers  and  springs  provides 
that  the  skates  shall  always  press  sufliciently  on  the  studs  to  make 
good  and  efficient  contact.  A  small  battery  is  carried  on  the  car  to 
start  the  current,  and  from  it  a  slight  current  is  given  to  the  left 
hand  bar  (looking  forward  as  the  car  goes)  which  is  really  used  lor 
the  return  current.  The  first  contact  makes  connection  direct  to 
the  supply  current,  which  is  then  transmitted  to  the  motor  by  the 
right  hand  contact  bar,  then  returning  through  the  left  hand  skate 
to  the  power  house.  .\t  the  instant  of  contact  with  the  "posi- 
tive" stud,  current  is  set  up  through  the  feeder  cable  actuating 
a  switching  apparatus  in  the  distribution  vaults,  and  so  the 
power  is  carried  to  the  motor.  When  the  shoe  leaves  a  stud  it  be- 
comes electrically  "deail."  and  the  current  is  being  drawn  from  the 
next  stud  in  advance,  and  so  throughout  the  journey.  The  distrib- 
uting vaults  in  this  case  are  at  a  distance  of  about  218  ft.,  each 
chamber  controlling  45  studs.  These  vaults,  or  rather  pits,  are 
about  6  ft.  6  in.  in  depth  and  measure  S|  S  .\  3'  2  ft.  a  manhole  gives 
access  to  the  pit  for  inspection,  and  the  working  of  each  car  as  it 
passes  over  the  section  can  actually  be  watched  in  the  subter- 
lanean  vault  as  the  connection  is  made  and  broken  for  each  stud  in 
succession.  The  rails  are  used  for  the  return  current.  One  feature 
of  the  working  is  that  the  cars  can  run  back  and  forward  on  the 
single  line  with  equal  facility,  and  can  closely  follow^  one  another 
when  required. 

More  recently  Professor  Silvanus  Thompson  and  Mr.  Miles 
Walker  have  devised  a  very  ingenious  improvement  in  surface  con- 
tact systems,  combining  the  more  salient  advantages  of  the  Johnson- 
Lundell,  Diatto  and  other  systems. 

The  disadvantages  generally  of  surface  contacts  are: 

I. — Complications. 

2. — The  disadvantage  as  compared  with  the  slot  conduit  that 
double  insulated  earth  returns  lead  to  complications. 
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3. — The  contact  "studs"  arc  objectionable,  in  that  they  present  an 
irregular  street  surface. 

4. — In  the  case  of  a  network  of  tracks,  there  would  be  difticulty 
in  preventing  short  circuiting  during  the  passage  of  the  car  unless 
the  contact  "studs"  are  raised  to  such  a  height  as  would  make  them 
objectionable. 

When  a  "mixed  system"  is  used,  the  "overhead"  and  "accumu- 
lator" systems  work  easily  together,  because  in  that  case  the  car, 
being  in  contact  with  the  overhead  wire,  passes  on  without  delay, 
the  trolley  just  simply  remaining  idle.  With  a  combination  of 
overhead  and  underground  conductors,  the  "surface  contact"  claims 
advantage  over  the  open  "conduit,"  as  there  is  no  delay  as  in  the 
case  of  conduit,  in  fitting  the  plough  or  conductor  into  the  slot  or 
removing  it  on  return.  The  car  only  requires  to  be  fitted  with  the 
"shoe"  or  skate  underneath,  and  passes  on  indifferently  from  the 
overhead  to  the  surface  contact  portion  of  the  route. 

CONCLUSION. 

r  have  very  carefully  examined  into  every  new  proposal  for  tram- 
way traction,  and  have  visited  many  places  to  test  by  actual  inspec- 
tion every  new  invention.  But  at  the  present  moment  my  judgment 
is  that  the  electric  trolley  "holds  the  field."  It  is  simple  in  con- 
struction, easy  in  maintenance,  cheaper  than  any  rival  in  capital 
cost,  and  more  economical  in  working  cost  from  day  to  day  than 
any  other  method  yet  known. 


NEW  SUPPLY   HOUSE. 


The  firm  of  Gates  &  Randolph  has  been  formed  for  the  purpose 
of  selling  electric  appliances  and  contracting  for  the  complete  out- 
fitting of  electric  railways  and  electric  lighting  plants.  The  firm  is 
composed  of  J.  Holt  Gates  and  Robert  J.  Randolph,  both  men 
having  been  long  and  intimately  connected  with  electrical  matters. 
Ottices  and  warerooms  have  been  opened  in  the  Monadnock  Build- 
ing, on  the  ground  tloor.  Connections  have  been  made  with  several 
large  and  important  electric  appliance  manufacturers  and  in  its 
wareroom  the  firm  .proposes  having  some  displays  which  cannot 
fail  to  prove  interesting  and  attractive. 

Mr.  J.  Holt  Gates  has  also  had  an  extensive  experience  in  this 


J.  HOLT  GATES. 

field.  In  1885  he  became  associated  with  Westinghouse,  Church, 
Kerr  &  Co.  in  the  Chicago  agency  it  had  just  taken  of  the  Westing- 
house  Electric  &  Manufacturing  Co. 

This  house  had  only  recently  been  organized  in  Pitts- 
burg and  Mr.  Gates  spent  an  entire  year  in  the  shops  of  the  com- 
pany there,  studying  the  details  of  the  business.  The  knowledge 
thus  obtained  he  has  since  put  to  good  use.  Leaving  Pittsburg, 
Mr.  Gates  went  to  Te.xas  for  the  company,  staying  there  for  three 
years.     He  then  came  to  Chicago,  and  after  seven  years  service 


with  the  Westinghouse  company,  took  the  position  of  manager  of 
the  sales  department  for  the  Siemens  &  Halske  Co.  He  remained 
with  this  concern  for  some  years,  but  eventually  went  into  business 
for  himself,  as  the  agent  for  various  electrical  manufacturing  houses. 
He  has  been  thus  engaged  for  the  past  five  years.     Mr.  Gates  in- 


R.  J.  RANDOLl'H. 

stalled  the  Auditorium  Hotel  electric  plant,  one  of  the  model 
plants  in  Chicago. 

Mr.  Robert  J.  Randolph  is  one  of  the  pioneers  in  the  electrical 
field  so  far  as  Chicago  is  concerned.  He  began  his  work  in  it  about 
50  years  ago  and  was  associated  with  Charles  J.  Vandepoele  in  the 
company  he  organized  in  the  early  70's.  Mr.  Randolph  sold  the 
first  five  arc  light  machine  made  by  this  company  to  a  Rockford, 
111.,  manufacturing  concern  and  it  is  still  in  working  order.  Soon 
after  this  the  company  turned  out  a  40-light  machine  and  it  created 
no  end  of  speculation  among  electrical  people. 

The  Vandepoele  Co.  became  merged  into  the  Thomson-Houston 
Electric  Co.  and  Mr.  Randolph  went  with  the  Excelsior  Electric 
Co.  and  has  been  manager  of  its  Chicago  office  ever  since  until 
about  a  year  ago,  excepting  an  interval  during  which  the  Excelsior 
closed  its  Chicago  branch.  It  was  the  final  closing  of  this  branch 
about  a  year  ago  which  led  Mr.  Randolph  to  look  for  other  con- 
nections. He  accepted  the  management  of  the  Sterling  Arc  Lamp 
Co.,  of  New  York,  where  he  has  remained  until  the  present  co- 
partnership with  Mr.  Gates  was  formed  on  the  firy  of  last  May. 

The  experience  of  both  Mr.  Gates  and  Mr.  Randolph  in  connec- 
tion with  electric  work  and  appliances  is  all  the  guarantee  needed 
that  the  new  firm  will  meet  with  succeess. 


HALF  FARE   BILL  DEFEATED. 


A  bill  was  recently  introduced  in  the  Connecticut  Legislature 
providing  that  during  school  hours,  New  Haven  and  Hartford 
school  children  should  ride  in  the  street  cars  at  half  fare.  The  bill 
also  contained  a  similar  clause  for  workingmen.  The  bill  was  re- 
Icrrcd  to  the  Committee  on  Railroads,  which  reported  unfavorably 
upon  it.  holding  it  to  be  unconstitutional,  being  class  legislation. 
A  sub.;titute  bill  was  then  introduced  making  the  same  provision 
for  school  children,  which  applied  to  the  whole  state.  In  this  shape 
the  bill  passed  the  House  and  came  up  in  the  Senate  on  a  motion 
to  concur  with  the  House  and  reject  the  report  of  the  Railroad 
Committee.  Several  senators  opposed  the  bill  on  the  grounds  that 
it  would  be  the  entering  wedge  for  a  great  many  other  bills  of  a 
similar  nature,  that  workingmen  of  all  descriptions  would  demand 
the  same  right,  and  that  many  of  the  roads  in  the  state  could  not 
afford  to  issue  the  half  fare  tickets  required. 

A  viva  voce  vote  showed  about  twelve  senators  opposed  to  and 
four  or  five  in  favor  of  the  bill,  which  was  rejected. 


The  Montreal  (Can.)  Street  Railway  Co.  is  engaged  in  making 
some  e-xtensive  improvements.  It  is  building  new  shops  and  car 
house,  new  office  buidings  and  laying  new  track. 
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NOTES  FROM   DENVER. 


(From  Our  Own  Corri-Miniiiilcin. 


'riic  cDiisdlichiliiM)  iii  ilie  street  railway  systems  of  Denver,  Col., 
as  noted  in  the  "Review"  for  March  last  has  been  followed  by  a 
great  deal  of  work  in  rebuilding  track  and  rolling  stock  and  further 
extensive  improvements  arc  contemplated.  The  Denver  City 
Tramway  Co.  now  owns  and  operates  all  the  street  railways  of  Den- 
ver except  the  Denver,  Lakewood  &  Golden  R.  R.,  and  it  is  inter- 
ested in  that  one. 

The  company  has  decided  to  abandon  the  use  of  trailers  and  all 
single  truck  ears  as  rapidly  as  they  can  be  replaced  by  the  new  type 
of  rolling  stock.  Since  the  consolidation  the  company  has  taken 
on  128  new  men.  New  cars  are  being  turned  out  at  the  rate  of  u 
per  month,  six  at  the  company's  shops  and  six  by  the  Woeber  Bros. 
Car  Co.  Forty-nine  cars  have  been  finished  and  16  more  are  in  the 
shops.  All  of  these  are  combination  cars  and  were  made  by  splic- 
ing closed  motor  cars  and  open  trailers,  thus  disposing  of  130  cars 
of  the  old  efjuipment. 

All  of  the  smaller  cars  which  were  of  suitable  size  were  thus  used. 
There  were  79  open  trail  cars,  57  of  which  were  old  28-ft.  cable  grip 
cars,  and  69  motor  cars  which  could  not  be  spliced  for  combination 
cars  because  of  wide  difference  in  the  hight,  width  and  shape  of 
roof.  These  will  be  spliced  to  make  long  open  and  long  closed 
motor  cars. 

The  company  now  has  158  miles  of  track  and  is  preparing  to 
build  about  JO  miles  more  if  franchises  are  secured.  The  old  cable 
lines,  aggregating  32  miles,  and  what  is  known  as  the  Argo  horse 
line,  5;<  miles,  will  be  changed  for  electric  traction.  The  old  West 
Lnd  Street  R.  R.,  10  miles,  is  to  be  changed  from  standard  gage  to 
3  ft.  6  in.  to  conform  to  the  other  lines.  Some  of  the  West  End 
ears  have  alreaily  been  changed  for  the  narrow  gage,  and  all  are  to 
be  painted  red  which  is  the  company's  standard  color. 

A  new  "Y"  has  been  placed  at  the  terminus  of  the  Aurora  line 
and  the  track  improved  by  laying  some  new  rails;  the  center  poles 
have  been  removed  and  side  poles  substituted. 

The  line  to  Fairmount  Cemetery  has  been  extended  a  quarter  of  a 
mile  into  the  cemetery  and  a  loop,  waiting  room  and  two  sidings 
built  to  provide  better  terminal  facilities  for  the  funeral  train  service. 
The  i)resent  arrangements  bring  the  funeral  trains  directly  to  the 
rear  of  the  chapel  at  the  cemetery. 

A  number  of  32-ft.  combination  cars  equipped  with  G.  E.  800  mo- 
tors have  been  put  on  these  lines  and  make  the  round  trip  of  12 
miles  in  one  hour.  They  are  run  on  a  is-minute  headway.  The 
traffic  is  very  heavy,  particularly  on  Sundays. 

At  Colfax  Ave.  and  York  St.  where  a  number  of  lines  center,  the 
company  in  conjunction  with  the  Gallup  Floral  Co.  has  erected  a 
handsome  station.  The  flower  company  has  its  office  and  displays 
its  cut  flowers  and  plants  in  the  wailing  room,  while  a  large  lawn 
set  out  with  flowers  makes  the  surroundings  very  attractive.  At 
night  the  waiting  room  is  illuminated  by  about  1,000  incandescent 
lamps. 

The  company  has  75  pairs  of  Brill  No.  27-D  ("perfect")  trucks 
which  are  being  placed  under  the  new  cars.  A  number  of  maxi- 
mum traction  trucks,  which  have  given  good  service  for  several 
years,  are  on  hand  but  as  the  company  has  decided  to  use  only 
trucks  with  wheels  all  of  the  same  size  it  will  rebuild  these,  using 
two  pairs  of  large  wheels  to  make  a  swing  bolster  truck. 

The  company  has  125  new  double  equipments  of  G.  E.  58  motors 
which  have  been  substituted  for  the  old  equipment,  .\mong  the 
Pew  equipment  are  200  Syracuse  electric  headlights. 

The  car  service  has  been  improved  on  a  number  of  lines,  the  head- 
way being  reduced  wherever  the  traffic  justified  it.  The  company  is 
now  operating  136  regular  cars  and  22  extras  are  put  on  night  and 
morning  for  the  park  line.  It  is  the  intention  to  build  a  central 
power  station  and  a  down-town  car  barn. 

Iron  poles  are  being  placed  in  the  business  section  of  the  city  and 
the  wooden  poles  removed.  Within  the  last  two  months  a  great 
deal  of  new  trolley  wire,  hangers,  etc.,  has  been  put  up.  Some  of 
the  cable  tracks  are  being  removed  as  they  are  not  needed  since  the 
consolidation. 

The  first  trolley  party  of  the  season  w-as  given  on  May'2"th:  the 
party  filled  four  large  i6-bench  cars. 

One  of  the  stockholders  in  one  of  the  old  companies  is  contesting 
the  legality  of  the  consolidation  in  the  courts:  the  decision  will 
doubtless  turn  on  whether  the  law  prohibiting  the  consolidation  of 


railways  is  held  to  apply  to  street  railways.     It  is  generally  under 
stood  here  that  the  persistent  attacks  on  the  company  made  by  one 
of  the  daily  papers  arc  largely  because  the  manager  of  that  paper 
failed  in  an  eflort  to  become  the  company's  attorney. 

The  Boulder  Railway  &  Utility  Co.  has  been  organized  and  has  a 
franchise  to  build  and  operate  street  railways  in  Boulder  and  the 
adjacent  county.     It  will  get  18  cars  from  the  Tramway  Co. 

It  is  reported  that  the  M.  J.  Mayham  Investment  Co.  is  behind  a 
new  company  organized  to  build  between  Denver  &  Boulder  by 
way  of  Westminster  University,  Louisville,  Marshall  and  other 
towns;  this  line  is  to  be  32  miles  long  and  cars  will  enter  Denver 
over  the  Tramway's  tracks. 

The  Denver,  Lakewood  &  Golden  R.  R.  has  put  in  service  a 
number  of  combination  baggage  and  express  cars. 

The  company  had  decided  to  adopt  safety  gates  manipulated 
only  by  the  motorman. 

Smoking  is  permitted  only  on  the  two  rear  scats,  and  if  a  pas- 
senger begins  smoking  when  in  any  other  seat  the  conductor  hands 
him  a  printed  slip  (shown  reduced)  which  never  fails  to  take  effect. 

Smoking  is  permitted  only 
on  the  two  rear  seats  of  open 
or  combination  cars. 

The  Denver  City  Tramway  Go. 

The  company  has  had  more  or  less  trouble  of  late  because  of 
poles  breaking,  and  when  the  broken  pole  was  reported  the  car 
crew  could  not  readily  tell  the  exact  location  so  that  the  wreck 
crew  would  lose  time  in  getting  to  the  place.  Now  each  pole  has 
its  number  painted  on  it.  Each  line  is  numbered  consecutively,  be- 
ginning with  I,  the  two  poles  which  are  opposite  one  another  being 
given  the  same  number.  Where  several  lines  use  the  same  track 
for  a  portion  of  their  routes  and  then  branch  off,  the  poles  on  the 
branch  lines  follow  the  numbers  on  the  main  line.  A  broken  pole 
may  now  be  exactly  located,  as  "Pole  47,  right  side,  nth  Ave.  line 
on  Ogden  St.,"  and  no  time  is  wasted  in  finding  it. 

The  Denver  City  Tramway  Co.,  in  1897,  completed  down-town 
terminal  loops  which  were  illustrated  in  the  "Review"  for  Febru- 
ary, 1898,  page  91.  These  loops  are  now  used  by  the  cars  on  23 
lines  and  the  company  is  engaged  in  laying  the  connecting  tracks 
necessary  to  bring  the  other  12  lines  operated  by  it  to  this  terminal. 
A  new  transfer  station  has  been  built  at  the  loops  for  the  conven- 
ience of  passengers. 

The  Lorctto  Heights  Railroad  Co.,  which  operates  a  line  of 
horse  cars,  3;^  miles,  fr.>m  the  terminus  of  the  Tramway's  South 
Broadway  line  west  and  south  to  Ft.  Logan,  has  been  engaged  in 
litigation  with  several  of  the  steam  railroads  trying  to  secure  a 
grade  crossing.  There  are  five  steam  tracks  used  by  eight  rail- 
roads, and  a  compromise  has  been  reached  under  which  the  street 
car  line  will  tunnel  under  the  track,  the  expense  of  $6,000  to  be 
borne  half  by  the  Loretto  Heights  and  half  by  the  steam  roads. 

R. 


WAGES  INCREASED  AT  MONTREAL. 


Last  month  the  following  order  was  issued  by  Mr.  J.  L.  Wanklyn, 
general  manager  of  the  Montreal  Street  Railway  Co.: 

"(i)  On  and  alter  July  l6th.  all  permanent  employes  in  the 
operating  department  and  workshops  will  be  insured  in  an  acci- 
dent insurance  company  of  good  standing,  and  the  premium  will 
be  paid  by  the  Montreal  Street  Railway  Co.  This  insurance  will 
amount  to  $1,000  in  the  event  of  death  from  accident  either  on  or  off 
duty,  one-half  of  this  amount  for  total  disablement,  and  S5  per  week 
indemnity  for  time  lost  through  injuries  or  diseases  specified  in 
the  policy,  full  details  of  which  will  be  given  when  the  final  ar- 
rangements are  made  with  the  insurance  company. 

"(2)  Motormen  and  conductors  who  have  been  regularly  in  the 
company's  service  for  two  years  and  over  will  have  their  wages  in- 
creased to  IS  cents  per  hour. 
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"(3)  In  addition  to  the  above  advantages,  motormen  and  con- 
ductors who  have  been  regularly  in  the  company's  service  for  five 
years  and  over  will  receive  free  uniforms." 


HEAVY  ELECTRIC  SHOP  LOCOMOTIVE. 


The  value  of  electric  locomotives  for  industrial  purposes  is  be- 
coming more  and  more  generally  recognized  and  almost  every 
week  sees  them  adopted  by  some  industrial  establishment.  The  J. 
G.  Brill  Co.  has  just  turned  out  a  very  interesting  example  of  this 
type  of  machine  for  the  Sandusky  Portland  Cement  Co.  Fig.  1 
shows  the  machine  ready  for  operation;  it  is  mounted  upon  double 
trucks  and  is  to  have  four  motors.  By  means  of  very  heavy  con- 
structive features  and  special  ballast  the  weight  is  to  be  brought 
up  to  14.000  lb.,  which  will  give  a  draw  bar  pull  on  a  dry  rail  of 
considerably  more  than  3.000  lb.  as  ordinarily  calculated.  Prob- 
ably under  favorable  circumstances  the  electric  motors  will  bring 
this  up  to  4,000  lb.    The  machine  is  19  ft.  long  over  the  end  sills  by 


FIG,  1— BRILL  ELECTRIC  SHOP   LOCOMOTIVE. 

4  ft.   3  in.   wide,  and  is  intended  to   run  on  a  shop   track   of  2  ft. 
gage;  the  height  over  the  trolley  board  is  9  ft. 

Fig.  2  shows  the  special  form  of  Brill  truck  designed  for  tliis 
class  of  work.  The  truck  frame  is  a  steel  casting  and  the  ends  are 
of  T-iron,  A  center-bearing  bolster  rests  an  nests  of  helical 
springs;  there  are  also  journal  springs.  This  combination  makes 
not  only  a  very  compact  but  a  very  easy  riding  truck  for  work  of 
this  character.  An  ingenious  arrangement  of  the  parts  makes  the 
bolster  have  what  is  practically  a  swing  motion.  It  is  allowed 
to  rock  on  the  helical  springs  and  in  order  to  bring  it  always  to  a 
central  position  four  small  helical  springs  are  provided  which  bear 
against  the  central  columns  of  the  frame.  With  a  truck  which 
runs  at  such  moderate  speeds  this  amount  of  swing  or  side  motion 


FIG,  2— TRUCK  luk  ELECTRIC  LuCU.VIoTlVE. 

is  ample  for  the  purpose  and  reduces  the  danger  of  climbing  the 
rails  to  a  minmum.  With  a  4-ft  wheelbase  such  a  locomotive  as 
this  can  run  around  any  curve  that  is  likely  to  be  required  in  shop 
practice. 

The  motorman  is  protected  by  a  small  cab  placed  in  the  center 
of  the  platform.  This  cab  is  5  ft.  long  and  is  provided  with  a  sliding 
door.  Pipe  railings  arc  provided  on  both  sides,  with  openings 
next  the  cab.  The  machine  seems  to  be  one  specially  well  adapted 
for  use  of  establishments  where  heavy  pulling  is  re(|uired  and  where 


the  sharpest  curves  are  of  necessity  encountered.  The  use  of  a 
double  track  of  the  kind  described  is  of  great  advantage,  making 
derailment  very  difiicult.  At  the  same  time  in  spite  of  the  heavy 
total  weight  it  is  very  easy  on  the  track.  With  all  the  weight  on 
tliat  has  been  contemplated  the  load  per  wheel  will  be  consideral)ly 
less  than  2,000  lb. 

♦-•-• 

STRIKE  AT  AKRON,  O. 


June  20th  the  employes  of  the  .\kron  (O.)  &  Cuyahoga  Falls 
Rapid  Transit  Co.  went  on  a  strike.  Some  time  previously  the 
men  had  asked  for  an  increase  in  wages  and  the  matter  was  re- 
ferred to  arbitration;  the  decision  provided  for  an  increase  of  2 
cents  per  hour  for  trainmen  and  2j^  cents  for  other  employes,  A 
broad  article  for  the  arbitration  of  all  questions  that  might  arise 
in  the  future  was  tacked  onto  the  findings  and  the  refusal  of  the 
company  to  accept  this  caused  the  strike. 

The  following  day  the  article  was  modified  to  read  as  follows: 
"When  any  meritorious  grievance  or  dispute  arises  and  we  cannot 
agree  upon  a  settlement  among  ourselves,  we  will  agree  to  sub- 
mit the  same  to  a  board  of  arbitrators,  one  to  be  selected  by  each 
of  the  parties  hereto,  and  the  two  thus  selected  to  choose  the 
third,  provided  that  no  demand  shall  be  made  to  arbitrate  any 
question  involving  the  violation  of  any  rule  of  the  company  now 
in  force  or  any  reasonable  rule  that  may  hereafter  be  adopted, 
or  the  conduct,  carelessness  or  competency  of  any  employe." 
There  was  no  objection  to  this  form  and  the  men  returned  to 
work. 


GRASSES  AS  SAND  AND  SOIL  BINDERS. 


The  protection  of  earth  embankments  has  long  been  an  import- 
ant question  with  the  steam  railroads  and  the  increasing  number  of 
interurban  electric  roads  is  making  the  subject  of  interest  to  our 
readers.  The  U.  S.  Department  of  Agriculture  has  received  many 
inquiries  concerning  grasses  as  sand  and  soil  binders,  and  we  take 
from  a  recent  publication  the  following  extract  describing  the 
grasses  suitable  for  protecting  embankments: 

For  holding  embankments  where  a  firm  turf  is  required,  couch 
or  witch  grass  does  excellently  well  in  the  Northern  and  Middle 
States.  This  well-known  grass  is  widely  distributed  throughout 
the  north  temperate  regions  of  the  Old  and  New  World.  It  pre- 
sents a  numijer  of  forms,  some  of  which  have  been  regarded  as 
distinct  species.  .'^11  are  good  hay  grasses,  but  are  objectionable 
in  fallow  land  because  of  their  widely  spreading  and  very  persist- 
ent joined  rootstocks.  In  the  Northwest — Nebraska,  Montana, 
etc. — there  is  a  variety  called  "blue  stem,"  which  is  very  highly 
prized  and  much  used  for  hay.  In  rich  soil  the  stems  grow  to  the 
height  of  3  or  4  ft.,  and  the  heads  have  a  striking  resemblance  to 
those  of  wheat.  Hence  the  common  names  "wheat  grass"  or 
"creeping  wheat,"  which  have  been  applied  to  it  by  some.  Couch 
grass  makes  a  very  tough  sod,  and  is  particularly  valuable  for 
binding  railroad  embankments,  banks  of  canals,  ditches,  or  other 
slopes  which  it  is  desired  to  hold  in  place.  A  well-marked  variety 
of  the  species  grows  in  sands  along  the  sea  coast,  and  is  useful 
there   as   a   sand   binder. 

Hungarian  brome  grass  is  a  good  turf  former,  and  may  be  em- 
ployed in  much  the  same  way  as  couch  grass.  The  creeping 
rhizomes  of  the  brome  grass  are  not  so  strong  as  those  of  the 
couch  grass,  and  as  a  soil  binder  it  is  less  to  be  depended  upon. 

In  the  Southern  States,  where  the  couch  grass  does  not  succeed 
well,  Johnson  grass  or  the  finer  Bermuda  may  be  substituted  for 
it.  Johnson  grass  produces  a  great  mass  of  extensively  creeping, 
strong  rhizomes,  and  when  once  the  ground  is  filled  with  them,  it 
is  almost  impossible  to  eradicate  them,  Bermuda  grows  more 
upon  the  surface,  r.nd  upon  a  light  or  sandy  soil  succeeds  better 
than  Johnson  grass.  In  binding  together  and  holding  levees  of 
sand  and  loose  soil  against  floods,  in  preventing  lands  from  wash- 
ing, or  in  filling  gullies,  Bermuda  is  of  the  greatest  value,  and  at 
the  same  time  is  one  of  the  very  best  pasture  grasses  for  the  South, 
If  there  is  considerable  moisture  in  the  land,  and  the  soil  is  some- 
what clayey,  knot  grass  may  be  substituted  for  Bermuda.  In  the 
Southern  States  knot  grass  is  especially  well  adapted  to  cover  silt 
or  bare  slopes  on  the  banks  of  ponds  or  rivers,  or  for  covering  the 
soil  of  "sink  holes."     Moderate  submersion  does  not  injure  it. 
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BRAKE  SHOES. 


At  iIk-  ,\ll.iiila  I  ciiHc  iilicin  of  the  Aincrioaii  Slrccl  Itailway  As- 
sociation, ill  iSy4,  a  coiiiiiiitlc'c  coiisisliiiK  of  D.  I'".  Ik-nry,  presi- 
dent of  tlio  Federal  Street  &  I'leasant  Valley  Passenger  Railway 
Co.,  of  I'ittshurK.  I'a.,  and  I'ovvell  ICvaiis,  foundry  sales  agent  for 
Will.  Wliarton,  jr.,  &  Co.,  liicorp.,  of  I'liiladelphia,  presented 
a  special  report  on  ill;  subject  of  brake  shoes.  (Report  \.  S.  R.  A., 
1894,  pp.  152-180;  St.  Ry.  Rev.,  1894,  p.  6ji.)  At  this  meeting  a 
coniniittec  consisting  of  Henry  C.  Moore,  of  Philadelphia;  Ernest 
11.  Davis,  of  Willianisport,  I'a.,  and  Powell  Evans,  lA  Philadcl- 
I'lii.i,  was  appointed,  with  instructions  to  investigate  the  subject  of 
llie  adoption  of  a  standard  style  of  brake  shoes,  conduct  experi- 
ments, .Mill  report  the  data  collected,  and  the  committee's  con- 
clusions at  (lie  luxt  meeting.  So  far  as  can  be  learned  this  com- 
mittee never  made  .1   report. 

The  A.  S.  R.  A.  committee  of  1894  estimated  the  total  annual 
expenditure  of  the  street  railways  of  the  United  States  for  brake 
>hoes  and  labor  in  changing  slipes  when  worn  out  to  be  in  excess 
of  $670,000  per  annum.  The  subject  is  of  fully  as  much  importance 
now  as  it  was  five  years  ago,  and  it  is  our  intention  to  collect 
here  the  available  data  concerning  the  coellicient  of  friction,  the 
wear  of  the  wdieels  due  to  brake  shoes,  and  the  durability  in 
service,  which  are  three  of  the  important  points  to  be  considered 
in  choosing  brake  shoes. 

For  the  following  summary  of  brake  shoe  patents,  early  tests  and 
digest  of  the  literature  of  brake  shoes,  we  are  indebted  to  Mr. 
John  C.  Whitridgc,  associate  editor  of  the  Railroad  Gazette,  who 
courteously  placed  at. our  disposal  an  unpublished  manuscript  on 
"Brake  Shoes  for  Cars." 

r.\TENTS. 

An  examination  of  brake  shoe  patent  records  for  the  last  30 
years  is  interesting,  but  not  very  instructive,  as  the  large  majority 
of  the  brake  shoes  patented  are  useless  and  have  never  come  into 
general  use,  if  they  have  been -used  at  all.  A  list  of  about  40 
patents,  issued  since  1865,  includes  all  the  best  known  ones  or  those 
under  which  large  numbers  of  brake  shoes  have  been  made. 
.'\mong  these  40  arc  the  Congdon,  Ross,  Mechan.  Lappin,  Sar- 
gent, Schoen,  Whitcomb,  Corning,  Allen  &  Morrison  and  Kin- 
der patents. 

Beside  these  several  hundred  patents  have  been  issued  which 
are  of  no  value,  many  of  those  of  early  date  covering  crude  de- 
vices for  attaching  the  brakeshoe  to  the  head  or  holder;  the  adop- 
tion by  the  M.  C.  B.  Association  of  standard  dimensions  for  brake- 
shoes  and  a  standard  brakehead  of  the  type  originally  patented 
by  Mr.  James  Christie  has  been  of  great  benefit  in  making  this 
important  detail  uniform  on  almost  all  roads. 

.Almost  every  common  material  has  been  suggested  or  tried 
for  brake  shoes,  such  as  wood,  stone,  glass,  metal  with  rubber 
inserts,  wood  inserts,  cork  inserts,  and  one  patent  provides  for 
the  use  of  rope  packed  into  cavities  in  a  cast  iron  body;  more 
lately  what  is  known  as  the  "composition"  brake  shoe  has  ap- 
peared, consisting  of  a  mixture  of  iron  turnings  and  borings, 
saw  dust,  asbestos,  resin,  plumbago  and  linseed  oil  pressed  into 
a  cast  iron  casing,  .\nolher  composition  material  is  made  from 
iron  turnings,  asplialtum  and  mineral  cement.  .-Ml  the  common 
metals  have  been  tried  in  many  diflferent  forms  and  combinations; 
thus  there  are  plain  brake  shoes  of  cast  iron  and  cast  steel,  forged 
iron  and  forged  steel,  malleable  iron  and  chilled  iron,  while  it 
would  seem  that  these  materials  have  been  combined  in  almost 
all  conceivable  ways. 

Among  the  patents  which  are  interesting  because  they  show 
what  a  meager  notion  their  inventors  had  of  the  requirements  of 
a  suitable  brake  shoe,  are  the  following: 

J.  H.  Champlin.  Jan.  24,  1865,  No.  45,975.  Case  for  insertion  of 
stone  block  which  bears  on  wheel.  Set  screws  permit  of  an  adjust- 
ment of  the  block  for  wear. 

O.  J.  Hardgrovc,  Feb.  27,  1866.  No.  52,a48.  Hinged  brake 
shoe,  which  grips  the  sides  of  the  wheel,  as  well  as  bearing  on 
the  tread  and  flange. 

H.  L.  Perrinc.  May  7,  1878,  No.  203.495.  Brake  shoes  made 
from  rolled  channels  and  the  sections. 

J.  H.  Mitchell,  Sept.  30,  1870.  No.  220.165.  Brake  shoe  with 
cast  iron  body  having  cavities  filled  with  rope  or  other  textile 
material. 

C.  F.  Wohlfarth.  Aug.  16,  1892,  No.  480.982.  An  oil  chamber 
in  the  cast  iron  body  connected  by  wicking  to  recesses  in  the  face 


filled  with  sections  o(  belling  or  other  similar  material.  The 
surfaces  in  contact  to  be  oiled  to  prevent  squeaking.  Linseed  oil 
has  been  found  to  answer  best  "in  practice." 

J.  f)'Hrien,  Nov.  6,  1894,  No.  528,55.?.  A  brake  shoe  having  a 
nest  of  rollers  on  the  f:ice  of  the  shoe  which  are  iirought  in  contact 
with  the  wheel  during  an  application.  Object  to  avoid  "danger 
of  sliding  wheels"  anrl  "to  provide  a  brake  shoe  which  is  strong 
and  durable  and  at  the  same  time  simple  and  inexpensive  in  con- 
struction." 

TKSTs  rKiok  TO  1895. 

The  data  on  friction  between  dry  metal  surfaces  given  in  the 
earlier  editions  of  the  Engineers'  Pocket  Books  arc  from  the  ex- 
periments of  Morin  and  Rcnnic;  in  later  editions  the  subject  is 
treated  in  a  dilTerent  manner,  but  the  relations  which  pressure, 
speed  and  contact  bear  to  one  another  are  not  correctly  staled. 

Kent's  Pocket  Book,  1895,  contains  a  table  of  coclTicicnts  of 
friction  of  rest  as  the  result  of  experiments  maile  liy  Rennie  in  1829 
which  would  indicate  that  as  the  pressure  per  square  inch  increases 
the  coeflicients  of  rest  increase  up  to  the  point  where  abrasion 
takes  place.  The  range  of  pressures  used  was  187  to  784  lb.  per 
square  inch,  and  the  metals  tried  were  wrought  iron  on  wrought 
iron,  wrought  iron  on  cast  steel,  steel  on  cast  iron,  and  brass  on 
cast  iron.  It  is  questionable  whether  these  results  have  any 
value. 

Morin's  "Laws  of  Friction"  are  also  stated  and  explained  to 
be  in  error.     They  are  as  follows: 

1.  The  friction  between  two  bodies  is  directly  proportional  to 
the  pressure;  i.  e.,  the  coefficient  is  constant  for  all  pressures. 

2.  The  coefficient  and  amount  of  friction,  pressure  being  the 
same,  is  independent  of  the  areas  in  contact. 

3.  The  coeflicient  of  friction  is  independent  of  velocity,  although 
static  friction  (friction  of  rest)  is  greater  than  the  friction  of 
motion. 

Morin's  experiments  were  made  in  1831  and  these  erroneous 
"laws"  are  to  be  found  in  many  text  books  on  the  subject  published 
within  the  next  50  years.  They  also  appear  in  even  modern  works, 
for  instance,  the  Century  Dictionary  contains  the  following  mis- 
leading statement,  evidently  copied  from  some  old  work: 

"Friction  is  partly  due  to  the  adhesion  of  bodies,  but  the  greater 
part  of  it  is  the  result  of  their  roughness.  The  friction  proper  is 
independent  of  the  velocity  and  of  the  area  in  contact,  it  depends 
solely  upon  the  nature  of  the  two  surfaces  and  upon  the  pressure 
upon  them  to  which  it  is  directly  proportioned." 

No  really  reliable  data  are  given  by  Kent  on  the  friction  of  dry 
metal  surfaces. 

Tt  was  demonstrated  by  M.  Poiree.  in  1851,  that  constancy  of 
friction  held  good  for  velocities  not  exceeding  10  or  11  miles  per 
hour,  but  for  greater  velocities  the  resistance  of  friction  appeared 
to  diminish  in  the  same  proportion  as  the  velocity  increased. 
Other  experiments  for  the  purpose  of  deducing  laws  of  friction 
have  been  made  by  Coulomb.  Rennie  and  Jenkins,  but  in  all  cases 
they  were  made  with  bodies  at  comparatively  low  velocities. 

In  1878  Capt.  Douglas  Galton  made  some  experiments  with 
trains  on  the  London,  Brighton  &  South  Coast  Ry.  for  the  pur- 
pose of  determining  the  coefficient  of  friction  between  surfaces  in 
contact,  moving  at  high  velocities,  in  connection  with  the  action 
of  brakes  in  use  at  that  time.  These  experiments  gave  excellent 
results,  but  were  of  narrow  scope,  covering  only  the  action  of  cast 
iron  and  wrought  brake  blocks  when  used  in  connection  with 
steel-tired  wheels.  These  tests  were  reported  to  the  Institution  ol 
Mechanical  Engineers  of  London  by  Capt.  Galton  and  these  re- 
ports were  reprinted  in  book  form  by  the  Westinghouse  Air 
Brake  Co.,  in  1894.  with  a  preface  prepared  by  Mr.  R.  A.  Parke, 
its  eastern  representative.  Mr.  Parke  also  calculated  a  formula 
covering  the  relation  between  the  mean  coefficients  of  friction  and 
the  speed  which  would  conform  closely  with  the  obser\-ed  data 
of  the  tests. 

A  committee  of  the  M.  C.  B.  Association  in  1891  reported  the 
principal  results  of  a  series  of  shop  tests  conducted  at  the  .\urora 
shops  of  the  Chicago.  Burlington  &  Quincy  R.  R.  for  the  purpose 
of  determining  the  friction  of  difTercnt  metals,  principally  hard, 
medium  and  soft  cast  iron,  malleable  iron  and  wrought  iron  in 
connection  with  chilled  iron  wheels.  The  apparatus  used  was  a 
Thurston  oil  testing  machine  adapted  to  the  purpose  by  intro- 
ducing a  chilled  wheel  ll^  in.  in  diameter  and  by  using  miniature 
brake  shoes  4  in.  long  by  I  in.  wide.  The  load  on  the  shoe  was 
maintained  constant  and  weighed  by  means  of  levers  and  weights. 
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while  the  tangential  pull  was  measured  by  means  of  weights  and 
lever-scales.  Each  test  was  of  10  minutes  duration  and  the  shoes 
were  weighed  before  and  after  each  test,  to  determine  the  wear. 
During  the  following  year  similar  tests  were  made  with  a  steel- 
lired  wheel,  but  these  latter  experiments  were  never  made  public. 
The  most  striking  feature  of  these  tests  is  that  with  soft  and  me- 
dium cast  iron  the  highest  friction  is  given  at  the  beginning,  while 
with  hard  cast  iron  and  malleable  iron  the  maximum  is  not  reached 
before  from  three  to  four  minutes  run,  after  which  the  friction  is 
about  constant,  and  about  equal  to  that  of  soft  and  medium  cast 
iron;  wrought  iron  docs  not  show  this  action  to  so  marked  a 
degree. 

In  189:  and  1892  the  Pennsylvania  R.  R.  made  some  useful  ex- 
periments for  the  purpose  of  obtaining  a  comparison  of  the  re- 
tarding power  where  one  and  two  brake  shoes  were  used  per 
wheel,  the  same  total  pressure  per  wheel  being  used  in  each  case. 
The  cfTcct  on  the  retarding  power  of  long  and  short  brake  shoes 
and  brake  shoes  of  different  materials  was  also  investigated;  like- 
wise the  relative  wear  of  these  different  kinds  of  shoes  in  continued 
service  and  the  relative  effects  of  the  various  brake  shoes  on  tlu- 
wheels.  These  tests  were  made  by  allowing  cars  to  run  down  a 
grade  of  80  ft.  to  the  mile  and  applying  the  brakes  after  the  de- 
sited  speed  had  been  attained.  The  observations  were  recorded  in 
a  dynamometer  car.  The  results  of  these  tests  were  presented 
to  the  M.  C.  B.  Association  in  1893  and  were  abstracted  in  the 
A.  S.  R.  A.  report  of  1894.  and  are  unsatisfactory  in  so  far  as  the 
stops  were  made  from  low  speeds,  a  limited  variety  of  shoes  and 
only  chilled  wheels  were  used,  and  because  the  measurements 
were  obtained  in  units  not  properly  comparable  with  similar  work 
done  at  other  times. 

At  the  annual  meeting  of  the  M.  C.  B.  Association  in  1893  a 
general  committee  of  twelve  was  oppointed  to  outline  and  con- 
duct a  series  of  service  tests  to  determine  the  relative  wear  of  a  wide 
variety  of  brake  shoes,  each  member  representing  a  separate  road. 
Five  of  these  roads  eventually  declined  to  take  part,  leaving  seven 
roads  to  carry  on  the  work,  namely,  the  Fitchburg,  Chicago,  Bur- 
lington &  Quincy,  Chicago,  Burlington  &  Northern,  Chesapeake  & 
Ohio,  Lake  Shore  &  Michigan  Southern,  New  York  Lake  Kric  & 
Western  and  Norfolk  &  Western.  Each  of  these  roads  conducted 
tests  with  the  shoes  selected,  a  list  of  which  will  be  given  in  con- 
nection with  the  laboratory  tests.  Each  car  under  test  had  one 
truck  equipped  with  soft  cast  iron  brake  shoes  made  by  the 
Pennsylvania  R.  R.,  entirely  of  new  metal,  no  scrap  being  used, 
while  the  other  truck  was  fitted  with  a  set  of  the  special  brake 
shoes  which  were  included  in  the  test.  The  cast  iron  wheels  under 
test  were  principally  33  in.  in  diameter  and  the  steel-tired  wheels 
were  quite  evenly  divided  between  33-in.,  36-in.  and  42-in.  wheels. 
The  wear  of  the  shoes  in  each  case  was  reckoned  relatively  to  the 
wear  of  soft  cast  iron  reference  shoes. 

The  wear  of  the  wheels  was  determined  by  the  Lake  Shore  & 
Michigan  Southern  only,  by  making  plaster  casts  of  the  tread  and 
flange  before  and  after  the  tests.  These  records  plotted  together 
showed  the  amount  of  wear.  The  diagrams  taken  are  reproduced 
in  the  proceedings  of  the  M.  C.  B.  Association  for  1895. 

LITERATURE. 

The  following  references  to  articles  in  the  Railway  Master  Me- 
chanic and  the  Railroad  Gazette  may  prove  of  convenience  to 
those  who  wish  to  investigate  the  subject  more  fully. 

1889.  Ry.  M.  M.,  Nov..  p.  678— R.  R.  G.,  Oct.  18.  p.  193— Paper 
by  Mr.  W.  D.  Sargent.' "The  Best  Metal  for  Brake  Shoes."  be- 
fore Western  Railway  Club. 

1889.  R.  R.  G..  Nov.  22.  p.  767— Paper  by  Mr.  E.  C.  Case, 
"Metal  for  Brake  Shoes,"  before  Western  Railway  Club.  Recom- 
mended a  cast  iron  body  with  insert  of  lead  and  antimony. 

1890.  R.  R.  G.,  May  .30.  p.  .V4— Testing  machine  used  in  M.  C. 
B.  shop  tests  at  Aurora,  with  principal  results. 

1891.  R.  R.  G..  Mar.  13.  p.  176 — Mr.  James  Howard  on  the  ad- 
vantages of  two  brake  shoes    per  wheel. 

1891.  Ry.  M.  M.,  July.  p.  102— R.  R.  G..  June  19.  p.  422— Report 
of  M.  C.  B.  shop  tests  at  Aurora. 

1892.  R.  R.  G.,  Sept.  16,  p.  679 — Variation  in  retarding  power 
of  different  brake  shoe  materials. 

1893.  Ry-  M.  M.,  Jul)',  p.  •19— Report  of  M.  C.  B.  committee. 
1893.     R.    R.    G.,    May   26,   p.   393.      Coefficients   of   friction   as 

shown  by  West  Albany  Brake  Tests. 

1897.  Ry.  M.  M.,  Dec.  p.  178— R.  R.  G.,  Nov.  26,  p.  829— The 
Sargent  tests  of  the  "Diamond  S"  brake  shoe. 


1S97.  R.  R.  G.,  Oct.  8,  p.  706 — Oct.  22,  p.  739— Effect  of  tem- 
perature on   friction. 

FRICTION    OP    nU.\KE   SIIOE.S. 

As  practically  all  the  available  data  on  the  subject  of  the  fric- 
tion of  brake  shoes  are  from  the  results  of  the  M.  C.  B.  laboratory 
tests  a  proper  introduction  will  be  a  summary  of  the  work  done  by 
that  association. 

In  1879  the  relative  efficiency  of  different  brake  shoes  was  dis- 
cussed, and  some  rough  experiments  made  on  a  pair  of  car  wheels 
mounted  in  a  lathe  were  described.  In  1880  a  report  was  presented 
giving  the  results  of  shop  tests  to  determine  the  relative  wear  of 
cast  iron,  wrought  iron  and  Congdon  brake  shoes.  In  1881  was 
begun  a  discussion  as  to  the  advisability  of  adopting  a  standard 
form  of  shoe;  in  1886  the  Christie  form  of  shoe  and  head  became 
the  standard  of  the  association. 

In  1889  the  question  of  the  best  metal  for  brake  shoes  came  up 
lor  discussion  and  a  committee  to  make  shop  tests  was  appointed. 
In  1891  the  results  of  tests  on  small  shoes  (previously  referred  to) 
made  at  Aurora  were  presented. 

In  1893  a  committee  on  laboratory  tests  and  a  committee  on  road 
tests  were  appointed;  both  committees  reported  progress  in  1894. 
In  189s  the  committee  on  road  tests  made  a  final  report,  which 
appears  in  the  M.  C.  B.  proceedings  for  1895,  pp.  111-131.  The 
committee  on  laboratory  tests  filed  a  report  in  1895  (M.  C.  B.  Pro- 
ceedings, pp.  131-160)  and  in  1896  presented  in  full  the  results  of 
between  1,200  and  1.500  tests  (M.  C.  B.  Proceedings,  1896,  pp.  198- 
278.) 

Since  1896  the  only  brake  shoe  tests  on  the  M.  C.  B.  apparatus, 
results  of  which  have  been  made  public,  were  tests  of  the  "Dia- 
mond S"  shoe  made  for  the  Sargent  Co.  at  Wilmerding  in  1897 
and  tests  of  the  Corning  shoe  made  at  Purdue  University  in  1899. 

The  M.  C.  B.  brake  shoe  testing  machine  was  removed  to  Pur- 
due University.  LaFayette,  Ind.,  in  1898.  An  illustrated  descrip- 
tion of  this  machine  was  published  in  the  "Review"  for  November, 
1898,  page  830,  and  nothing  further  concerning  it  need  be  said 
here. 

The  brake  shoes  tested  were  of  the  M.  C.  B.  standard  dimen- 
sions, 35^  in.  wide  by  1354  '"•  'ong,  to  fit  the  standard  brake  head. 
The  face  of  each  shoe  was  turned  or  ground  to  fit  the  test  wheels, 
which  were  without  taper  and  approximately  33  in.  in  diameter. 

All  tests  corresponded  to  emergency  applications  of  the  brakes, 
that  is  the  full  pressure  was  applied  and  kept  on  until  the  wheel 
was  stopped. 

The  great  majority  of  the  tests  were  made  from  initial  speeds 
of  65.  40  and  30  miles  per  hour,  and  with  braking  pressures  of 
10.733  lb-.  6.750  lb.,  4.000  lb.  and  2,798  lb.  on  the  shoe. 

The  table  showing  the  mean  coefficients  of  friction  was  pre- 
pared from  the  data  published  in  the  M.  C.  B.  Proceedings,  from 
the  report  of  tests  made  for  the  Sargent  Co.,  of  Chicago,  by  Mr. 
Whitridge  and  from  the  report  of  tests  made  for  the  Corning 
Brake  Shoe  Co.  by  Professor  Goss,  of  Purdue  University,  and 
gives  all  the  results  obtained  with  13-in.  brake  shoes  on  33-in. 
wheels  at  the  three  speeds  and  four  pressures.  But  few  tests  were 
made  on  the  E,  F,  G  (malleable  iron)  and  N  shoes,  because  the 
makers  did  not  care  to  continue  the  tests.  The  I.  J  and  K  shoes 
were  so  easily  broken  and  required  so  much  time  to  fit  them  to 
the  wheel  that  complete  records  were  not  obtained.  The  P  shoe 
was  submitted  at  too  late  a  date  for  extensive  tests  to  be  made. 

The  tests  were  run  in  series  of  three  or  more  un"der  similar 
conditions  as  to  speed  and  pressure,  and  on  some  shoes  many 
different  series  were  made  under  similar  conditions.  In  the  table 
the  mean  coefficients  of  friction  only  are  given.  For  each  shoe 
and  each  set  of  conditions  there  are  three  figures:  The  first  one  is 
the  average  of  all  the  averages  of  the  different  series  made  under 
similar  conditions.  The  second  line  is  the  highest  mean  coefficient 
from  any  individual  test.  The  third  line  is  the  lowest  mean  coeffi- 
cient from  any  individual  test.  They  are  all  given  in  per  cent, 
that  is  the  tangential  pull  due  to  the  friction  of  the  shoe  on  the 
wheel  is  the  given  per  cent  of  the  braking  pressure  on  the  shoe. 

Where  the  braking  pressures  for  tests  were  different  from  those 
given  in  the  headings  of  the  table,  foot  notes  call  attention  to 
the  fact. 

The  reports  of  the  tests  also  show  the  coefficient  of  friction  near 
the  beginning  of  the  application  and  also  15  ft.  from  the  end  of  the 
stop.  The  coefficient  near  the  beginning  was  usually  a  few  per 
cent  greater  than  the  mean.  The  coefficient  15  ft.  from  the  end 
of  the  stop  was  in   general   considerably  higher  than  the  mean; 
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Steel  shoes  on  both  chilled  and  steel  tired  wheels  frequently  gave 
coefficients  15  ft.  from  the  end  of  the  stop  which  were  twice  as  great 
as  the  mean.  The  P  shoe  had  a  coefficient  15  ft.  from  the  end  of 
the  stop  that  was  but  little  greater  than  the  mean. 

The  diagram,  Fig.  i,  shows  the  range  of  the  mean  coefficients 
graphically,  for  braking  pressures  between  6,750  lb.  and  2,798  lb. 
The  heavy  solid  lines  are  steel  tired  wheel  tests  and  the  dotted 
lines  chilled  wheel  tests.  In  general  the  higher  pressure  gives  the 
lower  mean  coefficient,  the  lower  pressure  the  higher  mean  coeffi- 


cient, and  intermediate  pressures  would  give  intermediate  values 
for  the  coefficient.  The  fact  that  these  lines  have  considerable 
length  shows  the  variation  of  the  coefficient  with  the  pressure. 

The  relative  position  of  the  groups  of  lines  shows  the  variation 
of  the  coefficient  with  the  speed. 

For  the  convenience  of  those  who  prefer  to  compare  the  fric- 
tional  qualities  of  shoes  by  considering  the  lengths  of  the  stop 
rather  than  the  coefficients  of  friction  the  diagram.  Fig.  2,  has  been 
prepared.     This  diagram  is  based  upon  the  coefficients  of  friction 


13-IN.  BRAKE  SHOES  ON  STEEL  TIRED  AND  CHILLED 
WHEELS. 
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given  in  the  tabic;  journal  friction  and  retarding  forces  other  than 
the  friction  of  the  brake  shoes  are  neglected.  It  should  be  re- 
marked that  the  lengths  of  stops  obtained  on  the  testing  machine 
cannot  be  properly  compared,  because  the  initial  speeds  varied 
slightly,  though  nominally  the  same,  and  the  friction  of  the  bear- 
ings of  the  machine  varied  greatly,  thus  causing  variations  in  the 
lengths  of  the  stops  even  when  all  other  factors  were  equal. 

The  scale  of  feet  on  Fig.  2  is  computed  on  the  assumption  that 
each  shoe  has  to  absorb  the  energy  of  a  mass  of  12,000  lb. 

In  Fig.  2  the  litavy  lines  are  for  the  tests  on  the  steel  tired 
wheel  and  the  light  lines  for  the  tests  on  the  chilled  wheel. 

Only  the  stops  for  30  and  40  miles  per  hour  arc  plotted,  as  street 
cars  seldom  run  at  much  higher  speeds. 

The  various  shoes  tested  are  to  some  extent  described  in  the 
table;  the  following  list  also  gives  the  makers: 

A. — Soft  cast  iron;  made  by  Pennsylvania  Railroad  Co.,  .Mtoona, 
Pa. 

B. — Hard  cast  iron:  made  by  Ramapo  Iron  Works,  Raniai)o,  N. 
Y.  The  ordinary  cast  iron  so  extensively  used  for  brake  shoes  cor- 
responds to  this  rather  than  to  the  A  shoe. 

C. — Soft  open  hearth  steel;  made  by  Solid  Steel  Co.,  Alliance,  O. 

D. — Hard  open  hearth  steel;  made  by  Solid  Steel  Co. 

E. — Malleable  iron;  made  by  the  Dayton  Malleable  Iron  Co., 
Dayton,  O. 

F. — Special  steel  tire  malleable  iron;  made  by  same  coirpany. 

G. — Special  chilled  wheel  malleable  iron;  made  by  same  company. 

H. — Congdon  shoe,  cast  iron  body  with  wrought  iron  inserts; 
made  by  the  Sargent  Co..  Chicago. 

I. — Meehan  shoe,  cast  iron  body  with  crucible  steel  inserts;  made 
by  the  Sargent  Co. 

J. — Lappin  shoe,  chilled  iron;  made  by  the  Lappin  Brake  Shoe 
Co..  New  York. 

K. — Safety  ("Composite")  shoe,  body  of  hard  cast  iroTi  with 
wooden  plugs  set  in  the  face;  made  by  the  Composite  Brake  Shoe 
Co.,  Boston. 

L. — Soft  pressed  steel;  made  by  the  Sclioen  Manufacturing  Co., 
Pittsburg.  Pa. 

M. — Wrought  iron  (pressed) ;  made  by  the  Schoen  Manufactur- 
ing Co. 

N. — Sargent  special  shoe,  cast  iron  body  with  chilled  iron  inserts; 
made  by  the  Sargent  Co.,  Chicago. 

P. — Kinzer  shoe,  cast  iron  shell  filled  with  a  composition  made  of 
iron  turnings,  saw  dust,  asbestos,  plumbago  and  linseed  oil;  made 
by  the  Kinzer  &  Jones  Co.,  Pittsburgh.  Pa. 

2. — Soft  "Diamond  S,"  soft  cast  iron  poured  about  a  bundle  of 
expanded  steel  sheets;  made  by  the  Sargent  Co. 

6. — Hard  "Diamond  S;"  made  by  the  Sargent  Co. 

X. — Corning  shoe,  chilled  body  with  soft  gray  iron  insert;  made 
by  Corning  Brake  Shoe  Co.,  Corning,  N.  Y. 

Tests  made  with  brake  shoes  17  in.  long  showed  practically  the 
same  coefTicient  of  friction  as  did  the  l.viu-  shoes.  This  was  due  to 
the  ends  of  the  long  shoes  lifting  from  the  wheel  when  heated  dur- 
ing a  stop  so  that  the  area  in  contact  was  practically  that  of  a  13-in. 
shoe. 

.•\  few  tests  of  flanged  brake  shoes  showed  a  higher  coefficient 
than  plain  shoes  at  65  miles  per  hour  and  a  lower  coefficient  at  40 
miles  per  hour;  the  tests  were  too  few  to  warrant  conclusions. 

EFFECT  ON  THE  WIIEET.. 

The  effect  of  the  diflfcrent  .shoes  on  the  surface  of  the  chilled 
wheel  as  observed  in  the  laboratory  tests  is  as  follows: 

A.  Small  particles  adhere  to  surface  of  wheel  making  it  rough; 
this  roughness  increases  with  the  number  of  applications. 

B.  Same  tendency  but  to  a  less  degree. 

C.  Tends  to  smooth  surface  of  wheel.  Metal  of  shoe  flows  some- 
what when  heated  and  particles  accumulate  at  the  end  of  shoe  last 
in  contact  with  wheel. 

D.  Tends  to  smooth  surface  of  wheel  and  metal  of  shoe  flows  as 
with  C  but  to  a  less  degree.  Particles  pile  up  on  surface  near  end 
last  in  contact  with  wheel,  the  effect  being  to  decrease  the  extent  of 
the  surface  in  contact. 

H  and  I.  Metal  of  insets  flows  and  is  forced  into  cast  iron  body 
between  insets.  These  shoes  roughen  the  surface  of  the  wheel 
slightly. 

K.    Roughens  surface  of  wheel  about  the  same  as  B. 

L  and  M.    Effect  on  wheel  similar  to  C. 

P.    No  tendency  to  roughen  the  wheel  and  imparts  a  high  polish. 


On  the  steel  tired  wheel  the  effect  of  the  various  shoes  was  as 
follows: 

.•\,  B  and  K.     .\t  low  pressures  tend  to  smooth  surface  of  wheel. 
.■\t  high  pressures  particles  adhere  to  wheel  and    tend    to  make  it 
rough  as  with  chilled  wheel  but  to  a  less  degree. 
D.     Scores  wheel  badly. 

C,  L  and  M.    Score  wheel  but  not  so  badly  as  D. 
H  and  I.     Steel  and  wrought  iron  insets  roughen  wheel. 
P.     Fills  irregularities  of  wheel  surface  and  imparts  to  it  a  high 
polish. 

From  the  remarks  of  Mr.  \.  M.  Waitt,  then  general  master  car 
builder  of  the  Lake  Shore  &  Michigan  Southern,  in  discussing  the 
report  of  the  M.  C.  B.  Committee  on  Road  Tests  of  Brake  Shoes, 
we  take  the  following  data  concerning  wheel  wear.  (M.  C.  B.  Pro- 
ceedings, 1895,  p.  164,  et  seq.)  The  method  pursued  by  Mr.  Waitt 
was  to  take  plaster  casts  of  the  wheel  trials  before  and  after  the 
shoes  were  in  service.  The  wear,  taking  the  soft  cast  iron  shoe  as  a 
basis,  was: 

Shoe.  Chilled  wheel.  Steel  tired  wheel. 

A  Standard.  Standard. 

B  Not  tested.  About  equal. 

C  Much  less.  About  4  times  as  much. 

D  Slightly  more.  About  50  per  cent  more. 

E  About  equal.  About  equal. 

F  About  equal.  About  equal. 

G  About  equal.  .'Xbout  equal. 

H  About  equal.  About  double. 

I  About  equal.  About  double. 

J  About  equal.  About  50  per  cent  more. 

K  About  equal.  About  equal. 

L  Less.  About  50  per  cent  more. 

M  Much  more.  About  3  times  as  much. 

N  About  equal.  About  equal. 

DURABILITY    OF    BRAKE    SHOES. 

The  M.  C.  B.  Committee  on  Road  Tests  (M.  C.  B.  Pr  )ceedings, 
1S9S.  pp.  128-129)  tabulated  the  comparative  wear  of  different  shoes 
for  the  same  service  as  follows: 

Shoe.                    Chilled  wheel.  Steel  tired  wheel. 

A                              1. 00  1. 00 

B                                .86  1.06 

C                                .17  _               .42 

D                              .10  '              .31 

E                              .53  .51 

F                              .83  .67 

G                              .83  .81 

H                              .31  .30 

I                               .31  .21 

-  J  -55  -27 

K  .70  .77 

L  .11  -        .29 

M  .11  .29 

N  22  .33 

These  comparisons  were  made  by  equipping  one  truck  of  each 
test  car  with  the  soft  cast  iron  (.A)  shoes  and  the  other  truck  with 
the  shoes  to  be  compared  with  it,  and  the  number  of  pounds  of 
metal  ground  of  the  two  sets  of  shoes  compared. 

While  it  is  usual  to  say  that  under  such  conditions  each  set  of 
shoes  is  subjected  to  the  same  service  it  is  not  true.  The  energy 
absorbed  by  a  brake  shoe  is,  other  things  being  equal,  a  direct 
function  of  the  coefficient  of  friction,  so  that  if  a  shoe  have  only 
one-half  the  coefficient  of  friction  of  the  standard  shoe  it  docs  but 
half  as  much  work  in  running  the  same  mileage  and  hence  should 
wear  out  two  of  the  standard  shoes  to  give  the  same  service  as  the 
latter. 

But  as  comparative  service  tests  are  usually  made  in  the  manner 
described,  and  as  the  coefficient  of  friction  of  the  shoe  to  be  tested 
is  not  always  known,  perhaps  the  accepted  method  is  the  best  one. 


NEW  SCHEME  OF  FARE  COLLECTING. 


Mr.  Romie  Loomis,  whose  letter  head  bears  the  words  "versatile 
painter"  Chattanooga,  Tenn.,  writes  he  has  fully  solved  the  problem 
of  collecting  fares,  in  a  manner  entirely  new  and  novel,  and  desires 
to  have  a  committee  appointed  to  witness  a  demonstration  of  his 
method. 


July  js,  iS</j.] 
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MOTOR   POWER  ON  TRAMWAYS. 


nil  it   p.ipiT  rciid  at   tin*   Kii(fitu-iTiii|r  Cniifcrciu'i-  ai  tin-  IiiHliliitioii  of  civil 
Kiijfiiii'CTH   Kiiiflatul.  by  ThtiinaR  Parlirr.  M,  Iiisi,  (',  K. 


Horse  traction  is  the  oldest  method  by  wliicli  tramways  have 
bfcn  I'porati'd,  ami  there  are  ample  data  available,  lis  slowness, 
the  occupation  of  a  great  length  of  the  road,  and  the  bad  sanitary 
conditions  caused  by  the  refuse  from  the  animals,  the  element  of 
risk  in  the  temper  of  the  animals,  variable  cost  of  food,  the  great 
destruction  of  the  horses  by  the  very  heavy  work.  These  facts  and 
conditions  by  long  usage  have  become  unnoticcablc,  and  do  not  ap- 
pear to  come  within  the  scope  of  public  vision,  when  judging 
of  the  efforts  made  by  engineers  to  replace  the  horse  by  mechanical 
means.  I'.iu  ilu  always  jiresent  cash  (|Uantity  has  condemned 
horse-traction  on  tramways. 

Steam  is  quicker  than  horses,  less  costly  for  results,  but  has 
greater  disadvantages,  viz.,  much  greater  weight,  and  occupying 
greater  length  of  road,  the  emission  of  carbonic  acid,  sulphurous 
acid,  steam  and  smoke,  practically  into  the  dwellings  along  the 
route,  and  among  the  people,  the  unsightliness  and  noise,  make 
its  use  in  public  streets  a  painful  burden  to  the  community,  and 
as  experience  shows,  not  to  be  borne  when  better  means  can  be 
found.  The  objections  leave  little  hope  for  the  future  of  direct 
steam-driven  tramways. 

Compressed  air  is  a  more  congenial  agent,  and  has  better  pros- 
pects of  success  than  steam,  if  the  two  had  to  settle  their  differences 
alone. 

If  is  free  from  many  iibjeclions  compared  wilh  steam.  There  is 
little  interference  with  the  atmosphere;  the  small  amount  of  direct 
firing  makes  it  possible  to  use  only  one  carriage  for  motor  and 
passenger;  water  need  not  be  carried;  the  total  dead  load  to  passen- 
ger is  in  its  favor;  it  needs  frequent  stations  for  supplies,  as  the  dis- 
tance it  is  possible  to  run  with  one  store  of  pressure  is  limited.  Its 
friends  are  very  active  at  present,  and  it  is  hoped  we  may  hear 
their  case  and  obtain  some  practical  account  of  its  working.  It  ap- 
pears to  have  higher  economy  than  can  be  obtained  by  steam 
direct.    The  author  has  no  working  data  he  can  give. 

Endless  cable,  as  a  method  for  driving  tramways,  has  high  merits 
in  many  respects.  It  occupies  a  minimum  length  of  road;  its  speed 
is  fair;  it  is  free  from  nuisances  of  steam  or  horses,  and  it  is  handy. 
Its  drawbacks  are:  Heavy  initial  outlay;  its  occupation  of  the 
street;  the  slot  difficulty,  of  carrying  sewer  and  other  requirements 
in  or  across  the  street  in  which  it  is  laid;  the  continued  noise  of  the 
running  rope  under  the  streets,  causing,  in  some  instances,  con- 
siderable depreciation  in  value  of  property;  the  stoppage  of  the 
whole  system  upon  the  breaking  of  the  cable;  and  the  heavy  costs 
attendant  upon  the  system.  Taking  the  statistics  of  installation, 
there  are  very  few  cable  roads  being  put  down  now,  and  we  may 
accept  the  verdict  of  the  public  that  the  cable  has  ceased  to  com- 
pete successfully  with  other  methods. 

There  are  some  tramways  being  driven  by  gas  engines  working 
on  the  car,  but  no  reliable  practical  data  are  available.  The  ver- 
dict of  passengers  is  that  they  are  required  to  inhale  a  considerable 
admixture  of  coal-gas  with  the  atmosphere  in  the  neighborhood 
of  the  cars. 

At  the  present  time,  electricity  is,  by  general  accord,  selected  as 
the  best  method  for  driving  tramways.  In  electricity  we  have  a 
very  flexible  system  which  admits  of  great  variation  of  powers  be- 
ing used  at  varying  points  on  the  same  system.  There  is  no 
nuisance,  as  with  steam  or  horses.  The  minimum  length  of  roa& 
occupied;  speed  can  be  low  for  inter-town  work  and  high  for  su- 
burban traffic;  cars  are  easily  handled;  energy  is  used  efficiently; 
maintenance  is  not  excessive;  streets  sre  not  more  occupied  than 
simply  by  the  pair  of  rails,  so  that  taking  up  streets  for  laying 
sewers  and  pipes,  or  other  needs,  is  not  complicated.  The  disad- 
vaiitage  is  the  conductors  being  carried  overhead.  Conductors 
have  been  used  in  other  forms,  but  it  appears  fairly  that  the  over- 
head wires,  by  their  small  cost,  the  simplicity  and  security  of  in- 
sulation, and  the  readiness  with  which  repairs  can  be  carried  out. 
are  accepted,  at  least  for  the  present. 

Accumulators  have  been  introduced  on  to  cars  to  carry  them 
through  the  crowded  streets,  being  charged  while  in  the  suburbs, 
running  from  the  line  and  discharged  by  inter-town  running.  Ac- 
cumulators have  been  installed,  on  their  Bournbrook  section,  by 
the  Birmingham  Central  Tramways'  Co.;  but.  although  still  run- 


ning, have  not  met  expectations.     The  loss  oi  capacity  oi  the  cell 
under  the  conditions  of  use  was  a  great  difficulty. 

The  energy  required  to  drive  the  accumulator  cars  was  approxi- 
mately 4.6  horse-power  hours  per  car-mile,  while  the  quantity  of 
energy  necessary  to  drive  a  car  of  equal  capacity  with  overhead 
conductors,  2.15  electrical  horse-power  hour  per  car-mile,  the  speed 
being  much  faster  and  the  gradients  heavier. 


Operalivt  Co»l$  0/  Uunnino  ^"'  CarMiJc  by  tkt 
biffermt  St/$temt  EnumtraUd. 
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*  Could  not  obtain  reliable  llguret  (or  generating  eostJ. 

Electricity  as  a  means  of  driving  light  or  heavy  railways  is  under 
best  conditions  if  employed  for  long  runs,  and  under  its  most  ineffi- 
cient conditions  when  called  upon  to  make  frequent  starlings. 
There  is  by  the  steam  locomotive  practically  the  same  energy  with 
one  journey  per  day  as  fifty  journeys  per  day.  For  electricity  it  is 
necessary  first  to  put  down  the  motive  plant,  dynamos,  and  con- 
ductors, throughout  the  system,  and  to  provide  the  motors  ior 
hauling  the  trains.  For  lines  where  few  trains  are  required,  elec- 
tricity does  not  compare  with  steam,  as  the  capital  outlay  for  run- 
ning a  few  trains  is  the  same  as  for  running  a  number. 

If  we  take  a  case,  say,  for  two  towns  50  miles  apart,  such  as 
London  and  Brighton,  which  would  support  a  continuous  connec- 
tion, and  by  the  length  of  the  run  put  electricity  under  good  con- 
ditions, electricity  could  give  15-minutes'  inter\'al  trains,  and  run 
at  75  miles  an  hour,  doing  the  distance  in  40  minutes  by  trains  of 
100  tons,  at  2'/2d.  per  train-mile,  covering  costs  of  power.  Such  a 
case  shows  how  completely  electricity  takes  the  field  under  fair 
conditions,  and  the  advantages  are  not  only  in  point  oi  power, 
cost,  and  speed,  but  the  track  need  not  be  so  costly,  as  the  weight 
can  be  evenly  distributed  throughout  the  train,  the  weight  of  the 
train  being  brought  in  for  adhesion  and  traction.  A  loo-ton  train 
would  be  equal  capacity  for  passengers  to  a  steam  train  of  140  tons. 
The  cost  of  maintenance  of  permanent  way  and  risks  would  be 
much  reduced. 

If  we  turn  to  a  case  where  electricity  is  under  its  worst  condi- 
tions in  comparison  with  steam,  we  are  able  to  refer  to  well-ma- 
tured data.  The  Liverpool  Overhead  Ry.  is  such  a  case.  It  has 
been  running  for  nearly  seven  years,  and  is  in  direct  comparison 
with  a  number  oi  similar  lines  worked  by  steam. 

.\  most  important  diilference  between  electric  motors  and  the 
steam  cylinder  when  starting  into  motion  is.  that  in  the  electric 
motor  no  effort  is  obtained  unless  current  is  passing  through  the 
motor,  and  the  torque  is  proportional  to  the  quantity,  while  steam 
gives  its  efforts  and  is  liberated  to  exhaust  only  in  proportion  to 
motion. 

Steam  was  early  in  the  field,  but  the  requirements  needed  to  make 
moderate  success  possible  are  only  of  modem  achievement.  The 
conditions  of  the  vehicle  and  road  make  still  further  variation  of 
the  boiler,  engine,  and  condenser  necessary  before  the  steam  motor 
car  can  be  a  standardized  article  of  manufacture.  With  regard  to 
gear,  steering,  brakes  and  wheels,  there  are  openings  for  improve- 
ments and  new  applications. 

There  are  some  good  approximations  to  success  of  the  steam 
type. 

Much  has  been  done  to  render  tolerable  the  close  association  of 
passengers  with  mechanical  movements  and  rapid  explosions  form- 
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ing  the  combination  we  call  an  oil  car.  Still  much  is  needed  with 
regard  to  safety  from  explosion  and  fire,  reduction  of  vibration,  and 
efficient  transmission.  The  prospect  is  that  it  may  be  practical. 
with  reasonable  first  outlay,  depreciation,  and  cost  of  fuel,  to  run 
an  oil  car  successfully  for  a  much  less  cost  than  horses.  The  move- 
ment has  brought  about  great  improvements  in  the  oil  engine,  but 
only  light  oils  have  been  successfully  used.  Electricity  is  chiefly 
used  as  a  means  of  igniting.  Speeds  of  i.ooo  revolutions  are  ob- 
tained, or  500  explosions  per  minute. 

In  applying  electricity  to  motor  cars,  we  first  met  the  question 
of  weight  of  accumulators.  This  has,  by  improved  inotors,  gear 
and  accumulators,  within  very  recent  date  been  reduced  to  I  horse- 
power-hour delivered  on  to  the  car  at  about  56  lb.  inclusive,  so 
that  5  cwt.  of  cells  is  sufficient  to  operate  a  car.  as  against  16  cwt. 
two  years  ago.  Motors,  gearing,  and  methods  of  steering  have 
been  much  improved.  The  following  data  is  one  of  the  best  exam- 
ples I  have  had  the  opportunity  of  testing: 

Weight  of  car.  complete,  without  batteries 9  cwt. 

Weight  of  batteries 5      " 

Total    14     " 

Total  weight,   with   four  passengers 20 

Discharge,  on  level.  12  amperes  at  80  volts. 9  miles  per  hour 

Approximate   horse-power    lyi 

Safe   distance    40  miles 

One  motor,  double  reduction  gear 1,200  revolutions 

#  >  » 

WISCONSIN   LAW  TO  PREVENT  THE  MISUSE 
OF  TRANSFERS. 


PRESERVATION    OF  TIMBER. 


Abstract  of  a  piiper  read  licfdre  the  Western  Society  i>f  Eni.'iiieers  l)y  Samuel 
M.  Ruwe,  July  5,  18'>9. 


The  Wisconsin  Legislature  at  its  last  session  passed  an  act  to 
prevent  the  unlawful  and  fraudulent  use  of  transfer  tickets  issued 
by  street  railroad  companies,  which  was  approved  Apr.  8,  1899. 
This  law  is  as  follows: 

Section  i.  No  transfer  ticket,  or  written  or  printed  instrument, 
giving  or  porporling  to  give  the  right  of  transfer  to  any  person  or 
persons  from  a  public  conveyance  operated  upon  one  line  or  route 
of  a  street  railroad  to  a  public  conveyance  upon  another  line  or  route 
of  a  street  railroad,  or  from  one  car  to  another  car  upon  the  same 
line  of  street  railroad,  shall  be  issued,  sold  or  given,  except  to  a 
passenger  lawfully  entitled  thereto. 

Sec.  2.  No  person  shall  issue,  sell  or  give  away  such  a  transfer 
ticket  or  instrument  as  aforesaid  to  a  person  or  persons  not  lawfully 
entitled  thereto,  and  any  person  or  persons  not  lawfully  entitled 
therto  who  shall  receive  and  use,  or  offer  for  passage,  any  such 
transfer  ticket  or  instrument,  or  who  shall  sell  or  give  away  such 
transfer  ticket  or  instrument  to  another  with  intent  to  have  such 
transfer  ticket  or  instrument  used,  or  offered  for  passage  after  the 
time  limit  for  its  use  shall  have  expired,  shall  be  guilty  of  misde- 
meanor, and  upon  conviction  thereof  shall  be  punished  by  fine  of 
not  less  than  five  dollars  nor  more  than  ten  dollars  for  each  offense. 

Sec.  3.    Emergency  clause. 


WORCESTER  &  WEBSTER  STREET  RAILWAY 

CO. 


The  Westinghouse  Electric  &  Manufacturing  Co.  is  providing 
an  electric  equipment  for  the  new  road  now  under  construction 
by  the  Worcester  &  Webster  Street  Railway  Co.  The  road  con- 
nects Worcester,  Mass.,  with  Auburn,  Oxford  and  Webster,  a 
distance  of  17  miles,  passing  over  one  of  the  most  picturesque 
routes  in  New  England.  The  line  terminates  at  Lake  Chaubuna- 
gungamuag,  the  prettiest  inland  water  in  Massachusetts,  much 
frequented  by  excursion  and  pleasure  parties.  The  power  house 
is  centrally  placed,  and  will  contain  two  250-kw.  Westinghouse 
"engine  type"  generators,  direct  connected  to  steam  engines,  to 
work  at  120  r.  p.  m.  Great  care  is  being  taken  in  constructing 
the  track:  the  rails  are  specially  heavy  and  the  roadbed  is  bal- 
lasted with  gravel.  The  cars  are  to  be  of  e.xtra  size,  having  a 
seating  capacity  for  36  persons,  and  capable  of  carrying  90  pas- 
sengers. Each  car  will  be  provided  with  double  trucks,  and  two 
SO-h.  p.  Westinghouse  high  speed  motors.  The  100  h.  p.  applied 
to  each  car  will  give  an  average  speed  of  35  miles  an  hour.  West- 
inghouse air-brakes  will  be  attached  to  the  cars,  together  with 
compressed  air  whistles,  telephones,   and  all   the  latest   appliances. 


Perhaps  the  largest  single  drain  on  our  timber  supply  is  that  for 
cross-ties  for  standard  gage  railroads.  There  are  now  in  the  United 
States  about  185.000  miles  of  railroad,  which,  when  second,  third 
and  fourth  tracks  and  sidings  are  added,  will  aggregate  245,000 
miles.  Each  mile  re<|uires  one  tie  every  two  feet,  or  2,640  per 
mile,  making  a  total  of  650,000,000  cross-ties.  The  average  life  of 
ties  docs  not  exceed  eight  years;  oak  a  year  or  two  more,  but  the 
softer  woods  much  less.  Then,  assuming  that  the  mean  life  be  put 
at  nine  years  (much  too  high)  it  would  require  for  annual  renew- 
als, 72,000,000  ties,  nearly  200,000,000  cu.  ft.  or  2,400,000  M-ft.  B.  M. 
of  timber.  Each  annual  demand  for  cross-ties  alone  must  strip  half 
a  million  acres  of  our  best  forests,  and  the  rate  of  renewal  is  about 
140  cross-ties  every  minute,  night  and  day,  throughout  the  year. 

Until  quite  recently  white  oak  has  been  specified  by  many  rail- 
roads, the  softer  woods  being  rejected,  but  in  other  cases,  where 
oak  was  not  obtainable,  arbor  vitae  has  been  accepted  on  account 
of  its  lasting  qualities  and  lightness,  but,  because  of  a  failure  to  re- 
sist crushing,  tie  plates  are  necessary.  In  the  middle  and  far  West, 
where  oak  cinnot  be  used,  recourse  is  had  to  the  pines  and  the 
softer  woods,  the  life  of  which  is  perhaps  not  more  than  half  that 
of  oak;  in  this  case  the  cost  of  renewals  very  quickly  becomes  a 
matter  of  importance,  reaching  25  per  cent  per  year  in  some  known 
cases.  Another  feature  deserves  attention.  The  demand  for  noth- 
ing but  the  soundest  and  best  oak  results,  to  soine  extent,  in  the 
destruction  of  the  softer  and  less  valuable  timbers  in  the  scramble 
for  the  latter  timber;  making  a  still  further  draft  on  the  timber 
stock,  whfch  is  a  total  loss.  The  improvidence  here  practiced  will 
be  better  appreciated  when  it  is  shown  that  much  of  this  wasted 
timber  can  be  made  to  serve  equally  as  well  as  the  best  oak  and  last 
twice  as  long.  The  saving  in  the  first  cost  is  by  no  means  a  trifling 
sum. 

The  three  best  known  prcjcesses  for  preserving  timber,  any  one 
of  which  is  effective  in  this  direction,  are  the  Burnett,  the  zinc-tan- 
nin, and  the  creosote  or  dead  oil  process;  the  basis  of  the  two 
former  is  chloride  of  zinc.  There  is  probably  no  question  but  that 
the  creosote  process  is  the  most  effective,  but  its  great  and  in- 
creasing cost  generally  tends  to  inquiry  in  the  direction  of  a 
cheaper  method  or  agent.  The  chloride  of  zinc  process  has  so  far 
met  this  and  passed  through  a  sufficient  test  to  show  its  efficiency 
and  reasonable  cost. 

In  all  these  processes  the  timber  is  first  prepared  for  the  ab- 
sorption of  the  chemicals.  So  far  steam  has  been  used  for  this 
purpose  at  such  a  temperature  as  will  not  injure  the  fiber  of  the 
wood,  but  still  be  hot  enough  to  permeate  the  pores  of  the  timber 
and  start  the  natural  saps;  freeing  the  cells  preparatory  to  the  ex- 
traction of  the  sap  by  vacuum  after  steam  is  withdrawn.  It  is  pre- 
sumable that  in  steaming  the  saps  are  altered  and  cooked  so  as  not 
to  so  readily  ferment  should  any  fail  to  be  expelled  during  the 
operation  of  steaming  and  the  treatment  in  the  vacuum.  The 
steaming  and  vacuuin  are  common  to  all  processes;  the  result  to  be 
secured  being  the  opening  of  the  pores  of  the  wood  and  the  ex- 
pansion of  the  vapors,  thereby  giving  the  best  possible  exposure 
to  the  solution  to  be  absorbed.  It  is  claimed  that  this  can  be  done 
thoroughly  by  drying,  by  heating  the  retort  by  steam  coils  without 
exposing  the  tiinber  directly  to  the  steam,  but  to  this  there  are 
two  objections.  A  sufficiently  intense  heat  to  dry  in  any  reasonable 
time  would  injure  the  fiber  of  the  timber  and  cause  serious  check- 
ing; and  when  it  is  said  that  to  dry  timber  sufficiently,  three  or  four 
days  are  required,  it  will  be  seen  to  be  out  of  the  question  where  it 
can  be  done  by  direct  steam  in  four  to  six  hours. 

The  second  step  common  to  the  three  processes  is  to  let  the  solu- 
tion containing  the  chemicals  into  the  retort  without  admitting 
air,  so  as  to  give  every  facility  for  rapid  absorption.  Then  by  a 
force  pump  additional  pressure  is  put  on  the  solution,  generally  up 
to  100  lb.  per  sq.  in.,  under  which  the  charge  is  held  for  some  hours, 
the  time  varying  according  to  the  character  of  the  timber. 

With  the  creosote  or  the  Burnett  processes,  withdrawing  the 
solution  completes  the  process.  With  the  zinc-tannin  process  the 
charge  is  subjected  to  a  further  similar  contact  with  a  solution  of 
glue,  which,  being  withdrawn,  is  followed  by  a  solution  of  tannin 
extract:  both  of  which  are  subjected  to  pressure  as  with  the  chloride 
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applicatidii.  Gcncially  the  rIiic  is  mixed  with  the  chloride  solution, 
ihiis  s.MvinR  one  ninnilioii.  VVIiieh  is  the  Ijesl.  is  still  a  i|iiestion  not 
altogether  settled,  but  the  preponderenee  ol  reason  seems  to  be  on 
the  side  of  the  separate  application  o(  the  glue,  it  being  reasoned 
that  the  chloride  will  be  more  viscous  with  glue  added,  and  hence 
will  not  be  absorbed  so  freely.  Another  weighty  reason  is  that  as 
the  glue  and  tannin  absorption,  being  largely  superficial  where  most 
needed,  there  is  no  need  for  the  glue  to  jienetratc  deeper  than  the 
tannin  with  which  it  is  to  combine;  and,  indeed,  should  it  go  further 
than  the  tannin,  the  gelatine  not  being  neulrali/ed  by  combining 
with  the  tannin,  may  be  deleterious,  and  become  an  agent  of  de- 
struction instead  of  a  preservative.  The  Wellhouse,  or  zinc-tannin 
process,  from  which  good  results  have  been  secured,  has  been  to 
apply  llic  Khie  with  the  chloride  so  lliat  lliis  <pieslion  may  not  be 
decMUil  vit.il. 

Relative  to  the  effect  on  the  zinc-tannin  treated  wood,  that  may 
be  attributed  to  the  steaming  or  to  the  absorption  of  the  chloride 
and  glue,  or  to  both,  a  somewhat  peculiar  effect  may  be  noted. 
This  was  noticed  where  a  block  of  treated  wood  was  subjected  to 
a  test  as  to  its  absorbing  power  along  with  a  block  of  untreated 
timber,  both  being  immersed  in  cold  water.  13oth  pieces  were  of 
heart  timber,  and  there  was  little  or  no  observable  diflference  in 
density.  The  untreated  timber  absorbed  water  much  the  more  rap- 
idly at  first,  but  afterwards  losing,  in  its  rate  of  absorption,  the 
treated  block  reached  and  passed  it.  This  would  seem  to  indicate 
considerable  disturbance  to  the  pores  of  the  wood  by  the  treat- 
ment, and  also  some  loosening  or  parting  of  its  fibers.  In  this  con- 
nection it  is  well  to  say,  with  regard  to  the  efiiciency  of  the  de- 
scribed operation,  that  what  was  secured  by  natural  absorption  of 
clean  water  in  30  days,  is  secured  in  this  treatment  by  four  hours' 
steaming  and  a  like  time  with  100  lb.  pressure  on  the  solution. 

The  glue  and  tannin  are  added  to  the  Wellhouse  process  with  a 
view  to  plug  up  the  outer  pores  of  the  stick,  protecting  the  chlor- 
ide, which  is  very  soluble,  from  wasting  out  by  repeated  wetting 
and  drying,  as  happens  in  the  case  of  railroad  cross-ties  in  seasons 
of  rains. 

The  Burnett  process  uses  the  chloride  in  much  the  same  quanti- 
ties, and  where  laid  in  a  dry  country,  show  excellent  results.  The 
Southern  Pacific  R.  R.  has  used  the  Burnett  process  for  a  num- 
ber of  years,  and  as  a  result  has  brought  its  cross-tie  renewals  down 
to  a  little  over  4  per  cent,  which  indicates  a  life  of  20  years,  and  this 
largely  with  soft  timbers. 

As  before  mentioned,  soft  timbers,  short  lived  without  treatment, 
can  thus  be  made  useful  and  lasting,  no  doubt  taking  the  absorption 
more  freely  than  hardwoods,  yet,  it  is  in  no  wise  conceded  that  soft 
woods  alone  should  be  treated.  It  is  believed  that  experience  will 
show  that  the  hardwoods  and  the  heart  timber  of  the  pine,  usually 
retained  for  other  purposes  than  for  cross-ties,  will  take  sufficient; 
and  that,  all  in  all.  they  are  valuable  about  in  proportion  to  their 
density  and  maturity  of  wood  and  not  in  proportion  to  the  amount 
of  chloride  or  other  antiseptic  absorbed.  The  variation  in  different 
timbers  should  rot  be  deemed  of  so  much  importance,  since  the 
varition  in  any  lot  of  timber  of  the  same  kind  is  very  marked;  no 
two  parts  of  each  stick  are  the  same,  neither  is  any  one  piece  just 
the  same  as  another.  Hence  the  conclusion  that  some  general  rule 
or  average  is  alone  practicable.  In  calculating  the  amount  of  anti- 
septic necessary,  the  average  character  of  the  timber  must  be  con- 
sidered. Usually  from  I'A  per  cent  solution  for  very  dry  and  open 
grained  pine,  to  3  per  cent  for  obdurate  or  green  timber  is  deemed 
sufficient.  One  quarter  to  'A  lb.  of  pure  chloride  is  deemed  suffi- 
cient per  cubic  foot  of  timber,  and  the  strength  of  the  solution  is 
governed  by  the  limit  of  absorbing  power  of  the  timber.  The  writer 
has  a  section  of  a  sawed  tie  that  absorbed  not  over  %  lb.  per  cu.  ft. 
(probably  less  than  1-5  lb.),  which,  after  13  years'  service  in  the 
track,  is  as  sound  as  the  day  it  was  cut  from  the  tree,  excepting 
54  in.  on  the  bottom  and  less  on  the  sides.  It  is  believed  possible 
to  benefit  the  best  timber  that  is  offered.  Nine  years  is  a  high 
average  life  for  a  good  white  oak,  probably  too  high,  but  it  is  be- 
lieved that  these  same  ties  can  be  made  to  last  15  years.  Season- 
ing a  year  under  shelter  will  do  much  toward  it,  as  well  as  vulcaniz- 
ing, or  steaming  and  drying;  and  if  a  pine  tie,  that  usually  goes  to 
pieces  in  less  than  5  years,  can  be  found  after  13  years,  to  be  good 
for  three  or  lour  yt\^r^.  then  surely  a  white  <ir  burr  oak  ran  be  made 
to  last  20  years. 

The  writer  has  observed  ties,  treated  and  in  track  about  12  or  14 

years,  that,  upon  removal,  were  still  better  than  the  average  tie  in 


an  overland  railroad  with  which  he  was  familiar  some  years  since. 
And  there  were  none  of  these  treated  ties  in  the  condition  usual  at 
the  time  ol  removal,  10  or  12  years  earlier;  that  is  so  far  gone  as  not 
to  be  recognized  as  tics.  Also  hemlock  lies  have  been  seen  that 
were  put  in  during  construction  and  entirely  replaced  in  8  years, 
while  treated  hemlock  ties,  after  8  to  12  years,  were  still  in  the  track 
and  largely  serviceable;  the  removals  on  the  same  line  were  also 
largely  serviceable  had  they  been  left  in. 

One  of  the  principal  drawbacks  to  the  adoption  ot  a  policy  in  this 
direction  has  been  the  large  first  cost  of  the  plant,  which  is  heavy 
for  a  road  that  is  living  only  from  "hand  to  mouth."  In  such  cases 
there  has  been  little  use  to  discuss  the  matter,  but,  now,  railroads 
are,  as  a  rule,  thriving,  so  that  for  managers  there  remains  little  ex- 
cuse for  clinging  to  past  shiftless  and  wasteful  practices.  No  at- 
tempt will  be  made  to  go  into  the  economics  of  the  matter,  as  the 
correctness  of  the  position  is  so  patent  as  to  obviate  any  necessity 
of  argument. 

The  first  cost  of  treating  the  woods  deters  many  railroads  from 
adopting  some  process  of  wood  preservation,  and  it  is  only  by  its 
importance  being  impressed  upon  those  in  authority  that  this  diffi- 
culty can  be  overcome. 

The  timber  which  railroads  use  is  bulky  and  large  in  quantity, 
and  improved  methods  are  required  for  handling  both  the  timber 
and  the  solutions  used  in  the  process.  But  when  the  plant  is  in- 
stalled a  small  force  only  is  needed  to  operate  it,  and  the  savings 
in  cost  of  renewals  of  cross-ties  and  bridges  are  so  great  that  the 
cost  of  the  works  when  capitalized  becomes  insignificant. 


S.   L.   NELSON'S  BIRTHDAY. 


Mr.  S.  L.  Nelson,  general  manager  of  the  Springfield  (O.)  Rail- 
way Co.,  was  40  years  old  on  June  23d  and  celebrated  the  occasion 
by  making  a  personal  gift  to  each  of  the  employes  of  the  com- 
pany. The  amount  was  proportioned  to  the  length  of  service  and 
the  total  was  in  excess  of  $600.  Supt.  L.  O.  Williams,  who  has 
ably  assisted  Mr.  Nelson  for  the  last  four  years,  received  S250. 

Mr.  Nelson  was  not  permitted  to  have  the  gift  making  all  his 
own  way.  and  was  the  recipient  of  a  handsome  leather  covered 
chair  from  his  men  and  some  silver  mounted  desk  furniture  from 
the  office  force;  Mr.  W.  B.  McKinley,  president  of  the  company, 
presented  a  gold  watch. 

Mr.  Nelson's  letter  to  the  men  was  as  follows: 

"Dear  Sir:  A  man  has  but  one  opportunity  to  celebrate  his  40th 
birthday.  On  such  an  occasion,  when  other  events,  in  which  you 
have  taken  an  important  part,  it  becomes  a  pleasure  to  associate 
you  with  the  event.  I  celebrate  not  only  my  40th  birthday,  but 
practically  my  seventh  year  as  manager  of  the  Springfield  Railway 
Co.  Some  of  j'ou  as  employes  have  gone  through  the  many  ups 
and  downs  with  me.  and  to  your  aid,  assistance  and  efforts  many  of 
our  accomplishments  have  been  due.  To  show  my  personal  regard 
tor  each  one  of  you  and  my  personal  appreciation  of  your  services, 
I  desire  to  present  and  hope  you  will  accept  a  small  contribution. 
Having  advocated  a  gold  standard,  and  to  be  consistent  so  far  as 
practicable,  tlie  contributions  are  to  be  made  in  that  coin  01  the 
realm.  Wishing  you  and  yours  continued  good  health,  prosperity 
and  happiness.  I  am,  your  friend. 

"S.  L.  Nelson." 
<  •  » 

CHANGES  IN   ATLANTA. 


The  financial  merger  of  the  .\tlanta  Ry.  and  the  Atlanta  Consoli- 
dated Ry..  of  -Atlanta.  Ga.,  has  resulted  in  a  number  of  changes  in 
the  operating  department.  H.  N.  Hurt  has  been  chosen  superin- 
tendent of  the  .Atlanta:  W.  H.  Glenn,  purchasing  agent:  N.  W.  L. 
Brown,  electrician  and  superintendent  of  construction,  and  Thomas 
Elliott,  chief  engineer.  All  of  these  gentlemen  held  similar  posi- 
tions with  the  Consolidated.  In  May  last  Ernest  Woodruff,  presi- 
dent of  the  -Atlanta  Ry..  was  chosen  president  01  the  consolidated. 

-A  system  of  transfers  will  be  operated  between  the  -Atlanta  line 
and  the  Consolidated,  and  the  two  will  be  connected  at  Neal's  school 
and  the  cars  for  Decatur  will  then  run  through  Inman  Park.  A 
fifteen-minute  schedule  to  Inman  Park  will  give  the  residents  of  that 
place  a  seven  and  one-half  minute  schedule  to  the  city. 

•  »  » 

-A  successful  trial  trip  01  an  electric  car  has  just  been  made  at 
Leeds.  England,  between  Boar-lane  and  Headingley. 
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CASTING  SOLID  BABBITT  BEARINGS. 


Taunton,  Mass.,  May  25,  1899. 
Editor  "Review":  The  accompanying  sketch  will  show  the 
method  used  by  me  in  casting  solid  babbitt  bearings  tor  the 
armature  and  axle  bearings  of  G.  E.  800  motors.  There  is  always 
some  wear  on  the  outside  of  a  bearing  shell  and  also  on  the  hole  in 
the  bottom  bearing  which  receives  the  pin  to  prevent  the  shell  from 
turning,  and  this  wear  determines  the  life  of  th-;  shell;  when  the 
wear  becomes  enough  to  allow^  the  shell  to  rock,  the  life  is  greatly 
shortened.  If  solid  babbitt  bearings  are  used  the  whole  bearing 
may  be  thrown  into  the  melting  pot  when  the  wear  becomes  exces- 


FOR  CASTING  SOLIli  B.\BBITT  BEARINGS. 

sive  and  new  bearings  made  at  only  the  cost  of  labor:  there  is  no 
shell  to  throw  away  or  partially  worn  bronze  bearing  to  scrap. 

The  block  A  is  made  of  cast  iron;  it  is  machined  to  fit  the  guides 
on  the  lathe  bed  and  turned  to  the  exact  diameter  of  the  outside 
of  the  bearing,  with  a  boring  bar  carried  between  the  lathe  centers. 
When  bearings  are  to  be  cast  an  arbor  of  the  exact  diameter  of 
the  inside  of  the  bearing  is  placed  in  the  centers:  on  this  arbor  are 
two  collars,  which  are  movable,  so  that  the  length  of  bearing  may 
be  varied.  If  the  bearing  is  a  flanged  one  a  collar  with  a  recess 
turned  in  it  is  used  at  one  end  as  shown  in  the  sketch. 

F.  S.  RANDLF.TT. 

Taunton  Street  Rv.  Master  Mechanic. 


HEATING  CAR  BARNS  BY  THE  BLOWER 
SYSTEM. 


The  blower  system,  whereby  heated  air  is  forced  throughout  a 
building  by  means  of  a  fan,  has  already  found  general  adoption  in 
many  classes  of  buildings.  In  some  instances  such  as  in  the  case  ot 
car  barns,  peculiar  advantages  are  claimed  for  it.  The  car  barn 
should  necessarilj-  serve  a  double  purpose;  it  should  protect  the 
cars  from  the  weather,  and  should  provide  a  means  for  the  ready 
removal  ot  snow  and  ice  in  winter.  To  secure  the  latter  result  the 
pit  system  has  been  generally  adopted,  and  in  the  older  installa- 
tions, steam  pipes  were  strung  round  the  sides  of  the  pits.  The 
melting  of  snow  and  ice  on  the  trucks  and  car  body  above  is 
under  this  arrangement  a  relatively  slow  process. 

With  the  blower  system,  however,  great  rapidity  is  secured,  the 
hot  air  pipes  being  laid  beneath  the  floor  and  between  the  pits, 
into  which  large  volumes  can  be  readily  delivered.  The  heated  air 
as  it  passes  up  beneath  the  car  greedily  absorbs  all  moisture  in 
its  path,  while  at  the  same  time  playing  its  part  in  heating  the 
entire  structure. 

A  car  house  equipped  in  this  manner  is  shown  in  the  accom- 
panying engraving.    The  pipes  are  of  tile  with  tight  joints,  and  the 


air  is  supplied  by  a  hot  blast  apparatus  such  as  that  shown  in  the 
other  engraving.  This  apparatus  consists  of  a  steel  pipe  heater 
made  up  in  sections  through  which  steam  is  passed.  The  entire 
heating  surface  is  enclosed  within  a  steel  plate  jacket,  and  air  is 
drawn  across  the  pipes  by  means  of  the  fan.  This  fan.  which  is 
of  steel  plate  with  suitable  braces,  is  in  the  plant  illustrated,  driven 


HE.ATING    PLANT. 

by  a  direct  connected  engine,  so  that  it  may  be  operated  at  all  times 
independently  of  all  other  machinery. 

From  the   outlet   of  the  (an,   connection   is   made  to   the  various 
pipes  and  ducts.     Incidentally  a  pressure  above  the  atmosphere  is 


C.\R   BARN  HEATED  BY  BLOWER  SYSTE.M. 

maintained  within  the  l^Milding,  so  that  the  leakage  is  outward, 
and  the  ingress  of  cold  air  at  cracks  and  crevices  is  obviated.  This 
type  of  apparatus  is  designed  and  built  by  the  B.  F.  Sturtevant  Co., 
of  Boston.  Mass..  and  the  car  barn  illustrated  is  one  of  a  large 
number  which  have  been  equipped  by  this  company. 


A  NEW  ACETYLENE  HEADLIGHT. 


.K  lieu-  headlight  lor  the  use  of  acetylene  has  been  tried  experi- 
mentally on  the  Lafayette  (Ind.)  Street  Ry.  and  has  given  most 
gratifying  results.  In  the  ordinary  acetylene  headlight  for  use  on 
locomotives,  the  gas  is  made  in  a  separate  apparatus  and  stored 
in  a  small  gasometer  from  which  it  is  supplied  to  the  lamp.  In 
the  new  lamp,  which  is  the  joint  invention  of  Supt.  E.  B.  Gunn, 
of  the  railway  company,  and  Mr.  Labau  Sparkes.  the  gas  is  gener- 
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atcd  in  a  small  reservoir  similar  to  that  of  an  oil  lamp,  and  is  made 
only  as  fast  as  it  is  consumed.  The  details  of  this  apparatus  will 
be  seen  by  reference  to  the  following  diagram. 

The  reservoir  A  was  taken  from  an  ordinary  oil  headlight  and 
divided  in  the  center  by  a  sheet  iron  diaphragm  into  two  compart- 
ments, line  for  the  calcium  carbide,  the  other  containing  a  coiled 
pipe  one  end  of  opening  into  the  carbide  chamber  and  the  other 
end  leading  to  the  burner.  The  cylinder  B  is  fastened  on  top  of 
the  coil  chamber  into  which  it  opens,  and  contains  a  cap  on  top  by 
means  of  which  cylinder  B  and  the  coil  chamber  are  filled  with 
water. 


12 


DI.\GR.\M  OF  ACETYLENE  HEADLIGHT. 

From  the  top  of  the  carbide  chamber  where  the  gas  is  generated 
rise  two  J^-in.  pipes,  C  and  D.  The  top  of  the  pipe  C  is  covered 
with  a  rubber  diaphragm,  which  rises  and  falls  according  to  the 
pressure  of  the  gas  in  the  carbide  chamber.  The  pipe  D,  contains  a 
valve  E,  the  globe  of  which  is  moved  by  the  vertical  rod  connected 


and  this  allows  the  spring  G  to  pull  down  the  lever  F,  which  opens 
the  valve  K.  this  admitting  water  to  the  carbide  chamber.  .\5  the 
pressure  of  gas  increases  the  rubber  diaphragm  swells  up  and  raises 
the  lever  F,  closing  the  valve  li  and  shutting  otlf  llie  supply  of  water 
from  the  carbide.  The  generation  01  gas  is  thus  regulated  automat- 
ically by  the  position  of  the  diaphragm  which  varies  with  the 
pressure  of  the  gas  in  the  chamber  A.  The  gas  is  Ukcn  out  from 
the  top  of  this  chamber  through  the  coiled  pipe,  which  keeps  it 
cool  by  being  immersed  in  water,  and  passes  from  the  other  end 
of  the  coil  to  the  burner.  Considerable  trouble  was  experienced 
in  devising  a  method  of  regulating  the  lamp  which  would  not  get 
out  of  adjustment  from  the  jolting  of  the  car  but  the  regulation  by 
means  of  the  rubber  diaphragm  has  been  fouml  to  meet  this  re- 
quirement perfectly. 

The  lamp  used  in  this  test  was  provided  with  a  '/i  cu.  ft.  burner 
which  was  found  to  be  rather  larger  than  necessary,  as  small  objects 
on  the  track  were  readily  seen  at  a  distance  of  900  ft.  from  the  car. 
The   lamp  is  said  to  be  quite  economical. 


NEW  TYPES  OF  SUMMER  CARS  ON  THE  WEST 
CHICAGO. 


The  West  Chicago  Street  Railroad  Co.  has  as  an  experiment  put 
in  service  two  summer  cars  which  are  quite  different  from  the  types 
heretofore  used  on  the  city  lines  in  Chicago.  The  object  in  view  is 
to  find  a  car  which  will  be  convenient  and  yet  ofTer  fewer  chances 
for  passengers  to  get  hurt  through  carelessness. 

One  of  the  cars  is  the  regular  open,  side  entrance  summer  car  with 
the  foot  boards  cut  off  except  at  the  platforms;  these  short  pieces 
forming  the  platform  steps  are  hinged  and  those  on  the  left  side  of 
the  car  are  folded  up  against  the  sill  and  fastened  so  that  passengers 
cannot  stand  upon  them.  This  car  has  short  cross  seats  with  center 
aisle  and  seats  40  passengers.  Along  the  sides  are  two  rails,  the 
upper  one  being  at  the  height  of  the  top  of  the  seat.  The  platforms 
are  large.    The  car  has  curtains  at  the  sides. 

The  other  car  has  been  altered  from  a  cross-bench  open  car  by 
boarding  up  the  sides  between  the  end  bulkheads  to  the  height  of 
the  ordinary  window  sills,  and  removing  the  cross  seats  and  replac- 
mg  them  by  two  longitudinal  seats  facing  the  interior  of  the  car. 
The  end  seats,  that  is  the  two  short  benches  at  each  end  which  face 
the  dashers,  were  left  in  place. 

These  cars  have  now  been  running  for  about  three  months. 
Neither  the  patrons  nor  the  company  like  the  car  with  cross  seats. 


SUMMER  CAR  ox  THE  WEST  CHICAGO. 


to  the  lever  F,  and  the  water  is  led  into  this  pipe  from  the  lower 
part  of  cylinder  B  by  a  small  horizontal  pipe  as  shown  in  the  dia- 
gram. The  operation  of  the  lamp  is  as  follows:  A  suitable  amount 
of  calcium  carbide  is  placed  in  the  reservoir  .\,  and  the  cylinder  B, 
and  the  coil  rhamber  are  filled  with  water.  The  water  passes 
through  the  horizontal  pipe  to  the  pipe  D  from  which  it  falls  into 
the  carbide  chamber  and  generates  the  gas.  The  amount  of  gas 
made  is  regulated  by  the  valve  E.  When  there  is  no  pressure  of 
gas  in  the  chamber  the  diaphragm  lies  flat  on  top  of  the  pipe  C. 


While  it  holds  the  regular  number  of  passengers  the  narrow  aisle 
makes  it  crowded  and  it  is  almost  impossible  for  the  conductor  to 
work  his  way  through. 

With  the  other  type,  however,  everybody  seems  much  pleased. 
The  longitudinal  seats  have  a  large  space  in  the  middle  of  the  car 
and  the  capacity  is  only  two  less  than  regular.  But  the  company 
has  not  yet  decided  to  adopt  it.  A  test  of  its  merits  will  be  made 
this  summer  and  if  it  proves  entirely  satisfactory,  the  lines  will  be 
equipped  with  this  type  of  car. 
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EXTENSIBLE    CAR  STEP. 


THERMAL  TESTS  FOR  CAR  WHEELS. 


Mr.  .\lbert  Blum  of  Cincinnati  has  recently  patented  an  ex- 
tensible step  particularly  adapted  for  side  entrance  street  cars. 
Instead  of  using  only  one  running  board  placed  midway  between 
the  car  floor  and  the  rail  it  is  proposed  to  place  this  stationary 
running  board  higher,  so  as  to  make  an  easy  step  to  the  car  floor 
and  place  a  second  movable  step  about  midway  between  the  sta- 
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BLU.M   EXTEXSlIiLE  STEP. 

tionary  step  and  the  ground.  The  movable  step  will  be  supported 
on  a  number  of  metal  arms  pivoted  in  brackets  fastened  to  the  car- 
body  and  also  pivoted  to  the  step,  so  that  as  the  arms  swing  in  a 
horizontal  plane  the  step  is  swung  out  for  use.  The  step  is  to  be 
manipulated  by  a  hand  or  foot  lever  on  the  motorman's  platform 
or  by  a  suitable  arrangement  of  solenoids  as  may  be  desired.  We 
understand  that  a  car  on  the  Millcreek  Valley  line  is  to  be  equipped 
with  this  step. 

^  *  » 

JACK  FOR  TURNING  MOUNTED  CAR 
WHEELS. 


The  accompanying  illustrations  for  which  we  are  indebted  to  the 
Railroad  Gazette,  show  a  jack  for  turning  mounted  car  wheels 
designed  bv  Mr.  D.  C.  Ross,  general  foreman  of  car  department 
of  the  Michigan  Central  R.  R.,  and  installed  at  the  Detroit  shops 
of  the  company.  The  tracks  for  storing  the  wheels  are  at  right 
angles  to  the  shop  track,  and  the  jacks  are  placed  at  the  inter- 
sections of  the  center  lines  of  the  tracks.  A  casting  with  a  2j4-in. 
hole  in  the  center  is  fastened  in  place  for  a  base  plate;  the  jack 


During  the  past  si.\  months  Professors  Goss  and  Smart  of  Pur- 
due University,  have  made  some  very  interesting  experiments  for 
Mr.  T.  A.  Grifiin,  president  of  the  Griftin  Wheel  Co..  of  Chicago, 
on  thermal  tests  of  car  wheels,  and  the  heating  to  which  a  car  wheel 
will  be  subjected  in  service. 

The  wheel  specifications  of  the  Pennsylvania  Railroad  Co.  pro- 
vide fo.'-  a  thermal  test,  which  consists  in  pouring  a  ring  of  cast 
iron  i|,<  in.  by  4  in.  in  section  about  the  tread  of  the  wheel;  this 
ring  is  to  be  poured  from  one  point  on  the  circumference  and  is 
to  be  removed  two  minutes  after  tlie  pouring  has  ceased.  It  has 
been  urged  that  this  test  is  much  too  severe  in  view  of  the  max- 
imum heating  that  occurs  in  actual  service,  and  also  that  w-heels 
made  to  pass  this  test  have  a  shorter  life  in  service.  The  wheel 
makers  can  make  a  car  wheel  to  withstand  the  Pennsylvania 
thermal  test,  but  if  the  generally  accepted  belief  that  such  wheels 
have  a  shorter  life  is  true  it  is  evidently  to  the  mterest  of  all  par- 
ties that  specifications  be  modified,  if  in  fact  they  are  too  severe. 

The  first  scries  of  tests  were  made  at  Purdue  and  were  to  de- 
termine the  maximum  heating  of  the  wheels  due  to  braking.  The 
tests  were  made  on  the  M.  C.  B.  brake  shoe  testing  machine.  In 
order  to  determine  the  temperature  reached  by  the  wheel  under  the 
aation  of  the  brake  shoe  four  series  of  holes  were  drilled  in  the 
back  of  the  wheel,  and  were  filled  with  beeswax,  sulphur,  tin  and 
lead,  having  melting  points  of  140°,  240°,  440°  and  610°,  all  Fahren- 
heit, respectively.  When  beeswax  melted  in  a  hole  2  in.  from 
the  circumference  it  w^s  assumed  that  the  plate  of  the  wheel 
at  that  point  had  reached  a  temperature  of  140°  F. 

.\  soft  cast  iron  brake  shoe.  M.  C.  B.  standard,  was  applied  with 
a  pressure  of  2.800  lb.  and  the  wheel  driven  continuously  at  the 
rate  of  30  miles  per  hour  for  .'joj^  minutes.  After  six  minutes' 
running  the  brake  shoe  was  heated  to  a  cherry  red  and  continued 
so  to  the  end  of  the  test,  throwing  off  scintilating  sparks.  At 
the  end  of  the  test,  an  examination  of  the  wheel  showed  that 
sulphur  (204°)  was  melted  in  hole  No.  2,  3  in.  from  the  tread, 
and  wax  (140°)  was  melted  in  hole  No.  5,  8  in.  from  the  tread. 
The  tread  of  the  wheel  was  blue  and  in  spots  small  cracks  were 
visible  where  the  chilled  iron  had  disintegrated.  The  body  of  the 
wheel  showed  no  cracks.  After  29  minutes  the  heat  had  worked 
into  the  wheel  so  that  wax  melted  on  the  hub.     No  part  of  the 
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J.\CK  FOR  TURNIXC.  MOUNTED  CAK  WHEELS. 


consists  of  two  parts,  the  lower  portion  fitting  into  the  hole  in  the 
base  plate  and  the  upper  one  turning  about  a  horizontal  pivot. 
When  in  use  the  jack  is  inclined  as  shown  dotted  in  the  line 
drawing,  being  .supported  by  a  swinging  link.  The  momentum  of 
the  moving  w-heels  carries  the  jack  to  a  vertical  position  and 
lifts  the  flanges  clear  of  the  rails  so  that  they  can  be  swung 
around  and  pushed  off  onto  the  spur  track.  When  not  in  use 
the  jack  may  be  turned  over  flat  on  the  ground  as  shown  at  the 
right  of  the  half  tone. 


A  Northern  Pacific  passenger  train  ran  into  a  Grant  Street  elec- 
tric car  in  Seattle,  Wash..  June  3d.  killing  i  passenger  and  severely 
injuring  18  others.  The  accident  occurred  near  the  Washington 
Iron  Works.  In  the  scramble  to  get  out  of  the  car  the  people 
jumped  into  the  bay  and  had  a  narrow  escape  from  drowning.  The 
water  is  15  ft.  deep. 


wheel    more   than   2   in.   from   the   tread   was   hot   enough   to   mek 
tin  (440°). 

A  second  wheel  was  tested  by  a  continuous  run  of  five  minutes 
at  50  miles  per  hour  under  a  braking  pressure  of  2.982  lb.  After 
two  minutes  the  brake  shoe  was  dark  red,  and  after  three  and  a 
half  minutes  bright  red  all  through,  particles  of  the  shoe  following 
and  adhering  to  the  tread  of  the  w'heel.  At  the  end  of  five 
minutes  the  conditions  were  so  severe  as  to  threaten  the  destruc- 
tion of  the  shoe  and  the  test  was  stopped.  The  wheel  at  the 
end  of  this  five  minute  run  showed  the  tread  to  be  badly  burned, 
with  heat  cracks  in  spots.  The  body  of  the  wheel  showed  no 
cracks.  Wax  (140°)  had  been  melted  4  in.  from  the  tread,  and 
sulphur  (240°)  at  one  point  2  in.  from  the  tread.  After  standing 
21  minutes  the  heat  had  penetrated  into  the  wheel  sufficient  to 
melt  wax  (140°),  12  in.  from  the  tread  of  the  wheel,  and  after  30 
minutes  the  same  temperature  was  reached  at  the  hub.     Sulphur 
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(240°)  was  not  melted  at  a  distance  K^tater  than  2  in.  from  the 
tread.  No  part  of  the  wheel  2  hi.  removed  from  tlie  tread  was  hot 
eniniKh  to  melt  tin   (.(40';. 

The  Pennsylvania  thermal  test  was  appluil  l.i  similar  wheels 
at  the  works  of  the  GrilTin  Co.  in  Chicago.  Holts  filled  with  tin 
and  with  a  mi.\ture  of  tin  and  bisnnith  niellin«  at  350"  F.,  and 
radial  lines  drawn  on  the  wheel  with  stick  siilpluir  were  provided 
to  show  the  temperatures  attained.  The  results  showed  thai  in  the 
thermal  test  the  heat  does  not  permeate  the  wheel  eiinally  all 
around,  the  rise  in  temperature  being  most  rapid  in  that  side  next 
to  the  pouring,  and  least  rapid  at  a  point  diametrically  opposite. 
The  difference  was  shown  in  the  record  of  the  thermal  test  pre- 
sented. Thus,  a  p'lim  _>  in.  irnm  the  tread  reached  a  tempera- 
ture of  240°  in  I  min.  J4  sec.  while  a  point  diametrically  opposite 
was  2  min.  28  sec.  reaching  the  same  temperature.  On  the  other 
hand,  the  action  of  a  brake  shoe  must  lead  to  uniform  heating,  a 
condition  which  probably  is  less  severe  uimn  llie  wheel  than  the 
unequal  heating  of  the  thermal  test. 

In  the  brake  shoe  test  sulphur  was  melted  3  in.  from  (In-  tread. 
During  a  20  minute  run  sulphur  did  not  melt  at  a  more  distant 
point  than  this.  In  the  thermal  test,  however,  sulphur  melted  at 
the  same  distance  from  the  tread  (3  in.)  in  i  min.  24  sec.  That 
is.  the  time  required  to  heat  the  plate  of  the  wheel  3  in.  from  the 
tread  is  14.64  times  as  long  with  the  brake  shoe  as  in  the  thermal 
test. 

As  showing  the  severity  of  the  braking  test  one  car  with  its 
eight  wheels  braked  as  in  the  test  would  require  the  full  power 
of  a  go.ooo-lb.  locomotive  to  keep  it  in  motion  at  the  speed  of  the 
test. 

The  maximum  temperature  of  a  point  3  in.  from  the  tread  was 
240°  in  the  braking  test  and  was  350'  in  the  thermal  test  in  from 
4  to  5  minutes  after  pouring. 

A  third  series  of  tests  was  made  in  which  the  channel  provided 
for  the  molten  iron  had  different  dimensions  from  those  called 
for  in  the  Pennsylvania  specifications.  They  were  as  follows: 
Width  at  the  bottom,  I  in.;  width  at  the  top,  lyi  in;  depth,  3  in. 
The  channel  extended  down  to  the  beginning  of  the  fillet  between 
the  tfange  and  the  tread.  These  dimensions  give  a  weight  of 
metal  cast  about  the  wheel  which  is  about  "5  per  cent  that  pre- 
scribed by  the  Pennsylvania  test. 

The  molten  iron  was  poured  into  the  mold  from  two  diametrically 
opposite  points.  The  ring  was  poured  in  two  parts,  the  first 
tilling  the  chaimel-way  for  one-half  its  depth  (!!'<  in.).  An  interval 
of  one  minute  was  allowed  to  elapse  between  the  end  of  the  first 
pouring  and  the  beginning  of  the  second,  after  which  the  pouring 
was  resumed  and  the  channel-way  completely  tilled.  The  time  of 
pouring  each  section  was  about  eight  seconds.  The  temperature 
of  the  iron  was  such  that  the  ring  when  cool  was  free  from 
wrinkles  and  layers.  The  ring  was  not  removed  from  the  wheel, 
but  was  allowed  to  cool  in  place. 

The  maximum  temperature  of  a  point  3  in.  from  the  tread  was 
440°  F. ;  the  time  required  to  reach  the  temperature  of  240°  in  these 
tests  was  to  that  in  the  braking  test  as  3.56  is  to  20.5,  or  as  i  is  to 

5-75- 

From  these  tests  Mr.  Griffin  draws  the  conclusion  that  the 
thermal  test  of  the  Pennsylvania  road  is  very  much  too  severe  and 
the  modification  of  the  specifications  followed  in  the  third  series  of 
tests  is  thought  to  be  amply  safe. 


LONDON   UNITED  TRAMWAYS. 


SALE  OF  SAN  JOSE   1  CAL.  1    R.   R. 


The  San  Jose  (Cal.)  R.  R.  was  sold  under  foreclosure  proceed- 
ings on  May  19th  to  George  Tourney,  secretary  of  the  German 
Savings  &  Loan  Society  of  San  Francisco,  who  stated,  however, 
that  he  was  acting  for  himself  and  other  individuals,  and  not  for 
the  society.  This  road  comprised  nearly  iq  miles  of  track  and 
was  the  property  of  Jacob  Rich.  Mr.  Rich  spent  $475,000  in  its 
construction  and  operation:  he  complied  with  every  demand  of 
the  public  for  extensions,  though  the  business  did  not  warrant 
them,  and  as  a  restdt  was  forced  into  insolvency.  The  judgments 
against  the  road  amounted  to  $350,000.  It  was  bought  lor  $225,000 
cash. 

Of  late  the  road  has  been  doing  a  good  business,  and  under  the 
new  manasement  it  may  become  a  paying  investment. 
»  ■  » 

The  Chicago,  Harvard  &  Geneva  Lake  Ry.  was  opened  for  trafHc 
July  4th. 


The  Irr^t  company  to  jiuroduce  the  ovtrluad  Iruliey  ■•ystein  with- 
in the  City  of  London,  is  the  London  United  Tramways  Co.,  and 
thi-,  concession  was  obtained  only  after  persistant  effort  on  the 
part  of  the  company's  ennin'.er,  Mr.  J.  Clifton  Robinson,  who  had 
been  pressing  his  prrjposaU  on  the  attention  of  the  council  since 
1894.  Concession:>  have  now  been  obtained  for  about  l7'/i  miles 
of  route  of  which  4'/i  miles  are  within  the  County  of  London.  The 
company  is  also  endeavoring  to  obtain  franchises  for  i.VA  miles 
more  which  with  some  further  extensions  in  view  would  bring 
the  total  length  of  the  line  up  to  40  miles.  The  whole  of  the 
system  will  be  equipped  with  the  overhead  trolley  system  except 
about  a  mile  and  a  half,  which  will  be  constructed  with  the  electric 
conduit  system. 

The  general  features  of  these  lines  were  described  In  a  paper 
on  "F^lcctrical  Traction  on  Tramways,"  read  by  Mr.  Robinson 
before  the  Cleveland  Institution  of  Engineers,  at  Stockton-on-Tees, 
and  the  engineering  details  in  some  respects  are  quite  different  from 
anything  to  be  found  in  this  country.  The  overhead  system  i.s  a 
notable  departure  from  general  practice  having  a  double  trolley 
line  connected  up  on  the  3-wirc  system.  The  territory  covered  by 
these  lines  is  in  the  western  suburbs  of  London.  A  map  of  the 
system  was  i)ublished  in  the  "Review"  for  November.  1898,  page  841. 

The  entire  system  will  be  operated  from  one  station  near  one 
end  of  the  lines  which  are  now  being  built  in  Chiswick.  This  is 
a  large  one-story  building  of  brick  and  freestone.  154  ft.  long  and 
106  ft.  wide,  divided  into  an  engine  and  boiler  room.  The  engine 
room  will  contain  a  25-ton  travelling  overhead  crane  carrying  over 
the  length  of  the  room.  There  will  be  three  vertical  cross-com- 
pound condensing  engines  of  750-h.  p.  each,  connected  to  two  250- 
kw.  generators  each,  running  at  90  r.  p.  m.  A  fourth  engine  run- 
ning at  94  r.  p.  m.  will  be  direct  connected  to  a  500-kw.  3-phase 
5,000-volt  generator  with  a  frequency  of  25  cycles  per  second. 

The  lighting  units  will  consist  of  two  2-crank  tandem  compound 
engines  each  directly  coupled  to  a  75-kw.  500-volt  generator  run- 
ning at  400  r.  p.  m.  Surface  condensers  of  the  Admiralty  type 
will  be  used. 

One  motor  generator  set,  consisting  of  one  3-phase  synchronous 
motor  of  500-kw.  capacity  at  5,000  volts  and  two  direct  connected 
250-kw.  soo-volt  generators,  will  be  located  in  the  engine  room 
for  converting  from  direct  to  alternating  currents  and  vice  versa, 
for  convenience  on  light  loads  and  as  a  spare  generating  unit. 

The  boiler  room  has  a  steel  frame  construction  of  extra  strength 
in  order  to  carry  the  weight  of  the  coal  storage  bunkers  holding 
500  tons  of  coal,  economizers,  flue  and  water  tanks  which  are  to 
be  carried  on  the  floor  above  the  boilers.  There  are  eight  horizon- 
tal water-tube  boilers  in  this  room  each  having  a  capacity  of  evapo- 
rating 8.250  lb.  of  water  per  hour  at  a  steam  pressure  of  160  lb. 
These  will  be  fed  by  mechanical  stokers  of  the  "Coking"  type  to 
which  coal  is  delivered  by  weighing  hoppers  from  the  coal  bunkers 
above,  thus  securing  a  record  of  the  exact  amount  of  fuel  consumed 
by  each  boiler.  The  economizers  will  consist  of  360  tubes  in  36 
sections,  provided  with  motor-driven  scraping  and  cleaning  ar- 
rangements. 

The  stack  is  built  of  steel  plates  in  rings,  lap  jointed  and  rivetted. 
tapering  upward  and  ending  in  an  ornamental  cap.  It  is  entirely 
self  supporting  and  is  lined  with  fire  bricks.  Its  height  is  200  ft. 
above  the  foundations:  the  clear  inside  diameter  is  10  ft. 

The  coal  supply  is  delivered  from  the  ground  level  outside  the 
station  to  the  coal  bunkers  over  the  boilers  by  a  gravity-bucket 
type  of  conveyor  capable  of  handling  40  tons  per  hour.  The  same 
conveyor  also  removes  the  ashes,  dumping  them  into  a  special  bin 
from  which  thej"  can  be  readily  removed.  An  additional  coal 
storage  of  2.000  tons  capacity  will  be  provided  north  of  the  boiler 
room  from  which  it  is  intended  to  deliver  coal  direct  from  the 
railroad  depot  700  ft.  distant  by  means  of  a  gravity  bucket  con- 
veyor. Alongside  the  coal  siding  entirely  below  the  ground  will 
be  placed  a  receiving  hopper  with  the  apparatus  for  delivering  coal 
to  the  conveyor,  thus  enabling  it  to  be  automatically  handled 
from  the  railroad  cars  to  the  company's  coal  storage  and  to  the 
stoker  hoppers. 

The  current  will  be  distributed  over  the  whole  of  the  system  by 
lead-covered  paper-insulated  cables  drawn  into  cement-lined, 
wrought-iron  pipes  laid  under  the  sidewalks.  Thirty  cables  radiate 
from  the  central  station  at  Chiswick,  over  i.ooo.ooo  ft.  of  pipe 
being  required. 


488 


STREET  RAILWAY  REVIEW. 


[Vol.  IX,  No.  7. 


The  system  is  almost  entirely  double  track,  and  over  the  rails 
oi  each  track  will  be  located  two  trolley  wires,  the  two  inside 
wires  of  which  will  be  inter-connected  to  form  the  neutral  wire.  On 
account  of  extreme  caution  to  protect  the  instruments  of  the  Kew 
Observatory  the  company  has  been  prohibited  from  using  the  rails 
as  a  ground  return  which  makes  the  double  overhead  system  neces- 
sary. This  would  double  the  amount  of  copper  required  for  a 
single  trollej'.  if  connected  on  the  2-wire  system,  and  in  order  to 
avoid  this  the  3-wire  system  is  used,  the  two  inside  wires  forming 
the  neutral  and  the  two  outside  wires  the  positive  and  negative 
sides.  The  neutral  wire  is  grounded  at  the  station  and  at  that 
point  only. 

The  overhead  system  is  divided  into  half-mile  sections,  and  ac- 
cording to  the  Board  of  Trade  requirements  each  mile  and  a  half 
of  the  line  will  be  supplied  by  an  independent  feeder  running  di- 
rect to  the  station,  the  neutral  side  also  having  a  separate  feeder 
for  each  mile  and  a  half. 

Sections  of  the  line  extending  more  than  six  miles  froin  the 
Chiswick  station  will  be  supplied  from  sub-stations.  These  will 
be  fed  from  the  central  station  through  duplicate  3-core  lead  cov- 
ered cables  carrying  s,ooo-volt  currents  on  the  3-phase  system. 
The  sub-stations  will  be  provided  with  static  transformers  for  con- 
verting the  5,000-volt  current  to  approximately  350  volts.  Suitable 
tans  for  cooling  the  transformers  will  be  driven  by  electric  motors. 
The  350-volt  current  will  be  led  into  rotary  transformers  which 
deliver  direct  currents  at  550  volts  for  the  line.  The  electrical  con- 
nections are  such,  owing  to  the  rotary  converters  feeding  into  a 
3-wirc  system,  that  these  machines  will  act  both  as  rotary  converters 
and  balancers;  that  is,  in  case  one  side  of  the  3-wire  system  is  over- 
loaded the  rotary  converter  acting  on  the  other  side  of  the  system 
will  act  as  a  motor,  and  thus  assist  the  overloaded  machines. 


giving  financial  si'ppon  to  some  of  them.  There  is  no  lack  of 
brains  in  Switzerland  to  conceive  profitable  projects  in  this  line,  but 
there  is  a  lack  of  means  to  carry  them  out.  The  exceptional  con- 
servatism of  the  people  may  be  another  reason  why  meritorious 
projects  have  not  been  carried  out." 


ELECTRIC  RAILWAYS  IN   SWITZERLAND. 


The  following  data  concerning  the  electric  railways  in  Switzer- 
land have  been  taken  from  a  report  made  by  Mr.  A.  L.  Frank- 
enthal,  U.  S.  Consul  at  Berne,  published  by  the  State  Department 
under  date  of  June  19,  1890. 

The  existing  electric  lines  are: 

1  main   trunk   railroad 4      km 

2  narrow  gage  railroads 9 

1  cog  road    (Gornergrat) 9.08    " 

5  cable  lines  using  electric  motors 7.63    " 

19  street  car  lines    103.82    " 

Also  one  narrow  gage  railroad  and  one  street  car  line  on  which 
electricity  is  used  to  some  extent. 

Sept.  1,  1898,  there  had  been  concessions  granted  for  the  building 
of  120  lines  of  all  kinds,  with  an  aggregate  projected  length  of 
2.032  km.:  47  of  these  are  to  be  equipped  with  electricity.  The 
electric  tramway  projects  were  15,  with  an  aggregate  length  of  82,5 
kilometers. 

The  concessions  for  all  railways  of  whatever  kind  are  granted  by 
the  Federal  Government  and  are  cheaply  and  easily  obtained,  the 
maximum  time  for  which  a  grant  is  made  is  80  years.  When  the 
receipts  show  a  profit  of  over  6  per  cent  per  annum  the  maximum 
fare  must  be  reduced.  After  May  i,  1915,  cantonal  or  Federal  au- 
thorities may  purchase  any  road  in  existence  on  giving  three  years' 
notice. 

If  an  agreement  to  purchase  be  entered  upon  and  concluded  up 
to  May  I,  1930.  25  times  the  value  of  the  net  earnings  for  the  10 
years  previous  has  to  be  paid;  between  the  years  1930  and  1945, 
22;-^-  times  the  net  value;  between  the  years  1945  and  the  end  of 
the  concession.  20  times  the  net  value  is  to  be  the  sale  price.  In 
case  the  Canton  is  the  buyer,  and  the  Federal  authorities  demand 
control  of  the  property,  the  Canton  is  compelled  to  deliver  to  the 
Federal  authorities  the  property  acquired  at  the  price  paid. 

In  conclusion  the  report  says: 

"The  attitude  of  the  Swiss  Government  is  very  favorable  towards 
the  building  of  railroads,  especially  mountain  roads,  and  also  elec- 
trical conveyances  to  places  which  otherwise  would  be  difficult  of 
access  by  the  summer  tourist. 

"All  things  considered,  the  investment  of  American  capital  in 
small  mountain  roads  and  electric  tramways  must  be  a  paying 
one.  Firms  interested  in  this  line  should  send  competent  men  to 
look  over  the  field  of  the  concessions  held.  No  doubt,  profitable 
arrangements  can  be  made  either  for  the  building  of  roads  or  for 


AN  OPEN   MAZE. 


The  accompanying  sketch  represents  an  "open  maze"  which, 
doubtless,  would  prove  an  attractive  feature  at  almost  any  park 
where  other  than  natural  attractions  are  provided.  It  can  easily 
be  built  by  almost  anyone  and  at  small  expense.  The  size  of  the 
maze  and  the  arrangement  of  the  true  and  blind  paths  may  be 
varied  according  to  the  means  and  ingenuity  of  the  builder.  One 
of  the  points  to  be  observed  in  laying  out  the  plan  is  to  have  as 
many  cells  as  possible  with  more  than  one  door. 


OPEN  MAZE. 

The  Albany  &  Troy  Steamboat  Co.  has  a  park  on  an  island  in 
the  Hudson  River  near  Troy,  in  which  is  an  open  maze  with  96 
cells  each  about  4  ft.  square.  The  foundation  consists  of  stringers 
laid  on  the  ground  and  covered  with  planks,  making  a  floor  about 
32  X  48  ft. 

On  this  floor  are  set  posts  of  2  x  4  in.  pine  about  6  it.  high;  they 
are  placed  4  ft.  apart  each  way  and  fastened  to  the  floor  by  knees 
made  of  strap  iron.  The  tops  are  fastened  and  braced  by  6  x  i  in. 
planks  running  both  crosswise  and  lengthwise  of  the  maze.  The 
partitions,  or  sides  of  the  cells,  are  made  of  rectangular  frames  cov- 
ered with  wire  netting  such  as  is  used  for  fencing  chicken  yards. 
The  immovable  partitions  are  exactly  similar  to  the  doors  save 
that  they  are  nailed  in  place  instead  of  being  swung  on  hinges. 
Spring  hinges  are  used  so  that  the  doors  are  all  self-closing.  The 
doors  are  hung  to  the  posts,  a  cleat  being  placed  on  the  opposite 
post  so  that  the  door  swings  only  one  way. 

In  the  center  is  a  larger  cell,  8x8  ft.,  through  which  both  of 
the  paths  lead.     As  shown  in  the  sketch  one  may  start  at  either 
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cnil  ami  «cj  Icj  IIk-  ci'iilcr  and  llii  11  iclniri  Ik  cillicr  inil.  'I'lir  ilnors 
arc  so  liiiiiK  llial  they  swiiiH  ;.w:iy  linni  llir  iicrsun  ti<<'"K  lliroiigli 
except  when  he  has  strayed  from  llie  true  path  into  a  e>il-(le-sac  and 
imi^t  retrace  his  sljps,  tlicn  the  doors  open  towards  him. 


WHY   SO    MANY  ROADS  IN   SMALL  CITIES 
LOSE  THEIR   PATRONAGE. 


1!V  J.  A.   I'. 


The  reasons  (or  iH)  many  street  railways  in  small  towns  an<l  cities 
losing  patronage  may  be  put  under  five  heads: 

First.  Poor  service  on  other  lines  when  they  have  "big  days"  on 
some  one  line. 

Second.  Insunicionl  attention  paid  to  keeping  cars  on  regular 
tiinc. 

Third.     l'"alse  economy  in  the  purchase  of  cheap  material,  etc. 

Fourth.     I^cdncing  expenses  in  wrong  directions. 

I-'iftli.     iMilnre  to  keep  cars,  parks,  etc.,  in  proper  condition. 

When,  a  few  years  ago,  electricity  look  the  place  of  horse  and 
nude  i)ower  in  the  street  railway  field  no  small  cities  and  towns  were 
considered  .it  all  progressive  until  they  were  ecpiipped  with  an  elec- 
tric road.  Naturally  the  residents  appreciated  the  novelty  and  a 
rushing  business  was  the  result.  However,  the  novelty  soon  wore 
ofT  and  there  came  a  lull  in  business;  what  was  the  result?  In  place 
of  "keeping  everlastingly  at  it"  to  bring  success  managers  would 
reduce  the  number  of  cars  operated,  thus  making  the  service  poorer, 
and  this  leads  to  taking  up  the  five  causes  enumerated. 

First.  Some  street  railway  olTicials  may  be  very  excellent  busi- 
ness men  in  their  particular  lines,  but  when  it  comes  to  the  opera- 
tion of  a  road,  they  display  a  notable  lack  of  foresight.  One  of  the 
most  noticeable  of  those  is  that  whenever  they  have  a  big  day  at  a 
park,  ball  game  or  what  not,  cars  are  taken  off  of  the  regular  service 
on  other  lines  and  rushed  out  to  the  parlicidar  point,  thereby  giving 
such  poor  service  on  other  lines  that  patrons  must  either  walk  to  the 
point  where  the  "Grounds"  cars  are,  or  take  chances  on  not  reach- 
ing the  point  of  interest  until  late. 

.^gain,  when  the  entertainment  is  over  all  cars  will  be  held  at  the 
grounds,  thus  leaving  those  who  desire  to  ride  home  from  town 
without  cars,  .^t  the  grounds  the  cars  are  loaded  and  rushed  to 
some  point  in  town,  where  the  passengers  are  unceremoniously 
"dumped"  and  obliged  to  walk  home,  while  the  cars  are  sent  back 
for  another  load. 

This  may  be  doing  a  rushing  business  for  one  day.  but  the  result 
on  the  regular  business  is  bad.  Patrons  who  are  regular  passengers 
on  some  one  of  the  otiier  lines  were  obliged  to  walk  home,  per- 
haps fully  as  far  as  the  distance  they  came  from  the  grounds.  These 
people  are  the  mainstay  of  the  road,  year  in  and  year  out,  yet  for  the 
sake  of  having  a  big  days  business  managers  will  put  them  to  all 
sorts  of  inconvenience  to  accommodate  a  few  hundred  strangers 
who  may  use  the  cars  but  once  a  year.  An  instance  of  the  effect 
of  such  a  policy  came  to  the  writer's  attention  a  short  time  since. 
A  road  in  a  small  town  had  attractions  at  a  park,  and  on  all  big  days 
the  people  were  hustled  from  the  grounds  to  the  transfer  point  (?) 
up  town'  (but  all  cars  were  on  the  "grounds  '  line) :  there  they  were 
unloaded  and  obliged  to  walk  the  remainder  of  the  way  to  their 
homes,  while  the  cars  were  sent  back  to  get  more  passengers.  One 
family,  whose  regular  trips  every  day  amounted  to  twelve,  oecamc 
so  bitter,  that  they  declared  they  would  not  use  the  cars  again,  and 
have  not  done  so  in  six  months.  And  numbers  of  others  use  the 
cars  only  when  absolutely  necessary  since  that  time. 

In  a  small  town  distances  are  not  great  and  if  the  road  displeases 
the  public,  the  road,  not  the  public,  will  be  the  principle  sufferer. 

Second.  A  most  important  feature  in  street  railway  operation 
is  to  keep  the  public  posted  as  to  when,  that  is,  what  minute  they 
can  depend  on  a  car.  It  is  too  often  the  case  that  small  roads  never 
place  their  cars  on  a  regular  schedule,  but  give  a  car  so  much  time 
in  which  to  make  the  round  trip.  If  a  line  has  say  15  minutes  be- 
tween cars,  how  are  the  people  to  know  when  a  car  will  put  in  an 
appearance?  People  in  most  instances  use  cars  because  they  want 
to  reach  their  destinations  quickly;  if  they  do  not  know  when  a  car 
is  due  they  walk  unless  a  car  "just  happens"  in  sight. 

Third.  Regular  receipts  decreasing,  officials  conclude  that  ex- 
penses must  be  cut  down.  This  is  accordingly  done  by  stopping 
the  operation  earlier  in  the  evening.  If  receipts  decrease  because 
a  road  has  secured  the  ill  will  of  a  large  number  of  citizens,  it  can 


not  be  expected  that  an  increase,  or  even  a  continuation  of  present 
receipts,  can  be  had  by  still  further  antagonizing  or  disappointing 
the  public  by  a  decrease  in  the  number  of  cars  operated  or  by  re- 
ducing the  nundjcr  of  running  hours. 

Fourth.  Perhaps  sonic  may  think  it  ridiculous  to  assert  that 
buying  cheap  goods  and  running  a  road  on  a  cheap  scale,  would 
alTecl  the  Iratlic  in  any  way.  Yet  expi-ricnce  proves  it  to  be  true. 
A  merchant  making  a  show  of  prosperity  always  does  a  better  busi- 
ness than  his  neighbor  who  is  constantly  complaining  and  the  same- 
holds  good  in  the  railway  world.  The  road  whose  management  is 
always  seeking  to  keep  the  plant,  cars,  etc.,  in  first-class  condition 
has  the  well  wishes  of  the  citizens  and  the  more  attractive  and  sub- 
stantial everything  is  made,  the  more  pride  the  citizens  take  in  the 
line,  and  the  more  nickles  the  road  takes  in.  Can  this  result  be 
accomplished  by  using  poor  material  in  construction,  etc.,  especial- 
ly when  by  using  such  material  you  are  constantly  being  interrupted 
by  "break  downs"?  The  purchase  of  poor  goods  always  results  in 
the  road  paying  out  more  for  repairs  than  if  it  confined  itself  to  the 
best,  to  say  nothing  of  the  annoyance  which  poor  material  causes. 

Fifth.  One  of  the  most  important  features  is  to  keep  cars,  parks, 
etc.,  in  clean  and  respectable  condition.  The  lack  of  this  is  very 
noticeable  in  many  places.  Cars  are  operated  month  after  month 
without  even  being  washed,  and  several  years  may  pass  before  a 
paint  or  varnish  brush  ever  touches  them.  Dust  and  grease  are  al- 
lowed to  accumulate  on  both  exterior  and  interior,  all  of  which 
tends  to  disgust  patrons  and  they  will  only  ride  when  absolutely 
necessary.  As  for  parks,  you  can  not  expect  to  keep  your  crowds 
in  attendance  by  charging  a  high  price  of  admission,  and  giving  a 
cheap  entertainment.  Neither  can  it  be  expected  that  respectable 
people  will  attend  when  "all  sorts"  are  allowed  to  make  the  park 
their  resort.  Too  much  attention  can  not  be  paid  to  keeping  parks 
respectable. 

In  this  connection  it  might  be  well  to  call  attention  to  unneces- 
sary waste  in  throwing  away  "scrap"  of  any  sort.  Because  a  wire 
or  other  piece  of  metal  is  very  small  it  is  perhaps  buried  in  the 
rubbish  pile,  or  elsewhere  than  in  its  proper  place.  Cents  i.iake  the 
dimes;  dimes  the  dollars,  and  dollars  make  dividends. 


BROKEN  JOURNALS  CAUSE  MISHAP. 


.\  peculiar  case  of  two  broken  journals  on  one  side  of  a  car  was 
the  cause  of  an  accident  on  the  Prospect  St.  and  Lonsdale  Ave. 
line  of  the  Pawtucket  Street  Railway  Co.  last  month.  When  within 
1.500  ft.  of  the  end  of  the  route  both  journals  on  one  side  of  the  car 
broke  ofT  causing  the  car  to  topple  to  one  side,  turn  completely 
around,  run  up  onto  the  sidewalk  and  fall  over  upon  its  side.  There 
were  no  passengers  on  the  car,  but  the  motorman  and  conductor 
were  both  severely  hurt. 

Gen.  Mgr.  Charles  F.  Luther  of  the  railroad  company  made  a 
thorough  examination  of  the  car  and  track  at  the  scene  of  the  ac- 
cident, and  the  appearance  of  the  roadway  at  this  point  showed 
that  the  forward  left  side  journal  of  the  car  broke  first  causing  the 
left  wheel  to  leave  the  track.  The  car  hanging  down  at  the  corner 
put  so  much  stress  on  the  rear  journal  on  the  same  side  of  the  car 
that  it  broke  also  with  the  effect  of  upsetting  the  car  on  its  left  side. 
Both  journals  must  have  broken  within  a  second  of  each  other,  and 
further  examination  showed  that  the  brakes  had  been  set  on  all  four 
wheels  at  the  moment  of  the  accident. 

♦  •  » 

The  Camden  (N.  J.)  &  Suburban  Railroad  Co.  it  is  announced 
must  now  pay  a  tax  of  one  dollar  for  every  pole  erected  along  its 
line.    The  railway  company  claims  25  cents  to  be  the  proper  fee. 


The  Bay  Cities  Consolidated  Railway  Co.  contemplates  building 
a  new  central  power  house  and  car  shed  in  Bay  City  in  the  event 
that  a  franchise  can  be  secured  for  the  streets  necessary  to  give  ac- 
cess to  the  barns. 


Two  cars  came  in  collision  on  June  17th  on  aline  of  single  track 
of  the  Milwaukee  Electric  Railway  &  Light  Co.  at  a  turn  in  the 
road  near  the  city  limits  of  Wauwatosa.  One  of  these  was  an 
empty  east-bound  passenger  car  and  the  other  a  west-bound  car  car- 
r>ing  12  men  to  their  work  at  the  end  of  the  line.  The  collision 
pretty  well  demolished  the  cars,  but  the  men  escaped  without  serious 
injury. 
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THE  CLEVELAND  STRIKE. 


The  strike  of  the  employes  of  the  Cleveland  Electric  Railway  Co. 
— tlic  Big  Consolidated— which  began  June  loth  and  ended  June 
25th  was  a  struggle  solely  lor  the  recognition  of  the  employes,  union, 
the  company  having  before  the  strike  expressed  a  desire  to  adjust 
all  other  differences  by  conference  with  a  committee  of  its  employes 
and  if  necessary  by  reference  to  a  board  of  disinterested  arbitrators. 
The  company  took  the  solid  ground  that  it  could  not  free  itself  from 
the  entire  burden  of  responsibility  for  the  safe  and  proper  carriage 
of  its  passengers,  and  therefore  tiiust  be  free  in  the  selection  and  dis- 
cipline of  its  employes  for  whose  acts  it  is  responsible. 

Cars  were  operated  with  great  difficulty  and  it  was  necessary  to 
cover  the  platforms  with  wire  netting  to  protect  the  non-union  men 
from  the  missiles  thrown  at  them;  eggs  and  bricks  were  favorites. 
.'\bout  200  men  were  brought  from  Chicago,  Toledo,  Cincinnati, 
Pittsburg  and  other  cities  to  replace  the  .strikers.  Every  day  from 
the  lolh  until  the  25th,  except  on  Sundays  there  was  a  great  deal  of 
rioting;  firearms  were  used  in  some  instances  but  most  of  the  casual- 
ties were  from  stone  throwing.  The  city  afTorded  better  police  pro- 
tection during  the  second  week  of  the  strike  when  it  was  realized 
that  the  disorders  would  surely  grow  more  serious  if  not  repressed 
with  a  firm  hand.  This  of  course  was  deprecated  by  a  certain  por- 
tion of  the  public. 

Probably  no  better  idea  of  the  issue  can  be  given  than  by  pub- 
lishing the  demands  of  the  strikers,  the  proposition  first  made  by  the 
company  and  the  agreement  which  was  finally  concluded. 

The  men  first  placed  their  demands  in  writing  on  June  20th,  when 
the  following  was  submitted: 

"First,  that  the  Cleveland  Electric  Railway  Co.  upon  all  matters  of 
difTerences  or  grievances  existing  or  arising  between  said  company 
and  its  employes  will  at  all  times  recognize  and  negotiate  the  settle- 
ment of  the  same  with  such  committee  of  its  employes  as  they  may 
from  time  to  time  appoint,  or  any  agent  or  attorney  selected  by 
them. 

"Second,  that  in  all  cases  of  suspension  or  discharge  of  an  em- 
ploye, said  railway  company  shall  furnish  to  such  committee  of  its 
employes,  upon  request  of  the  committee,  a  written  statement  of  the 
reasons  for  such  suspension  or  discharge. 

"Third,  in  all  cases  where  it  is  impossible  for  the  company  and  the 
committee  to  reach  a  mutual  agreement  the  same  shall  be  submitted 
to  a  board  of  arbitration  to  consist  of  three  disinterested  persons, 
one  to  be  chosen  by  the  company,  one  by  the  committee  represent- 
ing the  employes  and  the  two  thus  selected  to  choose  the  third. 
Their  award  to  be  final.  That  upon  the  request  of  such  committee 
the  discharge  of  any  employe  since  April  i,  1899.  shall  be  treated 
in  the  manner  hereinbefore  set  forth. 

"Fourth,  that  all  the  employes  now  on  a  strike  shall  be  reinstated 
to  the  positions  formerly  held  or  occupied  by  them  prior  to  the  loth 
day  of  June,  1899;  excepting  such  employes  as  have  or  shall  have 
been  found  guilty  in  a  court  of  proper  jurisdiction  of  the  charge  of 
malicious  destruction  of  property;  otherwise  their  reinstatement  to 
be  made  without  prejudice. 

"Fifth,  the  parties  hereto  shall  conform  to  all  the  terms  and  con- 
ditions herein  stated  for  and  during  the  period  of  one  year  from  the 
date  of  the  settlement  hereof,  and  upon  which  settlement  such  terms 
and  conditions  shall  be  in  writing,  and  a  copy  of  the  same  to  be 
filed  with  the  committee  of  the  street  railway  employes  submitting 
the  same,  and  a  copy  to  be  filed  with  said  railway  company  and  the 
committee  of  the  council  to  whom  the  matters  herein  set  forth  are 
submitted." 

June  22d  the  company  and  a  committee  of  the  men  reached  this 
agreement: 

"The  company  declares  that,  in  order  that  its  men  may  have  a 
proper  sense  of  security  in  their  employment,  the  company  will  not 
discharge  any  man  except  for  cause,  which  cause  will,  at  his  request, 
be  given  to  him,  and  he  will  be  given  a  full  and  fair  opportunity  to 
explain  or  disprove  the  same.  It  declines  to  submit  to  arbitration 
any  question  of  its  schedules  or  the  wages  it  pays. 

"The  company  must  reserve  the  ultimate  right  to  hire  and  dis- 
charge men,  contracting  with  the  men  individually  and  not  collect- 
ively. It  is  ready  and  willing  to  take  back  into  its  employment,  as  it 
has  ever  been,  such  of  its  former  employes  as  its  business  demands, 
aggregating,  at  the  present  time,  80  per  cent  of  such  employes,  and 
as  other  vacancies  occur  will  give  preference  to  such  former  em- 
ployes, excepting  always  those  who  have  committed  unlawful  acts 
against  the  company,  its  property,  or  employes  during  the  present 


strike.  But  the  rehiring  of  all  men  is  upon  the  express  condition 
that  their  service  with  the  company's  present  employes  must  be 
loyal,  and  the  latter  must  not  be  subjected  to  annoyance  or  abuse  by 
them  and  any  violation  of  this  condition  shall  be  deemed  cause  for 
discharge. 

"The  service  of  employes  will  be  distributed  as  equally  as  possible 
midcr  existing  conditions.  The  company  will  today  be  able  to  give, 
upon  the  return  of  its  former  employes  to  its  service,  80  per  cent  of 
the  runs  to  the  former  employes;  20  per  cent  of  the  runs  to  its  pres- 
ent employes,  the  remainder  of  its  former  and  present  employes  to 
be  placed  on  the  extra  list  in  the  same  proportion.  The  method  of 
apportioning  these  runs  between  former  and  present  employes  to  be 
as  follows:  The  first  four  runs  on  the  time  table  of  each  line  to  go  to 
the  former  employes,  the  fifth  to  go  to  the  present  employes,  the 
next  four  runs  to  go  to  the  former  employes,  the  tenth  to  the  pres- 
ent employes,  and  so  on  through  the  tiiiie  table  with  the  day  runs, 
laio  runs,  and  extra  list.  Temporarily,  this  adjustment  may  work 
some  inequality  to  some  men,  but  the  same  will  be  adjusted  as 
equitably  and  promptly  as  possible  upon  these  lines." 

This  was  repudiated  by  the  strikers  in  mass  meeting  who  then 
drafted  an  agreement  which  was  said  to  be  "just  the  same"  as  the 
one  suggested  by  the  company. 

This,  the  company's  lawyers  found,  was  so  different  from  its 
proposition  that  it  declined  to  accept  it. 

June  25th  a  committee  appointed  by  the  city  council  secured  the 
acceptance  by  the  men  of  a  proposition  substantially  the  same  as 
that  first  offered  by  the  company.  There  were  five  points  covered, 
as  follows: 

1.  Restoration  of  former  time  schedules  as  announced  by  the 
company  before  the  strike. 

2.  Questions  of  wages  of  men  working  short  hours,  the  distribu- 
tion of  extra  runs,  etc.,  to  be  submitted  to  arbitration  if  the  com- 
pany and  its  men  fail  to  agree. 

,?.  Men  to  be  given  a  full  and  fair  opportunity  to  disprove 
charges  against  them. 

4.  Questions  of  schedules  and  wages  not  to  be  submitted  to  arbi- 
tration. The  company  to  take  back  80  per  cent  of  the  strikers;  new 
men  not  to  be  subjected  to  annoyance. 

5.  Work  to  be  divided  among  old  and  new  men  as  in  the  ofTer  of 
the  company. 

.Vfter  the  strike  was  thus  settled  disturbances  on  the  street  con- 
tinued, new  men  being  annoyed  and  abused  by  the  late  strikers  and 
their  sympatliizei'S. 


The  position  taken  by  the  public  press  in  general  is  shown  by 
the  following  extracts: 

"There  is  no  law  of  Ohio  that  compels  an  employer  to  deny 
work  to  a  man  who  does  not  belong  to  a  labor  union,  or  a  Masonic 
lodge,  or  the  Knights  of  Pythias,  or  the  Methodist  church  or  the 
Republican  party.  The  employer  is  at  full  liberty  to  employ  any 
man  who  is  willing  to  work  on  the  terms  oiTered,  union  or  no 
union.  That  is  the  law,  and  the  civil  authorities  are  bound  to  pro- 
tect the  employer  in  the  exercise  of  his  legal  rights." — Sandusky 
(O.)  Register.  " 


"At  the  very  outset  of  the  trouble  the  company  granted  every- 
thing save  its  right  to  employ  whom  it  pleased.  In  other  words,  it 
refused  to  recognize  the  union  and  insisted  on  the  privilege  of  man- 
aging its  own  business  without  interference  from  its  employes. 
But  the  strikers  were  not  satisfied.  They  wanted  to  dictate  the 
company's  policy  and  when  they  found  that  the  company  would  not 
yield  its  position  they  resorted  to  violence,  thereby  injuring  their 
own  cause  and  losing  what  little  sympathy  they  may  have  had  from 
outsiders.  By  their  actions  they  not  only  disgraced  themselves, 
but  they  injured  the  cause  of  labor,  to  say  nothing  of  giving  the 
city  of  Cleveland  a  bad  name."— Springfield  (Mass.)  Union. 


"Street  car  strikers  in  Cleveland,  Wheeling  and  other  cities  will 
not  advance  their  cause  much  by  assaulting  women  and  children 
and  other  defenseless  passengers  on  the  cars.  That  sort  of  work 
will  alienate  all  public  sympathy  for  the  strikers.  That  kind  of 
striking  i?  not  popular." — St.  Paul  (Minn.)  Dispatch. 


"A  significant  fact  in  connection  with  labor  strikes  in  this  coun- 
try during  the  last  few  months  is  that  they  have  been  confined 
largely  to  street  railroad  employes.     *     *     *     The  explanation  is 


Jirr.Y  IS,  1899.) 


STREET  RAILWAY  REVIEW. 


4'>1 


In  lie  (ciiiiid  ividiMlly  ill  llic  fiicl  that  strikes  aiiioiiK  street  railroad 
ciiipliiycs  111  laic  aic  ni  a  political  rallicT  than  an  imliislrial  charac- 
ter. Labor  leaders  arc  lakiiiK  advantage  of  the  sentiment  that  has 
been  kiiulled  aKainsl  street  railroad  corporations  in  certain  commu- 
nities to  create  trouble  for  their  own  purposes." — New  York  Coni- 
iiu  1  li.il   A'U rrii'^er. 


ELECTRICAL  TRACTION   AND    INDIAN   LIGHT 
RAILWAYS. 


"Tlril  lliis  iiMilulinii  (llu-  res(diilioii  adopted  June  I2tli  by  the 
company;  embodies  nothing  but  prieiples  o(  reas(jn  and  common 
sense  is  so  plain  that  even  the  iiiosi  blatant  of  walking  delegates 
should,  it  would  si-em,  hardly  pnsume  to  question  its  terms  or  its 
conclusidii.  ''  *  *  The  stand  taken  by  the  Cleveland  railway  peo- 
|ile  is  llu'  stand  that  all  free  Americans  must  take  unless  anarchy 
is  to  11111  riot  through  the  lind  and  law  and  order  is  to  give  place 
to  lawlessness  ami  disorder.  There  can  be  no  compromise  of,  and 
no  arbitration  on  the  iiuestioii  that  is  now  uppermost  al  Cleveland, 
O."— Los  Angeles  (Cal.)  Times. 


FALL  OF  A  TRAMCAR  INTO  THE  RIVER 
DOUBS. 


A  serious  street  railway  accident  occured  at  Besancon,  France, 
on  the  evening  of  May  31st.  An  electric  car  running  at  an  exces- 
sively high  rate  of  speed  became  derailed  just  as  it  entered  upon 
the  bridge  of  Canot.  The  car  ran  onto  the  sidewalk  and  after  tear- 
ing down  the  iron  railing  fell  a  distance  of  27  ft.  into  the  river  land- 
ing on  ;i  bed  of  rocks.     In  this  singular  accident  there  were  3  peo- 
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pie  instaiuly  killed  and  4  others  seriously  wounded.  The  illustra- 
tion, taken  from  La  Nature,  shows  the  position  of  the  car  in  the 
river  and  also  where  the  railing  of  the  bridge  was  torn  down,  which 
the  workmen  are  temporarily  replacing  with  a  wooden  rail.  In 
falling  the  body  of  the  carriage  turned  on  its  side  and  was  almost 
coiuidetoly  demolished,  while  the  wheels  and  the  electric  motor  fell 
I)erpi'iidicularly  and  stood  upon  a  shelf  of  rock. 


CONTROLLER  BURNED  OUT. 


On  the  19th  of  June  a  panic  was  caused  on  one  of  the  Union 
Traction  cars  at  Pittsburg,  Pa.,  by  the  burning  out  of  a  controller. 
A  picnic  had  been  held  that  afternoon  at  Calhoun  Park  by  one  of 
the  churches  of  the  city  and  the  parly  left  for  home  about  8  o'clock 
on  one  of  the  open  cars  of  this  line.  The  car  was  crowded  with 
passengers  and  had  reached  Reynoldton,  where  it  was  proceeding 
at  a  lo-niile  gait,  when  a  flash  occurred  at  the  controller  followed 
by  a  brilliant  display  of  burning  copper.  The  car  was  quickly 
brought  to  a  standstill  but  not  before  a  number  of  excited  passen- 
gers had  jumped  off,  several  of  whom  sustained  injuries,  though 
none  was  fatally  hurt.  The  passengers  remaining  aboard  the  car 
were  unhurt. 


KfjMirli'd  l»y  llie  IMiiliuli'lpllia  Muwuni.*. 


l'"rom  the  viewpoint  of  the  electrical  engineer,  a  very  important 
conclusion  has  been  arrived  at  by  the  Indian  authorities  regarding 
(he  motive  power  of  one,  al  least,  of  the  liglit  railways  about  to  be 
extensively  constructed  throughout  the  Kmpire.  This  is  the  railway 
that  will  enter  the  Kashmir  valley. 

Hitherto  it  has  been  considered  hkcly  that  the  Kashmir  road 
would  be  more  or  less  of  the  same  pattern  as  the  other  Indian  hill 
railways  already  in  existence.  The  fuel  question  was  one,  however, 
which  bristled  with  difTicully.  There  was  wood  enough,  but  it  was 
not  considered  desirable  to  denude  the  hillsides,  and  coal  would 
have  had  to  be  brought  all  the  way  from  Bengal.  Under  these 
circumstances  it  is  not  strange  that  the  eye  of  the  engineer  should 
have  fallen  wistfully  upon  the  boundless  store  of  water  power  rush- 
ing to  waste  at  his  feet.  The  point  was  to  apply  it.  The  use  of 
electricity  as  a  motive  power  for  locomotives  was  no  new  thing; 
but  its  application  to  the  working  of  a  line  of  railway  180  miles  in 
length  would  hardly  have  been  deemed  practicable  until  quite  re- 
cently. The  progress  achieved  in  the  last  few  years,  however,  in  the 
matter  of  transmitting  electric  power  over  comparatively  long  dis- 
tances with  comparatively  small  loss  of  efficiency  has  been  so  great 
as  to  render  the  suggestion  quite  feasible.  Besides,  the  electric 
power  possesses  advantages  peculiar  to  itself  which  specially  recom- 
mended it  for  the  uses  of  a  hill  railway.  The  experience  of  short 
lines  already  established  on  this  system  proves  that  electric  traction 
gives  a  more  uniform  turning  effort  than  does  the  locomotive  in 
steam  traction.  The  difference  has  been  put  at  something  like  40 
per  cent.  This  allows  the  use  of  a  much  lighter  engine  to  draw  the 
same  load,  and  admits  of  working  up  by  gradients  which  a  steam 
engine  could  not  surmount,  except  with  the  assistance  of  a  rack  rail. 
These  advantages  arc  so  essential  in  hill  work  that  in  some  cases 
it  has  actually  been  found  expedient  to  use  electric  traction  rather 
than  steam,  even  where  the  electric  power  has  t.i  be  obtained  oy 
a  steam  engine  in  the  first  instance. 

The  Kashmir  line  will  extend  from  Jummu  to  Srinagar,  a  dis- 
tance of  180  miles.  Halfway  between  is  Ramband,  on  the  Chenab 
River,  and  here  it  is  proposed  to  establish  the  central  station.  At 
this  point  the  fall  of  the  river  is  from  20  to  25  ft.  to  the  mile,  and  the 
state  engineer,  Mr.  Nethersole,  calculates  that  a  canal  of  J'/i  miles 
giving  150  head  would  develop  100,000  h.  p.,  which  would  be  more 
ili.ui  enough  for  the  purpose. 

I'lio  road  is  estimated  to  cost  between  $3,500,000  and  $5,000,000. 
Its  gage  will  be  either  2  ft.  or  2  ft.  6  in.  It  has  not  been  deter- 
mined whether  the  state  of  Kashmir  itself  will  do  the  work  or  grant 
a  concession  to  outside  capitalists.  The  important  matter  for  the 
electrical  world  is  that  electricity  is  being  at  length  recognized  as  a 
valuable  traction  power  in  such  a  country  as  India,  where  light  rail- 
ways are  every  year  becoming  more  necessary  to  the  requirements 
of  agriculture  and  commerce  generally.  Here  there  will  be  won- 
derful scope  for  business  in  the  various  supplies  and  equipment 
necessary  for  light  railroad  traffic,  and  which  United  States  manu- 
facturers are  so  well  able  to  furnish. 

The  state  of  Kashmir  is  the  most  northerly  and  most  mountainous 
in  the  Empire,  and  has  an  area  of  80,000  miles.  Its  chief  town  is 
Srinagar.  It  is  reached  more  easily  from  the  western  side  of  the 
territory,  and  Bombay  is,  therefore,  its  port  of  entry. 


TROLLEY  CAR   MAIL  SERVICE. 


The  postal  authorities  have  just  decided  not  to  abandon  the 
trolley  car  mail  service  between  St.  Paul" and  Minneapolis  which 
was  ordered  some  time  ago  to  be  stopped.  The  continuance  is  due 
to  the  recent  visit  of  Second  Assistant  Postmaster  General  Shallen- 
berger  to  those  cities  where  he  investigated  the  subject  very  thor- 
oughly. The  street  railway  company  had  a  contract  for  the  service 
for  which  it  received  $2,000  per  year,  which  amount,  however,  was 
thought  to  be  inadequate.  The  company  therefore  refused  to  bid 
on  a  renewal  of  this  contract,  which  expired  on  July  ist.  Alter  con- 
ferring with  Gen.  Shallenberger,  the  officials  submitted  a  new  bid 
of  $2,700.  which  was  accepted  This  will  result  in  the  continuance 
of  the  bourlv  service  between  these  cities,  the  same  as  before. 
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FOREIGN   FACTS. 


The  Pijrtrush  (ling.)  Urban  Council  is  considering  a  coininu- 
nication  received  in  reference  to  an  overhead  electric  traction 
system. 


Sir  E.  Ashniead  Bartlett  has  secured,  among  other  concessions 
from  the  Turkish  Government,  one  for  an  electric  railway  at 
Snivrna. 


Croyden,  Eng.,  is  about  to  acquire  the  railway  of  the  Croydcn  & 
District  Tramways  Co..  the  purchase  price  for  which  will  be  about 
.£  50,000. 


Al  a  recent  meeting  of  the  Tramway  Committee  of  Dundee, 
Eng.,  it  wa.^  decided  to  build  an  electric  railway  in  that  city  to 
connect  the  two  lines  now  in  operation  there. 


The  tramway  system  of  .\ukland,  N.  Z.,  has  been  acquired  by  an 
English  company,  which  will  considerably  extend  the  system  and 
install  electric  Iraclion.     The  estimated  cost  is  $800,000. 


The  third-rail  system  will  be  used  this  summer  on  a  trial  section 
about  2  1-3  miles  long  of  the  Vienna  tramways.  Two  trains  will 
be  used,  each  consisting  of  two  trail  cars  with  a  motor  car  on  each 
end. 


The  Madras  Government  has  recently  given  an  order  authorizing 
the  construction  of  a  system  of  electric  tramways  in  the  district  of 
Madura.  This  will  be  the  first  supply  of  electricity  from  a  central 
iienerating  station  in  India. 


The  Corporation  of  Chester,  Eng.,  is  considering  the  advisability 
of  acquiring  the  railways  of  that  city.  The  city  electrical  engineer 
has  prepared  a  report  on  the  practicability  of  running  the  system 
by  electricity  in  which  he  recommends  the  adoption  of  the  open 
conduit  system. 


The  City  &  South  London  Electric  Ry.  extension  which  was 
advertised  to  be  opened  in  July  will  not  be  completed  for  at  least 
three  months.  A  tunnel  has  been  constructed  under  the  Thames, 
making  the  extension  practically  a  new  line.  A  new  power  house 
is  being  built  for  this  part  of  the  line. 


The  new  electric  railways  of  Blackpool,  Eng.,  were  inspected  last 
mouth  by  Major  Cardew,  on  behalf  of  the  Board  of  Trade,  and  a 
provisional  sanction  was  given  to  run  the  cars  pending  the  de- 
cision of  the  Board.  The  electrical  equipment  of  the  cars  is  being 
pushed  rapidly  and  is  nearly  completed. 


The  annual  meeting  of  the  stockholders  of  the  Ottawa  (Ont.) 
Electric  Co.  was  held  on  June  26th.  A  dividend  of  6  per  cent  was 
voted  and  a  sufficient  sum  set  aside  to  increase  the  surplus  to  an 
even  $75,000.  President  T.  Ahearn  and  the  old  board  of  directors 
were  re-elected  for  the  following  year. 


During  the  Motor-Car  Fete  held  in  Paris  last  month  the  excite- 
ments of  that  occasion  were  augmented  by  the  performance  of  a 
motor  car  named  the  "Never  Content"  which  is  said  to  have  been 
traveling  about  at  the  unusual  speed  of  65  miles  per  hour.  This 
car,  moreover,  is  described  as  "noiseless." 


The  Glasgow  Corporation  Tramways  is  inviting  bids  for  the  sup- 
ply and  erection  of  a  complete  3-phase  traction  plant,  the  electrical 
machinery  of  which  includes  3-phase  generators,  direct  current 
generators,  rotary  converters,  boosters  and  static  transformers. 
Bids  have  also  been  invited  for  the  supply  of  80  trolley  car  bodies. 


An  action  has  been  brought  by  Mr.  Blackwcll,  of  London, 
against  Messrs.  Greenwood  &  Batley,  Albion  Works,  Leeds,  to 
recover  £608,  ihe  price  of  trolley  standards  and  other  goods  sup- 
plied for  the  electric  railway  of  the  Leeds  Corporation.     One  of 


the  trolley  standards  broke,  injiiring  three  passengers,  and  the 
corporation  was  held  liable  for  the  damages.  It  in  turn  claimed 
and  received  the  amount,  including  costs,  from  Greenwood  &  Bat- 
ley,  who  now  counterclaim  the  sum  from  the  plaintill  on  the  ground 
that  the  standard  was  of  adequate  strength  and  that  the  fracture 
was  due  to  abnormal  pressure  or  to  a  collision  previous  to  the 
accident.     Decision  wus  res.'rvcd. 


The  electric  railway  on  the  Isle  of  Man,  between  Douglas  and 
Ramsey,  was  opened  for  traffic  last  month  over  the  full  distance. 
Part  of  this  line  was  opened  last  year,  biil  llio  full  distance  of  17 
miles  and  a  double  track  has  just  been  completed.  The  line  is  on 
the  overhead  system,  and  the  road  opens  up  a  beautiful  country 
jiractically  unktiown  lo  tdiirists  heretofore. 


The  first  step  towards  providing  Brighton,  Eng.,  witli  a  much 
needed  electric  railway  system  was  taken  by  the  County  Council 
in  adopting  tlie  report  of  the  Tramways  Committee,  recommend- 
ing that  aplication  be  made  for  powers  to  construct  and  operate  an 
overhead  system  of  trolley  roads.  The  route  covers  nine  miles  of 
roadway  and  the  current  for  the  rciad  will  be  taken  from  the  exist- 
ing electrical  supply  station. 


Cornelius  L.  Hester,  a  London  electrical  engineer  and  contractor, 
who  is  visiting  in  Pittsburg,  Pa.,  states  that  a  syndicate  has  been 
formed  tor  the  purpose  of  building  a  network  of  trolley  roads  in 
London  as  soon  as  the  County  Council  shall  give  it  permission.  In 
that  city  the  operation  of  a  street  railway  by  a  private  corporation 
is  lUmost  imi)OL;sible.  and  Mr.  Hester  considers  it  a  matter  of  course 
thai  the  lines  would  pass  into  municipal  ownership  .after  comple- 
tion. 


The  Potteries  district  of  North  Staffordshire,  Eng.,  will  soon  have 
an  extensive  system  of  electric  railways.  Concessions  from  18  dif- 
ferent local  authorities  enabled  the  British  Electric  Traction  Co. 
to  amalgamate  various  roads  under  the  name  of  the  Potteries  Elec- 
tric Traction  Co.,  which  was  organized  in  1898.  The  lines  when 
completed  will  comprise  35  miles  of  track  constructed  on  a  ui\iiorm 
gage  of  4  ft.  A  part  of  this  system  is  now  in  operation  and  the  bal- 
ance  is   under  construction. 


The  death  of  Mr.  Guyer-Zeller  will  have  the  effect  of  consider- 
ably shortening  the  Jungfrau  railway,  as  it  is  intended  by  his  heirs 
to  complete  this  road  only  as  far  as  the  Eier  section  without  pro- 
ceeding any  further  up  the  mountain.  The  enormous  expense  and 
the  engineering  difticulties  of  building  this  line  have  been  so  great 
as  to  discourage  any  further  extension  of  the  line,  especially  in 
view  of  its  uncertain  earning  capacity.  The  Eier  section  reaches 
nearlv  10,000  ft.  above  the  sea  level. 


Considerable  anxiety  is  felt  by  the  authorities  of  the  Greenwich 
and  the  Kew  observatories  in  regard  to  protecting  the  magnetic 
registers  from  disturbance  by  a  number  of  new  electric  railways 
which  are  now  projected.  The  value  of  the  magnetic  records  which 
have  now  been  carried  on  continuously  lor  nearly  60  years,  will  de- 
pend, according  to  the  report  of  the  Astronomer  Royal,  entirely 
on  the  conditions  under  which  electric  traction  is  used.  Steps  have 
been  taken  to  have  a  special  clause  inserted  for  the  protection  of 
these  observatories. 


The  district  near  Nice,  France,  is  to  have  an  electric  railway  sys- 
tem, the  power  for  which  will  be  obtained  from  the  water  power 
abounding  in  that  neighborhood.  A  company  was  formed  which 
utilized  the  waters  of  the  Var,  by  piercing  a  tunnel  and  erecting 
a  reservoir  from  which  a  considerable  fall  was  obtained.  This  will 
provide  power  for  the  tramways  in  the  district  of  Cannes  and  Nice. 
These  lines  will  also  be  extended  to  Beaulieu  and  Monaco.  The 
lines  at  Cannes  started  running  in  January  but  were  stopped  for 
several  weeks  on  account  of  their  interference  with  the  telephones. 
This  was  remedied  and  the  service  was  continued  in  February.  A 
line  has  also  been  built  from  the  Monaco  station  to  the  town  of 
Monaco,  and  another  from  Monte  Carlo  to  the  Casino  Gardens. 
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THE  WHEELING  STRIKE. 


The  sitn.ilH.n  iii  VVIu'cliiiK,  W.  Va.,  li.i'-  ih.i  iniprdvcil  ii>  any 
jjiial  ixtenl,  llic  local  jjapcrs  ivpoiliiiK  that  <in  June  JOlh  there 
were  five  cases  of  assaiih  upon  imhviihials  K'rowinK  out  of  tlie  street 
railway  slriUe. 

This  strike  heK'an  on  AiJiil  Hth  and  li:iil  the  .-lelive  sympathy 
of  the  citizens  of  the  city;  this  sympathy  has  waned  considerahly. 
however,  and  on  June  l6th  at  a  meetinK  of  the  niemljers  of  the 
chainher  of  commerce  and  other  citizens  some  rein.irl<ahlc  reso- 
lutions  were   passed.      In   snhstance   they   were: 

"Whereas  the  strike  has  greatly  interfered  with  husiness  and 
niven  the  city  ;i  l).id  n.inie,  and  it  oniiht  to  he  settled:  First,  we 
iirKe  the  parties  ciiiuiiiud  lo  eniui-  to  .ni  uKieenunt  liefore  June 
20th.  Second,  if  they  do  not  ilo  so  we  lierehy  niw  notice  that 
after  that  date  we  shall  patronize  the  street  cars." 

Surprising  as  it  may  seem  this  is  reiiorted  to  have  drawn  angry 
protests  from  the  strikers. 

The  boycott  placed  on  the  Bellaire,  Uridgeport  &  Martin's  Ferry 
Street  Ry.,  of  Bridgeport,  O.,  Ai)ril  25th  was  raised  on  June  25lh. 
This  line  is  owned  by  the  Wheeling  Railway  Co.,  and  the  boycott 
was  designed  to  assist  the  strikers  on  the  Wheeling  line.  Experi- 
ence showed  it  to  be  without  any  aflfect  on  the  situation  in  Wheeling, 
and  work  a  great  hardship  on  the  employes  of  the  Bridgeport  lines 
who  were  satisfied  with  the  wage  scale  and  wanted  to  work. 

A  settlement  was  reached  on  June  2yth  on  the  following  terms:  II 
hours  per  day;  18  cents  per  hour;  new  men  to  be  retained  in  ser- 
vice. It  will  be  remembered  that  before  the  strike  which  began  on 
April  8th,  the  company  offered  18  cents  per  hour,  but  the  men  de- 
manded 20  cents.  After  83  days  idleness  the  men  thus  accept  what 
was  offered  at  the  beginning. 


PECULIAR  ACCIDENT  ON  THE  CHICAGO 
ELEVATED  LOOP. 


On  the  evening  of  July  ,5(1  there  was  a  very  peculiar  accident  on 
the  Chicago  Union  Elevated  R.  R.  In  some  manner  a  short  cir- 
cuit was  established  between  the  contact  shoe  of  one  of  the  Lake 
St.  motor  cars  and  the  arm  supporting  it,  thus  making  direct  con- 
nection between  the  thiid  rail  and  the  track  return.  A  fine  elec- 
trical display  followed  for  a  few  instants  until  the  circuit  breakers 
in  the  power  houses  opened.  There  were  repetitions  of  the  fire- 
works at  short  intervals  until  the  i,soo,ooo-c.  m.  stranded  copper 
feeder  cables  supplying  current  to  loop  were  burned  out  at  three 
different  points.  The  traffic  was  delayed  for  over  an  hour  because 
of  the  mishap.  We  have  been  advised  that  the  serious  conse- 
([uences  resulted  because  of  the  attempts  to  keep  circuit  breakers 
closed  after  they  had  first  opened. 


LIGHT  RAILWAYS  IN  ARGENTINA. 


Mr.  D.  Mayer,  U.  S.  Consul  at  Buenos  .Ayres,  having  received 
numerous  letters  of  inquiry  concerning  the  light  railways  in  Argen- 
tina, prepared  a  statement  on  the  subject  which  was  published  in 
the  Consular  Report  advance  sheets  June  14,  1899.  The  letter  is  as 
follows: 

On  December  31.  181)7,  '''(^  Legislature  of  the  Province  of  Buenos 
Ayres  passed  a  law  authorizing  the  construction  of  light  railways  of 
I  meter  (3.28  ft.)  gage  throughout  the  Province.  The  Government 
was  to  fix  the  tariffs,  regulate  the  construction  and  working  of  the 
lines,  and  the  right  to  expropriate  any  railway  so  constructed  at 
cost  price  was  retained;  so  that  it  was  difficult  to  determine  what 
benefit  there  could  be  for  the  concessionnaires. 

Moreover,  there  were  two  articles  in  this  law  capable  of  any  in- 
terpretation that  the  authorities  might  like  to  give  them,  when  the 
railways  were  once  built;  for  instance,  paragraph  3  of  article  5  says: 

"The  lines  may  be  laid  upon  the  public  roads,  or  on  one  side  of 
same,  so  long  as  they  are  constructed  under  the  required  condi- 
tions, and  the  company  is  bound  to  keep  them  in  order." 

This  might  easily  be  construed  to  refer  to  the  whole  road;  nor 
do  I  see  in  the  law  any  article  giving  the  right  to  expropriation  of 
land,  so  that  the  company  would  be  bound  to  use  the  roads  or  be 
at  the  mercy  of  the  landowner,  equally  disastrous  alternatives. 

Article  6  says:  "Every  company  shall  be  bound  to  construct  the 


works  necessary  to  guarantee  the  cfTicicnt  working  and  security  of 
the  railway." 

As  article  s  gives  the  Government  the  right  "to  regulate  the  con- 
struction and  working  of  the  lines,"  it  is  at  least  presumable  that  it 
will  dictate  to  the  company  any  works  that  it  may  consider  neces- 
sary for  "cfTicient  wirking  and  security." 

It  will  not  surprise  railway  men  at  least  to  learn  that  concession- 
naires have  made  little  eflfort  to  obtain  permission  to  construct  light 
railways  under  the  above  law.  .Six  months  later  (July.  1898J,  the 
supplementary  regulali(jns  appeared;  these  applied  chietly  to  the 
form  in  which  the  petitions  for  concessions  shall  be  made,  the 
periods  allowerl  for  prescntati'in  of  plans,  execution  of  works,  etc., 
and,  in  agreement  with  the  law  itself,  left  all  powers  in  the  hands  fit 
the  fjovernment,  to  whom  the  companies  would  be  bound  hand 
and  foot. 

h'or  instance,  articles  25  to  29  prescribe  that  fences,  barriers,  sig- 
nals, and  continuous  brakes  shall  not  be  exacted  except  when  the 
Government  shall  think  fit,  and  a  company  would  hardly  be  willing 
to  accept  such  indefinite  conditions.  The  regulations  for  working 
are  as  numerous  and  as  vague  as  those  for  conslriicli  >n,  and  I 
frankly  can  not  see  what  profit  a  railway  company  can  gain,  by  the 
time  it  complies  with  all  the  conditions  expressed  and  implied  in 
this  law. 

But,  apart  from  these  considerations,  the  question  presents  itself. 
With  what  capital  are  these  light  railways  in  the  Province  of  Buc- 
ons  Ayres  to  be  built?  And,  secondly,  .\re  they  to  be  constructed 
with  a  view  to  competing  with  existing  broad-gage  lines,  or  as  feed- 
ers to  them? 

To  the  first  question,  I  answer  without  hesitation.  With  foreign 
capital;  and  for  railway  purposes  it  is  hardly  likely  to  be  other  than 
British  capital.  If  this  be  admitted  as  correct,  it  disposes  at  once 
of  the  second  question,  for  it  is  improbable  such  capital  would  be 
forthcoming  for  the  purpose  of  competing  with  the  Great  South- 
ern, Central  Argentine,  Buenos  Ayres  &  Rosario,  Western,  and 
Pacific  railways. 

Another  difliculty  lies  in  the  condition  (article  5.  paragraph  i) 
that  the  roads  shall  be  meter  gage,  as  this  would  involve  trans- 
shipment of  produce;  further,  each  light-railway  branch  would  need 
repairing  shops,  running  sheds,  etc..  for  the  same  reason  that  the 
difference  in  gage  would  not  allow  the  light-railway  engines  or 
wagons  to  run  into  the  broad-gage  railway  shops  for  repairs.  As 
feeders,  therefore,  it  would  appear  that  the  light  railways  can  hard- 
ly be  a  success,  unless  the  law  be  modified  and  equal  gage  allowed. 


A  STREET  CAR  WRECKED. 


A  car  on  the  Sherman  Heights  division  of  the  Chattanooga 
(Tenn.)  Rapid  Transit  railway  was  wrecked  on  the  night  of  June 
7th  at  a  point  known  as  Henderson's  switch,  the  car  behind  the 
dummy  being  derailed  and  ditched,  injuring  several  passengers. 
At  the  time  of  the  accident  it  was  thought  to  be  caused  by  the  car 
wheels  splitting  the  switch,  but  on  investigation  it  was  found  that 
the  switch  had  been  tampered  with.  The  switch  was  in  such  a 
position  as  to  warrant  the  belief  that  it  had  been  thrown  while  the 
dummy  train  was  passing  over  it.  being  left  open  for  the  engine  and 
closed  to  the  car.  A  few  days  previous  to  the  accident  an  intoxi- 
cated passenger  named  Whittenberg  had  been  put  oflt  a  car  on  this 
line  and  it  is  now  stated  that  the  Rapid  Transit  officials  have  se- 
cured evidence  to  show  that  Whittenberg,  in  order  to  be  revenged 
upon  the  company,  deliberately  wrecked  the  train  by  manipulating 
the  switch.  A  warrant  has  been  issued  for  Whittenbcrg's  arrest, 
and  he  has  been  in  hiding  ever  since. 


RAN   INTO  A  CHERRY  TREE. 


.\  Hoboken.  \.  J.,  trolley  car  bound  lor  Rutherford,  on  June 
i8th,  left  the  track  while  descending  a  steep  grade.  The  car  was 
running  at  a  lively  speed  when  it  left  the  track,  and  crossing  the 
road  it  dashed  through  a  fence  and  brought  up  against  a  cherry 
tree  with  a  suddenness  that  unseated  all  the  passengers,  none  of 
whom,  however,  was  hurt.  Had  the  cherry  tree  stopped  its  pro- 
gress, the  car  would  have  plunged  over  an  embankment  directly  in 
front  of  where  it  was  stopped. 
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THE  METROPOLITAN  MUNICIPAL  RAILWAYS 
OF  PARIS. 


The  Metropolitan  underground  railway  system  of  Paris,  some 
parts  of  which  have  been  in  course  of  construction  for  several 
months  is  to  comprise  nine  different  routes,  si.x_of  which  have  been 
determined  and  which  will  comprise  the  system  which  is  being 
pushed  to  completion  as  rapidly  as  possible  in  view  of  the  Exposi- 
tion in  1900.  The  last  three  routes  are  to  be  constructed  eventually, 
but  probably  not  for  several  years.  The  total  length  of  these  six 
lines  is  62.911  km.,  which  may  be  subdivided  as  follows:  Under- 
ground lines,  40.339  km.;  open  cuts,  11.725  km.,  and  viaducts,  10.847 
km.  The  routes  of  this  system  may  be  divided  into  circular  and 
transverse  lines.  The  circular  line  is  an  intramural  one  following 
the  course  of  the  boulevards  around  the  outer  edge  of  the  city.  The 
transverse  lines  run  straight  through  the  city  and  these  lines  are 
connected  to  the  circular  line  by  a  number  of  branch  lines.  The 
part  of  this  system  acUially  under  cnnstruction  is  one  complete  line 


point  of  contact,  which  is  opposite  Wagram  Ave.,  a  double  station 
will  be  built  common  to  both  lines.  The  Porte  Dauphinc-Wagrani 
.\ve.  line  crosses  the  two  preceding  lines  but  on  a  lower  plane,  the 
face  of  these  rails  being  at  this  point  14  m.  below  the  surface  of 
the  ground  so  that  there  is  no  actual  junction.  The  station  of  the 
latter  line,  however,  will  be  placed  vertically  beneath  that  of  the  two 
former  lines  so  as  to  premit  passengers  to  change  from  one  line  to 
the  other  without  remounting  to  the  street  surface. 

The  substructure  of  the  Metropolitan  is  constructed  by  the  city, 
while  the  superstructure  and  management  of  the  road  are  conducted 
by  a  special  company  known  as  the  Metropolitan  Co.  The  principal 
line  has  been  divided  into  II  parts,  which  with  the  two  parts  of  the 
branches  makes  13  parts  actually  under  construction.  The  building 
of  all  of  these  parts  except  one  has  been  let  to  contractors,  and  the 
remaining  part  is  being  built  by  the  city.  There  was  a  great  deal  of 
difficulty  in  carrying  on  such  a  considerable  work  as  building  an 
underground  railway  in  the  short  space  of  eighteen  months  in  the 
midst  of  Paris,  and  it  required  all  the  energy  and  ingenuity  of  the 
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and  parts  of  two  other  lines.  The  first  is  the  principal  transverse 
line  running  east  and  west  connecting  the  Bois  de  Boulogne  and  the 
Buis  de  V'incennes.  It  runs  through  the  avenues  of  the  Grand-.'\r- 
mee  and  the  Chaiups-Elysees,  the  Rue  de  Rivoli  and  the  Boulevard 
Diderot  and  along  the  Course  de  Vincenncs  up  to  the  gate  of  the 
same  name.  Of  the  other  two  parts  in  course  of  construction  the 
most  important  is  the  one  running  from  the  Place  de  I'Etoile  to  the 
Trocadero  intersecting  the  preceding  line  in  such  a  manner  that  it 
will  be  possible  for  passengers  from  the  Bastile  and  the  Rue  de 
Rivoli  to  take  a  train  directly  to  the  Trocadero.  The  other  part 
being  built  starts  from  the  Porte  Dauphine  following  the  avenues 
Bugeaud  and  Victor  Hugo  to  the  Place  de  I'Etoile.  The  latter  por- 
tion is  the  comencemcnt  of  the  circular  line  mentioned  above.  The 
construction  of  this  road  is  the  subject  of  two  interesting  articles  in 
La  Nature  by  M.  A.  Cunba.  from  which  this  abstract  has  been  pre- 
pared. 

The  Place  de  I'Etoile  will  form  a  grand  central  station  from  which 
a  large  number  of  the  lines  will  radiate  in  different  directions.  This 
station  will  form  the  end  of  the  Etoile-Trocadero  line  at  which 
point  the  track  is  in  the  form  of  a  loop.  This  will  facilitate  the 
movement  of  trains  at  the  terminus  by  avoiding  any  switching.  The 
Porte  Maillot-Champe-Elysees  line  crosses  the  Place  de  I'Etoile 
where  it  touches  the  loop  of  the  fornuT  line  tangcntially  and  at  this 


engineers  to  accomplish  this  remarkable  problem  of  construction 
without  obstructing  traffic  in  the  streets. 

The  method  of  operation  is  very  simple  in  principle.  The  con- 
tractors have  sunk  vertical  pits  where  the  earth  from  the  tunnel  is 
raised,  and  these  pits  are  placed  at  short  distances  along  the  route 
so  as  to  present  as  many  working  fronts  as  possible,  and  also  to  re- 
duce the  time  necessary  for  boring  between  them.  In  a  great  many 
places  they  have  been  able  to  make  use  of  a  shield  operated  by  a  hy- 
draulic press,  which  in  spite  of  its  high  price  of  $24,000  efTects  an 
economy  in  the  whole  work  by  reducing  the  amount  of  wood  work 
required  for  sustaining  the  roof  of  the  tunnel.  The  shield  in  some 
cases  includes  the  whole  section  of  the  tunnel  which  in  this  case  re- 
quires but  a  single  operation  for  the  construction  of  each  successive 
ring.  At  other  times  the  shield  only  includes  part  of  the  bore  and 
in  this  case  a  second  operation  is  required  to  remove  the  earth  com- 
prised between  the  diameter  of  tlie  shield  and  the  fiUure  Jiatneler 
of  the  tunnel. 

In  either  case  the  function  of  the  shield  is  not  to  pierce  the  soil, 
but  to  temporarily  sustain  the  roof  of  the  tunnel.  The  laborers  are 
placed  between  the  head  of  the  shield  and  the  front  of  the  bore 
where  they  dig  and  cut  out  a  space  into  which  the  shield  advances. 
When  the  necessary  space  has  been  cut  out  the  hydraulic  jack  is 
called  into  use.     This  is  held  in  place  against  the  wooden  braces  in 
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llh-  liiiisluil  p;iTl  fif  llir  liimicl  and  forces  llic  shield  to  advance  into 
till-  iirw  (111.  Ill  lliis  inaniuT  llie  ni''>"iid  is  always  sustained  by  the 
nicl.il  cyliiKliT  111  the  shield.  'Cliere  are  always  a  dozen  metal  rin^s 
l.(  liiiiil  the  shield  and  wlleli  the  latter  is  moved  forward  the  last  riiiK 
is  dismounted  and  set  nj)  ne.xt  to  the  shield.  'I"he  masonry  is  laid 
as  soon  as  the  shield  is  moved  forward  and  the  rin^  snpporlinK  it  is 
not  moved  for  five  or  six  days  in  order  In  nive  the  cement  lime  to 
set. 

Llnfortnnately  it  is  nr)t  always  possible  to  mal<e  use  of  the  sJiicld, 
as.  for  example,  in  cutting  aronnd  curves;  and  at  "several  points  also 
Ilir  contractors  have  not  lucii  .able  to  kcI  the  shield  delivered  in 
lime,  and  as  the  loss  of  r\cii  ,i  day  was  not  lo  lie  considered  they 
prosecuted  the  vmhK  in  llir  old  fa-.Iiioiud  way.  In  this  case  an  ad- 
vance passaRC  is  opened  .ind  Ihis  is  ihonninhly  boarded  and  braced 
wilh  wood  and  no  more  of  the  Umnel  is  o))ened  tmlil  ihis  part  is 
completely  finished. 

The  contractfir  for  llu-  niiilh  |),nl  of  this  line  has  devised  a  bold 
and  novel  method  of  construction  which  has  given  excellent  results 
and  permits  the  work  to  be  carried  on  very  rapidly. 

lie  commences  by  establishing  an  advance  passage  of  2  ni.  in 
height  along  the  line  of  the  road.  Then  he  constructs  a  second 
passage  above  the  former  one  separated  from  it  by  40  cm.  of  ground, 
and  the  roof  is  completely  constructed  in  this  passage  using  the  up- 
per ground  to  support  the  arch.  Every  ten  meters  he  makes  open- 
ings iu  the  ground  separating  the  two  passages  so  as  to  carry  away 
all  llie  excivaled  material  in  Ihe  lower  passage.    This  lower  passage 


The  station  at  the  Hastile  is  an  uncovered  one  and  its  construction 
constituted  a  very  interesting  engineering  problem  on  account  of 
the  presence  of  the  Saint. Martin  canal. 

One  trouble  which  has  been  met  wilh  from  the  start  is  the  re- 
moval of  the  excavated  earth.  From  some  points  tramway  lines 
have  been  used  to  distribute  it  to  the  suburbs.  In  other  cases  lateral 
passages  have  been  tunnelled  for  conveying  it  to  the  Seine,  and 
when  these  facilities  failed  horses  and  wagons  were  employed. 

The  ventilation  has  not  been  procured  in  any  special  manner  and 
in  the  compKleil  tunnels  no  ventilating  apparatus  will  be  used.  The 
air  will  not  be  vitiated  by  gas  from  locomotives  as  in  the  ordinary 
railroad  tunnel.  The  stations  and  all  the  underground  lines  will  be 
brilliantly  illuminated  by  means  of  electricity. 


NASHVILLE  (TENN.,   RY. 


The  Nashville  Railway  Co.,  a  new  corporation,  has  been  or- 
gani^ied  at  Nashville,  Tcnn.,  aod  has  acquired  the  properly  of  the 
Nashville  Street  Railway  Co.  (46.9  miles),  the  Nashville  &  Suburb- 
an Railway  Co.  (7.5  miles)  and  the  Citizens'  Rapid  Transit  Co.  (10 
miles),  and  consolidated  the  three  roads  under  one  management. 
The  parlies  controlling  the  new  company  also  own  and  control  the 
Cumberland  Electric  I-ight  &  Power  Co. 

The  officers  of  the  Nashville  Ry.  are:  Frank  S.  Hambleton,  of 
H.iltimore.  president;  R.  C.  Lewis,  Nashville,  vice-president;  E.  G. 


DOUBLE  STATION  AT  THE  PLACE  DE  L'ETOILE. 


STATION  AT  THE  PLACE  DU  PALAIS-ROYAL. 


also  performs  another  important  service  after  the  masonry  has  been 
set  and  dried.  It  is  then  necessary  to  remove  the  earth  between  the 
two  passages  and  this  is  done  by  throwing  it  down  in  the  lower  pas- 
sage and  in  falling  the  whole  tunnel  is  cleared  from  side  to  side  be- 
tween the  abutment  piers.  The  later  are  built  of  concrete  2  meters 
thick  and  3  meters  long  with  a  column  of  earth  between  parts  under 
constructitm.  The  work  progresses  very  rapidly,  the  passages  ad- 
vancing about  4  meters  a  day;  although  it  should  be  added  that  the 
work  is  carried  on  for  22  out  of  24  hours  each  day. 

There  is  no  serious  difficulty  in  making  the  excavations  as  the 
sub-soil  of  Paris  is  composed  of  chalky  clays,  crystalizcd  carbon- 
ates and  loam.  Occasionally  a  wall  of  ancient  construction  is  en- 
countered and  there  is  also  considerable  filled  in  ground. 

The  Metropolitan  has  upset  the  system  of  sewerage  in  the  streets 
iu  which  it  runs,  notably  in  the  Rue  de  Rivoli  where  the  sewer  had 
to  be  dug  out  and  was  replaced  by  two  smaller  ones  situated  one  on 
each  side  of  the  tunnel. 

There  are  two  types  of  stations.  Where  they  are  sufficiently  be- 
neath the  surface  of  the  ground  they  have  been  built  of  masonry  as 
in  the  case  of  the  Place  de  la  Nation.  This  work  requires  great  pru- 
dence. In  some  cases  there  has  been  danger  of  meeting  with  bodies 
of  water  which  would  break  in  upon  the  station  yard.  It  has  then 
been  necessary  to  build  up  as  close  to  the  side  of  the  rail  as  possi- 
ble. In  this  case  the  stations  have  been  built  with  iron  beams 
which  sustain  the  embankments.  To  do  this  the  foundations  of  the 
embankment  are  first  constructed  in  underground  passages  opened 
for  this  purpose.  When  these  are  finished  the  soil  from  the  street  is 
removed  and  beams  are  put  in  place  14  meters  apart  which  rest  on 
the  stone  pillars.  The  embankment  is  at  once  built  up  and  the  in- 
terior soil  is  removed  by  means  of  the  vertical  pits. 


Connette,  general  manager;  N.  P.  Yeatman,  secretary  and  auditor; 
.•\.  H.  Robinson,  treasurer;  Richard  Emory,  superintendent  and 
engineer. 


A  NEW  CAR  HOUSE  FOR  MILWAUKEE. 


The  i^Iilwaukee  Electric  Railway  &  Light  Co.  is  negotiating  for 
the  purchase  of  the  St.  Gall's  church  property  which  comprises  a 
tract  of  land  320  ft.  by  200  ft.  in  the  heart  of  the  city.  Mr.  John  I. 
Beggs.  manager  of  the  company,  states  that  if  this  property  can  be 
secured  there  will  be  built  there  the  finest  street  car  station  in  the 
country,  at  a  cost  of  about  $500,000.  The  building  is  to  hold  100  or 
more  of  the  company's  cars.  The  building  will  be  four  or  five 
stories  high  and  will  contain  the  general  offices  of  the  company, 
an  assembly  room  for  employes  with  a  complete  gymnasium,  baths 
and  library,  and  an  elevator  for  lifting  cars  to  the  upper  floors, 
where  light  repairs  will  be  done. 

The  purchase  of  the  property  is  not  yet  concluded,  and  the  work 
on  the  building  will  not  commence  for  some  time. 


CAR  TRUST  AGAIN. 


While  it  is  impossible  to  get  anyone  to  actually  father  the  state- 
ment, there  is  a  lively  rumor  that  the  car  builders'  trust  is  once 
more  forming,  this  time  under  more  favorable  conditions.  Several 
of  the  larger  builders  have  again  expressed  willingness  to  go  into  a 
combination  if  the  Brill  Co.  is  placed  at  the  head  of  affairs.  The 
truck  builders  are  not  included  in  the  deal. 
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PERSONAL. 


MR.   M.\.\   BKRG,  of  the  Ohio  Brass  Co.,  has  been  spending 
a  two  weeks  vacation  with  friends  and  rchiiivcs  in  Chicago. 


MR.  MITCHELL  JEANNES  has  been  appointed  general  man- 
ager of  the  Fox  River  Electric  Ry.,  Green  Bay,  Wis. 


MR.  J.  L.  YOUNG,  JR.,  has  been  appointed  auditor  of  the 
Richmond  (Va.)  Traction  Co..  succeeding  Mr.  J.  A.  Cook,  who 
resigned  last  month. 


MR.  C.  C.  LEWIS,  formerly  with  the  Pennsylvania  Steel  Co., 
has  become  connected  with  the  International  Traction  Co.,  of 
Buffalo,  as  engineer  of  ways. 


JilR.  JOHN  R.  GRAHAM,  president  of  the  Quincy  &  Boston 
Street  Ry.,  will  be  manager  of  the  Quincy  division  of  the  lines  of 
the  Massachusetts  Electric  Cos. 


MR.  C.  W.  MOFFETT  has  taken  the  management  of  the  Bos- 
ton olTice  of  the  Heine  Safety  Boiler  Co.,  suceeding  Mr.  Russell 
Walker,   who  recently  resigned. 


MR.  THOM.\S  WILSON,  lately  engineer  in  charge  of  exten- 
sions recently  built  at  Harrisburg,  Pa.,  has  been  appointed  assistant 
engineer  for  the  Bufifnlo  Traction  Co. 


L.  B.  FRENCH,  of  Detroit,  Mich.,  advises  us  that  he  has  in 
course  of  construction  a  line  from  Toledo  to  .iXdrian,  a  distance  of 
30  miles,  and  is  in  the  market  for  material. 


.Ml-t.  W.  .\.  HELl.F.R,  who  recently  resigned  as  superintendent 
of  the  Lewiston  &  Youngstown  road,  has  been  appointed  superin- 
tendent of  the  Niagara  Gorge  Railroad  Co. 


MR.  J.  A.  .\1.\.\WELL  has  been  appointed  master  mechanic  of 
the  Troy  City  Railway  Co.;  he  recently  resigned  as  superintendent 
of  motive  power  of  the  Cortland  (N.  Y.)  &  Homer  Traction  Co. 


MR.  ELWIN  C.  FOSTER,  general  manager  of  the  Lynn  & 
Boston  Railroad  Co.,  will  be  in  charge  of  the  North  Shore  proper- 
ties (from  Boston  to  the  Merrimac  Valley)  of  the  Massachusetts 
Electric  Cos. 


MR.  S.  H.  BENNETT,  who  recently  resigned  as  secretary  and 
treasurer  of  the  Atlanta  (Ga.)  Railway  Co.  after  three  years  service, 
was  presented  with  a  diamond  ring  by  the  employes  of  the  company 
just   before   leaving. 


MR.  FRED  H.  FITCH,  general  manager  of  the  Sioux  City 
Traction  Co.,  was  on  June  17th  chosen  a  director  and  vice-presi- 
dent of  the  Electrical  Installation  Co.,  of  Chicago,  in  which  he  is 
financially  interested. 


MR.  F.  L.  HART,  of  Baltimore,  who  has  been  the  engineer  in 
charge  of  the  re-equipment  of  the  Anacostia  road  of  Washington 
has  been  appointed  general  superintendent  of  the  Washington  rail- 
ways recently  consolidated. 


MR.  J.  L.  WEEKS,  who  has  for  several  years  been  western  man- 
ager and  special  representative  of  the  American  Steam  Gauge  Co. 
has  been  chosen  treasurer  and  general  manager  of  the  company  to 
succeed  Mr.  R.  G.  Harmon,  resigned. 


MR.  O.  T.  CROSBY,  who  was  one  of  the  leading  factors  in 
effecting  the  Washington  consolidation,  has  temporarily  severed 
official  connection  with  these  properties  and  is  now  in  Europe  with 
his  family  seeking  a  much  needed  rest. 


HON.  ALEXANDER  B.  BRUCE,  of  Lawrence,  Mass.,  has 
been  elected  president  of  the  Lowell,  Lawrence  &  Haverhill  .Street 
Railway  Co.,  to  succeed  Col.  G.  H.  Campbell,  who  has  held  the  po- 
sition for  several  years,  but  has  been  forced  to  retire  on  account 
of  ill  health. 


^H■;.  CHARLES  F.  THOMPSON,  secretary,  treasurer  and  di- 
rector of  the  Lane  &  Bodley  Co.,  of  Cincinnati,  on  July  ist  resigned 
these  positions,  thus  severing  connections  with  the  company  with 
which  he  has  been  identified  for  35  years. 


MR.  F.  G.  LOTT  succeeds  Mr.  W.  A.  Heller  as  superintcmlont 
of  the  Lewiston  &  Youngstown  l-'rontier  Railroad  Co.,  Lewiston, 
N.  Y.  Mr.  Lott  was  formerly  with  the  BufTalo  &  Niagara  Falls 
Electric  Light  &  Power  Co.  in  a  similar  capacity. 


MR.  S.-\MUEL  G.  BOYLE  has  been  elected  secretary  and  treas- 
urer of  the  Louisville  Railway  Co.  to  succeed  Mr.  James  Pettus, 
will  I  retires  on  account  of  ill  health.  Mr.  Boyle  is  a  stockholder 
and  is  thoroughly  versed  in  the  affairs  of  the  coinpany. 


MR.  A.  F.  EDWARDS,  formerly  general  superintendent  of  the 
Yonkers  Railroad  Co.,  has  been  chosen  general  manager  of  the 
Virginia  Traction  Co.,  and  also  of  the  lighting  company,  of  Peters- 
burg, Va. ;  these  two  properties  will  soon  be  consolidated. 


MR.  HENRY  C.  MOORE,  president  of  the  Trenton  Street  Rail- 
way Co.,  has  been  elected  vice-president  of  the  United  Power  & 
Transportation  Co.  controlling  about  15  street  railways  in  Phila- 
delphia and  near-by  territory;  he  will  continue  as  president  of  the 
Trenton  company. 


SUPT.  H.  E.  REED,  of  the  Gloucester  (Mass.)  Street  Ry.,  has 
resigned  as  such  to  accept  a  position  in  western  Pennsylvania,  and 
has  been  succeeded  by  Mr.  H.  C.  Pedric,  who  has  been  for  several 
weeks  assisting  the  superintendent  in  order  to  familiarize  himself 
with  his  new  duties. 


MR.  H.  S.  COOPER  has  resigned  as  superintendent  of  the 
Schenectady  (N.  Y.)  Railway  Co.  For  the  last  15  years  Mr.  Coop- 
er has  been  engaged  in  electric  railway  and  lighting  work,  and  since 
1893  has  been  with  the  Schenectady  road  which  he  brought  from  a 
receivership  to  a  good  paying  basis. 


MR.  AMOS  F.  BREED,  president  of  the  Massachusetts  Electric 
Cos.,  was  accidentally  wounded  by  a  stray  bullet  on  July  4th,  and 
quite  seriously  injured.  He  is  doing  as  well  as  could  be  expected 
and  will  recover  if  no  unexpected  complications  occur.  His  friends 
while  deeply  regretting  the  accident,  are  thankful  tluit  it  was  no 
worse. 


PRESIDENT  ROSSITER  of  the  Brooklyn  Heights  Railroad 
Co.  announced  under  date  of  June  17th  that  the  railroad  and  prop- 
erty of  the  Prospect  Park  &  Coney  Island  Railroad  Co.  had  been 
leased,  possession  being  given  at  midnight  of  the  17th.  Mr.  Ira  A. 
McCormack  was  appointed  general  superintendent  in  charge  of 
operation  and  Mr.  J.  C.  Brackenridge  chief  engineer  in  charge  of 
maintenance  of  way,  buildings  and  construction. 


MR.  GEO.  H.  SCRANTON,  superintendent  of  transportation  of 
the  Columbus  (O.)  Street  Railway  Co.,  tendered  his  resignation  as 
such  last  month,  and  Mr.  George  Wishner,  foreman  of  the  Oak  St. 
line,  has  been  appointed  to  fill  the  place  temporarily.  Mr.  Scranton 
will  leave  on  September  20th  for  Havana,  where  he  will  superintend 
the  construction  of  an  extensive  street  railway  system  in  that  city 
which  is  to  be  built  by  a  company  of  Eastern  capitalists. 


MR.  S.  F.  PEARSON,  chief  engineer  of  the  Metropolitan  Street 
Ry.,  of  New  York,  is  now  in  Sas  Paulo,  Brazil,  in  which  city  he  and 
associates  have  franchises  for  street  railways  and  lighting  systems. 
Mr.  Pearson  expects  to  return  next  month.  Mr.  R.  C.  Brown  ac- 
companies Mr.  Pearson  and  will  have  charge  of  the  construction 
of  the  lines;  Mr.  Brown  is  well  known  in  this  country  from  his  con- 
nection with  the  Widener-Elkins-Whitney  syndicate  as  engineer. 


MR.  JOHN  T.  BRAMHALL,  of  the  passenger  department  of 
the  Monon,  recently  published  an  interesting  article  in  the  Western 
Electrician  in  which  he  reviews  the  power  generating  plants  of 
previous  international  expositions  in  relation  to  that  of  the  Paris 
exposition  of  1900.  Nearly  three  years  ago  Mr.  Bramhall  made  the 
suggestion  to  the  directors  oi  the  Paris  exposition  to  establish  a 
central   power   plant  at  the   coal   mines   of   DuNord   and   Pas-de- 
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Calais,  which  arc  wilhin  laj  miles  ot  Paris,  and  by  establishing  a 
long  distance  electrical  transmission  plant  for  the  power  require- 
ments of  the  exposition,  not  only  to  effect  considerable  economy 
and  saving  of  space  for  exhibitors,  but  to  keep  pace  with  the  ad- 
vance in  engineering  which  has  marked  every  successive  interna- 
tional exposition.  The  Corliss  engine  of  the  Centennial  exhibition 
in  Philadelphia,  1876,  was  in  reality  the  first  world's  fair  power 
plant;  the  electrical  power  plant  of  the  Chicago  exposition  in  189.3 
marked  another  groat  advance  in  the  engineering  art,  and  it  remains 
to  be  seen  what  progress  in  engineering  skill  shall  mark  the  Paris 
exposition  of  1900.  We  understand  that  Mr.  Hramliall  proposes 
to  follow  up  his  suggestion  by  making  the  proposed  plant  applica- 
ble to  the  street  railway  system  of  Paris. 
<  »  » 

OBITUARY. 


John  .S.  WarrI,  J.  A.  II.  Walson,  C.  R.  Johnson,  jr.,  and  Benjamin 

I'.   Wells. 


MR.  CHARLES  B.  THURSTON,  of  Jersey  City,  N.  J.,  died  at 
his  home  in  that  city  June  14th.  Mr.  Thurston  was  born  in  New 
York,  April  2,  1832,  and  all  his  life  has  been  identified  with  trans- 
portation interests.  The  Jersey  City  &  Bergen  Railroad  Co.,  of 
which  Mr.  Thurston  was  president,  joined  the  American  Street 
Railway  .\ssocialion  in  1882  at  its  third  meeting  and  the  following 
year  Mr.  Thurston  was  chairman  of  a  conimittee  that  reported  upon 
the  diseases  of  car  horses,  then  a  vital  question  with  street  railway 
men.  Mr.  Thurston  continued  as  president  of  the  Jersey  City  & 
Bergen  until  it  merged  in  the  Consolidated  Traction  Co.  in  1893. 
He  was  also  a  special  agent  of  the  Pennsylvania  R.R.,  president 
of  the  Port  Richmond  &  Bergen  Point  Ferry  Co.,  the  Millstone  & 
New  Brunswick  Railroad  Co.,  the  Fayetteville  Water,  Light  & 
Power  Co.,  of  North  Carolina,  and  was  a  director  in  a  number  of 
other  corporations. 


MR.  W.  J.  BURNS,  treasurer  and  general  manager  of  the  West 
End  Traction  Co.,  of  Pittsburg,  died  in  Paris  while  on  a  pleasure 
trip.  Mr.  Burns  was  most  highly  esteemed  by  all  the  employes  of 
his  company  and  they  arc  preparing  to  send  an  appropriate  floral 
tribute  when  the  remains  arrive  in  this  country.  Mr.  Burns  was 
born  in  Allegheny  about  60  years  ago,  and  has  been  active  in  bus- 
iness since  a  young  man.  Twenty-five  years  ago  he  entered  the 
transportation  field  becoming  interested  in  omnibus  lines,  then 
horse  cars  and  later  electric  railways. 


MR.  EDWIN  JACOBY,  president  and  treasurer  of  the  Toledo, 
Bowling  Green  &  Fremont  Electric  Railway  Co.,  Toledo,  O.,  died 
at  his  home  in  that  city  on  July  5th  after  an  illness  of  two  weeks. 
Mr.  Jacoby  was  65  years  of  age,  and  was  born  in  Monroe  county, 
Pennsylvania.  He  came  to  Toledo  during  the  troubled  years  of 
the  war,  and  immediately  enlisted  and  went  to  the  front.  After  the 
war,  he  located  in  Cleveland  with  the  Fairchilds  Scale  Co.,  and  there 
he  was  married  to  Miss  Isabella  Ames,  of  that  city.  He  returned 
to  Toledo  in  1869,  and  entered  the  lumber  business  in  the  firm  of 
A.  Andrews  &  Co.,  of  which  he  was  the  company.  In  1871  he  estab- 
lished a  lumber  business  for  himself  and  under  his  own  name,  and 
this  he  maintained  up  to  the  time  of  his  death.  He  was  also  one  of 
the  incorporators  of  the  Holcomb  National  Bank,  and  was  its  vice- 
president.  He  belonged  to  no  societies,  but  counted  all  who  knew 
him  as  brothers  and  friends.  He  leaves  to  mourn  him  his  loving 
wife  and  two  sons,  Walter  E.  and  Harvey  F. 

Shortly  before  Mr.  Jacoby's  death,  Mr.  W.  B.  Brockway  had  been 
placed  in  temporary  charge  of  the  road  pending  President  Jacoby's 
illness. 

♦  •  » — — 

ELECTIONS. 


THE  NORTHERN  OHIO  TRACTION  CO., which  is  a  consol- 
idation of  the  Akron  Traction  &  Illuminating  Co.  and  the  Akron, 
Bedford  &  Cleveland  Railroad  Co.,  has  chosen  officers  as  follows: 
President,  H.  A.  Everett;  vice-president.  Will  Christy;  treasurer, 
J.  R.  Nutt;  secretary,  C.  S.  Moore;  general  manager,  L.  S.  Beil- 
stein. 


THE  MADISON  (WIS.)  LIGHT  &  RAILWAY  CO.,  which 
recently  succeeded  to  the  Madison  Street  Railway  Co.,  last  month 
elected  officers  as  follows:  President.  John  S.  Ward,  of  Chicago; 
secretary,  treasurer  and  general  manager,  Charles  R.  Johnson,  jr., 
of  Madison;  vice-president,  J.  A.  H.  Watson,  of  Chicago;  directors. 


THE  METROPOLITAN  STREET  RAILWAY  CO.,  of  Kan- 
sas City,  Mo.,  chose  directors  on  June  isth,  re-electing  all  of  the 
surviving  members  ot  the  old  board  and  C.  W.  Armour,  of  Chicago, 
to  succeed  the  late  S.  U.  Armour.  The  director  chose  officers  as 
follows:  President,  Waller  H.  Holmes;  vice-president,  L.  E. 
James;  general  manager,  Conway  F.  Holmes;  treasurer,  W.  E. 
Kirkpatrick,  of  Chicago.  It  is  announced  that  W.  A.  Satterlee  will 
probably  be  appointed  assistant  general  manager. 


THE  WASHINGTON  (D.  C.)  TRACTION  &  ELECTRIC 
CO.  has  now  completed  the  purchase  of  the  Metropolitan  Railroad 
Co.  of  that  city  and  the  stock  of  the  old  company,  amounting  to 
18,000  shares,  has  been  placed  in  the  name  of  the  new  holding  com- 
pany with  the  exception  of  six  shares,  one  each  of  which  is  made 
out  to  the  gentlemen  forming  the  board  of  directors.  These  arc 
Mr.  Kountze,  the  New  York  banker,  C.  A.  Lieb,  O.  T.  Crosby, 
F.  C.  Stevens,  Nathaniel  Wilson  and  Arthur  P.  Gorman.  These 
men  will  probably  also  be  chosen  directors  of  all  the  other  com- 
panies in  the  consolidation  as  well  as  of  the  holding  company. 


UNION  TRACTION  CO.  OF  INDIANA. 


We  are  indebted  to  Mr.  Charles  L.  Henry,  of  Anderson,  Ind.,  for 
the  details  of  a  recent  consolidation  of  electric  railways  in  the  gas 
belt  of  Indiana. 

The  Union  Traction  Co.,  of  Anderson,  first  bought  all  the  prop- 
erty of  the  Marion  City  Railway  Co.  The  Muncie,  Anderson  & 
Indianapolis  Street  Railroad  Co.  was  organized  and  bought  all  the 
property  of  the  Citizens'  Street  Railway  Co.,  of  Muncie.  Next  the 
Union  Traction  and  the  M.,  A.  &  I.  were  consolidated  under  the 
name  of  the  Union  Traction  Co.,  of  Indiana. 

This  company  now  owns  the  Anderson  property,  the  Marion 
property,  the  Gas  City  property,  the  Muncie  property,  the  Elwood 
property  and  the  intervening  intcrurban  lines  from  Anderson  to 
Marion  and  the  line  from  Alexandria  to  Elwood  now  in  operation. 
It  is  also  ready  to  commence  the  construction  of  a  line  from  An- 
derson to  Muncie  and  one  from  .Vnderson  to  Indianapolis,  for  both 
of  which  it  now  has  complete  rights  of  way.  This  will  constitute 
the  property  of  the  company  when  completed,  with  the  probable 
addition  of  five  miles  of  railway  from  Daleville  (midway  between 
Anderson  and  Muncie)  south  to  Middletown,  and  another  five- 
mile  addition  running  east  from  Frankton  to  and  intersecting  with 
our  present  line  from  Anderson  to  Alexandria.  This  will  give  a 
total  of  160  miles  of  road  which  will  all  be  operated  from  one  cen- 
tral station  to  be  erected  in  Anderson.  The  three-phase  system 
will  be  used  with  rotary  transformers  at  Muncie.  Daleville,  Marion, 
Alexandria,  Elwood  and  Oaklandon,  the  latter  place  being  a  small 
village  about  12  miles  out  from  Indianapolis.  The  system  will  con- 
nect with  the  Indianapolis  Street  Ry.  lines  at  the  State  Fair 
Grounds  north  of  Indianapolis  and  cars  will  run  into  the  city  over 
the  lines  of  that  company. 

The  central  offices  of  the  company  will  be  at  Anderson.  The 
capital  stock  of  the  company  is  $4,000,000. 

The  directors  are  Philip  Matter,  of  Marion,  president;  Charles 
L.  Henry,  of  .Xnderson,  secretary  and  general  manager;  George 
F.  McCulloch,  of  Muncie,  treasurer;  William  C.  Sampson,  of  Mun- 
cie; James  A.  Van  Osdol.  of  Anderson;  Randal  Morgan,  of  Phil- 
adelphia, and  Frederick  Strauss,  of  New  York. 

The  company  has  issued  $5,000,000  of  5  per  cent  bonds  dated 
July  I.  1899,  due  in  20  years. 


RIGHT  OF  WAY  OF  MILL  CREEK  VALLEY 
ROAD. 


The  Mill  Creek  Street  Railway  Co..  of  Cincinnati,  has  recently 
been  engaged  in  litigation  with  the  village  of  Carthage  concerning 
its  right  of  way.  The  Court  of  Common  Pleas  some  time  since 
held  that  the  .street  railway  company  had  no  rights  in  the  village 
streets,  the  Circuit  Court  on  July  ist  reversed  this  decision  and  en- 
joir.ed  the  residents  in  Mill  Creek  Valley  from  removing  the  tracks. 
The  company  began  operating  cars  at  midnight,  July  ist.  and  will 
rebuild  the  tracks  which  had  been  torn  up,  and  extend  to  Glendale. 
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HALF  FARES. 


The  City  &  Suburban  Ry.,  Washington,  D.  C,  has  voluntarily 
increased  the  wages  of  its  conductors  and  motormen  from  $1.60  to 
$2  per  day. 


The  first  electric  car  to  be  run  in  Portsmouth.  N.  H.,  made  its 
trial  trip  on  June  26th.  The  new  road  is  about  ready  to  be  opened  to 
the  public. 


Lightning  struck  an  electric  car  on  the  East  Avomic  line  in  Kala- 
mazoo. Mich.,  May  31st.  Ten  passengers  were  badly  shockrd  but 
none  were  injured  seriously. 


Memorial  Day  tested  to  the  utmost  the  capacity  of  the  Syracuse 
(N.  Y.)  street  car  companies.  It  is  estimated  that  between  60,000 
and  80,000  people  were  carried. 


The  Oakland  (Cal.)  Transit  Co.  has  gone  back  to  the  system  of 
giving  transfers  for  any  day  and  all  day,  so  that  passengers  can 
ride  all  over  town  for  one  fare. 


The  motorman  of  a  car  which  unfortunately  killed  a  man  at  Win- 
field.  L.  I.,  was  arrested  by  the  local  police  and  locked  up  all  night 
in  the  same  cell  with  the  remains  of  deceased. 


The  Musicians'  Protective  Association  of  Denver,  is  protesting 
wildly  against  the  proposal  of  the  Denver  City  Tramway  Co.  to  hire 
a  Chicago  band  to  furnish  music  in  the  parks. 


A  Chicago  justice  decided  in  favor  of  the  plaintiflf  a  suit  for  5 
cents  damages  for  breach  of  contract,  brought  against  the  Lake 
Street  Elevated  because  a  seat  was  not  provided. 


An  annual  picnic  was  held  on  June  30th  by  the  street  railway  em- 
ployees of  Pittsburg,  Pa,,  at  Kennywood  Park,  A  program  was 
given  which  included  all  kind  of  sports  and  amusements. 


July  1st  the  wages  of  the  employes  of  the  Rochester  (N.  Y.) 
Railway  Co.  were  restored  to  the  scale  in  vogue  prior  to  March, 
1896,  when  the  hard  times  made  a  cut  of  10  per  cent  necessary. 


June  14th  the  Eighth  street  line  of  the  Cincinnati  Street  Railway 
Co.,  was  blocked  for  some  hours  by  the  falling  of  overhead  wires; 
considerable  damage  was  done  to  poles,  light  wires,  lamps,  etc. 


The  Collins  Park  &  Belt  Railroad  Co.,  .\tlanta,  Ga,,  has  asked 
for  franchises  for  extensions  which  Pres,  J.  C,  Simmons  states 
will  involve  the  outlay  of  $2,000,000,  all  of  which  has  been  secured. 


The  employes  of  the  Ghillicothe  (O.)  Electric  Co.,  are  to  be  re- 
galed with  free  soda  water  during  the  hot  weather.  The  com- 
pany is  having  a  fountain  erected  expressly  for  the  use  of  the  hot 
and  dusty  employes. 


The  rumor  of  a  consolidation  of  the  Metropolitan,  the  Third 
Avenue  and  the  Manhattan  Elevated  roads  of  New  York  and  the 
Brooklyn  Rapid  Transit  is  discredited  in  New  York  because  there 
has  been  no  reflection  of  any  such  deal  in  the  stock  market. 


On  Sunday,  June  4th,  the  Knoxville  (Tenn.)  Traction  Co.  car- 
ried 24.600  passengers.  This  is  the  biggest  day  any  street  railway 
company  in  Knoxville  has  ever  had  and  the  public  is  giving  Gen. 
Mgr.  C.  C.  Howell  credit  for  the  great  popularity  of  the  system. 


The  breaking  of  an  overhead  trolley  wire  on  the  Jamaica  Ave. 
line  of  the  Brooklyn  City  Railway  Co.  caused  a  panic  among  the 
passengers,  who  commenced  jumping  from  the  car.  In  the  rush  to 
escape  from  the  car  five  passengers  were  hurt  by  falling  from  the 
steps. 


In  return  for  furnishing  it  with  free  current  for  charging  the  ac- 
cumulators for  its  police  and  fire  departments,  the  city  of  Oshkosh 
has  granted  a  franchise  to  the  Citizens'  Traction  Co.,  of  that  place, 
to  supply  patrons  with  light,  heat  and  power  for  a  perio<!  of  35 
years. 


The  Supreme  Court  of  Ohio  has  affirmed  a  verdict  rendered  in 
favor  of  Lida  M.  Hunter  against  the  Cleveland  &  Elyria  I'iailroad 
Co.  for  $10,000  damages  for  the  permanent  injury  of  one  leg,  suf- 
fered in  a  collision  of  one  of  that  company's  electric  cars  with  the 
plaintiff's  buggy. 


The  (luartcrly  report  of  the  Brooklyn  Union  I'Uevated  K^iilrcjad 
Co.  [or  the  three  months  ending  Mar.  31,  1899,  shows:  Gross  earn- 
ings, $511,764;  operating  expenses.  $299,571;  net  earnings,  212,192; 
other  income,  $21,485;  fixed  charges,  104.912;  net  income,  $107,495; 
corresponding  quarter  last  year,  $61,305, 


The  street  railway  lines  of  the  Milwaukee  Electric  Railway  & 
Light  Co,  have  opened  up  a  large  territory  for  trolley  excursions 
of  which  Milwaukee  i?  the  center.  A  universal  system  of  transfers 
is  in  vogue  within  the  city  limits  and  the  lines  have  been  lately 
spread  out  to  the  siirromiding  suburbs  north,  south  and  west  of  the 
city. 


The  Washington  (Ind.)  Street  Railway  Co.  opened  its  new  park 
last  month  and  a  tree  entertainment  was  given  by  the  Lyons  Com- 
edy Co.  which  attracted  large  crowds.  A  theater  has  been  erected 
in  the  park  with  a  large  seating  capacity,  and  free  entertainments 
will  be  given  during  the  summer  on  Tuesday,  Thursday  and  Sat- 
urday evenings. 


Three  electric  railway  power  plants  are  now  in  course  of  con- 
struction in  New  York  City  whose  aggregate  capacity  will  reach  the 
enormous  total  of  200,000  h.  p.  The  Metropolitan  plant  will  have  a 
capacity  of  70,000  h.  p.,  the  Third  Avenue  will  have  66,000  h.  p.  and 
that  of  the  Manhattan  Elevated,  though  not  yet  announced,  will 
bring  the  figures  up  to  about  the  total  mentioned. 


The  city  of  Los  .\ngeles,  Cal.,  has  less  than  100  policemen  and 
the  Los  Angeles  Railway  Co.  has  accordingly  issued  instructions  to 
carry  free  only  policemen  who  have  badges  with  a  number  less 
than  100  and  collect  full  fare  from  those  having  badges  with  a 
higher  number.  There  are  a  number  of  persons  wearing  police 
badges  who  are  not  connected  with  that  department. 


It  has  been  officially  announced  by  Mr.  George  Gould,  president 
oi  the  Manhattan  Elevated  of  New  York  City,  that  the  corporation 
is  well  advanced  in  its  plans  for  changing  its  motive  power  from 
steam  to  electricity.  The  system  to  be  employed  has  not  been  de- 
cided upon  further  than  the  fact  that  it  is  to  be  a  third  rail  system, 
A  contract  for  9,000  tons  of  rails  for  this  purpose  has  already  been 
closed. 


The  State  Excise  Board  of  Ohio,  consisting  of  the  attorney  gen- 
eral, the  state  auditor  and  the  state  treasurer,  have  received  returns 
from  some  of  the  street  railways  of  the  state,  which  show  a  large  in- 
crease in  receipts  over  the  previous  year.  The  Columbus  Street 
Railway  Co,  showed  gross  earnings  amounting  to  $706,000,  an  in- 
crease of  $70,000  over  the  previous  year,  and  the  Cincinnati  Street 
Ry.  gross  receipts  of  $2,300,000,  nearly  $300,000  more  than  last  year. 


A  war  is  being  waged  in  Camden,  N.  J.,  between  the  city  coun- 
cil and  the  Camden  &  Suburban  Ry.  The  trouble  arose  out  of  the 
company's  attempt  to  lay  a  double  track  on  Haddon  Ave.  in  spite 
of  the  council's  prohibition  to  do  so  unless  the  company  paved 
Haddon  Ave.  from  curb  to  curb.  President  Scull,  of  the  railway 
company,  contends  that  the  company  has  the  right  to  lay  the  tracks 
as  the  privilege  was  given  three  years  ago  to  the  West  Jersey  Trac- 
tion Co.,  which  has  since  consolidated  with  the  present  company. 
General  Manager  Harrington  was  arrested  with  a  number  of  labor- 
ers on  the  work,  and  the  question  will  be  settled  in  the  courts. 


July  15,  1899.] 
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LATEST  FROM   DETROIT. 


MISSOURI  STREET   RAILWAY   LAW. 


The  street  railways  of  Uetrcjit  issued  orders  to  trainmen,  July 
i^tli,  that  on  and  after  6  a.  m.,  July  14th,  3-ccnt  fares  were  to  be 
accepted. 

Governor  I'ingree  nu  July  i.^lli  issued  the  following  proclamation: 

"To  the  People  of  the  City  of  Detroit:  The  fiKlit  for  3-cent  fares 
which  has  been  Koing  on  for  ten  years  is  substantially  won.  If  the 
pl.iiis  inopi.snl  by  the  Municipal  railway  arc  agreed  to  by  the 
CI  million  coiiiicil  of  this  city,  within  ten  days  every  citizen  of  De- 
Iriiil  c:in  ride  upon  any  street-car  line  by  the  payment  of  3  cents, 
and  at  the  same  time  receive  a  transfer  good  upon  any  other  line. 
A  person  paying  3  cents  upon  a  car  of  the  Detroit  railway  can  re- 
ceive a  transfer  lor  any  line  of  the  Citizens'  company  or  the  Fort 
Wayne  &  Belle  Isle  railway,  and  the  same  will  be  true  of  any  one 
purchasing  a  ticlvct  upon  any  car  of  the  Citizens'  railway  or  of  the 
Fort  Wayne  iS;  Belle  Isle  railway. 

"Unless  the  plan  iiroposcd  in  the  working  ordinance  of  the  Mu- 
nicipal railway,  which  provides  for  a  straight  .vcent  fare,  is  carried 
out,  there  wilh  be  no  hope  for  the  people  of  Detroit  to  secure  the 
3-cent  rate  at  any  time  within  the  next  ten  or  fifteen  years,  and 
perhaps  at  no  time  in  the  future.  The  opposition  to  this  plan  does 
not  come  from  the  tens  of  thousands  of  workingmen  and  working- 
women,  who  cannot  afford  to  ride  in  carriages,  and  inany  of  them 
who  cannot  afTord  to  purchase  bicycles,  but  it  comes  from  those 
who  are  well  able  to  pay  any  price  that  inay  be  demanded  by  the 
street-railway  trust  of  the  United  States,  which  is  closing  its  grasp 
upon  all  of  the  large  cities  of  the  country  and  hopes  to  secure  De- 
troit as  one  of  its  milking  grounds. 

"The  opposition  further  comes  from  a  so-called  committee  of 
citizens  who  have  raised  a  large  sum  of  money  to  retain  lawyers  to 
rummage  through  musty  records  and  ancient  charters  to  see  if 
some  excuse  can  be  given  for  preventing  the  people  from  having 
that  which  by  right  and  honesty  and  good  government  they  are  en- 
titled to. 

"The  opposition  further  comes  from  scheming  and  selfish  politi- 
cians, who  hope  by  delay  and  childish  excuses  to  deceive  the  people 
and  postpone  the  payment  of  3-cent  fares  until  a  few  more  elections, 
to  the  end  that  the  issue  may  be  kept  alive  and  they  may  fatten 
apon  it,  instead  of  having  it  settled  and  buried,  in  order  that  new 
issues  and  new  plans  for  the  advancement  and  progress  of  the  city 
may  be  undertaken. 

"You  have  stood  with  me  in  all  these  fights,  and  if  you  continue 
to  stand  with  me,  and  not  be  deceived  by  the  tongue  of  slander 
and  the  hypocritical  claims  of  pretended  reformers,  who  have  slept 
while  you  have  been  fighting,  and  who  expect  to  fight  while  you 
are  sleeping,  we  will  win  a  victory  that  will  make  our  beloved  city 
famous  throughout  the  world. 

"My  object  in  issuing  this  circular  is  to  call  your  attention  to  the 
conspiracy  which  has  been  formed  against  you  and  to  warn  you  that 
the  ancient  enemy  that  has  followed  your  tracks  and  mine  in  years 
past  has  received  new  life  and  new  blood,  has  purchased  new  dag- 
gers and  armed  itself  with  new  bludgeons,  in  order  that  the  act 
of  assassination  may  be  performed  with  keener  thrust  and  with 
stronger  blow. 

"HAZEN  S.  PINGREE." 

Those  who  enjoy  remarking  coincidences  in  dates  will  not  fail 
to  observe  that  the  Bastille  fell  on  July  14th. 
»  •  > 

The  New  Haven  Car  Register  Co.  has  just  closed  a  contract  with 
the  Third  Avenue  road,  of  New  York,  for  several  hundred  registers; 
it  also  recently  equipped  the  St.  Joseph,  Mo.,  road  with  registers. 


The  Simonds  Manufacturing  Co.,  Pittsburg,  has  patented  and  built 
a  new  device  for  making  wire  fence.  Several  of  these  machines  are 
now  in  operation  in  connection  with  the  regular  business,  turning 
out  three-quarters  of  a  mile  of  wire  fence  per  day.  This  fence  is 
especially  adapted  for  the  use  of  street  railway  companies  for  fencing 
right-of-ways  and  suburban  roads.  This  company  is  the  well-known 
gear  and  pinion  maker  of  Pittsburg  and  has  made  extended  im- 
provements the  past  year.  It  has  added  a  new  patent  department 
and  increased  the  capacity  one-third.  It  is  now  building  a  Bryan 
car  dismounting  machine  which  will  take  cars  from  the  trucks  and 
replace  the  motor  in  22  minutes.  A  new  gear  cutting  machine  and 
a  wheel  truing  machine  have  also  been  added.  The  company  reports 
a  shop  full  of  orders. 


A  revision  of  the  street  railway  laws  of  Missouri  was  passed  by 
the  legislature  recently  adjourned,  the  act  being  approved  by  the 
governor  on  June  19,  1899,  This  law,  which  takes  elTecl  at  once 
may  be  briefly  summarized  as  follows:  Sec.  I  permits  existing  rail- 
roads which  have  acquired  routes  to  lay  their  track  nolwithstandir.g 
the  line  may  be  within  three  streets  of  an  existing  road  and  Sec.  2 
repeals  the  St.  Louis  street  railroad  act  of  i860  in  so  far  as  it  is  in- 
consistent with  this.  Sec.  3  is  the  same  as  Sec.  I  but  applies  to 
cable  roads.    Sec.  4  is  similar  to  Sec.  2. 

Sec.  s  authorizes  the  carrying  of  mails  but  not  so  as  to  impede  or 
delay  passengers  and  Sec.  6  requires  trolley  wires  to  be  22  ft.  high 
and  to  be  protected  with  guard  wires.  Sec.  7  requires  a  full  stop  of 
cars  20  ft.  from  a  railroad  crossing.  Sec.  8  refers  to  bridges  con- 
necting Missouri  with  another  state  and  Sec.  9  provides  for  the 
conditional  sale  of  railroad  property  and  retention  of  a  lien  by  the 
seller  until  payment  is  complete.  Sec.  10  requires  such  sales,  etc., 
to  be  recorded  by  the  Secretary  of  State,  and  Sec.  11  provides  such 
contracts  already  existing  may  be  recorded.  Sec.  12  repeals  previ- 
ous laws  as  applying  to  these  contracts. 

Sec.  13  provides  that  five  or  more  persons  may  form  a  street  rail- 
way company,  and  Sec.  14  relates  to  the  manner  of  securing  right 
of  way,  the  rates  of  fare,  and  acquiring  or  disposing  of  railway  prop- 
erty. Sec.  IS  makes  Sec.  14  applicable  to  existing  companies.  Sec. 
16  allows  increase  of  capital  stock  or  bonds  by  majority  vote  of 
stockholders  and  Sec.  17  allows  issue  of  preferred  stock  by  majority 
vote  of  stockholders. 

In  accordance  with  this  law  five  street  railways  controlled  by  the 
Brown  Bros,  syndicate  of  New  York  have  filed  notices  of  increase  of 
capital  stock  preparatory  to  their  consolidation.  These  roads  arc 
the  Lindell,  the  Union  Depot,  the  Grand  Avenue,  the  Central  Trac- 
tion and  the  St.  I.ouis  Traction. 

The  Lindell's  capitalization  is  to  be  increased  from  $2,400,000  in 
stocks  and  $3,000,000  in  bonds  to  $10,000,000  in  stocks  and  $10,000,- 
000  in  bonds.    This  includes  the  Missouri  system. 

The  Union  Depot  capitalization  is  now  $4,000,000  in  stock  and 
$3,627,000  in  bonds.  It  is  to  be  increased  to  $10,000,000  in  stock 
and  $10,000,000  in  bonds. 

The  capitalization  of  the  Grand  .Avenue  Railway  Co.  is  now  $500,- 
000.  It  is  to  be  increased  to  $10,000,000  in  stock  and  $10,000,000  in 
bonds. 

The  capitalization  of  the  Central  Traction  Co.  is  now  $3,000,000. 
It  is  to  be  increased  to  $10,000,000  in  stocks  and  $10,000,000  in  bonds. 

The  capitalization  of  the  St.  Louis  Traction  Co.  operating  the 
Fourth  St.  cable  line  is  $2,000.  It  is  to  be  increased  to  $2,000,000  in 
stock  and  $2,000,000  in  bonds. 


STRIKE  RIOTS  IN   LONDON.   ONT. 


The  strike  of  the  street  railway  employes  in  London,  Ont.,  cul- 
minated in  rioting  on  July  8th.  The  men  having  charge  of  the  cars 
were  stoned  and  forced  to  take  their  cars  to  the  barn  or  abandon 
them.  Several  cars  were  derailed  and  almost  completely  wrecked. 
Finally  the  mayor  read  the  riot  act  and  called  on  the  regular  troops 
to  disperse  the  mobs. 

The  company  has  long  been  anxious  to  come  to  a  settlement  with 
its  former  employes,  but  the  men  refuse  to  make  public  their 
grievances. 


Hayes  &  Arthur,  street  railway  supply  agents  of  Cleveland.  C. 
have  moved  to  larger  quarters  in  the  Cuyahoga  Building:  they  are 
extending  their  field,  and  are  now  carrying  one  of  the  most  com- 
plete line  of  street  railway  supplies  in  the  country.  They  report  a 
very  prosperous  season. 


The  horse  cars  on  the  28th  and  29th  St.  crosstown  line  of  the  Met- 
ropolitan Street  Railway  Co.,  of  New  York,  have  been  permanently 
retired  and  the  compressed  air  cars  which  have  been  in  experimental 
service  for  some  time  will  be  regularly  introduced.  These  cars  have 
been  awaitit-g  the  completion  of  the  compressed  air  plant  at  the 
West  23d  St.  car  barn,  which  is  said  to  be  the  largest  in  the  coun- 
try and  which  has  been  built  at  a  cost  of  $500,000.  Fourteen  of 
these  cars  will  be  in  regular  serxnce  and  six  will  be  held  in  resers-e 
for  occasional  trips  over  connecting  routes. 
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HARVEY  CHARGING  STATION   OF  CHICAGO 
ELECTRIC  TRACTION  CO. 


In  the  "Review"  for  May,  page  333,  was  a  brief  description  of  the 
improvements  the  Chicago  Traction  Co.  was  then  making.  It  was 
expected  that  the  charging  station  at  Harvey  (158th  St.)  would  be 
in  operation  by  June  1st,  but  because  of  delays  from  various  causes 
it  was  not  completed  until  later  and  has  been  in  regular  operation 
since  July  sth. 

The  accompanying  illustrations  show  the  exterior  of  the  building, 


EXTERIOKcdl"  STATION. 

the  engine,  and  the  basement  witli  its  elevator  and  trucks.  Tlie 
building  is  of  brick,  26  x  70  ft.,  and  divided  longitudinally  by  a 
board  partition  having  a  space  10  ft.  6  in.  wide  for  the  car  track. 
The  other  portion  of  the  building  is  divided  by  a  cross  partition,  one 
room  containing  the  engine  and  generator,  and  the  other  the  sta- 
tion battery.  The  engine  is  a  50-h.  p.  Nash  gas  engine  and  is  belted 
to  a  40-kw.  Eddy  generator.  The  generator,  the  station  battery, 
the  charging  mains,  and  the  electric  elevator  for  shifting  the  car 
batteries  are  all  connected  in  nuiUiple  and  thrown  in  and  out  ac- 


VIEW  IN  HASEMENT. 

cording  to  the  state  of  the  several  batteries  as  reflected  in  the  sta- 
tion instruments. 

The  instruments  comprise  three  Weston  ammeters  and  one  Wes- 
ton voltmeter  and,  together  with  the  necessary  switches,  are 
mounted  on  the  partition  between  the  engine  room  and  battery 
room.  The  engine  is  run  from  5  a.  m.  till  12:30  a.  m.  each  day,  and 
is  reported  as  giving  the  best  of  satisfaction.  There  are  95  cells  in 
the  station  battery;  only  81  are  used  at  one  time,  however. 

In  the  basement,  immediately  under  the  car  track  overhead,  is 
laid  a  track  of  light  T-rails,  19-in.  gage,  on  which  two  4-wheeled 


cars  run.  Terminals  for  charging  the  car  batteries  are  at  either  end 
of  this  track  and  in  the  center  is  a  Sprague  electric  sidewalk  ele- 
vator driven  by  a  30-h.  p.  motor.  When  a  car  reaches  this  terminus 
of  the  road  it  is  stopped  over  the  elevator,  which,  with  one  of  the 
small  cars  upon  it,  is  run  up;  having  received  the  battery,  the  ele- 
vator is  lowered  and  the  small  car  pushed  over  to  the  charging 
terminals  by  hand.  The  track  and  trucks  for  handling  the  batteries 
in  the  basement  are  of  the  Hunt  industrial  railway  type. 

The  Nash  gas  engine,  which  is  made  by  the  National  Meter  Co., 
of  84  and  85  Chambers  St.,  New  York,  has  proved  that  it  can  meet 
all  the  requirements  of  electric  lighting  service  and  numerous  direct 
connected  units  have  been  installed  for  such  work.  For  charging 
storage  batteries  or  for  electric  power  plants,  the  company  builds  a 
special  three-cylinder  engine.  A  45-h.  p.  engine  similar  to  the  one  il- 
Uistrated  but  direct  connected  has  been  in  use  since  September,  1898 
by  th  Penobscot  Central  Railway  Co.,  Bangor,  Me.  As  experience 
in  these  plants  shows  that  the  gas  engines  arc  satisfactory,  the  com- 
l)any  expects  to  install  its  engines  in  a  number  of  similar  ones  at 
an  early  date. 

The  economy  of  the  Nash  engine  is  shown  by  efficiency  tests 
made  at  the  Stevens  Institute  of  Technology  in  1897.  A  20-h.  p.  unit 
was  used  for  generating  electricity  for  a  lighting  circuit  and  the 


50-H.  p.  NASH    GAS  ENGINE. 

candle  power  of  the  electric  lights  was  stated  to  be  from  14  per  cent 
ti)  121  per  cent  (depending  on  the  age  of  the  lamp)  greater  than  the 
candle  power  of  the  gas  used,  had  it  been  burned  in  an  ordinary  flat 
llame  gas  burner  instead  of  the  engine. 

The  engine  in  the  Harvey  station  uses  gasoline,  the  gasoline  tank 
being  in  a  small  wooden  building  in  the  rear  of  the  station.  The 
engine  here  was  installed  by  Mr.  W.  H.  Patton,  of  the  National 
Meter  Co.,  and  he  has  been  in  charge  of  the  plant  temporarily. 


FATAL  ACCIDENT  AT    PITTSBURG. 


As  the  result  of  a  street  car  collision  on  July  2d  at  Pittsburg,  2 
people  were  killed,  5  were  seriously  injured  and  10  more  or  less 
hurt.  The  accident  happened  on  a  steep  grade  near  High  Bridge, 
while  the  two  cars  in  collision,  which  were  heavily  loaded  with  pas- 
sengers, were  returning  from  Keimywood  Park. 


There  have  been  persistent  rumors  that  a  strike  was  imminent 
on  the  Brooklyn  lines,  but  the  opinion  prevails  that  they  are  cir- 
culated with  the  object  of  affecting  the  Brooklyn  traction  stocks  on 
the  stock  exchange. 
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DERAILED  ON   A  CURVE. 


A  car  of  llic  Uiiilod  Railways  &  ICIcctric  Co.,  of  llaltimorc.  Mil., 
was  (I'.Tailod  al  (lie  lialUiiiorc  &  Ohio  BridKt^  near  I'ort  McIIcnry, 
on  June  29tl),  cau.sing  sliglit  injuries  to  14  passengers.  In  front  of 
Ihe  railroad  bridge  on  Fort  Ave.  is  a  hill  at  the  top  of  wliicli  the 
tracks  spread  slightly  before  entering  the  bridge.  As  the  loaded 
car  went  up  the  hill  it  rocked  considerably  and  as  it  struck  the 
curve  it  jumped  the  track,  crossing  a  space  of  about  20  ft.  and 
striking  a  heavy  iron  girder  of  the  bridge.  The  girder  was  bent 
and  twisted  and  the  front  platform  of  the  car  and  all  the  glass  com- 
pletely demolished.  Tradic  on  llie  liiu-  was  delayed  an  hour  while 
the  debris  was  being  removed. 


RAILWAY   RIOT  AT  WAUKESHA. 


(Jn  tin  HKiniing  of  July  ist  the  town  of  Waukesha,  Wis.,  awoke 
to  an  exciting  battle  between  the  citizens  of  the  town  and  a  con- 
struction crew  of  the  Milwaukee  Electric  Ry.  who  were  attempting 
to  lay  a  double  line  of  tracks  on  Broadway  at  5:30  a.  ni.  At  this 
hour  the  vigorous  ringing  of  the  fire  bells  aroused  the  town  and 
soon  a  large  crowd  congregated  where  the  men  were  laying  the 
double  track  which  the  city  had  enjoined  them  from  putting  down. 
At  about  4:30  in  the  morning  an  injunction  had  been  served  upon 
the  aldermen  and  cily  otlicials  restraining  them  from  interfering 
with  the  work  of  the  railway  company,  but  no  injunction  was  served 
upon  the  chief  of  the  fire  department  or  upon  any  of  the  volunteer 
members,  and  when  the  alarm  was  rung  they  turned  in  and  scat- 
tered the  workmen  with  streams  of  cold  water.  One  of  the  work- 
men was  chased  several  blocks  by  a  crowd  with  sticks  and  stones 
and  three  of  his  assailants  were  arrested.  The  general  opinion  is  that 
the  railway  company  will  be  eventually  successful,  but  there  is 
considerable  disposition  to  fight  shown  among  the  crowd. 


WASHOUTS  ON   STREET   RAILWAY    LINE. 


A  bad  washout  occurred  on  the  line  of  the  East  Liverpool  (O.) 
Street  Railway  Co.  at  Ralston's  crossing,  where  a  trestle  formerly 
stood.  On  the  evening  of  June  28th  the  motorman  of  an  approach- 
ing car  was  told  by  a  little  boy  that  the  ground  was  slipping  out 
from  under  the  culvert,  and  just  as  he  stopped  his  car  at  this  point 
about  40  ft.  of  earth  slipped  out  from  under  the  car  and  fell  into 
the  river.  By  morning  a  chasm  was  formed  imder  the  tracks  fully 
SO  ft.  wide  and  40  ft.  deep.  The  passengers  were  transferred  to  the 
opposite  side  of  the  chasm  to  other  cars  by  walking  across  the 
tracks,  which  were  suspended  in  midair. 

Several  other  slips  occurred  along  the  line  between  East  Liver- 
pool and  Wcllsville.  Gravel  to  the  depth  of  4  ft.  was  washed  down 
upon  the  tracks  for  a  distance  of  70  ft.  in  one  place,  and  before  this 
could  be  cleared  away  another  large  quantity  of  gravel  and  dirt 
came  down  the  hill  again,  burying  the  track. 

The  flood  which  caused  these  washouts  also  left  the  trestle  at 
Wellsville  in  a  very  bad  condition,  as  the  trees  and  logs  crushing 
against  the  structure  threw  it  about  6  in.  out  of  plumb  near  its 
center. 


PERTH   TRAMWAYS,  WESTERN    AUSTRALIA. 


Messrs.  J.  G.  White  &  Co.,  who  as  previously  announced  in 
the  "Review"  have  the  contract  for  designing  and  supervising  the 
construction  of  the  complete  steam  and  electrical  plant  of  the  Perth 
Tramways,  Ltd.,  Perth,  Western  Australia,  have  sent  us  data  con- 
cerning the  equipment  to  be  installed  there. 

In  the  power  house  will  be  two  250-h.  p.  Babcock  &  Wilcox 
boilers  with  wrought  headers;  two  32S-h.  p.  tandem  compound  en- 
gines built  by  the  Robb  Engineering  Co.,  of  .\mhcrst,  N.  S. ;  two 
outside-packed  single  cylinders,  double  plunger,  feed  pumps,  each 
capable  of  feeding  the  two  boilers;  two  225-k\v.  General  Electric 
railway  generators  direct  connected  to  the  engines. 

All  fittings  in  high  pressure  steam  piping  are  made  of  gun  iron: 
all  joints  of  piping  are  Van  Stone  joints.  Each  boiler  is  equipped 
with  a  No.  12^  Hayden  &  Derby  double  tube  lifting  injector.  .Ml 
valves  in  steam  piping  are  Chapman's  make.  ."Ml  piping  will  be  cov- 
ered with  H.  W.  Johns  fire-felt  covering. 

The  steel  roof  trusses  and  purlins  for  car  barn,  were  furnished  by 


E.  B.  Gumacr,  of  Jersey  Cily,  and  the  corrugated  roof  covering  was 
furnished  by  the  McCulIough  Iron  Co.,  of  Wilmington,  Del. 

The  cars  were  made  by  the  J.  G.  Brill  Co.,  and  were  described  and 
illustrated  in  the  "Review"  for  May,  page  356. 

Two  miles  of  the  track  are  laid  with  9-in.  girder  rails,  made  by  the 
I'enn.sylvania  .Steel  Co.;  the  T-rails  lor  the  rest  of  the  track  were  im- 
ported from  Belgium.  The  special  work  is  of  the  hard  center  con- 
struction made  by  Wm.  Wharton,  Jr.,  &  Co. 


TROLLEY  WIRE  SPLICER. 


Electric  railways  are  not  built  in  a  day;  however,  the  element  of 
time  is  a  great  consideration  and  labor-saving  and  quickly  applied 
devices  are  given  first  recognition.  An  article  to  have  high  com- 
mercial utility  in  this  rapid  transit  era  must  be  as  nearly  automatic 
in  action  as  possible,  simple  in  design,  complete  in  details  and 
offered  at  an  attractive  price. 

This  combination  is  claimed  for  the  Wood  trolley  wire  splicer, 
illustrated  herewith. 

It  is  made  of  seamless-drawn  tubing,  divided  into  two  pieces  of 
ecjual  length  with  a  proper  tapering  towards  each  outside  end  to 
prevent  all  jarring,  and  consequent  sparking,  of  the  passing  trol- 
ley wheel.  The  tubing  is  amply  threaded  on  joint  ends  for  use  with 
the  brass  center  piece  which  holds  the  two  splicer  pieces  firmly  to- 
gether.    These  rplicer  pieces  arc  drawn  with  hole  for  the  trolley 


WOOD'S  TKOLLKV  WIHE  SPLICER. 


wire,  but  towards  the  joint  ends  a  tapering  chamber  is  supplied  to 
hold  the  steel  cap,  or  thimble,  which  also  is  regularly  narrowed 
down  to  automatically  clamp  itself  when  drawn  outwards  by  the 
trolley  wire,  this  reduction  in  diameter  being  permitted  by  slotting 
the  steel  cap  for  seven-eights  of  its  length.  The  interior  of  the  cap 
is  well  corrugated,  and  firmly  engages  the  trolley  wire  ends  the  in- 
stant of  insertion,  and  through  the  taper  of  cap  and  chamber,  make 
it  impossible  to  withdraw  wires  without  first  removing  the  steel 
cap.  The  electrical  conductivity  of  the  splicer  is  perfect,  while  the 
tensile  strength  is  much  in  excess  of  the  trolley  wire. 

Wood's  trolley  wire  splicers  are  made  for  Nos.  o  and  00  trolley 
wires.  They  also  are  made  with  center  for  suspension  from  }4 
and  ^-in.  hanger  studs.  This  splicer  is  part  of  the  large  line  of 
electric  railway  material  made  by  the  Central  Union  Brass  Co.,  St. 
Louis.  The  Central  Electric  Co.,  Chicago,  is  selling  agent  and 
maintains  an  excellent  stock. 


THE  FIRST  ANNIVERSARY. 


It  is  just  a  year  since  the  Chicago,  Milwaukee  &  St  Paul  road 
inaugurated  its  celebrated  Pioneer  Limited  passenger  train  service 
between  Chicago,  Milwaukee,  St.  Paul  and  Minneapolis.  This 
service  marked  a  new  era  in  the  railway  world  in  the  line  of  pas- 
senger accommodations.  At  a  cost  of  a  quarter  of  a  million  dol- 
lars that  progressive  company  furnished  the  traveling  public,  in 
its  Pioneer  Limited  train,  comforts  and  facilities  the  best  ever  pro- 
duced. This  train  has  been  described  many  times  in  newspapers 
and  magazines,  but  should  be  seen  and  examined  to  be  appreciated. 
In  beauty  of  finish,  richness  and  elegance  of  furnishing  nothing 
equal  to  it  has  ever  been  attempted  by  any  other  road.  The  car 
builders  were  nearly  a  year  in  completing  the  Pioneer  Limited 
trains  (there  are  two — one  leaving  Chicago  for  the  West  and  the 
other  leaving  the  Twin  Cities  for  the  East  every  evening  in  the 
year)  and  they  stand  today  a  monument  to  the  builder's  art.  >fo 
regular  passenger  train  ser\-ice  in  .\merica  is  as  well  known  as  the 
Pioneer  Limited.  From  the  standpoint  of  passenger  traffic  the 
past  twelve  months  have  been  the  most  successful  in  the  history 
of  the  St.  Paul  road,  made  so  very  largely  by  the  Pioneer  Limited. 
The  patronage  of  this  ser\ice  is  a  striking  illustration  of  the  fact 
that  thi  public  appreciates  a  good  thing. 


The  Tcrre  Haute   (.Ind.)   Electric  Co.,  which  bought  the  street 
railway  in  that  city,  has  increased  wages  from  14  cents  to  15  cents 

per  hour. 
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THE  JOSEfU  DIXOX  CRUCIBLE  CO.  again  enlightens  the 
pubhc  on  the  history  of  graphite  and  lead  pencils  in  "Graphite"  for 
Jnly,  Vol.  I.  No.  S. 


THE  \VAGEXH.\LS  MANUFACTURING  CO.,  Cincinnati, 
O.,  has  just  filled  an  order  from  the  Cape  Town  (S.  A.)  Tramways 
for  two  of  ils  slow  feed  controller  handles. 


J.  G.  WHITE  &  CO.  have  been  appointed  consulting  engineers 
for  the  Elizabeth  Street  Railway  Co.  and  the  Elizabeth  City  Horse 
Railroad  Co.  The  work  to  be  done  includes  about  eight  miles  of 
track  and  overhead  work  together  with  cars,  trucks  and  equip- 
ments. 


THE  CREAGHEAD  ENGINEERING  CO.,  Cincinnati,  is 
building  the  overhead  work  for  the  Dayton  (O.),  Springfield  & 
Urbana  Electric  Ry.,  about  25  miles,  and  for  the  Dayton  (O.)  & 
Xenia  Traction  Co..  about  20  miles;  it  also  has  several  other  im- 
portant  contracts  in   hand. 


THE  GARTON-DANIELS  ELECTRIC  CO.,  of  Keokuk,  la., 
has,  since  Jan.  i,  l8y9,  shipped  its  lighting  arresters  into  every  state 
in  the  Union  and  also  made  over  50  shipments  abroad.  The  com- 
pany advises  us  that  the  sales  of  these  devices  for  the  first  half  of 
1899  equal  the  sales  of  any  preceding  year. 


THE  ST.  LOUIS  OAR  CO.  has  received  an  order  from  the  Chi- 
cago City  R}'.  for  60  vestibuled  closed  cars  exactly  similar  to  those 
recently  built  lor  that  road  by  the  Stephenson  Co.  The  cars  are 
to  be  mounted  on  Moore  trucks,  which  the  St.  Louis  Car  Co.  will 
build,  the  Chicago  City  furnishing  the  castings. 


THE  CENTRAL  ELECTRIC  CO.,  Chicago,  carries  a  large 
line  of  the  favorably-known  "Bound  Brook"  graphite  bushings 
which  are  reported  as  being  most  highly  recommended  by  all  rail- 
way men  who  have  used  them.  A  bushing  is  a  bearing,  and  just 
as  friction  in  the  bearings  is  reduced  the  earnings  are  increased. 


THE  H.  W.  JOHNS  MANUFACTURING  CO.  has  placed  its 
western  business  in  charge  of  the  Manville  Covering  Co.,  173  Ran- 
dolph St.,  Chicago,  and  H.  A.  Reeves,  who  has  so  long  represented 
the  Johns  company,  has  sole  charge  of  the  railway  department.  Mr. 
Reeves  is  prepared  to  fill  orders  promptly  from  the  Chicago  stock. 


THE  BROWNELL  C.-VR  CO.,  St.  Louis,  has  nearly  completed 
an  order  of  20  cars  for  the  Metropolitan  of  Kansas  City,  and 
has  just  received  a  second  order  from  the  same  coinpany  for  50 
more.  The  many  friends  of  Mr.  Brownell  will  be  greatly  pleased  to 
learn  that  he  is  steadily  bringing  the  company's  aflfairs  into  good 
condition. 


THE  CONSOLIDATED  TRACTION  CO.,  of  Pittsburg,  Pa., 
has  recently  received  40  new  summer  cars,  20  of  which  are  used  on 
the  Manchester  Division  and  the  remainder  on  the  Second  Ave. 
Division.  These  cars  were  built  at  the  Laclede  works  at  St.  Louis, 
are  36  ft.  in  length,  and  are  equipped  with  storm  protectors  of  the 
latest  design. 


THE  BULLOCK  ELECTRIC  MANUFACTURING  CO.,  of 
Cincinnati,  has  sent  out  a  handsome  card  calendar  for  July  with 
the  great  days  of  last  July  marked  in  a  conspicuous  manner  and  in 
the  border  a  list  of  the  regiments  participating  in  the  battles  of  San 
Juan  Hill,  El  Caney  and  Santiago,  and  the  warships  most  prom- 
inent in  the  naval  fight  of  July  3d. 


THE  ELECTRIC  STORAGE  BATTERY  CO.,  of  Philadelphia, 
on  June  14th  secured  an  interlocutory  order  of  injunction  against 
the  Quincy  &  Boston  Street  Ry.  requiring  it  to  refrain  from  using 
the  Hatch  storage  battery  installed  at  its  South  Braintree  power 


house  from  and  after  -Kugust   1st.     It  is  claimed  the  llalcli  battery 
infringis  Brush  paiems  held  by  the  plaintilT  coinpany. 


THE  PITTSBURG  OIL  CO.,  133-S  W.  Harrison  St.,  Chicago, 
is  the  maker  of  "Imperial"  boiler  compounds  and  greases  and 
"Premium  Franklin"  lubricating  oils.  The  motor  greases  are 
highly  recommended  for  either  summer  or  winter  use  and  its 
lubricating  oils  are  well  and  favorably  known.  The  "Imperial" 
boiler  compound  is  prepared  either  as  a  liquid  or  as  a  powder,  to 
suit  customers. 


MESSRS.  SALCEDO  &  CO..  of  Gomez  Palacio,  Mexico,  ad- 
vise us  that  they  are  going  to  build  an  electric  railway  between 
Lerdo,  in  the  state  of  Durango,  and  Torreon,  in  the  state  of  Coahu- 
ila,  a  distance  of  about  10  miles,  and  request  that  the  makers  of 
electrical  railway  equipment  will  send  them  catalogs.  They  would 
also  like  to  enter  into  correspondence  with  engineers  who  can  ad- 
vise them  as  to  all  details. 


A.  L.  IDE  &  SONS,  of  Springfield,  111.,  makers  of  the  well- 
known  "Ideal"  engine,  have  recently  issued  a  handsomely  illus- 
trated catalog  of  their  automatic  cut-ofT  engines  and  special  appli- 
ances. Among  the  latter  are  throttle  valves,  steam  separators,  re- 
ducing motions,  power  transmitters  and  belt  tighteners.  In  addition 
the  catalog  contains  descriptions  of  some  of  the  principal  details, 
methods  of  lubrication,  etc. 


THE  CHARLES  MUNSON  BELTING  CO.,  of  Chicago, 
which  was  recently  organized,  announces  that  it  is  now  in  a  posi- 
tion to  supply  all  its  patrons  with  the  best  belting  in  the  market. 
Fur  33  years  the  Munson  belting  has  had  a  very  high  reputation 
among  American  makers  and  the  company  assures  the  trade  that 
the  same  careful  workmanship  and  high  grade  of  leather  will  al- 
ways be  found  in  its  goods. 


THE  BETHLEHEM  STEEL  CO.  on  June  26th  formally  took 
over  all  the  property,  etc.,  of  the  Bethlehem  Iron  Co.  under  a  lease. 
The  officers  of  the  Bethlehem  Steel  Co.  are:  Robert  P.  Linderman, 
president;  Edward  M.  Mcllvain,  vice-president;  Abraham  S. 
Schropp,  secretary;  C.  O.  Brunner,  treasurer;  R.  W.  Davenport, 
general  superintendent;  Owen  F.  Leibert,  chief  engineer;  Charles 
P.  Coleman,  purchasing  agent. 


WILSON  &  CO.  will  be  the  name  of  the  new  concern  succeed- 
ing to  the  business  of  Wilson,  Thomson  &  Co.,  the  members  of  the 
latter  firm  having  dissolved  partnership  by  mutual  consent,  Mr. 
Thomson  retiring.  .-Ml  obligations  of  the  old  firm  have  been  as- 
sumed by  Wilson  &  Co.  This  company  makes  the  Wilson  patent 
trolley  pole  catcher,  and  is  sole  agent  for  the  United  States  and 
Canada  for  the  Frank  Ridlow  Co.,  of  Boston. 


THE  STAR  LUBRICATING  OIL  CO.,  of  Cleveland,  O.,  is 
the  maker  of  high  grade  lubricants  for  all  purposes,  including  oils, 
gear,  curve  and  motor  greases  and  belt  dressings.  Besides  lubri- 
cants, the  company  handles  the  "Excelsior"  boiler  compounds  and 
has  had  great  success  in  this  line.  The  compounds  are  prepared 
after  making  an  analysis  of  the  boiler  water  used;  this  analysis  is 
made  without  extra  charge.  The  company  will  send  samples  free 
on  application. 


THE  FALK  CO.,  of  Milwaukee,  as  announced  in  our  June  issue, 
last  month  sufifered  the  loss  of  its  blacksmith  and  special  work 
shops  by  fire.  The  company  was  at  that  time  building  extensive 
additions  to  its  plant  and  will  be  in  position  to  care  for  all  orders 
promptly.  The  new  buildings  now  in  course  of  erection  on  an 
eight-acre  lot  near  the  old  plant  comprise  a  machine  shop  100  x  200 
ft.,  a  foundry  100  x  200  ft.,  a  power  house  40  x  60  ft.  and  an  oftice 
building  40  x  60  ft. 


July  is,  1890] 
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CHARLES  J,  MAYER 


ENGLUND. 


V^  10  SOUTH  TENTH  STREET,  ^ 

CABLE   ADDRESS: 
"MAYLUND"  Philddclphij,      A     B.C.      PH  I  L/\  DE  L  PHI /\  F*/\.  NEW   YORK    OFFICE: 

Code,  4ili  Ed.  a  a;    liberxy    street. 

Electric  Railway  Material   and    Supplies  of  Bvery  Description. 


Wo  are  exclusive  Territorial  Representatives  of  the  foUoveing  leading  Manufacturers  of  Railway  MaterialB; 

K.  1).  Niittall  Co.,                                                     Allof^hctiy,  Pa.  The  Interiiatioiial  Register  Co..                               Chicago,  III. 

Gears,  Pinions,  Ht';iriii^'s,  Trolk-y.s,  Ktc.  Siniflcaild  Uuuble  Far«  Rcifihtern. 

V:iii  Wajfoner  &  WilliaiiLs  Hardware  Co.,           Cleveland,!).       ,  \V.  T.  C.  Macallen  Co.,                                             BoBton,  Ma.ss. 

Drop  Forj^ed  Copper  Conmiutator  Sejjtnents.  Slandard  Overhead  Insulatint;  Material. 

Protected  Rail  Bond  Co.,                                          Philadelphia.       ,  Bradford  BeltinK  Co.,                                               Cincinnati.  O. 

I 

*•  I^roli-cted  "  Flexible  Rail  Hoiuls.                                              j  "  Monarcb  "  Insulatinif  I'aint. 

Aiiicrii-an  Electric  Heatinjf  Corporation,           Boston,  Mass.  Sterlinjj  Varnish  Co..                                               Pittsburg,  Pa. 


Electric  Car  Heaters  of  Every  Desiffti. 
Cliisholnt  iSr   Moore  Matifg.  Co.,  Cleveland,   O. 


sterling  New  Process  Insulatinif  Varnish. 

Garton-Uaniels  Electric  Co.,  Keokuk,  la. 

(iartuti  Liifhtnini;  Arresters. 


St;iiul;ird  American  Rail  Joints.     Moore's  Chain  Hoists. 

Special  Agents:  Amkrican  Ei.ECTricai,  Works,   Providence,  R.  I 


We  carry  the  largest  stock  in  this  country  of  Strictly  Electric  Railway  Material. 

Wo  aro  now  occupviiiii'  i>ur  ctitirL'  building,  five  floors  and  basenu'iit. 
S^nd    for  Oatalogu^s. 


Till-:  WluSl  I'.kX  I.I.I'XTRIC  CO.,  Chicago,  has  recently  is- 
sued two  new  circtilais;  Bulletin  No.  104  describes  the  "S.  K.  C." 
alternating  cnrrem  lightning  arrester,  and  Bulletin  No.  7002  is  de- 
scriptive ol  arc  lamps  and  their  manufacture.  Among  late  orders 
and  contracts  taken  by  the  company  are  for  the  equipment  of  the 
building  ol  Fortune  Bros.,  225  Des  Plaines  St.,  Chicago;  for  wiring 
5,000  lights  in  the  Williamson  BIdg.,  Chicago;  two  loo-light  W.  E. 
arc  machines  and  220  W.  E,  open  arc  lamps  for  the  city  of  Winni- 
peg;,  Manitoba. 


THE  JOYCE-CRIDLAND  CO.,  the  well-known  maker  of  jacks 
of  Dayton,  O.,  leports  a  very  good  trade  among  the  street  railways. 
This  company  makes  a  specialty  of  jacks  suitable  for  railway  work 
both  in  car  houses  and  on  the  track.  It  claims  that  its  No.  176 
jack  for  track  work  has  many  advantages  over  others  on  the 
market.  This  jack  has  a  rise  of  '4  in.  for  each  stroke  of  the  lever; 
the  capacity  is  5  tons.  A  special  feature  is  that  the  lifting  toe  is 
at  rigin  angles  to  the  lever  so  that  when  placed  under  a  rail  the 
lever  lies  lengthwise  of  the  track  instead  of  crosswise  of  it. 


THE  MILLER-KNOBLOCK  CO.,  of  South  Bend,  Ind..  has  re- 
cently completed  a  sprinkling  car  lor  the  St.  Cliarles  Railroad  Co., 
of  New  Orleans,  in  which  city  there  is  an  ordinance  requiring  the 
street  car  companies  to  sprinkle  the  streets  through  which  their 
cars  run.  This  sprinkler  is  of  the  latest  improved  type  built  by  the 
Miller-Knoblock  Co.  and  it  will  carry  2,500  gallons  of  water.  It 
will  also  sprinkle  from  either  end  of  the  car,  or.  if  desired,  from 
both  ends  at  once.  The  railway  company  announces  that  the  new 
sprinkler  will  be  put  into  operation  immediately  upon  its  arrival  in 
the   city. 


THE  NORTHERN  PACIFIC  RY.  has  recently  completed  a 
new  branch  line  from  Spokane  to  Lewiston,  the  chief  city  of  north- 
ern Idaho,  situated  at  the  junction  of  the  Snake  and  Clearwater 
Rivers.  From  this  point  the  Northern  Pacific  is  rapidly  building 
two  other  branches  directly  into  the  heart  of  the  agricultural  and 
mining  districts.    This  section  is  known  as  the  Buffalo  Hump  coun- 


try, wliich  li:is  been  niumly  ■■•iiiid  to  be  very  rich  in  mineral  and 
agricultural  ))roilucts,  and  the  Northern  Pacific  has  just  published 
an  interesting  folder  describing  the  Hump  mining  regions  to  which 
their  new  extensions  are  the  only  railway  connections. 


ELMER  P.  MORRIS,  15  Cortlandt  St.,  New  York,  advises  us 
that  Henry  L.  Prather,  New  England  Bldg.,  Cleveland,  and  the 
Miller  Electrical  Maintenance  Co.,  Pittsburg,  have  been  appointed 
agents  for  his  material.  The  first  of  the  new  one-piece  Morris 
bonds  were  turned  out  the  first  week  in  July.  Business  is  reported 
as  very  good  in  wire,  iron  poles,  brackets,  car  wheels,  etc.,  ship- 
ments having  been  made  to  Genoa,  Italy;  England,  Africa,  Cuba, 
South  America  and  Trinidad  during  June.  On  July  loth  all  the 
business  assets  and  liabilities  of  Mr.  Morris  were  transferred  to  the 
Morris  Electric  Co.,  of  which  Mr.  Morris  is  treasurer. 


THE  WESTERN  ELECTRICAL  SUPPLY  CO.,  of  St  Louis, 
stales  that  its  street  railway  department  has  been  doing  a  most 
gratifying  business.  It  is  especially  pleased  with  the  excellent  sales 
of  the  Kalamazoo  trolley  wheel,  for  which  it  is  general  agent  It 
has  sold  this  wheel  to  nearly  all  the  roads  throughout  the  South 
and  West  and  has  yet  to  find  where  it  has  not  given  most  satis- 
factory service  and  done  all  that  was  claimed.  This  wheel  has  in 
every  instance  been  most  heartily  endorsed  by  the  superintendents 
and  master  mechanics  of  roads  that  have  used  it  and  the  company 
thinks  it  has  in  this  wheel  the  best  thing  of  the  kind  on  the  market 


THE  MICA  INSULATOR  CO.,  of  New  York,  Chicago  and 
London,  reports  a  very  heavy  increase  in  the  volume  of  business 
during  the  last  two  months.  The  company's  insulating  materials, 
"Micanite"  plates,  segments,  rings,  etc.,  "Empire"  insulating  cloths 
and  papers,  and  M.  I.  C.  compound,  are  being  used  ver>-  exten- 
sively by  the  leading  builders  ol  electrical  machinerj-  throughout 
the  United  States  and  Europe,  and  ""Micanite"  segments  are  now 
in  use  by  nearly  all  the  large  builders  of  generators  and  motors. 
Parties  having  had  no  experience  in  the  use  of  "Micanite"  will  do 
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well  to  correspond  direct  with  the  company  at  New  York,  Chicago 
or  London. 


Practice."    The  company  will  also  send  free  to  street  railway  power 
plants  a  limited  mnnbcr  of  clean  oil  testing  outfits. 


THE  DORNER  TRUCK  &  .M.\NUF.\CTURI.N'G  CO.  advises 
lis  that  it  has  closeil  a  contract  with  the  Logansport  Commercial  & 
Manufacturing  Association  by  which  the  latter  will  erect  for  it  a 
large  foundry  and  maciiine  and  truck  shop  at  Logansport,  Ind. 
The  Dorner  company  will  also  receive  a  cash  bonus  to  locate  in 
Logansport.  Chicago  capital  has  been  interested  and  the  company 
will  soon  be  in  position  to  carry  on  the  foundry  and  truck  business 
on  a  large  scale.  The  company's  office  and  warehouse  will  be  con- 
tinued at  the  corner  of  Mason  and  Beldcn  Sis.,  Cleveland,  and  it 
wili  also  have  offices  in  Chicago  and  New  York.  There  are  numer- 
ous orders  on  hand  and  as  the  merits-  of  the  company's  trucks  are 
being  recognized  by  managers,  now  orders  are  being  taken. 


THE  WESTINGHOUSE  ELECTRIC  &  MANUFACTUR- 
ING CO.  has  received  an  order  from  the  Siou.x  City  (la.)  Traction 
Co.  for  a  new  generator  of  550  h.  p.,  "engine  type,"  550  volts;  it  will 
be  direct  connected  to  a  steam  engine  running  at  90  r.  p.  m.  This 
generator  will  work  in  multiple  with  the  other  machines  already  in- 
stalled and  will  serve  to  greatly  increase  the  efficiency  of  the  sys- 
tem. Since  the  recent  consolidation  of  the  street  railways  the  ser- 
vice has  been  much  improved;  the  Sioux  City  Traction  Co.  has 
found  it  advisable  to  add  a  number  of  new  cars  and  has  bought 
several  Westinghouse  quadruple  equipments  of  125  h.  p.  each. 
These  motors  will  be  attached  to  each  one  of  the  axles  so  that  the 
cars  will  have  100  h.  p.  which  will  enable  them  to  maintain  their 
speed  on  the  steeper  grades. 


WESTINGHOUSE,  CHURCH,  KERR  &  CO.,  Chicago,  are 
making  an  important  addition  to  the  electrical  power  house  of  the 
Detroit  &  Pontiac  Railway  Co.  This  contract  was  received  after 
inspection  of  the  railroad  recently  equipped  for  the  Detroit,  Ypsi- 
lanti  &  Ann  Arbor  Railway  Co.  by  Westinghouse,  Church,  Kerr  & 
Co.  and  so  successfully  operated.  They  are  erecting  500-h.  p  water 
tube  boilers,  furnished  witii  Roney  mechanical  stokers.  In  place  of 
the  horizontal  engines  which  have  been  in  use  for  sometime,  the 
plant,  when  remodeled,  will  include  two  Westinghouse  steam  en- 
gines of  400  h.  p.  each.  A  number  of  new  cars  will  be  added,  each 
of  them  driven  by  Westinghouse  electric  motors.  The  operation  of 
the  Detroit,  Ypsilanti  &  Ann  Arbor  has  been  so  highly  satisfactory 
in  every  respect,  that  the  directors  of  the  Detroit  &  Pontiac  desire 
to  have,  as  near  as  possible,  a  fac  simile. 


THE  CHISHOLM  &  MOORE  MANUFACTURING  CO.,  of 
Cleveland,  O.,  has  recently  acquired  the  business  of  the  Rail 
Joint  &  Manufacturing  Co.,  which  name  will  be  abandoned  and 
the  joint  will  be  known  as  the  American  Standard  Rail  Joint  in  the 
future.  This  company  is  one  of  the  largest  manufacturers  of  chain 
hoists  and  cranes  in  the  United  States,  and  has  an  extensive  factory 
in  Cleveland.  In  addition  to  its  already  very  large  works,  it  is  now 
building  a  malleable  iron  works,  100  x  318  ft.,  a  building  for  the 
annealing  and  shipping  department  60  x  190  ft.  and  a  machine  shop 
60  X  180  ft.  The  company  has  increased  its  capital  stock  from 
$100,000  to  $300,000.  The  business  of  the  American  Rail  Joint  Co. 
has  increased  steadily,  and  had  become  so  large  that  it  necessitated 
it  owning  works.  Col.  W.  E.  Ludlow,  the  well-known  manager 
of  the  American  Rail  Joint  Co.,  will  continue  to  act  as  manager  for 
this  department  for  the  compai-.y. 


THE  FAMOUS  FILTER  CO.,  of  314  N.  Main  St.,  St.  Louis, 
has  during  the  past  month  made  28  sales  of  its  well-known  "Fa- 
mous" waste  oil  refiner  and  purifier.  Among  the  purchasers  were: 
Tiffin  (O.),  Fostoria  &  Eastern  Electric  Ry.;  St.  Louis  &  Belleville 
Electric  Ry. ;  St.  Louis,  Belleville  &  Suburban  Ry. ;  Ripley  (Tenn.) 
Electric  Light  Co.;  Lebanon  (111.)  Electric  Light  Co.;  the  Mer- 
chant Mills,  Mobile,  Ala.;  Newbern  (Tenn.)  Electric  Light  Co.; 
Berlinger  &  Son,  New  York  City.  Berlinger  &  Son  got  i  No.  s, 
3  No.  6  and  12  No.  7  filters.  The  "Famous"  was  described  and  il- 
lustrated in  the  "Review"  for  March,  page  187;  those  interested  in 
the  subject  may  obtain  detailed  information  concerning  the  experi- 
ence of  those  who  have  used  the  apparatus  by  addressing  the  com- 
pany and  asking  for  a  copy  of  "Advanced   Modern   Engineering 


THE  CREAGHEAD  ENGINEERING  CO.,  of  Cincinnati,  O., 
has  just  issued  its  Catalog  No.  15,  which  comprises  90  pages,  pro- 
fusely illustrated,  descriptive  of  railway  line  material.  The  design 
of  this  company's  material  is  the  result  of  experience  in  the  build- 
ing of  railways  and  the  devices  made  by  it  have  been  thoroughly 
tested  and  approved  by  many  of  the  best  railway  engineers  and  su- 
perintendents. As  far  as  is  consistent  with  good  practice  the  de- 
vices arc  made  light  in  weight;  they  are  carefully  designed  to  place 
the  material  where  needed  and  to  present  a  neat  and  pleasing  ap- 
pearance. Convenience  in  attachment  and  repair  is  a  point  the 
company  has  always  kept  in  mind  and  this  has  often  secured  the 
preference  over  goods  in  which  cheapness  of  manufacture  seemed  to 
be  the  principal  object  sought.  New  designs  are  placed  on  the 
market  from  time  to  time,  and  the  company  is  always  pleased  to  re- 
ceive suggestions  along  this  line.  Copies  of  this  catalog  may  be 
had  on  application  to  the  company. 


THE  UNION  BOILER  TUBE  CLEANER  CO.,  of  262  Pcnn 
Ave..  Pittsburg,  was  organized  in  1895  for  the  purpose  of  engaging 
in  an  entirely  new  business,  that  of  removing  the  scale  from  the  'in- 
terior of  the  tubes  of  water  tube  boilers,  and  it  is  said  to  be  at  the 
present  time  the  only  concern  making  a  special  business  of  such 
work.  The  company  has  its  specially  designed  machinery,  which 
was  briefly  described  in  the  "Review"  for  June,  page  382;  and  is 
able  to  make  contracts  for  cleaning  all  types  of  water  tube  boilers 
under  heavy  penalty  for  non-fulfillment.  The  company  also  sells 
and  leases  its  apparatus,  which  is  protected  by  patents  both  here 
and  abroad.  The  users  of  boilers  have  fully  appreciated  the  value  of 
the  company's  devices  and  the  resulting  demand  has  compelled 
frecjuent  enlargements  of  the  manufacturing  plant,  since  it  started 
in  May,  1895;  quite  recently  the  working  force  has  been  more  than 
doubled  in  an  attempt  to  keep  up  with  orders.  The  flexible  shaft 
used  for  boilers  having  curved  tubes  was  designed  by  this  company, 
other  fle-Kible  shafts  having  proved  unable  to  withstand  the  wear 
and  tear. 


THE  B.  F.  STURTEVANT  CO.  presents  an  example  of  liovv  the 
development  of  a  large  business  leads  to  the  manufacture  of  certain 
types  of  machines.  Beginning  back  in  the  early  6o's  to  make  fan 
blowers,  the  necessity  of  building  attached  engines  became  more 
and  more  apparent  as  the  demand  for  large,  independently  driven 
fans  increased.  During  the  70's  the  "steam  fan"  thus  became  an 
important  product,  and  from,  the  building  of  vertical  engines  it 
was  but  a  step  to  the  design  of  the  horizontal  type  for  driving  large 
fans.  The  work  was  continuous  and  exacting,  demanding  the  ut- 
most care  in  design  and  construction.  With  the  advent  of  elec- 
tricity as  a  motive  power,  the  Sturtevant  Co.  immediately  began 
the  design  and  manufacture  of  its  own  motors  for  direct  attach- 
ment to  its  fans,  so  that  the  electric  fan  now  stands  as  a  rival  of  the 
steam  fan.  Having  thus  become  manufacturers  both  of  high  speed 
engines  and  of  electric  motors,  it  was  but  another  step,  and  a  nat- 
ural one,  to  the  union  of  these  two  elements,  the  latter  in  the  form 
of  a  dynamo,  and  the  production  of  a  high  grade  generating  set. 
With  an  exceptionally  complete  line  of  small  and  medium  sized  en- 
gines in  various  types,  and  an  equally  extensive  equipment  of  dy- 
namo patterns,  it  is  thus  possible  to  make  up  almost  any  desired 
combination.  Thus  has  this  company  become  not  only  manu- 
facturers of  fans,  but  also  of  engines,  motors  and  dynamos  and  their 
combined  resultants,  electric  generating  sets.  The  company  has 
just  issued  a  pamphlet  entitled  "2,500  Witnesses,"  which  is  a  hand- 
some bit  of  typographical  work.  It  is  a  list  of  buildings  and  steam- 
ships where  the  Sturtevant  system  of  apparatus  is  installed  for  ven- 
tilating and  heating. 


THROUGH  SLEEPERS  TO  BOSTON. 


On  Wabash  Continental  Limited,  leaving  Chicago  12:02  noon,  ar- 
riving in  Boston  5:50  p.  m.  next  day.  Also  on  night  express  leaving 
Chicago  II  p.  m.,  arriving  Boston  10:20  a.  m.  second  day.  Through 
sleeper  to  New  York  on  both  trains.  Ticket  office,  97  Adams  St. 
Telephone,  Main  1619. 
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NEW   PUBLICATIONS. 


JJJiKKAUS  STKIOia'  RAILWAY  GUIUIC  for  JCasU-ni  Massii- 
cliusc-lts  and  Rhode  Island  has  reached  its  fourth  edition  which  has 
just  Ijccn  issued  and  contains  a  number  of  features  not  to  be  foiuid 
in  the  previous  editions.  The  bf)ol<  contains  a  fine  map  of  all  lln- 
street  railway  lines  in  eastern  Ma<-sachusetts,  southern  New  I  lamp 
shire  and  eastern  Rhode  Island,  all  ol  which  country  is  covered  by 
a  network  of  more  than  1, 500  miles  of  electric  railway,  all  of  which 
is  in  direct  connection  with  the  city  of  Doston.  The  Guide  contains 
handsomely  illustrated  descriptions  of  a  number  of  trolley  rides  on 
various  lines,  also  special  features  such  as  night  cars  in  Boston, 
route  and  rates  of  fare,  distances,  running  time,  time-tables,  and  in 
fact  full  information  for  reachiuK  every  point  on  the  electric  line 
radiating  from  Boston.  Mr.  Robert  II.  Derrah,  by  whom  the  work 
is  compiled,  has  made  a  study  of  these  lines  for  many  years  and 
is  in  the  street  railway  excursion  business  at  113  Devonshire  St., 
Boston.  The  Guide  bears  the  official  endorsement  of  the  Massa- 
chusetts Street  Railway  Association. 


THE  UNIVERSITY  OF  MINNESOTA  has  issued  a  new  Bul- 
letin giving  a  general  statement  of  the  university  courses,  the  re- 
quirements for  admission,  the  courses  of  instruction,  etc.  The  col- 
lege of  engineering  is  treated  in  a  supplement  published  with  the 
Bulletin.  The  University  considers  it  desirable  that  engineering 
students  taking  the  technical  courses  should  have  a  more  liberal 
education  than  can  be  obtained  in  a  four  years'  course.  This  has 
led  to  the  establishment  of  a  five  years'  course  in  science  and  tech- 
nology in  which  the  usual  course  is  supplemented  by  more  English 
and  general  culture  studies. 


AMERICAN  STREET  RAILWAY  INVESTxMENTS  for  1899. 
better  known  perhaps  as  the  "Red  Book,"  has  lately  been  issued 
from  the  press.  This  manual  of  the  street  railway  properties  of  the 
United  States  and  Canada  is  the  oldest,  largest  and  most  com- 
plete of  the  financial  publications  treating  exclusively  of  street  rail- 
ways and  by  reason  of  accuracy  of  its  data  has  become  a  recog- 
nized autliorily  among  investors. 

The  present  edition  contains  300  pages  of  solid  brevier  matter, 
each  page  i.^J/'  ^  19V?  in.  It  includes  reports  of  about  1,400  com- 
panies, giving  in  each  case  the  history  of  organization,  exact  finan- 
cial description  of  securities  issued,  four  and  five  years  comparisons 
of  receipts,  expenditures,  assets,  liabilities,  etc.,  description  of  the 
plant  and  equipment,  names  of  officers  and  references  to  detailed 
descriptions  of  the  properties  which  have  from  time  to  time  ap- 
peared in  the  Street  Railway  Journal  to  which  the  Red  Book  is  a 
supplement.  The  comparison  of  assets  and  liabilities  is  a  new 
feature;  another  new  feature  is  that  of  giving  the  names  of  brokers 
handling  the  securities  of  the  principal  companies.  The  present 
edition  contains  34  maps  of  important  properties. 

Published  by  the  Street  R;iihvay  Publishing  Co.,  120  Liberty  St.. 
New  York.     Price,  $5.00. 


DUNCAN'S  MANUAL  OF  TR.VMWAYS,  OMNIBUSES 
AND  ELECTRIC  RAILWAYS,  published  by  T.  J.  Whitney  & 
Sons,  Ltd.,  of  London,  has  now  reached  its  twenty-second  edition 
which  has  just  been  published  for  the  year  1899.  This  work  con- 
tains the  financial  reports  and  statistics  of  the  tramway  and  omnibus 
companies  of  the  United  Kingdom  and  all  of  the  colonial  and  for- 
eign companies  that  are  registered  in  English,  also  giving  the  dates 
of  their  incorporation,  and,  where  fixed  and  ascertainable,  the  dates 
at  which  their  leases  or  concessions  terminate.  The  present  edition 
contains  42S  pages  which  are  divided  into  the  following  complete 
sections,  viz.:  Metropolitan.  Provincial,  Scotch.  Irish,  municipal 
and  forei.gn  lines,  each  section  being  arranged  in  alphabetical  order. 
This  edition  also  contains  the  fullest  information  possible  to  be  ob- 
tained of  the  tramway  lines  owned  by  municipal  authorities. 

The  work  gives  the  names  of  the  directors  and  officers  of  each 
company,  the  company's  main  offices,  its  capital  account  and  re- 
serve fund  and,  where  suflicient  data  arc  given,  an  analysis  of  its 
revenue  account.  The  accounts  are  all  brought  down  to  the  year 
ending  Dec.  31,  1898,  showing  the  exact  financial  status  of  each  of 
the  companies.  A  comparison  is  also  given  of  the  accounts  for  the 
half-year  ending  June  30,  i8gS,  with  those  of  the  half  year  ending 
Dec.  31,  1S98. 
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The  work  contains  a  complete  index  in  which  the  tramway  lines 
are  alphabetically  arranged  under  each  of  the  different  sections 
given  above. 

The  book  is  bound  in  cloth.     Price  3s.  6d. 


NEWS   NOTES. 


THE  ENGINEER.S'  YEAR  BOOK  for  1899  has  come  to  hand. 
This  is  the  publication  issued  by  the  Society  of  Engineers  of  the 
University  of  Wisconsin,  and  the  present  issue  is  Vol.  VII.  The 
contents  comprise:  "Methods  of  Transmitting  Intelligence,"  by 
Prof.  Geo.  D.  Shepardson;  "The  Strength  of  Gear  Teeth,"  by  J.  T. 
Flalhcr;  "A  Rotary  Converter,"  by  Geo.  F.  Adams;  "Theory  of 
Fle.xture  of  a  Circular  Plate  or  Ring,  Loaded  Symmetrically 
.\houl  Its  Center,"  by  H.  T.  Eddy;  "Western  Practice  for  Deter- 
mination of  the  True  Meridian,"  by  C.  E.  Van  Barneweld;  "Inspec- 
tion of  Erection  of  Steel  Bridges,"  by  G.  A.  Cassidy;  "Some  Gold 
in  Peru,"  by  Geo.  A.  Pratt;  "Laboratory  Work  in  the  Electrical 
Engineering  Course  at  the  University  of  Wisconsin,"  by  Frank 
W.  Springer;  "The  'Boston  &  Montana'  System  of  Surveying," 
by  P.  B.  Mcintosh;  "Engineering  and  Finance,"  by  Morgan 
Brooks;  "Water  Works  for  Small  Cities  and  Towns,"  by  C.  F. 
Loweth.     Price,  50  cents  per  number;  post  paid,  60  cents. 


NEW  TERRE  HAUTE  CO. 


The  property  oi  the  Terre  Haute  Electric  Railway  Co.  was  last 
month  sold  to  Lee  Higginson  &  Co.  and  Stone  &  Webster,  of  Bos- 
ton, and  a  new  company  has  been  organized  to  operate  the  busi- 
ness. The  new  company  is  known  as  the  Terre  Haute  Electric  Co., 
the  directors  are  W.  R.  McKeen,  Demas  Deming,  J.  G.  McNutt, 
John  E.  Lamb  and  John  T.  Beasley,  all  of  Terre  Haute.  Guy  E. 
Tripp  is  general  manager  and  M.  F.  Burke,  superintendent. 
<  «  » 

OMNIBUS  AND  TRAM    SERVICE   IN   PARIS. 


In  answer  to  a  Chicago  correspondent  Consul-General  Gowdy  at 
Paris  has  secured  data  concerning  the  omnibus  and  tram  service  in 
that  city  which  were  published  in  the  U.  S.  Consular  Reports.  There 
are  three  tramway  lines  serving  Paris  and  the  suburbs  and  omni- 
buses are  generally  used  in  the  city;  the  Compagnie  Generate  des 
Omnibus  owns  one  of  these  lines  and  practically  controls  the  other 
two.    This  company's  concession  expires  in  1910. 

The  passengers  carried  in   1896  were  as  follows: 

3i  lines  of  omnibuses   (26  to  30  places) 50,030,034 

14  lines  of  omnibuses  (40  places)   79.349,631 

3  lines  of  steam  tramways  12,862,990 

23  lines  of  horse  tramways 87,092,926 

4  lines  compressed  air  and  electricity 10,705,340 

Total   240,040,291 

In  1897  the  company  had  16,017  horses  and  the  maxiinum  num- 
ber of  vehicles  working  in  one  day  was  1,130. 

The  fare  on  the  top  of  an  omnibus  is  15  centimes  (nearly  3  cents); 
inside  and  on  platform,  30  centimes  (nearly  6  cents).  The  payment 
of  the  last-mentioned  fare  entitles  the  passenger  to  a  "correspond- 
ence" or  transfer  ticket  to  another  connecting  or  intersecting  line. 
No  passengers  are  taken  on  when  the  places  are  filled,  either  at  a 
station  or  en  route.  At  the  starting  points,  numbered  tickets  are 
handed  to  the  passengers,  and  when  there  are  more  than  enough  to 
fill  one  conveyance  the  precedence  is  given  to  those  holding  the 
first  numbers.  The  next  omnibus  or  car  starting  begins  with  the 
number  last  uncalled  on  the  previous  vehicle.  The  same  system 
prevails  at  the  fixed  stations  en  route  for  vacant  places.  No  stand- 
ing in  the  aisle  is  allowed.  The  distance  traversed  by  the  various 
lines  varies  from  two  to  four  miles. 

The  bonds  of  the  company  bear  4  per  cent  interest  and  are  quoted 
at  about  loi;  the  stock  is  quoted  at  about  348. 
«  •  » 

ELECTRIC  FANS  IN  SLEEPING  CARS. 


Monon  Route  sleepers  for  Indianapolis  and  Cincinnati  leaving 
Chicago  at  2:45  a.  m.  have  been  equipped  with  electric  fans.  These 
sleepers  are  set  in  Dearborn  station  for  occupancy  at  9^30  p.  m.,  and 
the  electric  fans  will  make  them  cool  and  pleasant  during  the  sum- 
mer months.    Get  tickets  at  No.  232  Clark  St. 


.•\TL.'\NT.A.,  G.-V.— The  Collins  Park  &  Belt  Railroad  Co.  has  in 
view  extensive  improvements  which  will  necessitate  the  enlarge- 
ment of  its  power  house.    J.  C.  Simmonds,  president. 


BAY  CITY,  MICH.— The  Bay  City,  Tuscola  &  Huron  Railway 
Co.,  which  was  organized  to  build  an  electric  railway  from  Bay  City 
to  Tuscola  and  Huron  Counties,  has  disposed  of  its  franchises  and 
contracts  for  rights  of  way  to  Benjamin  Boutell,  of  this  city,  as 
trustee. 


BETHLEHEM,  PA.— The  Bethlehem  &  Bath  Street  Railway 
Co.,  has  been  incorporated  with  $36,000  capital  stock  to  construct  a 
line  between  Bethlehem  and  Bath.    Joseph  J.  McKee,  president. 


BRIDGETON,  N.  J.— The  Bridgeton  &  Millville  Traction  Co.'s 
line,  including  the  lines  to  Millville,  Cedarville  and  Tumbling  Dam 
Park,  are  said  to  have  been  sold  to  a  Philadelphia  syndicate.  The 
present  stockholders  will  retire. 


BROCKTON,  MASS.— The  Brockton,  Canton  &  Dedham 
Street  Railway  Co.  has  been  organized  with  a  capital  stock  of 
$200,000  to  build  an  electric  line  between  the  cities  named  in  the 
title.  John  J.  Whipple,  Fred  C.  Hinds  and  Chas.  T.  Field,  all  of 
Boston,   are   interested. 


BUTLER.  P.-\. — A  charter  has  been  granted  to  the  Butler  Pas- 
senger Railway  Co.  to  construct  a  street  railway  in  the  borough 
of  Butler,  to  be  about  eight  miles  in  length;  capital  stock  $50,000. 
The  directors  are  A.  L.  Reiber,  president;  K.  V.  Ritts,  John  Berg, 
James  B.  Mcjunkin  and  Charles  Duffy,  all  of  Butler. 


CATLETTSBURGH,  KY. — Surveys  are  being  made  for  an 
electric  line  between  Catlettsburgh  and  Central  City.  It  is  under- 
stood that  the  road  will  also  be  extended  to  Kenova  and  Ceredo, 
W.  Va. 


CINCINNATI,  O.— The  stockholders  of  the  Cincinnati,  Law- 
rcncebnrg  &  Aurora  Street  Railway  Co.  have  announced  an  agree- 
ment to  increase  the  capital  stock  from  $35,000  to  $750,000. 


CLEVELAND,  O.— The  Cleveland  &  Eastern  Railway  Co., 
with  a  capital  stock  of  $1,000,000,  has  been  incorporated  to  build  an 
electric  line  from  Cleveland  to  Burton,  with  a  branch  extension 
from  Fullerton  to  Chadron.  The  incorporators  are  H.  Clark  Ford, 
Harrison  B.  McGraw,  John  Wilson  Hart,  Frederick  A.  Henry  and 
S.  P.  Baldwin. 


CLINTON,  MASS.— The  Clinton  &  Hudson  Street  Railway  Co. 
has  been  organized  here,  with  Alexander  S.  Paton,  Leominster, 
Mass.;  W.  R.  Dame,  Clinton;  Wm.  H.  Tybee,  Worcester.  Mass., 
and  others  as  directors. 


COLUMBIA,  S.  C. — A  deal  to  purchase  the  Columbia  Street  Ry. 
and  Electric  Power  Co.  has  been  closed  by  several  Baltimore  capi- 
talists, some  of  whom  own  the  Charleston  electric  railroad.  The 
price  is  $257,000. 


COLUMBUS,  O.— It  is  reported  that  the  Columbus  Central 
Street  Railway  Co.  is  to  be  consolidated  with  the  Columbus  Street 
Ry.  in  a  very  short  time.  The  union  of  the  two  lines  will  doubt- 
less result  in  a  number  of  improvements  being  made.  E.  K.  Stew- 
art, general  manager. 


DETROIT,  MICH.— The  Wolverine  Construction  Co.  has 
awarded  the  contract  for  constructing  22  miles  of  track  to  B.  F. 
Sullivan  &  Co.  The  track  is  to  be  constructed  between  Sand  Hill 
and  Farmington,  and  Farmington  Junction  and  Orchard  Lake, 
connecting  the  Sylvan  Lake  road  with  the  Grand  River  electric. 


EUREKA  SPRINGS,  ARK.— The  Citizens  Street  Railway  Co., 
which  heretofore  derived  its  power  from  the  Citizens'  Electric  Co., 
has  been  absorbed  by  the  latter.  Owing  to  a  friction  between  the 
two  companies  for  many  months  cars  have  stood  idle  in  the  sheds. 
Operations  have  now  been  resumed. 
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CORRESPONDENCF. 

Wo  cordially  iriviti'  c<>rt\'sp<i[i<lfiico  nii  all  subjects  of  interest  to  those 
enfraifcd  in  any  branch  i»f  strisct  railway  wt)rk,  and  will  (rratofullj-  appreciate 
any  marked  cupit'S  of  papt'is  or  news  items  our  street  railway  friends  may  send 
us,  pertaininj^'  eilhu-r  to  companies  or  officers. 


DOES  THE  MANAGER  WANT  ANYTHING? 

If  you  c<)nlomplate  the  purchaseof  any  supplies  or  material,  we  can  save 
you  much  time  and  trouble.  Drop  a  line  to  The  Review,  statins'  what  you  are 
in  the  market  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the 
best  dealers  in  that  line.  We  make  no  charg-e  for  publishing  such  notices  iu  our 
Bulletin  of  Advance  News,  which  is  sent  to  all  manufacturers. 

This  paper  is  a  member  of  the  Chicag-o  Trade  Press  Association. 
Entered  at  the  Post  Office  at  Chicag-o  as  Second  Class  Matter. 
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The  Brooklyn  and  New  York  street  railway  strikes  were 

1)1  lib  llat  failuies,  for  wliicli  there  were  two  principal  rea- 
sons— the  men  had  no  real  grievances  and  the  police  sup- 
pressed disorder  with  great  firmness. 


A  Detroit  man  has  become  possessed  of  a  wonderful  new 
idea.  It  is  that  street  car  fares  are  a  commodity  and  should 
be  governed  by  the  market  price.  The  only  trouble  with 
this  theory  is  that  it  is  never  heard  of  except  when  advocat- 
ing three  or  four-cent  fares.  No  one  outside  of  a  street 
railway  office  has  ever  been  known  to  even  think  of  such  a 
thing  at  times  when  the  company  is  spending  six  cents  to 
carry  a  five-cent  passenger. 


Wisconsin  has  an  anti-pass  law  which  makes  it  an  offense 
for  any  state,  city  or  county  official  to  ride  free  on  any  com- 
mon carrier.  Under  this  law  many  street  railways  have  re- 
fused to  carry  policemen  free,  and  during  the  strike  last  week 
in  Eau  Claire,  the  mayor  refused  to  permit  his  police  force 
to  officer  the  cars  and  protect  the  new  men,  as  the  officers 
would  be  riding  free.  Under  this  interpretation  any  fugitive 
from  justice  will  find  the  street  cars  of  Eau  Claire  the  safest 
place  of  escape,  if  only  he  can  have  charge  of  the  controller 
handle. 


W'c  think  that  it  is  in  order  to  congratulate  our  British 
cousins  upon  the  fact  that  the  electric  railway  industry  has 
so  grown  as  to  feel  the  need  of  an  association  which  shall  be 


reprcsentalivc  of  it,  such  an  organization  having  been 
fiirnied  in  June  last  under  the  title  <>i  the  Tramway  &  Eight 
Railways  Association.  The  members  arc  to  be  operating 
companies  or  corporations  (local  authorities)  and  individ- 
uals; the  official  organ  of  the  Association  is  our  esteemed 
contemporary,  the  Railway  World,  whose  editor,  Mr.  A.  M. 
Willcox,  is  honorary  secretary. 

The  new  association  has  our  best  wishes  for  success, 
which  in  view  of  the  encouragement  recently  given  to  elec- 
tric railways  in  the  British  Isles  seems  certain. 


Two  months  from  the  date  of  this  issue  the  advance 
guards  of  the  Street  Railway  Convention  of  1899  will  be 
pouring  into  Chicago.  Every  indication  (joints  to  a  phc- 
nominally  large  attendance,  and  delegates  who  have  not 
already  made  their  hotel  reservations  should  do  so  while 
there  is  yet  time  to  secure  choice  locations.  The  hotel  fa- 
cilities of  the  city  are  ample,  but  are  always  in  demand  dur- 
ing October,  hence  intending  visitors  will  secure  better  ac- 
commodations if  they  will  only  speak  a  little  in  advance. 
The  local  committee  is  hard  at  work  and  the  results  will  be 
apparent  during  convention  week. 

Practically  no  space  is  left  in  the  exhijjit  hall,  and  a  re- 
allotment  has  been  necessary,  reducing  the  size  of  the  larger 
applications,  in  order  to  take  care  of  everybody.  While  the 
floor  space  is  the  largest  ever  provided  at  any  convention, 
it  \\  ill  all  be  occupied,  and  the  display  alone  will  well  be 
worth  a  trip  across  the  continent.  Chicago  has  a  royal  wel- 
come waiting,  and  wants  at  least  one  representative  from 
every  street  railway  in  the  country  and  as  many  more  as 
can  come. 


The  action  of  the  Hartford  Traction  Co.  in  voluntarily 
reducing  its  rates  by  extending  the  limits  of  the  5-cent  fare 
on  several  lines  is  in  accord  with  the  position  taken  many 
times  by  this  paper.  We  have  always  maintained  that 
street  railway  managements  are  liberally  inclined  and  are 
following  broad  gaged,  progressive  policies.  But  the  man- 
agement alone  is  in  position  to  know  when  it  is  possible  to 
do  this.  Some  time  since  a  committee  visited  the  Legisla- 
ture and  petitioned  for  an  act  reducing  rates  on  certain 
lines  of  this  same  road.  The  request  was  rejected  after 
careful  examination,  on  the  grounds  that  the  existing  rates 
were  fair  and  reasonable.  Since  that  time  the  business  of 
the  company,  by  good  administration,  has  increased  to  a 
point  where  the  management  felt  justified  in  reducing  its 
rates  by  extending  the  ride,  and  not  only  did  so  on  the 
route  previously  requested,  but  on  several  others  for  which 
no  concession  was  asked  or  expected. 

To  the  casual  rider  who  happens  to  travel  at  an  hour 
when  the  cars  are  always  crowded  morning  and  night,  a 
certain  line  may  appear  to  be  a  small  Klondike,  but  as  like- 
Iv  as  not  there  are  14  hours  in  the  day  when  it  is  running 
at  a  loss.  Taking  all  things  into  consideration  the  Ameri- 
can street  car  ride  gives  more  for  the  money  than  anything 
we  know. 


The  saving  in  the  cost  of  operation  which  can  be  effected 
by  substituting  electric  traction  or  self  contained  "compos- 
ite" motor  cars  for  the  ordinary  steam  locomotives  for 
handling  passenger  traffic  on  branch  lines  of  steam  railroads. 
is  causing  the  managers  of  such  roads  in  all  parts  of  the 
world  to  give  the  subject  much  attention.     The  ordinan,- 
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two  car  train  requires  five  men  to  operate  it,  engineer,  fire- 
man, baggageman,  conductor  and  brakeman ;  a  two  car 
train  operated  by  electricity  or  a  "composite"  motor  car 
would  require  but  two,  or  perhaps  three  men,  thus  effecting 
a  saving  of  from  40  to  60  per  cent  in  tlie  item  of  trainmen's 
wages. 

The  length  of  the  steam  railroad  spur  lines  and  the  light 
passenger  traffic  over  them  will  doubtless  in  many  cases 
prohibit  the  expenditure  for  copper  necessary  for  operation 
on  the  overhead  trolley  system.  For  such  lines  the  steam 
railroads,  and  in  some  instances  what  would  be  called  street 
railways,  have  turned  to  the  autocar.  We  have  described 
several  steam,  air  and  gasoline  motor  cars  in  the  past  few 
years,  and  at  present  the  demand  for  them  appears  to  be 
steadily,  though  slowly,  growing ;  the  greatest  demand  is  by 
steam  railroads,  however. 


considered  it  an  easy  matter  to  run  a  street  railway  and  pay 
big  dividends. 


It  is  extremely  difficult  to  keep  in  touch  with  the  street 
railway  controversy  in  Detroit  because  the  current  litera- 
ture on  the  subject  is  so  very  voluminous.  On  another 
page  is  a  brief  summary  of  what  has  happened  since  our 
last  issue ;  we  venture  no  predictions  for  the  future. 

The  Chamber  of  Commerce,  prominent  citizens,  Gov- 
ernor Pingree,  Mayor  Maybury.  officers  of  the  company 
and  others,  have  been  indulging  in  much  talk  and  nearly 
everybody's  motives  have  been  impeached.  Mr.  Pingree 
attempts  to  reach  the  public  through  proclamations  printed 
on  handbills  and  at  least  13  of  these  have  been  issued  by 
him,  beginning  with  No.  i,  which  we  reprinted  last  month. 

The  3-cent  fare  will  not  be  given  a  trial  just  now,  which 
is  possibly  a  misfortune.  The  belief  that  it  is  possible  to 
operate  a  street  railway  system  on  3-cent  fares  is  firmly 
fixed  in  the  minds  of  a  great  many  persons,  and  perhaps 
the  best  way  to  determine  whether  it  is  correct  is  to  make 
a  trial.  Detroit,  for  the  jiresent,  at  least,  has  refused  to 
play  dog  and  let  the  trial  be  made.  As  we  do  not  believe 
it  possible  to  make  a  success  of  street  railroading  on  a 
3-cent  basis,  we  congratulate  Detroit  and  condole  with  the 
street  railway  interests  which  would  reap  the  benefit  of  a 
costly  object  lesson. 


Atlanta  has  a  chance  to  buy  the  lines  of  the  Consolidated, 
by  paying  par  for  $2,000,000  of  stock  and  assuming  the 
bonded  indebtedness  of  $2,250,000.  The  property  paid  four 
per  cent  net  in  1898.  To  avail  itself  of  this  ofTer  the  city  is 
to  gra.it  at  once,  certain  franchises  now  asked  for  by  the 
company  and  the  latter  is  to  enjoy  a  practical  monopoly  in 
the  line  of  future  grants  as  against  another  company  which 
threatens  to  p;H-allel  the  best  lines  of  the  Consolidated.  The 
city  in  return  is  to  share  in  any  profits  over  three,  four  and 
five  per  cent  for  1900,  1901  and  1902,  respectively,  and  after, 
w-ith  the  privilege  of  purchase  at  any  time  it  is  ready. 

The  interesting  feature  of  the  situation  is  the  timidity 
which  all  of  a  sudden  seems  to  have  seized  the  very  people 
who  thought  they  were  thoroughly  inoculated  with  the  mu- 
nicipal ownership  idea.  Now  it  actually  confronts  them  and 
they  realize  that  interest  must  be  paid,  not  only  on  the  pres- 
ent liability,  but  the  cost  of  future  extensions  and  better- 
ments as  well,  and  that  a  failure  to  do  business  at  a  profit 
does  not  mean  a  receiver  but  increased  taxation  to  supply 
the  deficiency,  it  radically  changes  the  rosy  hues  of  "millions 
in  it,"  to  the  risk  which  continually  confronts  every  business 
man  and  corporation.  The  proposition  begins  to  assume 
faint  outlines  of  a  white  elephant  to  people  who  all  the  time 


When  the  Street  Railway  Accountants'  Association  of 
America  was  organized  in  March,  1897,  it  was  recognized 
that  probably  the  greatest  work  which  the  Association  could 
undertake  would  be  the  standardization  of  street  railway  ac- 
counts. Mr.  C.  N.  Duii'y  presented  a  paper  on  the  subject 
designed  to  elicit  a  full  discussion  as  to  the  objects  of  such 
a  system  and  the  best  means  of  reaching  them.  The  imme- 
diate result  was  the  appointment  of  a  committee  consisting 
of  C.  N.  Dufify,  secretary  and  treasurer  of  the  Citizens  Street 
Railway  Co.,  St.  Louis;  W.  F.  Ham,  secretary  of  the  Nas- 
sau Electric  Railroad  Co.,  Brooklyn,  and  John  F.  Calder- 
wood,  auditor  of  the  Twin  City  Rapid  Transit  Co.,  Minne- 
apolis, with  instruction  to  prepare  a  report. 

The  committee  presented  an  elaborate  report  at  Niagara 
Falls  in  October,  1897,  which  was  approved  by  the  Asso- 
ciation. At  that  time  H.  L.  Wilson,  auditor  of  the  West 
End  Street  Railway  Co.,  Boston,  and  H.  J.  Davies,  assistant 
secretary  and  treasurer  of  the  Cleveland  Electric  Railway 
Co.,  Cleveland,  were  added  to  the  committee  and  the  com- 
mittee made  a  permanent  one.  This  committee  made  a  sec- 
ond and  more  extended  report  at  Boston  in  September, 
1898,  which  was  adopted. 

When  the  first  report  was  discussed  a  question  was  raised, 
we  believe,  as  to  the  wisdom  of  this  Association  adopting  and 
recommending  a  system  of  accounts  without  first  getting 
the  approval  of  the  Boards  of  Railroad  Commissioners  of 
the  various  states,  since  the  Commissioners  have  in  many 
states,  the  final  decision  as  to  what  system  should  be  used 
by  the  companies  reporting  to  them.  The  permanent  com- 
mittee endeavored  during  the  following  year  to  have  meet 
with  it  the  Railroad  Commissioners  of  the  states  which  ex- 
ercise any  control  over  the  accounts  of  street  railways,  but 
arrangements  could  not  be  made  before  the  Boston  con- 
vention, and  the  report  as  adopted  was  that  of  the  street 
railway  accountants  only.  How  well  the  work  was  done  is 
shown  by  the  report  of  Mr.  Seymour  to  the  National  Asso- 
ciation of  the  State  Railroad  Commissioners  and  the  report 
of  Mr.  Dufify  to  President  Calderwood,  which  are  printed 
on  another  page.  Conference  with  representatives  of  the 
two  other  associations  mentioned  in  the  reports  showed  that 
only  a  few  changes  were  suggested,  all  of  minor  importance, 
and  all  such  as  were  readily  agreed  to  by  Mr.  Duffy  and 
Mr.  Ham. 

It  is  indeed,  a  high  compliment  to  the  committee  which 
prepared  the  "Standard  .System"  and  to  the  Association  to 
have  Mr.  Seymour's  committee  recommend  it  in  this 
language : 

It  was  found  that  the  form  prepared  by  the  street  railway  ac- 
countants was  so  much  more  advanced  in  its  preparation,  so  com- 
plete and  full  in  its  details,  and  so  well  adapted  for  its  purpose, 
owing  to  the  familiarity  of  those  who  prepared  it  with  street  railway 
accounting,  that  we  deemed  it  wise  to  abandon  the  work  which 
we  had  commenced,  and  advise  the  endorsement  and  adoption  of 
the  form  prepared  by  them. 

We  extend  congratulations  on  this  praise  from  such  a 
source,  and  with  a  feeling  of  pride  remember  that  the  "Re- 
view" was  to  some  small  extent  instrumental  in  forming  the 
Street  Railwav  Accountants'  Association. 


We  have  had  occasion  during  the  past  few  months  to 
mention  a  large  number  of  street  railway  companies  in  con- 
nection with  increases  in  the  rates  of  wages  paid,  and  this 
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wc  take  it  is  an  indication  of  the  correctness  of  a  statement 
we  have  frequently  made,  that  the  men  at  the  heads  of  our 
street  railways  have  the  welfare  of  their  einployes  at  heart. 
There  are  at  least  two  reasons  why  a  manaj^a-r  ought  t(j  pay 
his  men  just  as  hit4ii  wages  as  the  cdmpany  can  afford  ;  the 
company  f^cts  belter  service  when  the  men  know  their  work 
is  appreciated,  and,  as  an  individual,  the  manaj^er  is  hapi)ier, 
as  tlic  condition  of  the  men  with  whom  he  works  is  bettered. 
On  another  paye  we  note  that  the  Columbus  (O.)  Street 
Railway  Co.  has  decided  to  hereafter  pay  to  its  employes  a 
dividend  upon  tiie  wages  earned  since  the  preceding  divi- 
dend day,  at  the  same  rate  that  holders  of  the  company's 
stock  receive.  The  wording  of  the  resolnlinii  indicates  that 
this  is  regarded  by  the  company  as  an  increase  in  wages  to 
be  determined  in  amount  by  the  ability  of  the  company  to 
pay,  rather  than  a  sharing  of  profits  with  employes,  and  we 
find  it  difiRcult  to  reconcile  the  scheme  adopted  here,  with 
some  of  the  generally  accepted  economic  theories  respecting 
the  relations  of  capital  and  labor. 

In  a  lecture  before  the  State  Convention  of  Illinois  Mu- 
nici[)alities,  held  at  Peoria,  111.,  in  March  last,  Mr.  Allen  R. 
Foote  defined  interest  as  the  wage  of  capital,  and  wage  as 
the  interest  of  labor,  and  further  said;  "Wage  is  a  guaran- 
teed payment  for  the  use  of  capital,  and  of  labor,  without 
risk  of  loss  or  right  to  share  in  the  profit."  This  latter  defi- 
nition of  wage  is  probably  an  acceptable  one,  but  in  the 
short  statement,  "wage  is  the  interest  of  labor,"  accuracy 
has  been  sacrificed  to  brevity.  To  take  that  statement  lit- 
erally, would  be  to  assume  that  the  value  of  the  service  ren- 
dered by  labor  is  a  certain  sum,  say  twenty  (interest  at  five 
per  cent)  times,  the  annual  wages  earned  by  the  laborer ;  it 
would  be  nearer  the  truth  to  say  that  wage  is  composed  of 
interest  on  labor  and  a  sinking  fund  payment  (or  insurance 
f-remium).  Mr.  Foote's  theory  of  profit  sharing  is  that  after 
cost  has  been  properly  computed  (cost  includes  interest  on 
tlie  capital  invested)  any  profit  should  be  divided  between 
the  capital  and  labor  which  have  jointly  produced  it  by  pay- 
ing dividends  to  the  capitalist  on  his  money  invested,  and  to 
the  laborer  on  his  wages  earned  at  the  same  rate  per  cent. 
This  theory  of  dividing  profits  appears  to  carry  with  it  an 
atlniission  that  wage  is  not  the  "interest  of  labor,"  because 
were  that  so  the  amount  of  the  capitalist's  interest  and  the 
laborer's  wages  should  constitute  the  basis  of  the  division  of 
profits. 

According  to  the  more  generally  accepted  theory,  wage 
is  paid  to  purchase  labor,  as  any  other  commodity  is  bought, 
and  the  wage  would  therefore  be  a  measure  of  the  value  of 
the  service  rendered.  Waiving  all  cjuestion  as  to  why  labor 
should  share  in  the  profit  if  it  is  a  commodity,  and  admitting 
'.hat  profits  ought  to  be  shared  between  capital  and  labor, 
would  not  the  equitable  basis  of  division  be  to  pay  the  labor 
a  dividend  (at  the  same  rate  that  the  capital  receives  in  ex- 
cess of  interest)  on  one-half  the  amount  of  wages  earned? 
The  capital  has  been  invested  during  the  whole  of  the  divi- 
dend period,  while  the  labor  has  been  invested  from  day  to 
day  and  the  average  time  of  the  "investment"  is  but  one-half 
the  dividend  period. 

The  suggestions  are  made  in  order  to  call  attention  to  the 
fact  that  the  increase  in  wages  granted  by  the  Columbus 
Street  Railway  is  really  such,  and  is  much  more  than  the 
men  would  receive  were  distribution  made  on  an  equitable 
profit-sharing  basis.  In  the  plan  adopted  at  Columbus  no 
payment  of  interest  on  the  capital  stock  is  made  before  the 
profits  are  divided :  four  per  cent  per  annum  is  surely  a  very 


low  rale  of  interest  on  capital  invested  in  a  street  rail- 
way, so  that  in  fact  the  Columbus  employes  receive  all  the 
"profit"  that  is  distributed,  stockholders  getting  only  a  rea- 
sonable interest. 


THE  SITUATION  IN   DETROIT. 


There  have  been  a  number  of  very  sudden  shifts  in  the 
Detroit  street  railway  situation  during  the  past  month.  On 
July  14th,  all  of  the  street  railways  in  Detroit  started  to 
run  on  a  straight  3-cent  fare  basis,  selling  five  tickets  for  15 
cents  and  giving  universal  transfers. 

On  July  i8th,  the  city  council  met  and  reconsidered  its 
passage  of  the  security  franchise,  upon  which  depended 
the  sale  of  the  entire  Detroit  street  railway  properties  to  a 
company  representing  the  city,  and  from  this  action  the 
present  owners  declared  all  negotiations  at  an  end.  Three 
days  later  the  Citizens  Street  Ry.  and  the  Fort  Wayne  & 
Belle  Isle  Ry.  stopped  the  sale  of  3-ccnt  tickets  and  instead 
of  resuming  the  rate  that  has  been  in  force  for  20  years, 
si.\  tickets  for  25  cents,  the  rate  of  5  cents  and  no  tickets, 
was  established  on  all  lines  controlled  by  these  two  com- 
panies. The  Detroit  Ry.,  a  3-cent  line,  has  not  increased  its 
service  to  meet  the  demand  and  a  resolution  is  now  before 
the  C(juncil  asking  that  company  to  put  a  two-minute  ser- 
vice on  all  of  its  lines.  The  city  council  states  that  it  will 
refuse  all  favors  to  the  street  railway  people  pending  a  re- 
turn to  the  old  rates  of  fares. 

Mayor  Maybury,  who  is  opposed  to  "municipal  owner-  , 
ship,"  has  had  prepared  an  ordinance  which  he  proposes  to 
try  and  enforce  by  law  and  thereby  compel  the  5-cent  lines 
in  Detroit  to  reduce  their  rates  of  fare,  as  well  as  grant 
transfers.  This  ordinance,  as  approved  by  the  council, 
August  8th,  reads: 

"It  is  hereby  ordained  by  the  people  of  the  city  of  De- 
troit: That  the  said  Citizens'  Street  Railway  Co.,  its  suc- 
cessors and  assigns,  shall  keep  on  sale  on  its  cars  in  service 
at  all  timer,  tickets  to  be  sold  in  strips  or  packages  of  eight 
tickets  for  25  cents,  each  of  which  tickets  shall  be  accepted 
by  saitl  railway  company,  its  successors  or  assigns,  for  a  sin- 
gle ride  for  any  distance  in  either  direction,  over  the  lines 
or  route  operated  by  the  said  railway  company,  its  suc- 
cessors or  assigns,  on  a  car  on  which  it  is  presented ;  and 
any  passenger  presenting  such  ticket  or  upon  payment  of 
one  single  fare  charged  by  said  company,  shall  be  entitled 
to  a  transfer  ticket  good  for  a  continuous  ride  over  any 
other  line  or  route  operated  by  said  company,  provided  such 
ticket  is  presented  on  the  next  regular  car  of  the  company 
within  15  minutes  after  such  passenger  leaves  the  car  on 
which  he  receives  such  transfer  ticket.  This  ordinance  shall 
not  be  construed  to  afTect  any  lines  or  routes  of  street  rail- 
ways now  owned  by  the  Detroit  Railway  Company. 

"This  ordinance  shall  take  immediate  effect." 

Immediately  after  the  street  railway  companies  refuse  to 
comply  with  the  provisions  of  this  ordinance,  as  \'ice-Presi- 
dent  Hutchins  is  certain  they  will,  a  new  fight  in  the  courts 
will  start  in  Detroit.  Under  present  franchises  the  com- 
panies aflfected  have  the  right  to  charge  5  cents  for  every 
ride. 

This  is  the  street  railway  situation  in  Detroit  as  we  go  to 
press.  But  it  should  not  be  supposed  that  Governor  Pin- 
gree  and  his  associates  have  abandoned  the  municipal  ow^n- 
ership  proposition.  The  governor  proudly  states  that  the 
people  can  blame  only  themselves  for  the  present  5-cent 
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cash  fares  and,  further,  that  he  will  keep  \\p  the  fight  until 
after  the  election  this  fall,  and  if  then  the  voters  come  to  the 
front,  electing  a  city  council  favorable  to  his  ideas,  that 
municipal  ownership  will  yet  become  an  assured  fact. 

In  addition  to  its  other  street  railway  troubles  Detroit 
has  been  threatened  with  a  strike.  Vice-President  Hutchins 
and  General  Manager  du  Pont  made  a  number  of  conces- 
sions in  the  matter  of  rearranging  schedules  so  that  the  lo 
hours  work  of  the  men  would  be  within  1 1  hours,  instead 
of  12,  as  formerly  ;  also  the  rate  for  "tripper"  men  making 
less  than  four  hours  per  day  was  increased. 

The  employes'  union  started  out  to  demand  a  general  in- 
crease in  wages  from  20  and  21  cents  an  hour,  to  23  and  24 
cents,  and  at  a  general  meeting  on  the  night  of  August  ist, 
it  was  agreed  to  offer  to  compromise  at  21  cents  for  the  first 
nine  months  men  were  in  the  employ  of  the  company,  and 
22  cents  an  hour  thereafter.  Tiiis  proposition  was  submit- 
ted to  the  company's  officials  and  refused,  Mr.  Hutchins 
stating  that  it  was  impossible  at  this  time  to  grant  a  general 
increase  in  wages,  and  he  also  stated  that  the  question  of 
granting  an  increase  in  wages  would  not  be  submitted  to 
arbitration,  but  that  all  other  questions  in  dispute  would  be 
submitted  to  such  a  board. 


OPENING  OF  NEW    NIAGARA  BRIDGE. 


On  Friday,  July  21st,  the  International  Traction  Co.  form- 
ally opened  its  new  suspension  bridge  across  the  Niagara 
gorge  a  short  distance  above  the  villages  of  Lewiston,  N. 
Y.,  and  Queenston,  Ont.  This  bridge  was  built  by  the 
Lewiston  Connecting  Bridge  Co.  and  the  Queenston 
Heights  Bridge  Co.,  but  is  now  the  property  of  the  Inter- 
national Traction  Co.    The  bridge  has  been  fully  described 


OPENING  OF  THE  NEW  NIAGARA  BRIDGE. 

in  these  columns.  It  will  be  recalled  that  it  has  a  cable 
span  of  1,040  ft.  and  that  the  suspended  span  is  800  ft.  in 
length.  The  floor  of  the  structure  is  25  ft.  wide,  and 
through  the  center  there  has  been  laid  a  single  track  for 
electric  cars,  the  bridge  being  designed  as  one  of  the  con- 
necting links  in  a  belt  line  trolley  service  about  the  beau- 
tiful gorge. 


The  bridge  was  gaily  decorated  from  end  to  end  and 
presented  a  very  beautiful  sight.  Hon.  W.  Caryl  Ely,  presi- 
dent of  the  International  Traction  Co.,  had  sent  out  hand- 
some invitations  to  prominent  people  in  the  United  States 
and  Canada,  expressing  a  desire  to  have  them  present  at 


THE  FIRST  CAR. 

the  opening ;  enclosed  in  the  same  envelope  was  a  card  en- 
titling the  holder  to  free  transportation  over  all  the  com- 
pany's lines  on  July  21st  and  July  22d. 

The  guests  assembled  at  the  two  ends  of  the  bridge,  and 
shortly  after  i  o'clock  walked  to  the  center,  where  the  74th 
regiment  band,  of  BufTalo,  was  stationed.  After  a  general 
handshaking,  the  officers  of  the  International  Traction  Co. 
receiving  congratulations  from  all,  the  party  proceeded  to 
Queenston  Heights,  where  luncheon  was  served  in  tents 
erected  in  the  shadow  of  Brock's  Monument.  Numerous 
speches  were  made,  Mr.  Ely  presiding  as  toastmaster. 


KILLED  BY  A  RAILWAY  CURRENT. 


On  July  24tli,  ^ViIliam  Crites,  18  years  old,  was  killed 
by  the  railway  current  while  assisting  a  lineman  at  work  for 
tlie  Union  Traction  Co.,  in  Marion.  Ind. 

The  lineman  was  on  the  pole  lengthening  out  the  span 
wires  with  a  view  to  setting  the  poles  back  farther  in  the 
street  so  as  to  permit  of  paving  the  street  farther  out.  The 
lineman  states  that  he  instructed  Crites,  who  had  only  been 
working  for  the  company  a  short  time,  to  watch  the  coil  of 
wire  which  he  left  on  the  ground,  carrying  the  end  up  with 
him,  and  not  let  anybody  touch  it;  but  it  seems  that  the 
wire  came  in  contact  with  the  old  span  wire,  which  was 
charged  with  electric  current  on  account  of  leakage  at  the 
bell,  and  transmitted  current  to  the  ground,  and  that  Crites 
for  some  reason  had  hold  of  or  touched  the  wire,  thus  re- 
ceiving the  full  force  of  the  current,  and  was  instantly 
killed.  It  is  said  that  the  young  man  had  been  afflicted 
with  heart  disease. 


The  Chicago  Consolidated  Traction  Co.  has  been  fined 
$50  for  violation  of  the  smoke  ordinance. 
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The  city  of  Riclimoml,  V:i.,  wliich  has  the  distinction  of 
being  the  pioneer  city  in  the  use  of  the  siiif^le  trolley  system 
has  had  its  street  railway  facilities  increased  hy  a  new  road, 
which  embodies  the  latest  improvements  in  this  method  of 
traction.  The  Richmond  Traction  Co.  now  owns  a  system 
of  street  car  lines  comi>risinji;  16.04  niiles  of  track,  which 
are  shown  upon  the  accompanying  map  in  heavy  black  lines. 
The  main  line  of  the  road  passes  through  Broad  St.,  which 
is  the  principal  thoroughfare  of  the  city, for  a  distance  of  four 
miles  without  a  curve.  I'.egiiuiing  at  ChinsbDrazo  I'ark, 
a  beautiful  and  elevated  plateau  having  a  magnificent  view 
of  the  James  River  for  many  miles,  this  line  extends  west- 
ward to  the  E.xposition  Grounds,  situated  near  the  western 
b(uniilar\-  of  ihe  citv.    Along  this  route  or  inuuediately  con- 


thickly  settled  district  from  which  a  large  amount  of  traffic 
is  drawn. 

The  lines  are  double  track  throughout  the  whole  system 
with  the  exception  of  the  Gary  St.  loop,  whicli  is  a  single 
track,  and  the  construction  of  the  road  is  of  the  highest  or- 
der. Tlie  tracks  in  the  city  are  laid  with  95-lb.  grooved 
steel  girder  rails,  type  218,  of  the  Loraine  Steel  Co.,  while  in 
the  suburbs  there  is  one  mile  of  double  track  on  Robinson 
St.  and  3/  mile  on  Oakwood  Ave.  laid  with  60-II).  T-raiis. 
The  roadbed  consists  of  white  oak  ties  in  a  concrete  bed,  the 
concrete  being  6  in.  thick  below  the  ties,  extending  6  in. 
beyond  the  ends  of  the  ties,  and  also  filling  the  spaces  be- 
tween the  ties,  leaving  them  completely  embedded  in  con- 
crete.   This  construction  has  not  been  found  entirely  satis- 


tiguous  to  it  are  situated  nearly  all  of  the  public  buildings, 
markets,  churches  and  places  of  amusement,  among  which 
may  be  mentioned  the  State  House  and  grounds  containing 
many  historic  statues,  the  City  Hall,  Masonic  Temple,  Ar- 
mories, Base  Ball  Park,  Richmond  College,  State  Library, 
Soldiers'  Home  and  Lee  Monument  and  two  railroad  depots, 
those  of  the  Chesapeake  &  Ohio  and  the  Richmond.  Fred- 
ericksburg &  Potomac. 

From  the  Exposition  Grounds  the  line  turns  south  follow- 
ing Robinson  St.  to  the  Reservoir  Park,  the  most  frequented 
summer  resort  in  the  city.  From  i8th  and  Broad  Sts.  a 
double  track  branch  line  extends  northeastwardly  to  Oak- 
wood  Cemetery,  the  burial  place  of  thousands  of  soldiers, 
which  has  been  heretofore  entirely  without  street  car  facili- 
ties, and  another  branch  beginning  at  First  and  Broad  Sts. 
extends  southwestwardly  via  Cary  St.  to  the  picturesque 
Hollywood  Cemetery,  which  contains  many  historic  tombs, 
including  those  of  several  of  the  former  Presidents  of  the 
United  States.    This  section  of  the  road  passes  through  a 


factory  to  the  company,  but  was  forced  upon  it  by  the  city 
authorities.  Two  important  objections  to  this  construction 
have  developed  which  seem  impossible  to  be  remedied,  w-hile 
the  cit\'  enforces  this  style  of  construction.  One  of  these 
is  the  unyielding  nature  of  the  roadbed,  which,  on  account  of 
having  no  cushion,  causes  the  bolts  and  bonds  at  the  rail 
joints  to  be  hammered  loose  by  the  action  of  the  cars.  The 
other  objection  to  this  construction  is  the  premature  destruc- 
tion of  the  ties,  due  to  the  lack  of  drainage.  The  concrete 
practically  forms  a  series  of  troughs  in  which  the  ties  set 
and  from  which  there  is  no  way  to  drain  oft  the  water  which 
settles  around  and  rots  them.  Again  it  is  very  difficult  and 
extremely  expensive  to  renew  the  ties,  as  the  only  way  to 
remove  and  put  in  new  ones  is  by  chopping  out  all  the  con- 
crete around  them.  Outside  the  city  limits  stone  ballast 
has  been  used,  which  entirely  obviates  both  of  these  troubles. 
The  overhead  construction  is  neat  and  substantial.  On 
one  portion  of  Broad  St.  center  poles  of  steel  are  used,  the 
poles  weighing  about  1,000  lb.,  and  carrj-ing  cross-arms. 


512 


STREET  RAILWAY  REVIEW. 


[Vol.   IX,  No.  8. 


upon  which  the  feeders  are  run.  The  remainder  of  tlie  lines 
are  equipped  with  steel  side  poles  weighing  700  lb.  and  span 
wires.  The  feeders  are  all  carried  overhead  and  a  No.  o  trol- 
ley wire  is  used.  The  overhead  fittings  and  all  the  electrical 
apparatus  of  this  system  are  of  the  General  Electric  type. 

The  company  has  a  total  of  74  cars,  31  of  which  are  open 
summer  cars  and  the  remainder  closed  cars  and  trailers. 
There  is  also  one  snow  sweeper.  The  cars  are  of  several  dif- 
ferent makes  including  the  American  Car  Co.,  Jackson  & 
Sharpe  Co.,  and  Stevenson  &  Co.  They  are  supplied  with 
double  equipments  of  G.  E.  1,000  motors  and  Peckham 
double  extension  trucks.  Each  car  is  provided  with  two 
registers,  one  a  cash  register  of  the  New  Haven  Cash  Regis- 
ter Co.,  and  the  other  a  transfer  register,  built  by  the  Sterl- 
ing Supply  &  Manufacturing  Co.  Fenders  of  the  Consol- 
idated Car  Fender  Co.  are  placed  on  both  ends  of  the  cars 


of  this  building  32  ft.  are  partitioned  oflf,  which  space  is  used 
for  the  machine  and  repair  shop.  This  building  faces  on 
Robinson  St.  and  at  the  right  hand  side  just  beyond  the  en- 
trance is  a  large  inspection  pit,  30  ft.  in  length  and  its  width 
coveruig  three  parallel  tracks.  A  ccrlani  number  of  ':ars  ari 
brought  over  this  pit  and  inspected  each  day  and  a  record 
of  these  inspections  is  kept  by  a  special  method  which  will 
be  explained  below.  The  rest  of  this  barn  is  for  car  storage. 
The  repair  shop  in  the  rear  of  the  bar  covers  a  space  of 
32  ft.  X  84  ft.,  at  one  end  of  which  is  the  repair  pit  shown  in 
the  illustration.  The  machines  included  in  this  shop  are  a 
drill  press,  a  lathe  of  20  in.  swing  and  8  ft.  bed,  a  Gould 
&  Eberhardt  shaper,  a  Norton  emery  grinder,  an  armature 
rack,  water  rheostat,  and  a  pivoted  crane,  whose  travel  cov- 
ers this  pit,  lathe,  armature  rack  and  drill  press.  On  one 
side  of  this  shop  is  a  large  board  upon  which  all  the  shop 
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to  avoid  the  trouble  and  delay  of  changing  them  at  the  ter- 
minal points. 

The  use  of  these  fenders  has  been  attended  with  great  suc- 
cess and  the  company  has  avoided  several  fatal  accidents  by 
picking  up  a  number  of  children  at  different  times  who  ran 
directly  in  front  of  the  cars  and  who  would  have  undoubted- 
ly have  been  killed  but  for  this  protection.  On  one  occasion 
three  men  were  walking  on  the  track  in  a  very  dark  night 
and  were  not  perceived  by  the  motorman  of  an  approaching 
car  until  the  car  was  almost  upon  them.  The  car  struck 
them  while  running  at  a  good  speed,  and  all  three  were 
picked  up  by  the  fender  and  carried  some  distance  before 
the  car  could  be  stopped.  When  the  car  was  brought  to  a 
standstill  the  men  on  the  fender  were  found  to  be  unhurt  in 
any  way.- 

The  car  barn  is  situated  one  block  from  the  reservoir  Park- 
terminus  and  is  a  large  building  constructed  of  steel  columns 
filled  in  with  brick,  steel  arches  and  a  corrugated  iron  roof. 
It  is  84  ft.  in  width  and  224  ft.  long  and  contains  8  parallel 
tracks,  10  ft.  between  centers  and  192  ft.  long.     In  the  rear 


tools  are  hung.  Upon  this  board  is  shadowed  in  black 
paint  every  tool  which  belongs  upon  it,  so  that  in  replacing 
the  tools  each  one  always  occupies  its  own  place.  This 
Ijoard  also  enables  the  foreman  to  see  at  a  glance  if  all  the 
tools  have  been  replaced  at  night,  and  if  not,  just  what  ones 
are  missing.  The  machines  are  all  run  by  a  15-h.  p.  Crocker- 
Wheeler  motor  standing  on  an  elevated  platform  at  one  end 
of  the  machine  shop. 

The  repair  pit  shown  in  the  illustration  is  arranged  so  that 
the  portion  of  the  tracks  under  the  wheel  base  of  the  car 
can  be  entirely  removed,  and  the  weight  of  the  car  is  carried 
upon  four  screws  running  vertically  through  lugs  on  the 
four  ends  of  the  stationary  track.  A  truck  runs  upon  a 
track  at  the  bottom  of  this  pit  and  this  truck  contains  a 
carrier  which  can  be  screwed  up  vertically  under  the  car  to 
receive  the  motors,  wheels,  etc.,  when  they  are  disconnected 
from  the  car  truck.  They  are  then  lowered  and  rolled  out 
into  the  side  extension  of  the  pit,  where  they  are  picked  up 
by  the  crane  and  transferred  to  the  shop  fioor  or  to  the  ma- 
chines. 
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A  very  coiivi'iiiciil  iiirtlioil  nf  l)akinj,f  lunvly  woiiiul  arnia- 
tiirc's  and  fields  by  electricity  is  in  use  in  this  shop,  which  was 
devised  by  Mr.  O.  G.  Cosby,  the  master  mechanic  of  the 
company.  It  consists  of  a  water  rlieoslat  in  series  with  the 
500-volt  railway  cm-rent,  and  in  the  case  of  an  armature  two 
sections  on  ojjposite  sides  are  left  disconnected  from  the 
connimtator  and  these  arc  connected  to  the  rheostat  circuit 
which  allows  at  first  a  small  and  afterwards  a  gradually  in- 
creasing- cm-rent  to  How  through  the  armature  until  the  insu- 
lation is  thoroughly  dried  out.  An  anmicter  is  placed  in  tiie 
circuit  by  means  of  which  the  amount  of  current  supplied  at 
any  time  is  sliown.  This  process,  while  probably  not  an 
economical  one  where  a  large  number  of  armatures  arc 
being  rewound,  is  extremely  convenient  and  nmch  cleaner 
than  an  oven,  and  where  the  rewinding  of  an  armature  is 
only  an  occasional  occurrence  as  in  this  shop  this  nu'tliod  of 
drying  is  very  advantageous. 

The  company  maintains  a  very  methodical  and  syste- 
matic inspection  of  all  its  cars,  one-sixth  of  which  are  in- 
spected each  day  so  that  the  whole  number  of  cars  are  in- 
spected each  week.  A  monthly  record  is  posted  in  the  re- 
pair shop  upon  a  card  containing  the  number  of  each  car 
upon  one  side,  and  a  space  for  each  day  of  the  month  oppo- 
site each  car  number.  When  a  car  is  inspected  its  condition 
is  entered  upon  the  card  for  the  day  of  the  month  on  which 
the  inspection  occurs,  so  that  the  master  mechanic  and  mo- 
torman  can  see  at  a  glance  the  condition  of  every  car.  Those 
cars  marked  "bad"  arc  taken  into  the  shop  and  repaired  and 
this  is  entered  on  the  card  so  that  these  cars  are  marked 
"good"  on  the  date  of  their  repair. 

In  the  rear  of  the  machine  shop  and  separated  from  it  by 
about  15  ft.  is  a  paint  shop  built  of  corrugated  iron  capable 
of  holding  two  cars.  This  is  entered  by  means  of  the  track, 
which  runs  over  the  repair  pit,  and  the  two  parallel  tracks 
in  the  paint  shop  are  connected  by  means  of  a  transfer  table. 
Another  small  corrugated  iron  building  in  the  rear  of  the 
machine  shop  and  to  one  side  of  the  paint  shop  is  used  for 
a  store  room  for  the  shop  supplies  and  car  materials.  It  is 
divided  into  three  rooms  in  which  the  stores  arc  systematic- 
ally arranged.  Between  the  store  room  and  the  machine 
shop  is  a  water  tank  and  pump  for  supplying  buildings  with 
water,  as  city  water  is  not  available  at  this  point.  An  iso- 
lated wooden  building  near  the  car  barn  is  used  for  the  line 
wagon,  and  also  for  the  storage  of  the  track  and  overhead 
material ;  the  superintendent's  office  is  situated  in  a  building 
on  Robinson  St.,  directly  opposite  the  car  barn. 

The  present  power  house  of  this  road  is  situated  at  the 
corner  of  isth  and  Clay  Sts.,  on  the  bank  of  a  small  stream 
called  Shockoe  Creek,  but  this  plant  will  probably  only 
be  used  for  a  short  time,  as  the  same  interests  which  own 
the  railway  have  organized  a  company  for  the  general  sup- 
ply of  electric  power  whose  plant  is  now  in  course  of  con- 
struction. As  soon  as  this  plant  is  completed  the  railway 
power  plant,  which  is  now  considerably  overloaded,  will  be 
abandoned  and  the  road  will  take  its  power  from  the  new 
company's  plant. 

The  power  house  now  in  use  is  a  handsome  and  substan- 
tial building  of  brick  and  granite,  which  is  partly  shown 
in  the  accompanying  illustration.  It  is  divided  into  an  en- 
gine room  and  a  boiler  room  by  a  fireproof  partition  extend- 
ing through  the  center  of  the  building  between  the  two  roof 
arches.  The  roof  is  constructed  of  iron  trusses  covered 
with  slate :  the  building  has  a  frontage  of  212  ft.  and  is  268 
ft.  deep.    The  engine  room  is  equipped  with  two  Hamilton- 


Corliss  tandem  compound  condensing  engines,  made  by  the 
llooven,  Owens  &  Rentsciilcr  C(j. ;  the  cylinrlcr  dimensions 
are  16  in.  and  30  in.  by  42  in.  stroke,  rated  at  450  li.  p.,  and 
rmuiing  at  a  speed  of  102  r.  p.  m.  Each  engine  is  direct  con- 
nivted  to  a  30f>-kw.  6-polc  d.  E.  generator.  The  engines  are 
e(|uii)ped  with  Cochran  separators,  and  an  auxiliary  Chap- 
man gate  valve  is  placed  in  the  steam  pipe  to  each  engine 
for  use  in  case  of  emergency.  The  oil  cups  throughout  the 
plant  are  fed  from  a  tank  placed  near  the  ceiling  on  the  par- 
tition wall,  from  which  the  oil  is  piped  to  all  the  machinery. 
After  passing  through  the  bearings  it  is  carried  to  two  fil- 
ters in  the  basement  by  means  of  a  system  of  pipes,  and  after 
filtering  it  is  pumped  back  to  the  supply  tank. 

The  switchboard  is  of  the  standard  G.  E.  type,  containing 
2  inachinc  panels,  I  station  panel  and  9  feeder  panels.  A 
lightning  arrester  is  placed  on  the  back  of  each  panel  in  ad- 
dition to  its  usual  equipment,  and  instead  of  a  negative  panel 
the  return  circuits  are  brought  in  upon  a  bus  across  the  back 
of  the  two  machine  panels.  Alongside  of  the  switchboard 
is  a  daily  bulletin  to  be  filled  out  by  each  of  the  three  watches 
during  the  day.    The  items  entered  are  the  amount  of  coal 
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fired,  water  fed,  water  per  lb.  of  coal,  steam  per  kw.  hour  and 
coal  per  kw.  hour,  giving  a  complete  record  of  the  day's  run. 
Each  engine  has  a  J.  B.  Davis  &  Sons  feed  water  heater  and 
a  Dean  condenser  using  water  from  Shockoe  Creek. 

The  boiler  room,  which  is  about  10  ft.  below  the  level  of 
the  engine  room  floor,  contains  two  water  tube  boilers  rated 
at  300  h.  p.  each,  which  have  to  be  forced  considerably  to 
equal  the  engine  capacity.  The  boilers  use  city  water, 
which  is  particularly  bad  and  has  to  be  carried  into  a  tank 
outside  the  boiler  room  and  purified  with  boiler  compound 
before  using  in  the  boilers.  The  boilers  are  fed  by  two 
Worthington  feed  pumps,  measuring  7J4  x  4j^  in.  by  10  in. 
and  there  is  also  an  auxiliary  heater  in  the  boiler  room,  be- 
sides those  mentioned  above,  into  which  the  feed  pumps  and 
condenser  pumps  exhaust. 

In  front  of  the  boilers  is  a  track  upon  which  a  coal  car 
runs  from  which  the  boilers  are  fired.  There  are  scales  at 
the  boiler  room  door  where  the  coal  is  delivered  and  each 
car  load  of  coal  is  weighed  here  before  being  taken  to  the 
boilers,  where  it  is  fired  by  hand.  Soft  coal  is  used.  The 
boilers  are  connected  to  a  steel  self-supporting  stack  125  ft. 
in  height.  The  room  is  lighted  with  two  incandescent  arc 
lights  and  there  are  three  in  the  engine  room,  all  being  run 
in  series  on  the  railway  circuit.  Gas  is  also  supplied  for  use 
during  the  time  the  engines  are  shut  down. 
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Appreciating  the  value  of  amusement  resorts  as  feeders 
to  the  traffic  of  its  road,  the  company  controls  the  large 
auditorium  illustrated  herewith  located  upon  the  line  of  its 
road.  The  building  has  a  seating  capacity  for  12,000  peo- 
ple and  is  rented  for  convention  purposes,  etc.  It  is  also 
used  for  vaudeville  performances  and  other  amusements. 

The  officers  of  the  company  are:  E.  R.  Williams,  presi- 
dent; W.  M.  Ilabliston,  vice-president;  R.  L.  Williams, 
treasurer;  Jos.  L.  Young,  jr.,  auditor,  who  succeeds  J.  A. 
Cook,  just  resigned,  and  S.  P.  Cowardin,  superintendent. 
The  road  started  in  operation  upon  part  of  its  line  on  June 
20,  1896.  The  construction  was  in  the  hands  of  Mr.  A. 
LangstafT  Johnston,  consulting  engineer,  and  Mr.  S.  P. 
Cowardin,  first  assistant  engineer.  Mr.  Cowardin  then  took 
charge  of  the  building  of  the  electric  roads  of  Norfolk,  Va., 
which  are  owned  by  the  same  interests  and  returned  to  take 
active  charge  of  the  Richmond  road  on  Feb.  I,  1899.  His 
management  of  the  road  has  met  with  marked  success,  its 
operating  expenses  amounting  to  a  little  less  than  49  per 
cent  of  its  gross  receipts. 


E.  C.  HATHAWAY. 


The  organization  of  the  Lexington  (Ky.)  Railway  Co.  by 
a  Baltimore  syndicate  represented  by  Mr.  R.  Lancaster 
Williams,  which  was  noted  in  the  June  issue  of  the  "Re- 
view," has  been  followed  by  the  appointment  of  Mr.  E.  C. 
Hathaway  as  general  manager  of  the  company's  properties 
purchased  from  the  Belt  Electric  Line  Co.,  which  operated 
the  electric  railway ;  the  Central  Electric  Co.  running  the 


E.  C.  HATH.WV.W. 

lighting  plant ;  the  Hercules  Ice  Co.,  and  the  Passenger  & 
Belt  Co. 

Mr.  Hathaway  has  had  an  extended  experience  in  the 
construction  and  operation  of  electric  lighting,  steam  and 
gas  plants,  and  has  been  employed  in  the  capacity  of  con- 
sulting engineer  in  the  installation  of  several  street  rail- 
ways. He  was  born  in  Southboro,  Mass.,  Dec.  I,  1861,  and 
was  educated  at  Lynn,  Mass.  His  first  employment  was 
with  the  Boston  &  Hingham  Steamboat  Co.,  after  which 
he  successively  filled  prominent  positions  with  the  Highland 
Street  Railway  Co.,  of  Boston ;  the  Boston  &  Albany  Rail- 
road Co. ;  the  Chesapeake  Gas  Co.,  of  Baltimore,  Md.,  and 
the  Washington  Gas  Light  Co.,  of  Washington,  D.  C.  He 
was  then  associated  with  Prof.  T.  S.  C.  Lowe  in  the  building 


of  the  Mt.  Vv'ilson  Ry.,  of  Pasadena,  Cal.,  after  which  he  was 
employed  in  the  construction  of  the  Colorado  Springs  Gas 
&  Electric  Light  Co.  He  also  rebuilt  the  plant  of  the  Cap- 
ital Gas  &  Electric  Light  Co.,  of  Frankfort,  Ky. 

Mr.  Hathaway  was  next  employed  with  the  Charlotte 
Consolidated  Construction  Co.,  of  Charlotte,  N.  C,  which 
connection  he  severed  to  assume  his  present  position  as 
general  manager  of  the  Lexington  Railway  Co.,  to  which 
he  brings  a  wide  and  varied  experience  of  the  different  in- 
terests under  his  charge,  which  assures  their  successful 
management. 


MAINTENANCE  AND   REPAIR  OF  ROLLING 
STOCK. 


BY  J.  W.  r.REER,  GENERAL    MANAGER    YOAKUM 
MENT  CO. 


(TEX.)   IMPROVE- 


Eternal  vigilance  is  tlie  price  of  satisfactory  work  from 
all  classes  of  machinery  and  particularly  in  the  case  of  elec- 
tric street  railway  motors.  No  machinery  is  operated  un- 
der more  unfavorable  conditions  than  is  the  street  car 
motor;  it  is  placed  within  a  few  inches  of  the  ground,  the 
dust,  slush  or  mud  of  the  street  surrounding  it,  covering  it 
and  often  penetrating  it ;  its  duties  consist  largely  of  quick 
starts,  hard  pulls,  and  sudden  stops  ;  it  is  too  often  controlled 
by  one  who  has  no  more  idea  of  its  construction  or  weak- 
ness than  a  10  year  old  child  has  of  anatomy.  Bearing  these 
things  in  mind,  is  it  any  wonder  that  in  the  early  days 
motors  would  sometimes  play  out  and  cars  have  to  be 
"towed  in.''  The  astonishing  feature  to  those  who  fully 
realized  the  conditions  was  that  the  apparatus  could  be 
made  to  work  at  all. 

The  motors  of  the  present  day  are  vastly  superior  to  their 
forerunners  and  give  extremely  satisfactory  service ;  this  is 
due  to  the  energy  of  the  great  electric  companies  and  their 
willingness  to  spend  money  like  water  in  making  experi- 
ments. 

When  the  writer  looks  back  to  the  days  when  he  saw  Van 
Depoele  with  a  cheese-box  motor  on  the  front  platform  of  a 
horse  car  without  trucks,  geared  with  a  sprocket  chain  to 
the  front  axle,  and  the  car  counterbalanced  with  switch 
frogs,  brake  shoes  and  scrap  iron  placed  under  the  rear  plat- 
form to  keep  the  car  from  tilting  up,  or  to  the  days  and 
nights  (mostly  nights)  when  Sprague  tried  to  make  a  single 
y'A-h.  p.  motor  climb  a  10  per  cent  grade  with  a  12-ft.  car, 
aided  and  abetted  by  Crosby,  Greene  and  others,  he  feels 
that  the  names  of  these  men  should  of  right  be  remembered 
for  all  time  as  the  creators  of  electric  railroading. 

But  speaking  as  one  of  the  humbler  "experts"  who  helped 
to  work  out  the  first  proljlems  of  installation  and  operation, 
when  installation  and  engineering  meant  to  take  a  road  and, 
single  handed,  change  everything  from  the  track  construc- 
tion to  the  office  methods,  adopt  every  appliance  to  fit  the 
local  conditions,  break  in  every  employe  from  the  steam 
engineer  to  the  track  greaser  and  from  motorman  to  book- 
keeper, and  required  great  assurance  and  versatility,  the 
writer  wishes  to  record  his  opinion  that  the  magnificent 
courage  of  the  capitalists  who  invested  in  such  unpromising 
enterprises  deserves  to  rank  with  the  inventors  and  experi- 
menters. If  ever  a  blessing  to  man  was  conceived  by  acci- 
dent, born  of  experiment  and  nurtured  by  wealth,  it  is  the 
electric  car  motor. 
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'J'liis  (lif^'ifssiDii  lias  prix-ctdcil  far  t-iiough,  anrl  it  is  time- 
to  return  to  tlic  iniiiu'dialc  subject,  niaintcnaiicc  and  re|);iir 
of  rdiling  stock.  Tin-  motor  equipment  must  be  kept  clean, 
and  llio  cleanings,  daily,  semi-weekly  or  weekly,  accordinj^ 
to  the  comlitions,  may  be  rapidly  and  effectively  done  by 
means  of  ccjmpresscd  air  and  a  hose.  lUit  for  tliorouf,di 
overliaulinff,  comijlete  examination,  and  perfect  deaninf;, 
the  car  body  should  be  lifted  from  the  trucks,  the  trucks 
rolled  out  and  the  motor  cases  o[)encd,  and  everything; 
blown  out  in  the  most  thonnif^h  manner,  after  which  a  care- 
fid  wipiu);  with  waste  or  towels  (the  latter  prt'ferred)  is  in 
order.  With  the  aid  of  a  pneumatic  lift  one  man  can  re- 
move the  truck  from  a  car  or  replace  it  in  twenty  minutes, 
and  the  ease  and  facility  with  which  the  work  of  cleaning 
and  repairs  can  be  made  with  the  trucks  and  motors  sepa- 
rated from  the  car  as  compared  with  the  time  required  to 
do  the  same  work  w  itli  the  motors  under  the  car,  is  not  com- 
parable. 

A  sim[)k'  and  inexpensive  lift  may  be  made  in  your  own 
shop,  as  illustrated  in  the  accompanying  sketches. 


F-S     1 

AIR   HOISTS. 


Fig.  I  is  an  end  view  of  a  repair  pit  fitted  with  pneumatic 
hoists  for  lifting  the  car  bodies  ofif  the  trucks.  In  construct- 
ing this  hoist  four  air  jacks  are  used,  only  two  of  which  show 
in  the  end  view.  A,  A  are  the  rails  of  the  tracks  on  which 
the  car  stands.  The  jacks  are  placed  just  outside  the  rails 
and  pit  frame,  far  enough,  however,  to  allow  the  journal 
boxes  or  other  projecting  parts  of  a  truck  to  pass  when  the 
pistons  of  the  jacks  are  raised.  The  construction  of  each 
jack  is  as  follows :  B  is  4-ft.,  length  of  extra  heavy  wrought 
pipe  8  in.  in  diameter.  This  pipe  is  threaded  on  both  ends 
with  a  cap  F  over  the  top  and  a  floor  plate  G  at  the  bottom. 
C  is  a  piece  of  pipe  4  ft.  3  in.  long  and  2^  in.  in  diameter 
which  forms  the  piston  rod.  It  is  threaded  on  both  ends 
with  a  cap  D  at  the  top  end.  The  piston  E  is  made  of  two 
pieces  of  iron  with  a  leather  cup  between  them.  The  top 
plate  of  the  piston  is  a  2J/2  in.  flange  screwed  onto  the  rod 
and  just  filling  the  pipe  B.  The  bottom  plate  of  E  is  a  solid 
piece  of  iron  ',4  in.  less  in  diameter  than  B,  and  is  bolted  to 
its  mate  as  shown ;  between  the  two  is  placed  a  piece  of 
heavy  leather  having  its  edges  turned  down  to  form  a  cup. 
The  air  coming  into  the  jack  through  the  pipe  H  automat- 
ically sets  out  the  leather  cup  against  the  sides  of  the  cylin- 


der and  makes  an  air  tight  joint.  Tlie  hole  in  the  cap  F 
through  which  the  piston  rod  ('  passes  need  to  be  only  a 
comfortable  fit,  and  not  a  stuffing  box,  as  no  air  passes 
above  the  piston  E. 

l'",ach  of  these  jacks  will  lift  3,000  lb.  witli  an  air  pressure 
of  70  lb.  or  the  hoist  coni()lete  will  raise  a  car  body  weighing 
12,000  lb.  The  air  pipes  are  arranged  in  the  bottom  of  the  pit 
and  connected  in  such  a  way  that  the  air  is  admitted  to  all 
four  jacks  simultaneously  by  a  single,  stop  and  waste  lever 
valve,  in  the  supply  pipe.  An  extra  valve  at  each  jack  can 
be  put  in  the  air  pipes  if  desired.  The  cylinder  being  4  ft. 
long  :ind  the  intended  lift  not  to  exceed  3  ft.,  I  ft.  is  left  for 
bracing  purposes  between  the  cap  F  anrl  the  piston  E,  when 
the  latter  has  been  forced  up  3  ft. 

When  the  jacks  are  not  in  use  the  bearings  D,  D  stand 
level  with  the  top  of  the  rails  and  comidetcly  out  of  the 
way.  In  raising  a  car  body  a  piece  of  timber  is  laid  across 
the  sills  underneath  the  car  and  on  D,  D.  After  the  jacks 
are  set,  they  need  never  be  removed,  and  can  therefore  be 
built  in  the  brick  or  cement  floor  permanently,  or  filled 
round  with  earth.  There  is  nothing  to  wear  out  except  the 
leather  cup  which  packs  the  piston,  and  this  is  replaced 
when  necessary  by  unscrewing  F  and  pulling  the  piston 
out  of  the  cylinder. 

Each  of  these  jacks  costs  less  than  $25  to  build,  as  fol- 
lows : 

4  ft.  extra  heavy  pipe,  8-in.,  @  $1.60 $6.40 

4J/2  ft.  extra  heavy  pipe.  2'<2-in.,  @  20  cents.  .90 

Cap  F 2.00 

Flange  G 3.00 

Bearing  D 1.50 

Flange  E 1 .50 

Plate  E 1 .00 

4  bolts,  .20,  leather,  .50 70 

Labor  of  assembling 5.00 


$22.00 


To  form  the  leather  cup  for  packing  the  piston  of  an  8-in. 
jack,  cut  a  round  piece  from  sole  or  heavy  harness  leather, 
to  a  diameter  of  10  in.,  place  it  over  the  end  of  an  8-in.  pipe 
and  drive  a  wooden  plug  (slightly  tapered)  into  the  pipe 
over  the  leather.  The  piece  of  leather  should  first  be 
soaked  in  water  until  pliable ;  leave  the  plug  in  the  pipe 
till  the  water  dries  out  of  the  leather,  and  the  latter  will  re- 
Iain  lis  cup  shape.  The  wooden  plug  is,  of  course,  the 
I'.iickness  of  the  leather  smaller  than  the  pipe.  Of  course 
the  lift  can  be  used  for  many  purposes  besides  lifting  car 
bodies  from  the  trucks. 

In  addition  to  the  lift  described,  a  single  cylinder  or  jack, 
inverted,  and  hung  to  a  truss  or  joist  overhead  should  be 
[irovided  as  shown  in  F"ig.  2.  As  this  hoist  will  lift  3,000  lb., 
motors  can  be  picked  up  with  it,  wheels  and  axles  lifted,  one 
end  of  a  car  raised  to  take  out  wheels,  motors  dropped, 
motor  cases  opened  and  closed  with  it,  etc.  It  is  a  quick 
and  handy  tool,  which  saves  much  labor  and  consequent 
expense.  Instead  of  screwing  the  cap  F,  and  floor  plate  G. 
onto  B,  as  in  Fig.  I,  it  is  better  to  put  a  flat  plate  of 
wrought  iron  10  in.  in  diameter,  over  the  ends  of  B.  drill 
a  series  of  holes  around  and  close  to  the  edge  of  the  plates, 
and  connect  the  two  heads  together  with  long  rods  or 
bolts  J,  as  shown  in  Fig.  2. 

Besides  the  lifts  described,  the  writer  strongly  recom- 
mends two  other  pneumatic  tools  for  the  maintenance  and 
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repair  department  of  a  street  railway ;  these  are  a  reversible 
boring  machine  or  compressed  air  drill  and  a  pneumatic 
hammer. 

If  one  has  a  pneumatic  wood  boring'  machine  such,  for 
example,  as  that  made  by  the  Chicago  Pneuniatic  Tool 
Co.,  which  weighs  only  lo  lb.,  almost  any  of  the  boring  or 
drilling  of  a  car  or  repair  shop  can  be  done.  It  will  work 
in  any  position  and  in  the  most  out  of  the  way  places ;  holes 
in  places  that  cannot  be  reached  by  a  brace  and  bit  can  be 
readily  bored  or  drilled  with  this  apparatus. 

After  you  have  used  it  for  boring  all  the  holes  or  drilling 
all  the  iron  on  a  car,  you  can  pass  it  to  the  engineer  and  he 
will  find  that  a  round  wire  brush  on  a  long  rod  inserted  in 
the  boring  machine  is  the  finest  flue  cleaner  he  has  ever 
tried.  The  wire  brush  is  revolved  rapidly  through  the  flue 
and  the  machine  reversed  in  bringing  it  back,  straightens 
out  the  brush  for  another  liout. 

The  other  machine  is  a  pneuniatic  hammer  for  the  black- 
smith shop.  This  machine,  while  operateil  by  compressed 
air.  is  virtually  the  same  thing  as  a  steam  hammer  on  a 


KANL)  AlK  COMPRESSOR. 

small  scale.  The  pneumatic  hammer  used  by  the  writer 
IS  made  by  the  Rand  Drill  Co.,  lOO  Broadway,  N.  Y. 

A  simple  feed  handle  regulates  the  length  of  stroke,  or 
the  force  of  the  blow,  and  the  operation  is  easily  effected  by 
the  use  of  the  operating  handle,  which  is  so  arranged  that 
one  man  can  handle  his  work  and  the  machine  at  the  same 
time. 

In  this  connection  it  may  be  stated  that  the  air  com- 
pressor in  the  writer's  shop,  and  described  in  a  previous 
article,  is  of  the  type  illustrated  made  by  the  Rand  com- 
pany. This  compressor,  as  stated,  has  cylinders  12  x  12  in. 
and  6^  x  12  in.,  a  speed  of  no  r.  p.  m.,  and  compresses  174 
cu.  ft.  of  free  air  per  minute,  delivering  it  at  135  lb.  pressure. 

The  writer  does  not  believe  in  a  street  railway  company 
embarking  in  the  manufacture  of  electrical  supplies,  or  in 
maintaining  a  complete  foundry,  machine  shop  or  car 
building  establishment.  The  trouble  with  a  great  number 
of  small  street  railways  is  that  they  have  too  much  machin- 
ery and  too  many  men  in  the  shops.  The  facilities  for  doing 
things,  and  the  necessity  of  keeping  the  machinery  in  use, 
leads  to  the  wildest  extravagance,  and  the  small  amount 
saved  in  making  the  various  supplies  "in  our  shops,"  is  ab- 
sorbed many  times  over  by  the  new  parts  used,  where  the 
old  could  be  used  longer  if  the  men  did  not  "have  to  be 
kept  busy  at  something." 

Contrive  always  to  keep  jiist  a  little  more  work  ahead 
then  can  possibly  be  done  by  the  force  you  keep.     Every 


man  will  do  his  best  to  catch  up,  and  your  road  will  get 
value  received  for  the  wages  paid,  which  should  always  be 
a  shade  higher  than  paid  by  others  for  the  same  class  of 
work.  Result:  contented  men,  anxious  to  please,  and  de- 
sirous of  holding  their  jobs. 

l^'ivc  men  and  two  boys  (apprentices)  are  sufficient  to  do 
all  the  work  of  maintenance  and  repair  of  one  hundred  elec- 
tric cars,  provided  they  understand  their  business  and  are 
furnished  proper  tools  and  machinery.  Utility,  and  not 
quantity,  is  what  is  meant  by  proper  tools  and  machinery. 

The  labor  should  be  distributed  as  follows : 

I   machinist  and  i  apprentice  to  repair  and  clean 

motors. 
I  armature  winder  to  do  all  electric  work. 
I  painter  and  apprentice. 
I   carbuilder  or  woodworker. 
I   blacksmith. 

The  blacksmith  must  be  willing  to  help  both  the  ma- 
chinist and  the  carbuilder,  as  he  will  not  have  enough  to  do 
in  his  own  line  to  keep  him  fully  employed,  and  both  of  the 
others  will  at  times  need  help  such  as  he  can  give.  Me- 
chanics who  are  only  willing  to  do  one  thing  are  of  very 
little  use  around  the  repair  shops  of  a  street  railway. 

In  addition  to  the  pneumatic  tools  already  described,  the 
machinery  should  comprise : 

A  pneumatic  spraying  machine  for  the  paint  shop  with 
which  the  painter  can  rapidly  and  evenly  apply  all  the  first 
or  rougii  coals  of  paint. 

A  hydraulic  wheel  press  of  60  tons  capacity  fitted  with 
the  necessary  tools  for  pressing  on  and  of?  not  only  car 
wheels,  but  pinions,  gears,  etc.,  as  well. 

A  lathe  with  an  8-ft.  bed  and  a  swing  of  36  in.,  geared 
direct  to  a  motor. 

A  band  saw,  a  drill  press,  a  grinding  machine  (emery 
wheel  on  one  end  of  the  mandril  and  a  grindstone  on  the 
other). 

An  air  pipe  to  the  furnace  of  the  blacksmith,  and  one  in 
the  armature  room  for  blowing  out  fields,  armature,  etc. 

This  is  all  the  machinery  that  is  needed  in  the  repair 
shops  of  a  one  hundred  car  road,  and  is  sufficient  to  enable 
the  number  of  men  before  mentioned  to  do  the  work  with 
ease.    But  there  must  be  at  all  times  for  the  shop  force  ten 
cars  out  of  that  number,  as  follows : 
Painter,  four  cars. 
Carbuilder,  two  cars. 
Machinist,  two  cars. 
Car  washers,  two  cars. 

The  painter  should  have  in  his  shop  always  two  cars 
which  are  being  painted  from  start  to  finish,  and  the  two 
cars  which  are  being  retouched  and  varnished.  Cars  prop- 
erly varnished  and  retouched  twice  a  year  do  not  need  re- 
painting oftener  than  once  every  two  years.  A  painter  with 
less  than  four  cars  in  the  shop  is  compelled  either  not  to 
do  a  day's  work  or  to  make  a  poor  job  by  crowding. 

The  carbuilder  must  have  continually  one  car  in  his  shop 
which  is  receiving  a  general  overhauling,  and  another  which 
is  receiving  the  daily  repairs  incident  to  the  business. 

The  machinist  must  have  one  car  in  his  shop  which  has 
the  trucks  removed  and  the  motors  being  thoroughly  over- 
hauled, while  he  has  another  receiving  the  temporary  clean- 
ing and  minor  repairs. 

The  car  cleaner  should  have  one  car  cleaned  and  ready 
to  go  out,  while  he  is  working  on  a  second  car ;  thus  he 
requires  two  cars. 
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Most  roads  iiowailays  have  a  (loul)lc  ('(inipiiu-nt  of  cars, 
lint  I  am  sorry  to  say  few  of  tliciii  seem  to  be  able  to  keep 
the  e(jui])mcnt  in  shape  to  do  the  work  intended,  hence  you 
continually  hear  the  complaint  from  passengers,  "this  road 
runs  box  cars  all  summer  and  open  cars  all  winter."  Men 
cannot  do  work  unlcs  they  have  somethinff  to  work  on,  so 
keep  the  work  ahead  of  them  in  the  systematic  way  pointed 
out,  and  never  let  a  shortage  of  cars  for  a  special  occasion 
cause  you  to  rob  the  shops.  You  mi.i;ht  make  a  few  dollars 
on  that  day,  but  you  disarrange  the  shop  system,  and  in  the 
long  run  it  costs  you  many  times  the  profit  made. 


SECOND  STRIKE  AT  CLEVELAND. 


The  strike  on  the  Cleveland  Electric  Ry.  which  was  begun  June 
lotli  and  lasted  till  June  25th  was  settled,  so  it  was  thought,  by 
an  agreement  reached  on  the  latter  date.  The  substance  of  this 
agreement  covered  five  points  as  given  in  the  "Review"  for  July, 
page  490.  One  of  the  articles  provided  that  the  non-union  men 
employed  by  the  company  during  that  strike  were  to  be  retained 
and  not  subject  to  annoyance  by  the  union  men  who  were  to  be 
taken  back  and  given  80  per  cent  of  the  runs. 

The  union  men  acted  in  bad  faith  and  it  v/as  soon  discovered 
that  a  car  with  a  non-union  crew  would  be  stoned  and  the  men 
assaulted.  To  prevent  this  the  runs  of  the  cars  in  charge  of  non- 
union men  were  not  posted  on  the  bulletin  boards  at  the  barns, 
so  that  the  "sympathizers"  could  not  be  advised  of  what  cars  to 
stone. 

The  refusal  to  again  post  the  runs  of  non-union  crews  was  one 
of  the  grievances  alleged  by  the  men  when  a  second  strike  was 
begun  at  4.15  a.  m.  on  July  17th.  The  immediate  cause  was  the 
discharge  of  10  union  men  who  refused  to  go  out  on  cars  having 
a  non-union  man  in  the  crew. 

Cars  were  sent  out  about  8  o'clock  on  two  lines  and  were 
mobbed,  the  crews  being  severely  beaten.  The  violence  increased 
and  culminated  in  the  blowing  up  of  a  car  (by  placing  dynamite 
on  the  track)  on  the  evening  of  the  20th.  Later  the  same  night 
a  dynamite  bomb  was  exploded  at  one  of  the  car  barns  in  an  at- 
tempt to  injure  non-union  men  quartered  there.  The  riots  in- 
creased in  frequency  and  violence  and  the  state  militia  was 
called  out  to  cope  with  the  disorderly  elements. 

Five  hundred  troops  arrived  on  the  21st  and  500  more  were 
ordered  to  Cleveland  on  the  24th.  More  cars  were  wrecked  by  ex- 
plosives on  the  22d  and  23d.  The  first  fatality  was  the  shooting 
of  one  of  the  rioters  by  a  non-union  motorman. 

By  the  27th  Mayor  Farley  had  reached  the  conclusion  that  the 
time  for  diplomacy  was  past  and  when  the  city  council,  which 
proposed  to  appoint  a  committee  to  investigate  the  cause  of  the 
strike,  he  made  a  pertinent  speech  saying  that  "now  is  a  good 
time  for  everyone  to  mind  his  own  business."  Soldiers  were  quar- 
tered in  the  school  houses  against  the  protest  of  the  school  trus- 
tees. 

The  strikers  declared  a  boycott  on  the  street  cars,  and  every- 
body who  rides  on  them,  and  on  the  soldiers,  from  which  much 
was  expected.  It  was  to  extend  even  to  persons  who  sold  goods 
to  persons  who  rode  on  the  cars;  naturally  this  was  too  sweeping 
to  last. 

On  the  22d  the  press  committee  of  the  strikers  gave  out  a 
lengthy  statement  advocating  violence,  which  was  in  part  as  fol- 
lows: 

"Let  every  man  abide  by  arbitration,  if  such  method  of  adjudi- 
cation does  not  bear  the  unmistakable  evidence  of  partiality. 

"We  believe  that  force  can  be  applied  in  many  instances,  and 
that  it  is  absolutely  essential  in  the  present  case.  Government 
protects  life  and  property,  but  does  not  regard  labor  in  any  light 
whatever.  We  are  lackin.e  a  principle  in  government  because  we 
cannot  employ  the  forces  of  the  government  to  enforce  the  de- 
mands of  labor.  Government  runs  the  street  cars  and  threatens  to 
shoot  the  men  who  dare  interfere. 

"Therefore  the  power  of  the  laborers  is  nullified  by  the  very 
government  which  says  the  laboring  man  has  a  right  to  toil. 
When  any  form  of  despotism  arrays  itself  against  the  struggling 
masses,    it   cannot   be   successfully    coped    with   by   common   law. 


When  great  aggregations  of  capital  defy  law  and  wipe  out  compe- 
tition, thereby  diminishing  the  demand  tor  labor,  they  must  be 
met  by  an  clement  strong  enough  to  render  their  organization 
futile. 

"This  is  the  power  the  union  men  wield  today.  It  is  a  power  for 
great  good  in  the  community.  It  protects  the  poor  from  the  op- 
pression of  the  fabulously  rich  and  keeps  before  the  public  eye  the 
various  stages  of  progress  along  the  lines  of  economic  develop- 
ment." 

Dynamite  outrages  continued,  nearly  every  day  a  car  was  rc- 
[lorted  having  been  injured  by  explosives. 

The  citizens  of  Cleveland  are  growing  heartily  tired  of  the  vio- 
lence which  has  attended  this  strike,  and  the  press  reports  of 
August  9th  contain  the  following  paragraph: 

"At  an  enthusiastic  meeting  of  more  than  200  business  men  this 
afternoon  a  fund  of  $10,000  was  started  for  the  suppression  of  law- 
lessness in  connection  with  the  street  railway  strike.  Many  speak- 
ers denounced  the  strikers  and  perpetrators  of  violence.  As  a  re- 
sult of  the  meeting  a  demand  will  be  made  for  the  establishment 
of  a  regular  army  post  in  Cleveland.  Steps  were  also  taken  to  in- 
crease the  police  force  of  the  city.  The  appointment  of  a  commit- 
tee of  five  was  authorized  to  take  steps  to  lift  the  boycott.  The 
meeting  resulted  from  the  blowing  up  of  a  Wade  Park  Ave.  car 
with  dynamite  early  this  morning." 


INDIANAPOLIS  RAILWAY  CAR  PLANT. 


The  Indianapolis  Street  Railway  Co.  is  erecting  and  equipping 
a  plant  for  the  manufacture  of  all  its  own  street  cars.  Ground 
has  been  broken  for  the  shop  building  and  much  of  the  machinery 
has  been  ordered.  The  building  will  adjoin  the  present  car  barns 
in  West  Washington  St.:  it  will  have  a  frontage  of  200  ft.  and  be 
200  ft.  deep.  Mr.  Charles  Remelius,  who  was  connected  with  the 
Detroit  car  shops,  has  been  appointed  master  mechanic  of  the 
Indianapolis  shops  now  building.  The  plant,  it  is  announced,  will 
be  as  well  equipped  as  any  in  the  country,  and  will  employ  about 
100  men  at  the  start. 

It  is  the  company's  intention  to  start  building  its  cars  as  soon 
as  possible  and  it  is  thought  that  some  of  the  new  cars  built  at 
home  will  be  in  operation  by  November  1st.  For  the  first  three 
months  closed  cars  only  will  be  built,  and  then  Mr.  Remelius 
will  turn  his  attention  to  building  open  cars  for  service  next  sea- 
son. The  company  expects  within  a  year  to  build  at  least  300 
new  cars  in  addition  to  those  remodeled.  The  new  cars  will  each 
accommodate  50  persons  comfortably.  When  the  plant  is  fully 
equipped  it  will  have  a  capacity  of  a  new  car  a  day.  The  bodies 
of  the  closed  cars  will  be  22  ft.  in  length,  with  large  platforms  in 
the  rear,  upon  which  a  smoking  compartment  will  be  built.  The 
paint  shop  is  designed  to  hold  20  cars. 

The  power  plant  of  the  company  in  West  Washington  St.  is 
being  enlarged  and  a  complete  new  equipment  of  motive  power 
has  been  ordered.  It  consists  of  a  2.000-h.  p.  engine,  a  1.200-kw. 
generator,  and  three  new  boilers.  The  contract  requires  that  this 
plant  shall  be  in  operation  within  six  months.  The  old  plant  will 
be  used  as  a  reserve.  The  engine  room  and  boiler  room  are  be;ng 
enlarged.  The  company  has  secured  ground  for  building  tracks 
and  switches  and  will  soon  be  able  to  land  its  coal  and  materials 
at  the  plant  and  shops  by  rail. 

The  company  has  also  let  a  contract  for  a  new  car  bam  in 
Louisiana  St..  100  x  180  ft.  It  will  have  a  capacity  of  50  cars,  and 
will  be  finished,  it  is  announced,  by  October  1st.  The  McLean 
Place  barns  will  be  enlarged,  so  as  to  accommodate  200  cars. 

.\  large  amount  of  reconstruction  of  track  is  being  carried  on. 
and  about  25  miles  will  be  rebuilt  this  year.  All  the  reconstructed 
track  is  being  laid  with  welded  joints  and  eventually  it  is  in- 
tended to  weld  all  of  the  tracks  of  the  system. 


.\  new  baggage  car,  built  by  the  Cedar  Rapids  (la.)  and  Marion 
Street  Railway  Co.  was  put  into  service  on  that  road  on  July  22d. 


In  the  second  trial  of  the  suit  of  the  City  of  Toledo  against  the 
Water  Street  Ry.  last  month,  the  city  was  awarded  $8,860.  which 
is  $42,000  less  than  the  verdict  returned  at  the  first  trial.  Both 
sides  are  dissatisfied  and  have  asked  for  a  new  trial,  the  city  claim- 
ing the  damages  incommensurate,  and  the  railway  company  con- 
sidering them  excessive. 
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TRAFFIC  ON  CHICAGO  ELEVATED  ROADS. 


All  of  the  elevated  roads  in  Chicago  have  shown  marked  gains 
in  their  traffic.  During  the  first  six  months  of  1899  the  Metropolitan 
if  reported  to  have  carried  2.200,000  passengers  more  than  in  the 
corresponding  period  of  1898,  the  gain  being  about  19  per  cent;  for 
July  the  gain  was  about  26  per  cent.  The  company  docs  not  make 
public  information,  but  the  talk  of  the  stock  brokers  is  to  the  effect 
that  it  has  earned  a  dividend  every  month  since  the  new  company 
began  operating. 

The  South  Side  tor  the  first  half  of  the  year  shows  a  gain  of 
I7!i  per  cent  in  gross  receipts,  and  the  belief  is  current  that  its 
stock  will  soon  be  put  on  a  4  per  cent  basis. 

Figures  for  the  Lake  Street  are  not  at  hand,  but  the  increase  is 
said  to  be  very  encouraging. 


TERRIBLE  DISASTER   NEAR  BRIDGEPORT, 
CONN. 


The  most  appalling  street  railway  accident  of  recent  years  was 
that  near  Bridgeport,  Conn.,  on  Sunday,  -August  6th,  in  which 
nearly  twice  as  many  lives  were  lost  as  in  the  terrible  Cleveland 
bridge  accident  Nov.   16,  1895. 

The  Stratford  extension  of  the  Milford  (Conn.)  Street  Ry..  ' 
forming  the  last  section  of  an  electric  line  from  Bridgeport  to 
Ansonia,  was  opened  for  traffic  on  August  3d,  having  just  been 
completed.  About  midway  between  Bridgeport  and  Shelton  the 
road  crosses  Peck's  Pond  on  a  long  bridge  which  is  approached 
from  the  south  end  by  an  earth  embankment  descending  on  a  3 
per  cent  grade  for  250  ft.  The  rails  used  are  s'A  in.  deep  and  on 
the  bridge  are  6  x  lo-in.  guard  timbers  bolted  to  the  ties.     A  sec- 


VIEWS  OF  THE  WRECKED  CAR. 


A  NEW  RAILWAY  FOR  STEUBENVILLE,  O. 


The  city  of  Stcubenville,  C,  is  about  to  grant  a  franchise  for  a 
street  railway  for  which  bids  have  been  advertised  by  the  city  clerk. 
The  route,  which  is  called  the  Steubenville  and  Mingo  Route, 
commences  at  Ross  and  Third  Sts.  and  continues  in  a  south- 
westwardly  direction  to  the  city  limits  of  Steubenville.  Bids  were 
called  for  with  reference  to  the  terms  and  conditions  contained 
in  an  ordinance  passed  July  11,  1899.  All  bidders  were  obliged  to 
specify  the  lowest  rates  of  fare  for  which  passengers  would  be 
carried  over  the  proposed  route,  viz.:  Single  cash  fare,  number  of 
tickets  for  one  dollar,  number  of  tickets  for  50  cents  and  number  of 
tickets  for  25  cents. 

Only  one  bid  was  received  from  a  company  known  as  the 
Wheeling  Co.,  which  gave  bonds  of  $10,000  with  the  Baltimore 
Guarantee  Co.  as  sureties.  The  Wheeling  Co.  offers  to  carry  passen- 
gers at  the  following  rates:  Single  cash  fare,  5  cents;  22  com- 
mutation tickets  for  $1,  11  for  50  cents,  5  for  25  cents;  children 
under  6  years  accompanied  by  adult  person,  free. 


tion  of  the  trestle  near  the  scene  of  the  accident  is  shown  in  one 
of  the  engravings. 

On  Sunday  the  traffic  was  heavy,  it  being  the  first  holiday  since 
the  line  was  opened.  A  car  left  Bridgeport  at  2  p.  m.  and  when 
passing  Stratford,  which  is  two  miles  from  the  trestle,  had  42 
passengers  on  board.  At  this  writing  it  is  not  known  whether 
there  were  others  taken  on  later  or  not.  When  the  approach  to 
the  bridge  was  reached  the  car  commenced  to  rock  violently, 
and  finally  jumped  the  track  just  after  passing  the  first  pier.  It 
ran  over  the  ties  for  a  distance  of  85  ft.,  and  then  left  the  struc- 
ture. The  car,  which  was  an  open  one,  turned  over,  spilling  all 
the  passengers,  who  fell  into  the  marsh,  some  50  feet  below,  the 
car  falling  on  top  of  them.  This  fact  accounts  for  the  great  num- 
ber of  persons  killed.  Twenty-nine  were  killed  and  12  seriously  in- 
jured. Watches  found  on  two  of  the  bodies  show  the  time  of  the 
accident  to  have  been  3:23. 

One  man  jumped  from  the  front  platform  of  the  car  when  it 
left  the  track  escaped  without  serious  injury,  having  landed  in 
soft  mud.  The  motorman  also  jumped,  striking  the  ties  and 
thence  falling  into  the  marsh;  he  suffered  only  bruises. 


Aug.  is,  iSgg.] 


STREET  RAILWAY  REVIEW. 


SV) 


Soon  after  the  accident  a  force  of  men  was  at  work  rcmovinR 
the  dead  and  injured,  the  Rreater  number  of  whom  were  pinned 
under  the  car. 

On  the  next  day  the  coroner's  jury  examined  the  scene  of  the 
wreck.  The  car,  wliich  had  sunk  in  the  mud  Ijeneatli  the  liridge, 
was  removed  and  carefully  examined.  The  wheel  llan«es  were 
found  to  be  in  perfect  condition.  The  brake  and  brake  rod  also 
were  uninjured.  The  location  of  the  controller  handle  showed 
that  at  the  lime  the  car  left  the  bridge  the  current  was  turned  com- 
pletely olT.  Bridge  experts  who  accompanied  the  jury,  said  that  a 
car  running  rapidly  over  the  earth  approach  would  aciiuirc  a 
springy,  swaying  motion,  because  of  the  elastic  properties  of  the 
earth.  If  a  car  traveled  down  the  approach  at  a  high  rate  of 
speed,  they  said,  it  would,  at  the  time  the  trestle  was  reached,  be 
swaying  considerably.  So  long  as  it  remained  on  the  earthen  foun- 
dation there  would  be  little  danger  of  leaving  the  irons,  but  when 
the  bridge  was  reached  the  elasticity  of  the  liiuiulation  immediately 
would  be  removed,  the  bridge  being  rigid  and  the  tendency  would 
be  for  the  car  to  spring  up  from  the  rails. 

George  Hamilton,  the  motorman  of  the  ill-fated  car,  was  ar- 
raigned in  the  Stratford  justice  court  charged  with  manslaughter. 


liRIDGE  OVER  PECK'S  PONI). 

lie  pleaded  not  guilty  and  the  ca;e  was  continued  for  one  week. 
The  prisoner's  bail  was  fixed  at  $2,000,  which  he  furnished. 

Engineer  W.  W.  Starr,  who  superintended  the  building  of  the 
bridge,  said  that  the  bridge  was  perfectly  safe  in  every  respect. 
In  his  opinion,  after  a  thorough  examination,  the  motorman  be- 
came bewildered  as  the  car  commenced  to  travel  fast  down  the 
incline  and  finding  himself  in  a  dangerous  situat|ion  lost  his 
head  and  turned  the  current  on  instead  of  reducing  it. 

Since  the  accident  two  other  cars  have  jumped  the  track  at 
other  points  on  the  road,  no  one  being  injured  in  either  case. 

Under  the  common  law  there  was  no  civil  action  sounding  in 
damages  for  the  wrongful  killing  of  a  person;  pain  and  suffering, 
cost  of  medical  attendance,  loss  of  wages,  etc.,  being  the  elements 
of  damage,  no  action  would  lie  where  death  was  instantaneous. 
This  rule  has  been  modified  by  statute  in  most  of  our  states,  but 
the  Connecticut  law  is  ratlier  peculiar  in  that  the  damages  recover- 
able where  death  was  instantaneous  are  limited  to  $100.  The  im- 
portant question  in  the  suits  which  will  doubtless  be  brought 
against  the  company,  will  be  whether  falling  through  a  distance 
of  50  ft.  or  more  is  a  cause  of  physical  or  mental  suflFering,  as  no 
less  than  23  of  the  passengers  were  killed  on  striking  the  ground. 


A  CHAPTER  OF  LESSER  ACCIDENTS. 


July  29th  a  car  on  the  Montgomery  (Pa.)  &  Chester  electric  line 
left  the  track  in  Phoenixville  and  ran  into  a  building.  The  car 
was  wrecked  and  a  number  of  persons  hurl,  but  none  seriously. 


Two  cars  belonging  to  the  Wilmington  &  Chester  Traction  Co. 
collided  on  July  8th  near  Bellevue  and  14  persons  were  injured. 
The  injured  were  promptly  cared  for  by  the  company  and  those  who 
were  not  able  to  be  taken  home  were  sent  to  the  Delaware  Hospital. 
The  safety  signal  had  been  tampered  with  and  the  cars  met  on  a 
grade  where  it  was  impossible  to  stop  them. 


July  30th  there  was  a  collision  between  a  passenger  car  and 
an  express  car  on  the  Winchester  Avenue  road  of  New  Haven, 
Conn.,  near  Woodmonl.  It  is  stated  that  the  accident  was  due  to 
the  motorman  of  the  express  car  trying  to  "steal"  a  switch;  he 
was  seriously  hurl,  being  the  only  one  on  cither  car  injured. 


A  slight  collision  occurred  at  the  junction  o(  S9lli  St.  and  Kighlli 
Ave.,  N.  Y.  City  on  July  21  st,  caused  by  the  stopping  of  a  59lh  Si. 
car  too  suddenly  when  signalled  by  the  flagman.  Three  cars  were 
running  very  close  to  each  other,  and  when  the  first  made  a  sud- 
den stop  the  second  and  third  cars  crashed  together.  Two  passen- 
gers who  stood  up  to  see  why  the  car  stopped  were  knocked  down, 
but  not  seriously  hurt. 


An  electric  car  was  wrecked  on  a  curve  between  Joplin  and  Ga- 
lena on  the  evening  of  July  i6th.  The  car  was  slightly  behind  time 
and  was  running  around  the  curve  at  a  speed  of  about  twenty  miles 
an  hour  and  its  derailment  is  thought  to  have  been  due  to  a  broken 
wheel  flange.  ,\fter  bumping  along  the  ties  (or  100  ft.  the  car  left 
the  roadbed  and  plunged  down  an  embankment  on  one  side. 

There  were  about  40  passengers  on  the  car  when  it  left  the  rails, 
but  none  sustained  any  more  serious  injury  than  a  thorough 
shaking  up  or  slight  bruises. 


July  23d  a  collision  occurred  on  the  Bradford  (Pa.)  Electric 
Street  Ry.  which  resulted  in  the  death  of  one  person,  a  passenger, 
the  severe  injury  of  one  of  the  motormen  and  lesser  injuries  to 
nine  others.  One  car  was  proceeding  up  a  rather  sleep  grade,  fol- 
lowed at  a  distance  of  a  block  or  more  by  a  special  car  going 
after  a  funeral  party.  The  motorman  of  the  first  car  saw  the  car 
that  he  had  expected  to  meet  at  the  next  passing  point,  approach- 
ing, and  therefore  shifted  his  trolley  and  started  back  to  make  an- 
other switch.  The  special  car  which  had  been  following  was 
concealed  from  view  because  of  a  curve  and  the  two  collided  with 
the  result  stated. 


A  serious  collision  occurred  at  South  Dighton.  Mass.,  on  the 
Summerset  &  Swansea  road  on  July  17th.  At  the  Gushee  hill 
turnout  the  motorman  of  the  regular  from  Summerset  car  failed 
to  notify  the  motorman  of  the  down  car  that  specials  were  fol- 
lowing him.  The  car  from  Taunton  at  once  proceeded,  but  had 
not  gone  500  ft.  beyond  the  turnout  when  the  first  special  came 
into  view  through  the  fog,  and  before  the  motorman  could  put  on 
the  brakes  the  cars  came  together  with  a  terrible  crash,  and  the 
second  special,  coming  along,  collided  with  the  other  two.  The 
motorman  of  the  Taunton  car  jumped  and  fell  into  the  river,  but 
was  rescued  with  slight  injuries. 


A  serious  collision  occurred  on  the  Fort  Rouge  line  of  the  Winni- 
peg Electric  Street  Railway  Co.  on  a  curie  in  River  Park.  July  12th. 
One  car  was  returning  to  the  city  from  the  terminus  of  the  park  line 
and  had  the  right  of  way  over  the  single  track  as  far  as  the  first 
siding  where  the  car  in  the  opposite  direction  should  have  been 
passed.  The  first  car  it  is  alleged  passed  the  siding  without  stop- 
ping, contrary  to  orders.  The  second  car  which  was  loaded  with 
passengers  going  to  the  park  approached  the  cur\e  at  a  good  speed 
when  it  came  in  sight  of  the  other  car.  The  conductor  of  the  first 
car  succeeded  in  stopping  and  even  reversing  his  car  when  the  im- 
pact occurred,  but  the  loaded  car  which  was  an  old  one  had  its 
vestibule  completely  wrecked,  severely  wounding  the  motorman  and 
several  passengers. 


During  a  terrific  thunder  storm  on  the  afternoon  of  July  7th,  a 
head  end  collision  occurred  on  the  Akron,  Bedford  &  Cleveland  Ry., 
in  which  one  passenger  was  killed,  three  fatally  wounded  and  nine 
others  injured.  The  collision  occurred  between  a  passenger  car  and 
a  construction  train  near  Season's  switch,  about  three  miles  from 
the  power  house  of  the  suburban  road. 

Shortly  after  I  o'clock  in  the  afternoon  a  motorman  was  dis- 
patched from  the  power  house  to  Xorthfield  to  bring  back  a  stone 
car  which  had  been  used  in  construction  work.  He  received  orders 
from  the  train  dispatcher  not  to  proceed  back  to  the  power  house 
before  he  received  orders  to  do  so.  After  finding  the  stone  car 
fully  loaded  the  motorman  coupled  the  car  onto  his  motor  and 
waited  for  orders  to  move. 

While  waiting,  the  heavy  storm  came  on  and  he  could  not  reach 
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the  train  dispatcher  by  telephone.  Believing  that  the  telephone 
wires  were  disarranged  by  the  storm  and  that  he  might  be  expected 
to  move,  he  concluded  to  pass  the  Cleveland-bound  car  at  Season's 
switch. 

The  northbound  car  passed  Season's  switch  as  per  order  and  pro- 
ceeded at  full  speed  to  the  next  switch.  Some  distance  from  Sea- 
son's switch  the  two  cars  came  together  on  a  curve.  The  stone 
car  cut  its  way  almost  through  the  passenger  motor  car.  There 
were  fully  20  passengers  in  the  car  at  the  time. 


Two  trolley  cars  collided  at  right  angles  in  Brooklyn  on  July  8th 
at  the  crossing  of  Myrtle  and  Nostrand  Aves.  The  Myrtle  Ave. 
car  was  uninjured  and  proceeded  on  its  way,  but  the  Nostrand  Ave. 
car  was  thrown  across  the  track,  blocking  the  line  for  half  an  hour. 
The  latter  car  contained  about  100  passengers,  mostly  women  and 
children,  several  of  whom  were  slightly  injured. 


PRESS  COMMENTS  ON  THE  CLEVELAND 
STRIKE. 


It  is  the  sort  of  a  strike  that  some  so-called  labor  leaders  love  to 
lie  mixed  up  with.  It  means  bitterness  and  bloodshed,  death  and 
dynamite,  and  after  it  is  all  over  the  cause  of  labor  in  the  city  of 
Cleveland  will  be  worse  off  than  it  was  before.  It  cannot  be  other- 
wise.— Binghanipton  (N.  Y.)  Herald. 


It  remains  to  be  seen  how  long  the  people  will  submit  to  the 
bullying  of  a  mob  which  has  had  the  eflfrontery  to  justify  the  use 
of  dynamite,  and  which  is  now  resorting  to  a  vindictive  and  cow- 
ardly boycott.  It  is  the  duty  of  Cleveland  to  protect  every  man 
in  the  right  to  work  if  he  chooses;  to  protect  every  man  who 
chooses  to  ride  on  the  cars,  and  it  is  equally  the  city's  duty  to  pro- 
tect the  right  of  every  merchant  and  shopkeeper  to  trade  with 
whomsoever  he  pleases,  and  whenever  and  wherever  he  likes.  No 
quarrel  between  employer  and  employed  justifies  the  taking  away 
of  these  elementary  rights.  Life  and  property  must  be  protected 
whenever  or  however  assailed. 

The  discharged  employe  who  strives  against  the  supremacy  of 
the  law  makes  a  fatal  mistake.  As  the  Courier-Journal  has  re- 
peatedly observed,  the  law  is  the  poor  man's  best  friend.  The  law 
is  all  that  protects  the  weak  and  the  poor  from  the  strong  and  the 
rich,  and  whenever  the  law  is  assailed  the  poor  man  deprives  him- 
self of  his  only  and  most  powerful  protector. — Louisville  Courier- 
Journal. 


A  Cleveland  physician  gave  two  boycotters  an  answer  that  they 
will  not  forget  in  a  hurry.  Yesterday  afternoon  he  received  a  call 
to  quickly  attend  a  little  girl,  who  is  one  of  his  patients  who  is  at 
death's  door.  He  started  for  the  child's  home.  Her  father  is  a 
niotorman  on  one  of  the  Big  Consolidated  cars.  The  physician  had 
proceeded  some  distance  when  he  was  accosted  by  two  men. 

"I  would  advise  you,"  said  one  of  the  men,  "not  to  visit  that — — 
scab's  house.  We  know  you  have  been  going  there,  and  thought 
you  would  be  glad  of  a  little  friendly  warning." 

The  physician  regarded  them  contemptuously  and  answered: 
"Don't  boycott  me,"  he  said,  "although  I  have  visited  this  child 
and  shall  continue  to  do  so.  Boycott  God,  for  the  child  will  not 
live  long.  Tell  God  that  He  must  not  allow  her  to  enter  heaven. 
Should  he  insist  on  doing  so.  boycott  him  by  refusing  to  patronize 
heaven  yourself." — Cleveland  Leader. 


The  application  of  the  boycott  has  assumed  such  a  phase  as  to 
show  the  utter  inhumanity  of  the  men  who  enjoy  it.  When  a 
doctor  is  warned  by  boycotters  not  to  attend  a  dying  girl  because 
her  father  is  a  "scab,"  the  heartlessness  manifested  is  suggestive 
that  the  men  who  use  it  are  not  entitled  to  consideration  as  human 
beings.  Such  heartlessness  robs  the  men  resorting  to  such  methods 
of  all  sympathy,  and  strikes  and  strikers  are  alike  classed  as  relics 
of  a  past  barbarous  age.  The  term  strike  has  lost  its  original  sig- 
nificance, and  now  means  little  less  than  organized  resistance  to 
society  and  its  laws,  an  organized  denial  of  the  right  of  one'  man 
to  work  unless  under  prescribed  rules,  and  of  another  to  hire  out- 
side of  a  self-constituted  autocracy  called  a  union.  Until  organized 
labor  modifies  its  methods  in  this  respect  it  will  never  receive  the 


sympathy  of  the  millions  of  men  who  are  outside  it,  and  the  better 
class  inside.  In  all  these  unions  the  strikes  are  originated,  pro- 
mulgated and  managed  by  the  least  reputable  elements,  while  the 
better  class  submit  to  a  dictation  they  know  to  be  unwise  and  un- 
just. The  Review  has  thorough  sympathy  with  the  organization  of 
labor  for  its  own  advancement  and  protection.  But  such  an  or- 
ganization should  be  on  lines  that  embrace  the  rights  of  others 
as  well.— Elkhart  Review. 


WORK  ON   THE  CHICAGO   NORTHWESTERN 
ELEVATED. 


Work  has  been  resumed  on  the  construction  of  the  Chicago 
Northwestern  Elevated  R.  R.,  which  was  organized  in  1893  by  Mr. 
Chas.  T.  Yerkes,  and  parts  of  which  were  built  previous  to  i8g6. 
The  building  of  the  road  was  let  to  the  Columbia  Construction  Co., 
which  consisted  of  the  same  people  as  those  interested  in  the  North- 
western Elevated.  Owing  to  financial  difficulties  the  work  was 
stopped  in  1896  until  the  present  year,  when  a  loan  of  $4,500,000 
was  made  through  Blair  &  Co.,  of  New  York,  for  the  completion 
of  the  road.  To  secure  the  loan  the  entire  capital  stock  and  the 
bond  issue  were  deposited  with  the  Illinois  Trust  &  Savings  Bank. 
The  contract  with  the  Columbia  Construction  Co.  was  rescinded 
and  the  work  is  now  carried  on  by  the  Northwestern. 

The  company  commenced  the  work  on  this  road  last  month  at 
Dayton  and  Halsted  Sts.,  and  will  push  forward  rapidly  the  com- 
pletion of  the  section  from  Dayton  St.  to  one  square  south  of 
Cleveland  Ave.,  a  distance  of  nine  squares.  There  are  gaps  between 
Hudson  and  Orleans  Sts.,  and  between  Division  and  Hill  Sts.,  for 
which  the  steel  has  not  yet  been  rolled.  The  material  is  on  the 
ground  for  the  construction  of  the  section  from  Orleans  St.,  south 
of  Division  St.,  and  the  section  between  Hill  St.  and  Institute 
Place.  The  material  for  the  line  from  Institute  Place  to  Michigan 
St.  is  at  the  mills  ready  for  shipment. 

The  contract  has  been  let  for  the  building  of  the  terminal  station 
at  Wilson  Ave.  This  building  is  to  be  constructed  of  brick  and 
steel,  and  will  be  400  -x  65  ft.  in  size.  It  will  have  a  capacity  for 
housing  40  motor  cars,  which  will  be  put  in  operation  when  the 
line  is  open  for  traffic.  The  work  on  the  viaduct  at  Wells  St.  will 
be  completed  in  about  three  weeks. 

In  all,  there  will  be  25.45  miles  of  track,  of  which  23.92  miles  will 
be  used  for  running  trains,  and  the  rest  for  car  storage. 

From  Institute  Place  to  Wilson  Ave.,  a  distance  of  a  little  more 
than  s'/z  miles,  the  road  will  be  four-track,  and  it  will  be  two- 
track  from  Institute  Place  to  its  connection  with  the  Union  Loop 
at  Fifth  Ave.  and  Lake  St.  Express  trains  will  be  run,  which  will 
make  stops  only  once  in  each  mile  between  Wilson  Ave.  and  In- 
stitute Place.  These  trains  will  run  from  Wilson  Ave.  into  the 
heart  of  the  business  district  in  a  little  more  than  25  minutes. 

The  walls  of  the  power  house  at  Fullerton  and  Southport  Aves. 
are  completed,  ready  for  putting  in  place  a  part  of  the  trusses  for 
the  roof.     The  stack  has  been  finished. 

The  present  expectation  is  to  have  the  road  in  operation  by  the 
last  of  March,  1900.  Delay  in  the  turning  out  of  the  structural 
steel  by  the  mills  has  made  it  impossible  to  complete  the  road  and 
have  it  in  operation  as  early  as  was  first  expected. 

Fifty  out  of  a  total  of  147  cars  have  been  completed  and  are 
ready  for  the  track.  The  present  plans  include  a  connection  with 
the  Chicago  &  North  Shore  Street  Ry.,  which  will  be  made  by 
means  of  an  inclined  plane,  landing  passengers  on  the  station  of 
the  elevated  road. 

«  »  » 

Several  cars  on  the  East  St.  Louis  Ry.  lines  were  placed  at  the 
disposal  of  the  Ladies'  Auxiliary  of  the  Protestant  Hospital  Asso- 
ciation on  Saturday.  July  22d.  The  cars  were  officered  by  a  num- 
ber of  the  prominent  ladies  of  the  city  from  6  a.  m.  until  midnight, 
and  a  considerable  sum  in  fares  was  collected  by  the  lady  con- 
ductors for  the  benefit  of  the  hospital. 


The  Missouri  state  board  of  equalization  has  recently  made  an 
important  increase  in  franchise  assessments  of  nearly  $15,000,000. 
Of  this  increase  $10,294,355  was  upon  the  street  railway  systems  of 
the  city  of  St.  Louis.  Of  the  balance,  $1,500,000  was  upon  the  Kan- 
sas City  street  railways,  and  $500,000  upon  the  property  of  the 
Western  Union  Telegraph  Co.  in  the  state.  The  increase  of  assess- 
ment will  increase  the  tax  receipts  $222,000. 


Aug.  is,  1899/ 
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AN  ADVERTISING  CIRCULAR. 


The  accomijanyiiiK  illustration  and  the  niallcr  t|iioled  are  from 
a  small  circular  issued  by  the  Rapid  Railway  Co.,  Detroit,  Mich., 
fcjr  which  Milton  Carmichael  is  excursion  aKcnt.  The  advertise- 
ment strikes  us  as  being  an  excellent  one  and  it  will  doubtless  in- 


INTERIOR  VIEW  OF   K.M'in   K.\II.W.\V   I'AKTY  CAR. 


terest  the  managers  of  other  intcrurban  lines, 
is  in  part  as  follows: 


The  reading  matter 


JUST   A    LITTLE    HINT   TO    CLUBS   AND   SOCIETIES. 

The  time  of  the  year  has  now  arrived  when  it  is  pleasant  to  have 
social  gatherings  away  from  home — away  from  halls  and  the  con- 
ventionalities of  the  winter. 

Did  you  ever  think  of  trying  the  trolley  car  diversity? 

When  the  Rapid  Railway  party  car  turns  out  it  is  as  neat  as  a 
parlor,  cozy  and  comfortable,  so  that  the  occupants  cannot  help 
but  have  a  good  time.  A  number  of  conveniently  arranged  tables 
fix  it  just  right  for  the  serving  of  refreshments  or  for  a  card  party. 

Arrangements  easily  made  at  Mt.  Clemens  for  dancing  and  other 
socialties. 

»  «  » 

PATERSON.  RAILWAYS  SOLD. 


Negotiations  have  been  concluded  for  the  sale  of  the  lines  of 
the  Paterson  Railway  Co.  to  the  Shanley  syndicate,  which  controls 
the  North  Jersey  Traction  Co.  The  Paterson  company's  lines  were 
practically  the  only  ones  in  the  northern  section  of  the  state  which 
were  not  either  owned  or  controlled  by  the  syndicate,  of  which 
Mr.  B.  M.  Shanley  is  the  head. 

The  syndicate  has  for  a  long  time  been  desirous  of  securing 
the  Paterson  lines  and  for  some  time  past  there  have  been  heavy 
sales  of  the  stock,  a  large  number  of  shares  changing  hands.  As 
was  the  case  when  the  syndicate  secured  control  of  the  North 
Hudson  County  Railway  Co.,  and  later  the  New  Jersey  Electric 
Railway  Co.,  there  will  probably  be  no  change  in  the  directory  of 
the  Paterson  Railway  Co.  for  some  time,  as  sufficient  stock  will 
be  retained  to  entitle  the  present  directors  to  continue  to  act  as 
such.  The  control  of  the  road,  however,  is  now  in  the  hands  of  the 
syndicate,  and  it  is  reported  that  the  stock  was  purchased  at  its 
par  value. 

»  »  » 

ELECTRICAL  CONGRESS  IN  VIENNA. 


The  Electrotechnical  Congress  held  in  Vienna  June  15-17,  1899, 
proved  to  be  a  great  success,  there  being  nearly  400  delegates  and 
engineers  in  attendance.  The  papers  and  discussions  dealt  with 
electric  railroads,  lighting  stations,  and  telephone  and  telegraph 
systems.  Numerous  excursions  to  notable  electrical  installations 
and  other  points  of  interest  were  made  after  the  business  sessions 
of  the  congress  were  over  and  on  the  second  evening  a  banquet 
was  held. 


PRIZES  FOR  DIAGRAMS  OF  OVERHEAD 
WIRING. 

We  feci  sure  that  all  street  railway  men  who  arc  called  upon  to 
design  or  erect  overhead  wires  on  complicated  crossings  or  curves 
would  be  interested  in  knowing  of  some  of  the  problems  that 
l.avc  been  met  in  difTercnt  cities  and  the  ways  in  which  they  were 
solved. 

In  order  to  get  information  concerning  a  number  of  such  over- 
head installations,  the  "Street  Railway  Review"  offers  two  prizes 
for  suitable  drawings,  the  necessary  description  to  accompany  them. 
It  is  understood  that  wc  shall  be  at  liberty  to  use  all  of  the  dia- 
grams submitted. 

I'"irst.  A  prize  of  $15  for  the  best  example  of  overhead  work  at 
crossings  or  curves  actually  installed  where  all  the  overhead  wires 
belong  to  one  company,  and  there  is  no  necessity  for  insulating  the 
different  lines  from  each  other. 

The  pf)ints  on  which  the  award  will  be  based  are:  a.  Difficulty 
III  the  problem,  such  as  number  and  location  of  switches,  cross- 
'ucrs,  etc.  b.  Excellence  of  the  design,  which  includes  the  loca- 
tion of  the  poles,  the  arrangement  of  the  span  wires,  pull-off  wires, 
hangers,  ears,  etc.  c.  The  neatness  of  the  drawings  will  be  con- 
Milcred  in  making  the  award. 

Second.  A  prize  of  $15  for  the  best  example  of  overhead  wires 
.11  crossings  or  curves  actually  installed  where  the  lines  belong  to 
different  companies  and  it  is  necessary  to  insulate  the  different  sys- 
tems from  each  other.  The  basis  of  the  award  will  be  the  same  as 
in  the  first  class. 


RECONSTRUCTION  AT  MACON,  GA. 


The  Consolidated  Street  Railway  Co.,  of  Macon,  Ga.,  is  recon- 
structing its  entire  roadbed,  putting  in  70-lb.  T-rails.  This  makes 
the  third  time  that  the  greater  part  of  this  road  has  been  rebuilt. 
It  was  originally  laid  with  .30-lb.  rails,  which  were  afterwards 
replaced  with  rails  weighing  45  lb.,  which  at  the  time  were  con- 
sidered sufficiently  heavy  to  last  indefinitely,  but  experience  has 
shown  that  the  life  of  light  rails  on  electric  railways  is  very  short. 

Through  the  business  districts  of  the  city,  where  the  traffic  is 
heaviest,  brick  paving  is  used  and  a  special  brick  is  used  next  to 
the  rail  similar  to  the  pavement  of  the  South  Bend  (Ind.)   Street 

Ry. 

The  accompanying  illustration  shows  a  "dinky"  car  which  is 
used  on  some  of  the  outlying  lines  of  the  Macon  Consolidated. 
Many  roads  in  the  country  are  running  large  cars  through  thinly 
populated  districts,  where  not  more  than  seven  or  eight  passengers 


■DINKY  ■■  CAR.  MACOS.    GA. 

are  picked  up  on  a  trip.  Mr.  E.  E.  Winters,  superintendent  of  this 
company,  has  several  such  runs  on  his  lines  for  which  he  has  util- 
ized cars  10  ft.  in  length.  They  were  formerly  mule  cars  which 
have  been  remodeled  and  equipped  with  a  single  35-h.  p.  motor. 
Each  of  these  cars  is  run  by  one  man  only,  and  they  make  such 
good  speed  that  they  have  become  very  popular.  The  result  of 
their  use  has  been  satisfactory  to  both  the  company  and  to  its 
patrons. 

The  handling  of  the  soldiers  which  were  in  camp  at  Macon  during 
the  winter  greatly  increased  the  winter's  receipts. 


522 


STREET  RAILWAY  REVIEW. 


[Vol.   IX,  No.  8. 


ATLANTA  ROADS  OFFERED  TO  THE  CITY. 


As  a  Result  of  a  Hot  p-ranchise  Fight  Joel    Hurt   Makes  a  Propo.si- 
tion  to  Sell  to  the  Cty. 


The  state  of  Georgia,  on  the  petition  of  certain  citizens  of  At- 
lanta, some  time  since  began  proceedings  against  the  Atlanta 
Consolidated  Street  Ry,  and  the  Atlanta  Ry.  to  prevent  a  consoli- 
dation of  the  roads;  it  is  urged  that  a  consolidation  would  be  in 
violation  of  a  state  law,  as  tending  to  prevent  competition.  As  we 
understand  the  situation,  the  Trust  Company  of  Georgia,  of  which 
Mr.  Joel  Hurt,  formerly  president  of  the  Atlanta  Consolidated, 
is  president,  purchased  the  stock  and  bonds  of  the  Atlanta  Rail- 
way Co.  and  the  stock  of  the  Atlanta  Consolidated  with  the  in- 
tention of  effecting  a  consolidation,  the  operation  in  future  to  be 
conducted  by  the  Atlanta  Railway  &  Power  Co.  The  plan  to 
consolidate  was  abandoned  as  illegal,  but  the  two  roads  being 
owned  by  the  same  parties,  the  officers  of  the  Consolidated  were 
chosen  to  similar  position  in  the  .\tlanta  Railway  Co..  and  the- 
operation  put  practically  under  one  management. 

The  ostensible  cause  for  instituting  the  legal  proceedings  was 
the  declared  intention  of  the  Atlanta  Ry.  to  take  up  its  tracks  in 
one  of  the  streets,  but  the  railway  people  contend  that  the  suit  is 
really  brought  by  the  Georgia  Electric  Light  Co.,  which  fears  the 
Atlanta  Railway  &  Power  Co.  would  hurt  its  business. 

Mr.  H.  M.  Atkinson,  of  the  Collins  Park  &  Belt  Railroad  Co., 
and  president  of  the  Georgia  Electric  Light  Co.,  made  applica- 
tions for  street  railway  franchises  covering  the  city  and  paralleling 
the  Railway  &  Power  company's  lines. 

On  July  26th,  Mr.  Hurt  addressed  the  following  communication 
to  the  council: 

"To  the  Committee  .on  Electric  and  Other  Railways  of  the  City 
of  Atlanta.  Gentlemen:  I  herewith  suggest  the  following  propo- 
sitions to  the  city  government  which,  if  acceptable,  I  will  rec- 
ommend and  endeavor  to  have  promptly  accepted  by  the  Atlanta 
Railway  &  Power  Co.  and  the  Atlanta  Railway  Co: 

"The  recent  financing  of  these  companies  provides  for  a  bonded 
stock  issue  of  $2,000,000  and  a  bonded  indebtedness  of  $5,000,000, 
of  which  there  is  reserved  for  future  extensions  and  improvements 
$750,000.  The  bonds  in  reserve  will  build  a  new  power  and  light- 
ing station  of  sufficient  capacity  to  light  the  city's  streets  and  to 
supply  power  and  lights  for  domestic  and  manufacturing  pur- 
poses. It  is  estimated  that  after  building  a  lighting  station  there 
will  be  left  in  reserve  a  large  amount  of  bonds,  which  will  be  used 
fur  future  extensions  of  the  lines.  A  proper  sinking  fund  is  to  be 
provided  for  the  bond  issue.  The  bonds  will  all  bear  5  per  cent, 
except  $225,000  of  the  bonds  of  the  old  Atlanta  Street  Railway  Co., 
which  will  bear  6  per  cent. 

"I  propose  that  out  of  the  annual  earnings,  commencing  January, 
1900,  the  dividends  on  the  capital  stock  will  be  the  first  year  4  per 
cent;  for  the  year  1901,  5  per  cent,  and  thereafter  6  per  cent.  All 
dividends  above  6  per  cent  will  be  divided  one-fourth  to  the  stock- 
holders and  three-fourths  to  the  city  for  improving  the  streets 
and  for  public  schools. 

"The  companies,  acting  with  the  city,  to  lay  out  and  build  all 
extensions  of  lines  which  may  be  needed,  and  in  the  event  of  any 
disagreement,  the  same  to  be  determined  by  a  commission  to  be 
established  by  the  state  legislature. 

"The  city  to  have  the  right  at  any  time,  after  twelve  months' 
notice  to  the  companies,  to  purchase  the  properties  by  paying  par 
for  the  stock,  after  any  dividend  period,  and  assuming  the  bonded 
indebtedness. 

"In  order  for  the  city  to  receive  the  benefits  of  such  an  arrange- 
ment and  to  avoid  a  constitutional  objection,  if  any,  the  com- 
panies' franchises  to  be  amended  in  accordance  with  this  agree- 
ment. 

"If  at  any  time  the  city  of  ivtlanta  should  deem  it  advisable, 
the  arrangement  entered  into  can  be  terminated  at  its  option, 
and  the  present  rights  of  the  company  be  reinstated. 

"By  this  arrangement  the  companies  will  continue  to  pay  their 
taxes,  but  the  paving  laws  to  be  so  amended  as  to  relieve  the  com- 
panies from  paving,  except  to  restore  paving  which  it  may  remove. 

"In  order  to  secure  good  service  to  the  public,  all  complaints 
and  criticisms  to  be  left  to  an  officer  to  be  selected  by  the  city, 
who  shall  have  authority  to  adjust  the  same  with  the  companies, 
and  failing,  to  make  complaint  to  a  commission  to  be  established 
for  the  purpose. 


"The  entire  matter  to  be  considered  and  so  arranged  as  to  se- 
cure to  the  companies  and  stockholders  their  rights  and  to  se- 
cure for  the  public  and  to  the  city  a  proper  discharge  of  the 
obligations  of  the  public  carrier. 

"I  am  moved  to  suggest  this  proposition  by  a  consideration  of 
the  fact  that  the  franchises  which  have  been  granted  and  have  for 
years  proven  unprofitable  to  the  owners  of  the  street  railway 
companies,  have  now  grown  to  a  value  on  account  of  the  in- 
creased population  of  the  city,  which  merits  a  consideration  of  the 
advisability  of  the  city's  securing,  if  possible,  a  fair  interest  in  the 
future  growth  of  the  property,  and  the  further  consideration  that 
the  owners  of  a  large  majority  of  the  stock  of  the  companies  are 
Atlanta  citizens,  who  will  be  satisfied  with  a  reasonable  return  for 
their  investment,  and  who,  it  is  believed,  would  be  willing  to  so 
adjust  these  public  utilities  as  to  secure  to  the  city  great  benefits 
in  the  future,  which  might  otherwise  be  enjoyed  by  foreign  in- 
vestors in  the  stocks  of  the  companies,  and  which  could  not  be 
reclaimed  until  the  expiration  of  the  present  franchises,  running 
from  forty  to  fifty  years. 

"It  is  believed  further  that  by  this  method  the  city  of  Atlanta 
can  now  secure  and  hold  in  reserve  the  right  to  own  the  properties 
which  may  in  the  near  future  be  deemed  advisable.  Respect- 
fully, 

"JOEL  HURT." 

Two  days  later  Mr.  Hurt  modified  this  proposition  by  limiting 
the  dividends  on  the  $2,000,000  of  stock  to  3  per  cent  for  1900;  4 
per  cent  in  1901,  and  5  per  cent  annually  thereafter;  all  dividends 
to  be  paid  out  of  net  earnings.  After  1902  all  dividends  in  excess 
of  5  per  cent  to  be  paid  one-fourth  to  the  stockholders  and  three- 
fourths  to  the  city. 

As  in  Detroit  many  citizens  who  have  supposed  they  were  in 
favor  of  municipal  ownership,  are  not  so  sure  of  their  own  mind 
when  brought  face  to  face  with  the  actual  proposition;  and  when 
they  consider  the  responsibilities  to  be  assumed  and  the  political 
power  involved  are  unwilling  to  recommend  the  deal. 

The  Atlanta  situation  has  been  growing  more  difficult  for  sev- 
eral weeks,  until  Mr.  Hurt  evidently  concluded  to  make  a  grand 
charge  on  the  enemy.  A  council  committee  has  been  appointed  to 
study  into  the  proposition  and  report. 


CARBONDALE  TRACTION  SOLD. 


The  controlling  interest  in  the  Carbondale  (Pa.)  Traction  Co. 
has  been  sold  to  stockholders  of  the  Scranton  (Pa.)  Railway  Co. 
and  the  new  officers  were  chosen  on  August  1st.  The  Carbondale 
Traction  Co.  is  the  successor  to  Lackawanna  Valley  Rapid  Transit 
Co.  and  the  old  Carbondale  company,  and  operates  20  miles  of 
electric  railway.  It  is  expected  that  the  road  will  eventually  be 
consolidated  with  the  Scranton  and  Wilkesbarre  systems,  and  one 
of  the  first  things  to  be  done  is  the  changing  of  the  gage  from  its 
present  width  to  standard. 

Upon  the  transfer  of  stock  being  made  E.  E.  Hendrick,  presi- 
dent, and  R.  A.  Jawdin,  secretary  and  treasurer,  resigned  and 
the  following  officers  elected:  President,  Clarence  M.  Clark,  of 
Philadelphia;  vice-president,  Frank  Silliman,  jr.,  of  Scranton;  sec- 
retary and  treasurer,  R.  A.  Jadwin,  of  Carbondale,  who  was  re- 
elected. 

Mr.  Clark  is  president  of  the  Scranton  Ry.  and  Mr.  Silliman  is 
manager. 

Mr.  C.  E.  Flynn  has  been  manager  of  the  Carbondale  road  for 
several  years,  and  it  is  largely  due  to  his  efiforts  that  the  property 
has  been  brought  up  to  a  condition  where  it  was  a  desirable  pur- 
chase.    Mr.  Flynn  will  continue  as  general  manager. 


MR.  LOWRY'S  PRIVATE  CAR. 


A  new  car  built  for  the  use  of  Mr.  Lowry  and  other  officers  o.' 
the  Twin  City  Rapid  Transit  Co.,  and  their  friends,  was  placed 
in  service  a  few  days  since.  It  is  equipped  with  a  toilet  room,  buf- 
fet, card  room,  large  wicker  arm-chairs  replete  with  cushions,  car- 
peted floor,  hand-painted  panels  and  ceiling,  and  all  the  luxuries 
which  taste  could  suggest  for  a  parlor  on  wheels. 

The  car  will  be  placed  at  the  disposal  of  President  McKinley 
when  he  visits  Minneapolis. 


Aug.  15,  i8y9.] 


STREET  RAILWAY  REVIEW. 


523 


THE  OLDHAM,  ASHTON  &   HYDE  TRAMWAY. 


'J'lic  tJldliaiii,  AslUcjii  &  Hyde  (EtiKl.iu'lj  (raiiiw.iy,  pnwcT  lor 
whicli  is  fiiinislicd  from  the  electrical  worl<s  of  the  Asliton  Corpora- 
lion,  was  completed  on  May  25th  last  and  favorably  opened  for  traf- 
fic on  June  I2tli.  This  road  and  the  Corporation  plant  are  the 
subjects  of  an  interesting  article  in  the  IClectrical  Review,  London, 
from  which  the  followiiiK  details  have  been  Rathcred.  The  road 
runs  IhroUKli  residential  and  manufacturinp;  districts,  conncctinf; 
the  three  cities  named;  along  the  route  are  many  sharp  curves  and 


FIG.  1— CAR  AND  LINK  IN  ASHTON. 

grades,  the  steepest  being  about  9  per  cent.  The  line  at  present 
consists  of  eight  miles  of  single  track  with  turnouts,  but  important 
extensions  are  in  contemplation.  The  equipment  is  of  the  overhead 
single  trolley  type. 

Fig.  I  shows  the  style  of  cars  used  on  this  road  of  which  there 
are  26  motor  cars  and  12  trailers  with  closed  bodies  mounted  upon 
single  trucks  of  the  Pcckham  cantilever  type  having  a  wheel  base 
of  S  ft.  6  in.  The  cars  are  26  ft.  long  over  all  with  a  seating  capac- 
ity of  26  passengers  inside  and  2  on  each  platform.  Each  car  is 
fitted  with  two  27-h.  p.  G.  E.  motors.  The  trolleys  are  of  the  Bos- 
ton pivoted  type  with  Dawson  swivel  heads  but  these  are  to  be 
changed  in  accordance  with  the  recommendations  of  the  Board  of 


FIG.  2-GENERAL   VIEW  OF   ENlUNE  ROOM. 

Trade  to  the  straight  under-running  type  with  detachable  heads  so 
that  if  the  trolley  jumps  off  the  line  and  strikes  the  overhead  wires 
the  head  will  be  pulled  oflf  without  injuring  the  line  work.  The  K 
10  series  parallel  controllers  which  arc  in  use  at  present  are  to  be 
superseded  shortly  by  the  B  13  type,  with  Westinghouse  electrical 
brakes,  one  of  which  is  already  in  use.  The  trailers  as  well  as  the 
motor  cars  will  be  supplied  with  electric  brakes  so  that  the  whole 
control  will  be  in  the  hands  of  one  motorman. 


'I'he  road  is  built  to  standard  gage  with  f)4-lt>.  girder  rails  which  are 
machined  at  (he  ends  for  Dick,  Kerr  &  Co.'s  patent  fishplates.  These 
are  20  in.  long  tnd,  as  will  be  seen  from  the  illustration,  arc  de- 
signed to  give  a  continuous  running  surf.-icc  over  the  joints.  The 
rails  arc  tied  to  gage  every  8  (l.  with  tie-bars  and  arc  laid  on  a  6-in. 
bed  of  concrete  except  where  the  ground  is  very  soft.  At  such 
Ijoints  the  rails  arc  laid  on  6  x  12  in.  stringers  set  on  a  concrete 
foundation.  The  rails  arc  bonded  with  two  Chicago  bonds  at  each 
joint  with  cross  bonds  at  freijuent  intervals. 

The  overhead  work  is  carried  principally  on  iron  side  poles  with 
span  wires,  although  a  few  poles  with  brackets  arc  used  in  certain 
narrow  streets.  .Some  of  the  poles  carry  arc  lamps  on  lop.  ThL 
trolley  wire  is  No.  o  B.  &  S.  of  hard  drawn  copper  and  is  double 
throughout  to  avoid  overhead  switches.    Guard  wires  arc  also  used. 

The  feeder  cables,  of  which  there  are  25  miles  in  all.  are  lead  cov- 
ered with  paper  insulation,  and  are  laid  directly  in  the  ground  with- 
out further  protection  exrej)!  in  the  made  ground  where  wooden 
troughs  arc  used  filled  with  a  bituminous  comp'iund. 


The  electric  station  of  the  Ashlon  Corporation  is  a  combined 
lighting,  railway  and  destructor  plant  and  is  essentially  up-to-date, 
the  whole  of  the  pumps  and  accessories  being  electrically  driven. 

The  engine  room  contains  three  6so-h.  p.  units  each  consisting 


FIG.  3-END  VIEW  OF  GENERATOR. 

of  a  Browell — Lindley  compound  engine  direct  connected  to  a  2- 
pole  dynamo  made  by  P.  R.  Jackson  &  Co.,  Ltd.  The  engines  are 
enclosed  with  casings  and  are  equipped  with  Westinghouse  and 
Rite's  patent  central  valve.  They  arc  supplied  with  steam  at  140 
lb.  pressure;  the  cylinder  dimensions  arc  l6'i  and  31  x  17  in.  The 
governors  are  of  the  Begtrap  automatic  fly-wheel  type  which  act  on 
both  cylinders  and  are  regulated  by  a  sliding  weight  which  can  be 
adjusted  to  govern  at  190  r.  p.  ni.  for  lighting  and  210  r.  p.  m.  for 
traction.  A  general  view  of  the  engine  room  is  given  in  Fig.  2 
which  shows  the  two  fly-wheels  on  each  engine,  one  between  the 
engine  and  dynamo  8  ft.  in  diameter  and  weighing  3  tons,  and  the 
other  on  the  outside  of  the  engine.  The  latter  contains  the  gov- 
ernor. Forced  lubrication  is  provided  for  all  the  moving  parts  by 
two  sets  of  oil  pumps  to  each  engine,  one  of  which  is  held  in  re- 
serve, and  the  oil  is  supplied  under  25  lbs.  pressure.  Each  engine 
is  supplied  with  a  steam  separator,  blow-through  valves  for  warm- 
ing up  the  cylinders  and  a  water  circulation  around  the  slides  which 
is  used  chiefly  for  emergencies.  "United  States"  metallic  packing  is 
used  throughout.  The  normal  capacity  of  each  engine  is  500  h.  p. 
non-condensing  and  650  h.  p.  condensing. 

A  general  view  of  the  dynamos  is  shown  in  Fig.  2  and  a  more 
detailed  view  in  Fig.  3.  These  are  provided  with  a  special  winding 
designed  to  give  550  amperes  at  550  volts  for  traction  purposes,  and 


524 


STREET  RAILWAY  REVIEW. 


(Vol.  IX,  No.  8. 


680  amperes  at  400  volts  tor  lighting.  At  the  left  hand  side  of  the 
pole  piece  in  Fig.  3  will  be  seen  a  two-way  switch.  This  is  used  to 
cut  out  the  series  winding  when  the  dynamos  arc  used  for  lighting, 
and  on  the  right  hand  side  is  an  equalizing  switch  for  running  in 
parallel  with  the  compound  winding.  The  armatures  are  wound  on 
the  Jackson-Sayers  patent  system,  with  Lewis  and  Howitts  patent 
polar  extensions.  The  efficiency  of  the  machines  is  said  to  be  such 
that  the  full  load  may  be  switched  on  or  ofl,  with  either  the  shunt 


R.MI,  JOINT. 

or  compound  e-xcitation,  witliout  causing  sparking,  while  the 
brushes  need  not  be  shifted  under  any  change  of  load.  The  field 
magnets  are  of  cast  steel  and  the  shunt  winding  is  outside  the  series 
coils.  The  armature  is  44  in.  in  diameter  and  36  in.  long,  with  a 
toothed  core  and  wound  with  copper  bars  with  evolute  end  con- 
nections. The  armature  core  is  ventilated  and  the  shaft  is  hollow, 
being  provided  with  Lewis's  oil  throwers  which  lift  the  oil  from  a 
reservoir  and  throw  it  into  catchers  whence  it  flows  into  the  bear- 
ings. The  brushes  are  staggered,  the  middle  one  of  "Boudreaux" 
white  metal  foil  being  set  a  little  ahead  of  the  other  two  which  are 
of  copper.  The  coupling  is  insulated  with  ebonite  and  rubber 
bushings  around  the  pins  and  the  fields  and  bearings  are  magnetic- 
ally insulated  from  the  bed  plate  by  heavy  zinc  separators. 

There  are  two  smaller  machines  in  the  engine  room  shown  at 
the  left  of  Fig.  2.  One  of  these  is  a  motor  generator  consisting  of  a 
7S-kw.  compound  generator  and  shunt  motor.  The  series  winding 
is  used  when  the  machine  is  transferring  power  from  the  lighting  to 


FIG.  4-  DESTRUCTOR  AND  PART  OF  BOILER  HOUSE. 

the  traction  mains  but  may  be  switched  out  when  the  machine  is 
running  on  the  traction  mains  to  assist  the  lighting.  It  is  also  used 
for  carrying  the  day  lighting  load  or  for  charging  the  storage  bat- 
teries from  either  sets  of  mains.  The  other  small"  machine  is  a 
balancer  for  regulating  the  lighting  system  which  is  on  the  3-wire 
plan.  The  two  small  machines  are  nearly  alike  and  are  in  general 
similar  to  the  large  dynamos. 

A  battery  of  240  Plante  cells  is  contained  in  the  engine  room  back 
of  the  switchboard.  This  has  a  capacity  of  50  amperes  for  9  hours 
or  no  amperes  for  a  short  time. 


The  switchboard  partly  shown  in  Fig.  2  contains  9  panels.  The  first 
three  on  the  left  are  dynamo  panels,  each  containing  a  double  pole 
main  switch,  voltmeter,  ammeter,  double  pole  fuses,  shunt  switch 
interlocking  with  main  switch,  and  shunt  rheostat,  also  a  small 
switch  which  cuts  out  with  a  small  reverse  current.  The  latter  is 
used  instead  of  a  minimum  current  cut-out  for,  as  the  dynamos  are 
used  for  traction  as  well  as  lighting,  if  all  the  cars  stopped  at  once 
a  minimum  current  cut-out  would  cut  out  the  line.  The  fourth 
panel  contains  +  and  —  voltmeters,  a  neutral  ammeter  and  plug 
bars  for  four  feeders,  one  for  balancing  distributor  and  one  for 
traction.  Also  on  the  back  of  this  panel  are  seven  plug  bars,  four 
for  dynamos,  two  for  motor  generator  and  one  for  battery  dis- 
charge. The  fifth  is  the  station  panel  with  main  switch  and  circuit 
breaker,  lightning  arrester,  total  ammeter  and  Thomson  wattmeter. 
The  next  panel  is  for  the  motor-generator  and  contains  two  volt 
meters,  two  ammeters,  current  direction  indicators  and  a  compli- 
cated set  of  interlocking  switches  for  operating  the  motor  gener- 
ator. Panel  No.  7  is  the  storage  battery  panel,  No.  8  is  the  balance 
panel  and  the  last  three  are  feeder  panels  fitted  with  the  usual  appa- 
ratus. 

The  station  supplies  public  arc  lights  up  to  midnight  and  each 
lamp  post  is  provided  with  two  incandescent  lamps  which  are  used 
instead  of  the  arcs  after  midnight.  These  are  changed  over  by  a  2- 
way  switch. 

The  boiler  room,  partly  shown  in  Fig.  4,  contains  three  tubular 
boilers  of  the  Lancashire  type,  each  28  ft.  long  by  8  ft.  in  diameter. 
The  heating  surface  is  990  sq.  ft.  and  the  grate  area  44  sq.  ft.  Green 
economizers  are  used  consisting  of  280  g-ft.  tubes,  the  scrapers 
being  driven  by  a  motor.  The  feed  pump  is  a  3-throw  ram  pump 
delivering  4,000  gallons  of  water  per  hour  against  a  pressure  of  140 
lb.  An  independent  injector  feed  is  also  supplied.  The  feed  pump 
is  driven  by  a  motor  from  the  440-volt  mains  but  arrangements  are 
being  made  to  run  it  at  a  lower  speed  on  220  volts. 

.•\  separate  Ledward  ejector  condenser  is  placed  in  the  exhaust 
pipe  close  to  each  engine  and  fed  with  a  head  of  20  ft.  of  water  from 
a  tank  over  the  pump  room.  From  the  hot  well  the  water  is 
pumped  through  a  Ledward  cooling  tower  by  a  centrifugal  pump 
driven  by  a  22-h.  p.  motor.  A  similar  pump  afterwards  raises  the 
water  from  the  cooling  tower  to  the  tank  above  the  pump  room. 

The  destructor,  Fig.  4,  situated  at  one  side  of  the  boiler  house, 
consists  of  six  cells.  The  gases  from  the  cells  are  led  through  two 
multitubular  boilers,  each  11  ft.  long  by  8  ft.  in  diameter  which  con- 
tain loC  tubes  3K-  in.  in  diameter.  The  draft  passes  around  thj 
sides  and  underneath  the  boilers.  The  heating  surface  of  the  tubes 
ii  1,065  s-i.  ft.  and  of  the  shell  plates  154  sq.  ft.  A  small  tramway 
runs  around  the  destructor  for  the  removal  of  clinker  to  a  mortar 
mill  where  it  is  mixed  with  lime  and  sold  for  building  purposes. 


MAY  NOT  CARRY  FREIGHT  IN  DETROIT. 


July  27th,  Judge  Lillibridge  of  the  Wayne  Circuit  Court  en- 
joined the  Detroit  street  railway  companies  from  hauling  freight 
through  the  streets  of  the  city.  The  suit  was  instituted  over  a 
year  ago  and  the  decision  is  based  on  the  fact  that  there  is  no  city 
ordinance  providing  for  carrying  freight.  The  injunction  is  against 
"carrying,  handling,  or  transporting  upon  cars  over  the  lines  of 
its  railways,  within  the  limits  of  the  city  of  Detroit,  slag,  cobble- 
stones, sand,  or  other  material  or  heavy  freight,  except  that  which 
is  necessary  to  be  used  by  the  company  in  the  construction  and 
repair  of  its  tracks  and  roadbed." 

Nearly  all  of  the  interurban  electric  lines  about  Detroit  will  be 
affected  by  this  ruling,  as  the  freight  traffic  was  increasing  and 
promised  to  soon  become  profitable. 

Later  advices  state  that  hauling  freight  has  not  been  stopped, 
notwithstanding  the  order  of  the  court,  as  the  merchants  and 
business  men  generally  demand  that  it  be  continued.  If  the  Su- 
preme Court  affirms  this  decision  it  is  almost  certain  that  the 
suburban  lines  will  be  given  freight  franchises. 


The  number  of  passengers  last  year  on  the  electric  railways  in 
Canada  was  100,000,000,  an  increase  of  over  ig  per  cent  compared 
v.'ith  the  previous  year,  when  the  number  was  83,811,306.  This  is 
a  most  satisfactory  showing,  but  the  present  year  will  be  still  more 
favorable,  as  there  is  a  steady  expansion  of  electric  railway  systems 
in  Canada. 
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INTEREST  ON  CASH  DEPOSITS. 

The  Cinciiiiiali  Street  Railway  Co.  has  cITc-ctcd  what  we  believe 
is  a  very  happy  sohitioii  of  the  bond  and  deposit  question  which 
in  many  instances  has  provoked  hurtful  controversy  between  com- 
panies and  their  employes.  Mr.  James  A.  Collins,  secretary  and 
assistant  general  manager,  has  sent  us  copies  of  the  resolutions 
adopted  by  the  directors;  they  are  as  follows: 

"Whereas,  The  Cincinnati  Street  Railway  Co.  has  endeavored  to 
provide  a  method  for  bonding  its  conductors,  motormcn  and  grip- 
men  by  a  reliable  surety  company  and  at  such  time  to  refund  to 
said  employes  the  amounts  of  their  respective  deposits,  but  has 
been  unable  to.  make  arrangements  satisfactory  to  a  majority  of 
the  employes  thus  interested;  and  further,  it  desires  to  place  the 
said  employes  with  respect  to  their  deposits  upon  an  equal  footing 
with  the  stoc!<licililers  of  the  company;  therefore  it  is, 

"Resolved,  That  a  dividend  of  5  per  centum  per  annum  be  and 
the  same  is  hereby  declared  upon  the  deposits  of  all  conductors, 
motormen  and  gripnien  for  the  fiscal  year  ending  June  30,  1899, 
payable  on  the  15th  day  of  July,  1899  and  that  annually  thereafter 
on  the  first  day  of  July  succeeding,  an  annual  dividend  at  the  same 
ral"  iMJcl  stocUholders  shall  be  paid  to  all  conductors,  motormcn 
and  gnpnicn  upon  their  respective  deposits." 

On  a  lequest  from  some  of  the  collectors  to  be  permitted  to 
deposit  money  in  lieu  of  giving  bond,  the  following  was  unani- 
mously adopted: 

"Resolved,  That  any  employe  who  is  required  to  furnish  a 
bond  for  faithful  performance  of  duty,  etc.,  may  at  his  option  de- 
posit with  the  treasurer  of  the  company  money  to  the  amount  of 
the  required  bond,  upon  which  said  deposit  dividends  will  be  paid 
annually  on  July  1st  succeeding,  at  the  same  rate  paid  to  stock- 
holders; same  to  prevail  until  further  orders." 
«  «  »  ■ 

AMERICAN  TROLLEYS  FOR  PARIS  EXPO- 
SITION. 


CANADIAN   ELECTRICAL  ASSOCIATION. 


One  of  the  exhibits  for  the  Paris  Exposition  of  1900  which  has 
been  planned  by  the  management  is  an  electric  road  upon  .which 
will  be  run  model  cars  made  by  the  difTercnt  manufacturers  of  the 
United  States.  It  is  expected  that  each  plant  will  be  represented 
by  at  least  one  car.  Awards  will  be  made  by  the  Exposition  author- 
ities. The  over-head  trolley  system  will  be  used,  and  the  road  will 
be  a  mile  long,  connecting  the  Seine  with  Vincennes  Park,  where 
the  overflow  exhibits  of  the  Exposition  will  be  placed. 

Vincennes  Park  is  six  miles  from  the  main  Exposition  grounds, 
and  it  is  proposed  to  make  an  American  line  of  transportation  be- 
tween the  two,  consisting  of  boats  on  the  river  for  five  miles  of  the 
distance  and  the  electric  road  for  the  remaining  distance.  Although 
outside  of  the  grounds  this  line  will  be  considered  a  part  of  the 
American  exhibit. 

It  is  stated  that  another  novelty  of  the  Exposition  will  be  a  gigan- 
tic umbrella  that  has  been  invented  by  R.  E.  Sherman  of  Chicago. 
It  is  a  steel  structure  about  350  feet  in  height.  To  each  rib  of  the 
umbrella  a  car  capable  of  seating  50  people  will  be  attached,  and 
these  cars  will  be  lifted  from  the  earth  to  a  point  even  with  the  top 
of  the  structure,  where  they  will  be  suspended  in  mid-air  long 
enough  to  give  a  magnificent  bird's  eye  view  of  the  grounds  and  the 
city  beyond. 


\A^IRE  THIEVES  CAPTURED. 


The  Pennsylvania  Traction  Co.,  of  Lancaster,  Pa.,  has  been 
much  annoyed  by  the  cutting  and  stealing  of  the  copper  ground 
wire  connecting  itj  tracks.  At  7  o'clock  in  the  morning,  on  July 
5th  three  men  were  caught  with  a  large  quantity  of  the  wire  in 
their  possession,  and  it  is  thought  with  their  capture  the  trouble 
will  cease.  The  three  colored  men  arrested  drove  to  a  junk  shop 
with  two  bags  filled  with  copper  wire,  the  weight  being  close  to 
300  lb.  Mr.  Miller,  the  proprietor,  thought  the  wire  looked  sus- 
piciously like  the  kind  used  by  the  Traction  company,  and  to  verify 
his  suspicion,  he  telephoned  to  .Mdcrman  Cunimings,  advising  him 
of  the  aflfair,  and  the  alderman  told  him  to  keep  the  men  in  con- 
versation, first  buying  the  wire,  paying  for  the  same  with  a  check, 
the  p.iyment  on  which,  of  course,  could  be  stopped.  Alderman 
Cummings  telephoned  the  police  station,  and  two  officers  went  to 
Miller's  establishment  and  took  the  three  men  into  custody. 


An  annual  meeting  oi  the  Canadian  Electrical  Association  was 
held  at  Hamilton,  Ont.,  last  month  for  ihc  election  of  officers  for 
the  ensuing  year,  at  which  the  following  officers  were  elected: 
President,  A.  A.  Uion,  Ottawa;  vice-presidents,  E.  E.  Cary,  St. 
Catharines,  P.  G.  Gossler,  Montreal;  executive  committee,  J.  J. 
Wright,  Toronto;  O.  Migman,  Ottawa;  Geo.  Black,  Hamilton; 
John  Carroll,  Montreal;  A.  15.  Smith,  Toronto;  J.  Street,  Ottawa; 
W.  H.  Browne,  Montreal;  A.  Sangstcr,  Sherbrooke;  H.  R.  F. 
Wise,  Brantford;  B.  F,  Recsor,  Lindsay. 

The  next  meeting  will  be  held  at  Ottawa. 


PENNSYLVANIA  STREET  RAILWAY  ASSO- 
CIATION. 


At  a  meeting  of  the  executive  committee  of  the  Pennsylvania 
Street  Railway  .Association,  held  recently,  it  was  decided  to  post- 
ixine  the  eighth  annual  meeting  of  the  association  from  the  first 
week  in  September,  to  Wednesday  and  Thursday,  October  4th  and 
5lh. 

The  meeting  will  be  held  at  the  Stevens  House,  in- the  city  of  Lan- 
caster. Papers  and  addresses  of  interest  to  members  of  the  associa- 
tion will  be  read  and  delivered  at  Ihc  first  day's  session,  while  the 
second  day  will  be  occupied  with  a  series  of  entertainments  of  inter- 
est and  attraction  to  members  and  visitors  in  attendance  at  the 
meeting. 

Announcement  of  the  |)rogram  and  exercises  for  the  meeting  will 
be  made  in  the  next  issue  of  this  paper. 

S.  P.  LIGHT, 
Secretary. 


AN   ENGLISH  STREET  RAILWAY  ASSO- 
CIATION. 


The  Tram.vays  &  Light  Railways  Association  has  been  incor- 
porated in  Great  Britain  under  the  companies'  acts,  for  the  pur- 
pose of  promoting  the  welfare  of  the  various  tramways  and  light 
railways  in  that  kingdom.  The  members  of  the  association  may  be 
individuals,  who  shall  pay  annual  dues  of  $5.  or  corporations  or 
companies,  whs  shall  pay  annual  dues  of  $25.  Individuals  have  one 
vote  and  companits  five  votes.  The  governing  body  comprises 
the  president  and  vice-president  and  a  council  of  not  more  than 
18  members;  the  following  gentlemen  have  been  appointed  coun- 
cilors by  the  signatories  of  the  articles  of  association: 

George  Richardson,  chairman  of  North  Metropolitan  Tramways 
Co.,  Belfast  Street  Tramways  Co.,  Blackpool  &  Fleetword  Tram- 
road  Co.,  etc. 

George  F.  Fry.  of  the  Tramways  Committee  of  Dover,  chairman 
of  the  London  Street  Tramways  Co.,  etc. 

Emiie  Gar,.-kc.  managing  director  of  the  British  Electric  Trac- 
tion Co.,  chairman  oi  the  Potteries  Electric  Traction  Co.,  Swansea 
Improvements  &  Tramways  Co.,  etc. 

J.  Barber  Gleen,  managing  director  of  Provisional  Tramways 
Co..  secretary  of  the  Belfast  Street  Tramways  Co..  Isle  of  Thanet 
Light  Railway  Electric  Co.,  etc. 

W.  M.  Murphy,  chairman  Dublin  United  Tramways  Co..  etc. 

Stephen  Selton,  parliamentary  engineer  British  Electric  Traction 
Co.,  etc. 

A.  M.  Willcox,  editor  of  the  Railway  World,  has  been  chosen 
honorary  secretary  of  the  association  and  that  journal  made  its  offi- 
cial organ. 

•  »  » 

THE  PHILADELPHIA  EXPOSITION. 


Good  progress  is  being  made  on  the  buildings  for  the  National 
E.xport  Exposition  to  be  opened  at  Philadelphia.  Sept   14.   1899. 

The  contractors  in  charge  of  the  work  on  the  exposition  build- 
ings are  rushing  it  with  all  possible  speed,  .\lready  the  work  is 
two  weeks  ahead  of  time,  such  has  been  the  haste  with  which  it  has 
been  pushed  forward.  Work  on  the  esplanade  is  being  hurried 
forward  with  all  possible  despatch.  From  plans  and  descriptions  it 
can  be  seen  that  it  will  be  a  beautiful  place,  rivaling,  if  not  sur- 
passing, the  famous  Court  of  Honor  at  the  World's  Fair  in  Chi- 
cago in  1893. 
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LICENSE  FEES  FOR  STREET  RAILWAY 
PARKS. 


In  compliance  with  an  inquiry  from  the  Derby  (Conn.)  Street 
Railway  Co.  in  regard  to  the  license  charges  made  by  cities  for 
parks  and  amusement  resorts  operated  by  street  railway  com- 
panies, we  have  addressed  letters  to  a  number  of  roads,  from  which 
the  following  information  has  been  received: 

Holyoke  Street  Railway  Co.,  Holyoke,  Mass.;  population  45,000; 
10  cents  admission  to  park;  s  cents  for  use  of  chairs;  $1  per  season 
license  fee. 

Lewiston,  Brunswick  &  Bath  Street  Ry.,  Lewiston,  Me.;  popula- 
tion of  the  three  cities  52,000;  no  admission  fee  to  park  and  no 
license  fee  paid  to  city. 

Middletown  Street  Railway  Co.,  Middletown,  Conn,;  popula- 
tion of  20.000;  5  and  10  cents  for  admission  to  park;  no  license. 

Duluth  Street  Railway  Co.,  Duluth,  Minn.;  population  60,000; 
no  admission  fee  to  park;  admission  to  theater  10  cents  to  35 
cents;   license  fee  paid  by  lessee. 

Ottawa  Electric  Railway  Co.,  Ottawa,  Can.;  population  55,000; 
admission  fees  to  park  10,  20  and  30  cents;  no  license  fee. 

Lynchburg  &  Rivcrniont  Street  Ry.,  I,ynchburg,  Va.;  popula- 
tion 30,000;  no  admission  fee  to  park;  10  cents  for  seats  on  pavilion 
only;  no  license  fee  paid. 

Central  Railway  &  Electric  Co,,  New  Britain,  Conn,;  popula- 
tion 25,000;  no  admission  fee;  5  cents  for  scats;  no  license  fee  paid 
to  city. 

Terre  Haute  Electric  Co.,  Terre  Haute,  Ind.;  population  38.000; 
no  admission  fee  to  park;  no  license  fee  paid  city. 

Hot  Springs  Railroad  Co.,  Hot  Springs,  Ark.;  population  17,000; 
10  cents  admission  to  park,  reserved  seats  20  cents;  park  outside 
city;  county  license  fee  $27  per  year. 

Allentown  &  Lehigh  Valley  Traction  Co.,  Allentown,  Pa.;  pop- 
ulation (.-Mlentown  and  Bethlehem)  61,000;  no  admission  fee  to 
park,  reserved  seats  10  cents;  $10  license  fee  paid  to  city. 

Binghamton  Railroad  Co.,  Binghamton,  N.  Y.;  has  two  parks; 
admission  charged  to  one,  the  other  free;  no  license  fee  paid  to  city. 

Schenectady  Railway  Co.,  Schenectady,  N.  Y.;  population  29,000; 
no  admission  except  when  park  is  rented;  no  license  fee  paid  city. 

Easton  Transit  Co.,  Easton,  Pa,;  population  30,000;  no  ad- 
mission fee  to  park  and  pays  no  license  fee  to  city. 

Birmingham  Railway  &  Electric  Co.,  Birmingham,  .A.la,;  popu- 
lation 80,000;  admission  to  park  free,  to  pavilion  10  cents;  park 
outside  city;  state  license  $25  per  year. 

Cleveland  City  Railway  Co.,  Cleveland,  O.;  population  400,000; 
generally  free  admission  to  park,  holidays  5  cents;  park  outside 
city;   no  license   fee. 

Atchison  Railway,  Light  &  Power  Co.,  Atchison,  Kan,;  popu- 
lation 17,000;  10  and  20  cents  for  admission  to  shows  in  pavilion;  no 
license  fees. 

Jamestown  Street  Railway  Co,,  Jamestown,  N.  Y.;  population 
28,000;  admission  to  park  free;  no  license  paid  to  city. 

Fort  Wayne  Consolidated  Railway  Co.,  Fort  Wayne,  Ind.;  pop- 
ulation 50,000;  admission  to  park  10  and  15  cents;  no  city  license 
fee. 

Tri  City  Railway  Co.,  Davenport,  Rock  Island  and  Moline; 
population  of  three  cities  75,000;  no  admission  fee  to  park,  10  cents 
to  theater;  no  license  fee  paid  to  city. 

Consolidated  Street  Railway  Co.,  Grand  Rapids,  Mich.;  popu- 
lation 100,000;  no  admission  fee  to  park,  10  cents  for  reserved  seats; 
license  fee  to  city  $10  per  year. 

Meadville  Traction  Co.,  Meadville,  Pa,;  population  12,000;  no 
admission  fee  to  park;  no  license  fee. 

Ashland  &  Cattlesburg  Street  Railway  Co.,  Ashland.  Ky. ;  pop- 
ulation both  cities  10,000;  no  admission  fee  to  passengers,  10  cents 
to  others  in  park;  no  license  fee. 

St.  Thomas  Street  Railway  Co.,  St.  Thomas,  Ont.;  population 
12.000;  no  admission  fee  to  passengers  to  park,  5  cents  to  others, 
chairs  at  theater  s  cents;  no  license  fee. 

Norwich  Street  Railway  Co.,  Norwich,  Conn,;  population  24.000: 
5  cents  admission  fee  to  passengers  to  park,  10  cents  to  others; 
no   license  fee. 

Manistee,  Filer  City  &  East  Lake  Railway  Co..  Manistee.  Mich.; 
population  25.000:  park  free  to  passengers,  10  cents  admission  fee 
to  casino;  no  license  fee. 

Bridgeport  Traction  Co.,  Bridgeport,  Conn.;  population  65,000; 


park  is  rented  to  picnic  parties,  etc,  who  fi.x  their  own  admission 
fee;  no  license  fee. 

Lowell  &  Suburban  Street  Railway  Co.,  Lowell,  Mass.;  popula- 
tion of  city  90,000;  no  admission  fee  to  park,  theater  5,  10  and  20 
cents;  no  license  fee. 

Geneva,  Waterloo,  Seneca  I'^alls  &  Cayuga  Lake  Traction  Co., 
Seneca  Falls,  N.  Y.;  population  of  these  cities  23,000;  park  free 
to  passengers,  admission  fee  to  others  10  cents;  no  license  fee. 

Dartmouth  &  Westport  Ry.,  running  from  Fall  River  to  New 
Bedford,  Mass.;  population  of  two  cities  170.000;  no  admission  fee 
charged  to  park;  license  fee  to  city  $100. 

Manchester  Street  Railway,  Manchester,  N.  II,;  impulalioii  60,- 
000;  5  cents  admission  fee  to  park;  no  license  fee. 

Southwest  Missouri  Electric  Railway  Co.,  Webb  City,  Mo,;  pop- 
ulation 5,000:  no  admission  fee  to  park;  no  license  fee;  park  out  of 
city. 

Loraine  &  Cleveland  Railway  Co.,  Cleveland,  O.;  population 
375,000;  no  admission  fee;  park  20  miles  from  city;  no  license  fee. 

Denison  Street  &  Electric  Railway  Co.,  Denison,  Tex.;  popu- 
lation 15,000;  admission  fee  to  park  10  to  25  cents;  no  license  fee 
for  free  show,  nominal  license  fee  for  pavilion. 

New  Orleans  City  Railroad  Co,,  New  Orleans,  La,;  population 
300,000;  no  admission  fee  to  amusement  park,  except  15  cents  fare 
for  round  trip  on  cars;  no  license  fee,  but  company  keeps  hotel, 
pavilion,  platform,  pier  and  revetment  levee  in  good  condition  as 
per  contract  with  city. 

Leavenworth  Electric  Railroad  Co.,  Leavenworth,  Kan,;  popula- 
tion 23,000;  no  admission  fee  to  park;  no  license  fee. 

Other  replies  have  been  received  from  roads  which  do  not  own 
or  control  the  parks  upon  their  lines  and  as  these  do  not  bear 
upon  the  subject  under  discussion  we  have  refrained  from  quoting 
them. 

*  «  » 

DIVIDENDS  ON   WAGES  AT  COLUMBUS. 


Mr.  Robert  E.  Sheldon,  preside;it  ol  the  C'>lumbus  (O.)  Street 
Railway  Co.,  has  (avorcd  us  with  a  copy  of  a  resolution  recently 
passed  providing  tor  the  payment  to  employes  of  dividends  on 
wages  earned.    This  resolution  reads: 

''Whereas,  The  directors  of  the  Columbus  Street  Railway  Co. 
desire  to  show  their  appreciation  of  the  loyalty  and  efficiency  of 
its  employes,  and  as  an  incentive  to  continued  faithfulness,  be  it 

"Resolved,  That  until  further  ordered  by  the  board,  on  dates 
when  dividends  are  declared  payable  to  the  stockholders  of  the 
company,  there  shall  also  be  paid  to  regular  employes  of  this  com- 
pany, additional  compensation,  the  amount  of  which  shall  be  as- 
certained by  multiplying  the  total  sum  of  each  employe's  wages 
during  the  preceding  three  months  by  such  figure  as  will  produce 
the  rate  of  dividend  as  is  paid  to  stockholders.  To  entitle  an  offi- 
cer or  employe  of  the  Columbus  Street  Railway  Co.  to  receive  such 
additional  compensation,  the  following  conditions  must  obtain  in 
each  instance: 

"First,  the  employe  must  have  been  in  the  employ  of  the  Colum- 
bus Street  Railway  Co.  for  six  months  preceding  the  three  months 
for  which  extra  compensation  may  be  awarded. 

"Second,  should  an  employe  quit  of  his  own  accord,  or  be  dis- 
charged from  the  service  of  the  company,  he  shall  not  be  entitled 
to  the  e.xtra  award  for  the  fraction  of  the  three  month  period." 

The  company  pays  regular  quarterly  dividends  of  i  per  cent. 

The  first  payment  to  employes  in  accordance  with  this  resolution 
was  made  August  ist,  and  the  secretary  of  the  company,  Mr.  P. 
V.  Burington,  writing  under  date  of  August  4th,  states  that  the 
company  has  already  received  many  evidences  from  the  recipients 
of  their  great  appreciation. 


MORE  TROLLEY  WIRE  STOLEN. 


On  the  night  of  July  18th  thieves  cut  down  and  carried  away  600 
ft.  of  trolley  wire  on  the  Buffalo  &  Hamburg  (N.  Y.)  road.  The 
work  was  done  before  midnight,  and  one  of  the  late  cars  was  laid 
out,  passengers  having  to  walk  three  miles  and  take  a  steam  train 
to  get  home. 


On  Sunday,  July  i6th,  electric  cars  superseded  cable  cars  on  the 
State  St.  line  of  the  Chicago  City  Ry. 
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FUNERAL  SERVICE  ON   THE  CALUMET, 
CHICAGO. 


THE  PENNSYLVANIA   CONSOLIDATION. 


Ever  since  the  C.-ihimct  Electric  .Street  Ry.  was  opened  [or  Irartic 
it  has  furnished  funeral  trains  to  parties  desiring  them,  and  the 
service  has  been  extensively  nsed. 

Mr.  H.  M.  Sloan,  general  manager,  informs  lis  that  from  Jan.  i, 
i8<)(;,  to  July  22,  iSyy,  he  has  furnished  yo  funeral  trains,  aggregat- 
ing ijo  motor  cars  and  66  trailers.  The  number  of  funerals  over  the 
road  is  often  as  high  as  four  per  day.  The  charges  for  cars  arc  $8 
for  a  motor  car  and  $3  each  for  as  many  trailers  as  may  be  de- 
sired. This  charge  is  extremely  reasotiable,  two  cars  replacing  15 
carriages  and  the  hearse. 

No  special  funeral  cars  arc  owned  by  the  company.  The  back  is 
removed  from  one  scat  of  a  motor  car  and  a  place  thus  provided 
for  a  coffin.  While  a  specially  finished  and  handsomely  uphol- 
stered car  would  be  appreciated,  a  single  such  car  would  be  insuf- 
ficient for  this  traffic  and  probably  would  excite  ill  feeling  because 
all  could  not  use  il,  and  the  cost  of  several  such  cars  would  be  too 
great. 

ELECTRIC  ROAD  IN   MEXICO. 


The  city  of  Mexico  will  soon  have  an  electric  railway,  good  pro- 
gress having  been  made  in  the  equipment  of  the  Guadalupe  and  San 
Angel  lines  for  electric  traction.  Mr.  C.  F.  Beanies  writing  in 
Modern  Mexico  gives  some  details  concerning  the  work  and  we  re- 


One  of  the  largest  consolidations  of  electric  lighting  and  street 
railway  properties  of  which  so  many  have  recently  been  effected,  is 
that  of  the  United  I'ower  &  Transportation  Co.,  of  Philadelphia. 
In  the  "Review,"  May,  i8y9,  page,  353,  was  an  announcement  of 
llu-  incorporation  of  this  company  under  the  laws  of  New  Jersey, 
an<l  that  it  had  obtained  control  through  the  purchase  of  stock,  o( 
three  large  railway  systems  in  I'ennsylvania. 

Other  properties  have  been  secured  from  lime  to  lime  and  now 
the  company  controls  the  following: 

Wilkes-Barre  &  Wyoming  Valley  Traction  Co. 

Wilkes-Barre,  Dallas  &  Harvey's  Lake  Railway  Co. 

Lebanon  Valley  Street  Railway  Co. 

'I'renton  Street  Railway  Co. 

Wilmington  &  Chester  Traction  Co. 

Wilmington  City  Railway  Co. 

Chester  Traction  Co. 

Delaware  County  &  I'hiladelphia  Electric  Railway  Co. 

llolmcsburg,  Tacony  &  Erankford  Electric  Railway  Co. 

Roxborough,  Chestnut  Hill  &  Norristown  Railway  Co. 

United  Traction  Co.,  of  Reading. 

Wilmington  City  Electric  Co. 

Citizens'  Electric  Light  &  Power  Co.,  of  Delaware  County. 

Edison  Electric  Illuminating  Co.,  of  Lebanon,  Pa. 

The  street  railways  in  this  list  have  an  aggregate  of  over  300 
miles. 
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MACHINERY. 


produce  tlic  illustrations.  There  yet  remains  some  work  in  the  heart 
of  the  city  replacing  light  weight  rails  with  85-lb.  60-ft.  girders. 

The  power  plant  is  located  in  Colonia,  Indianilla,  south  of  the  city 
and  comprises  three  buildings,  engine  room,  boiler  house  and  coal 
storage,  with  steel  frames;  the  walls  are  of  stone  and  "tepetate"  and 
were  erected  after  the  frame  and  roof  were  up  and  most  of  the  ma- 
chinery in  place. 

The  equipment  includes  three  batteries  of  Babcock  &  Wilcox 
water-tube  high-pressure  boilers,  supplying  steam  to  two  Mcintosh 
&  Seymour  cross-compound  condensing  engines,  each  direct  con- 
nected to  one  General  Electric  425-kw.  550-volt  generator  operating 
at  100  r.  p.  m.  There  is  also  a  single  cylinder  Mcintosh  &  Seymour 
engine  direct  connected  to  a  25-kw.  G.  E.  generator  for  lighting. 
There  is  a  25-ton  traveling  crane  in  the  engine  room. 

The  J.  G.  Brill  Co.  will  furnish  35  cars,  i8-ft.  bodies  and  27  ft. 
over  all,  with  cross  seats,  and  large  windows  to  make  them  "con- 
vertible." The  cars  will  be  mounted  nn  Brill  trucks,  equipped  with 
two  3S-h.  p.  G.  E.  motors. 

The  work  has  been  under  the  general  supervision  of  Mr.  A.  E. 
Worswick,  vice-president  and  resident  engineer  of  the  railway  com- 
pany. Mr.  J.  Pereira,  representing  the  Babcock  &  Wilcox  Co.  in 
Me-xico,  engineers  from  the  engine  builders,  and  of  the  Mexican 
General  Electric  Co..  installed  the  apparatus.  Mr.  H.  P.  Bradford 
is  president  of  the  railway  company. 


The  Birniinghain  Railway  &  Electric  Co..  of  Birmingham.  Ala., 
has  [lublishcd  a  time  table  oi  its  street  railway  lines  which  is  embel- 
lished by  numerous  illustrations  of  the  pleasure  resorts  to  which  its 
cars  run.  This  company  has  two  handsomely  fitted  trolley  cars  for 
the  accommodaiion  01  trolley  parties. 


The   officers   of  the   United   Power   &  Transportation   Co.   are: 
President.  John  A.  Rigg;  vice-president,  R.  N.  Carson;  secretary, 

E.  J.  Moore. 


ANNUAL   REPORT  OF  THE    GLASGOW   TRAM- 
WAYS. 


The  results  of  the  year's  working  ending  June  I,  1899,  shows 
that  the  revenue  of  the  Glasgow  Corporation  tramways  amounted 
to  £439.224  IS.  8d.  and  the  working  expenses  to  £318.105  i8s.  id., 
leaving  a  gross  balance  of  £121.118  3s.  /d.  The  gross  balance  for 
the  preceding  year  was  £100,538  14s.  lid.  The  years  gross  balance 
has  been  applied  in  meeting  interest,  sinking  fund,  rent  of  Govan 
and  Ibrox  tramways,  payment  to  common  good  fund,  depreciation 
written  off  capital,  in  all  amounting  to  £67.345  12s.  7d.,  leaving  a 
net  balance  of  £53.772  lis.  od.,  which  has  been  transferred  to  the 
general  reserve  fund. 

The  chief  point  of  interest  in  connection  with  this  report  is 
the  inauguration  of  the  overhead  trolley  system  during  the  past 
year  and  the  resolution  to  adopt  it  for  the  whole  system.  In  an- 
ticipation of  this  change  a  scheme  lor  numerous  and  important  ex- 
tensions both  inside  and  outside  the  city,  measuring  in  all  19 
miles  of  double  track,  has  been  approved  during  the  past  year. 

From  the  list  of  lost  articles  found  in  the  cars  of  the  Glasgow 
corporation  it  is  to  be  inferred  that  the  inhabitants  of  that  city  are 
particularly  absent-minded,  especially  in  regard  to  umbrellas.  No 
less  than  1.123  o'  these  were  found  on  the  cars  last  year,  and  1,153 
during  the  previous  year.  Bags  come  next,  with  a  record  of  742 
for  the  year,  and  the  bundles  of  clothing  number  718.  There  were 
576  purses  found,  and  the  total  of  all  articles  numbered  6,716,  of 
which  3,490  were  claimed. 
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This  department  is  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


Mr.  H.  J.  Termohlen,  electrician  oi  the  Rockford  (.i")  Railway, 
Light  &  Power  Co.,  writes  us  concerning  the  armature  of  a  D-6.> 
machine,  used  as  a  street  railway  generator,  which  has  had  a  long 
life.  He  wound  the  armature  in  June,  1894,  and  it  was  put  in  ser- 
vice July  19,  1894.  It  burned  out  July  i,  1899,  having  been  run 
from  6  a.  m.  to  11  p.  m.  every  day  during  the  five  years,  except  dur- 
ing two  weeks  when  the  engine  driving  it  was  being  repaired  and  a 
new  commutator  put  on  the  generator. 

Who  has  a  better  record? 


TESTING    RHEOSTATS  FOR   HEAVY  CURRENTS. 


Mention  has  been  made  in  these  columns  of  the  manner  in 
which  the  Calumet  Electric  Railway  Co.,  Chicago,  utilizes  the 
swampy  land  surrounding  its  power  station  for  a  rheostat  when 
testing  with  heavy  currents.  The  track  rails  served  as  one  ter- 
minal and  one  or  more  pipes  driven  into  the  ground  as  the  other. 
Recently  General  Manager  Sloan  wished  to  calibrate  his  watt- 
meters and  needed  a  rheostat  tor  heavy  currents  which  could  be 
more  readily  adjusted. 

A  short  distance  from  the  power  house  are  four  shallow  parallel 
trenches,  each  about  10  ft.  long,  which  stand  full  of  water;  four 
sections  of  old  rail  were  suspended  from  a  wooden  frame  sup- 
ported on  poles  set  outside  the  trenches,  and  a  wire  brought  from 
the  switchboard  and  connected  to  these  rails. 

The  current  which  this  rheostat  will  carry  depends  on  the  sur- 
face of  the  rails  submerged,  and  the  number  of  rails  used  is  ac- 
cordingly varied  to  suit  the  demands.  Close  regulation  is  secured 
by  resting  one  end  only  of  the  rail  in  the  trench  and  raising  or 
lowering  the  other  end.  For  extra  heavy  currents  two  other  rails, 
one  60  ft.  long  and  one  30  ft.  long,  lying  permanently  submerged 
in  the  wet  ground  are  also  connected  to  the  positive  terminal. 

Currents  of  over  2,700  amperes  have  been  easily  handled  with 
this  apparatus. 


RELATIVE  CONDUCTIVITY  OF  BOILER  TUBES. 


Tests  made  at  the  University  of  Illinois  in  connection  with  a 
thesis  by  Mr.  Frank  H.  Armstrong,  of  the  mechanical  engineering 
class  of  1899,  show  interesting  results  on  the  conductivity  of  boiler 
tubes.  The  tubes  tested  were  locomotive  boiler  tubes  about  8  ft.  long. 
The  test  tube  was  placed  centrally  in  a  lo-in.  pipe  which  was  filled 
with  water,  an  inlet  pipe  being  placed  at  one  end  and  an  outlet  at 
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lire  side,  as  shown  in  the  sketch,  gave  51  per  cent  more  heat  trans- 
mitted with  the  "Serve"  than  with  the  plain  tube.  The  relative  sur- 
faces exposed  to  the  hot  gases  in  these  two  types  of  tubes  are  as  8.9 
to  18.0. 

Individual  tests  under  similar  conditions  varied  from  2  to  4  per 
cent. 

<-♦-• 

A  NEW  METHOD  OF  FORCED  DRAFT. 


A  paper  re.id  tx-'fori'  the  Iiislitutioii   of  Naval  Architects  (Eufrland)   by   Mr. 
Nelson  Foley. 


The  writer  has  called  the  system  about  to  be  described  new, 
believing  it  to  be  original,  and,  up  to  the  present,  untried,  except 
by  himself;  but  he  is  naturally  open  to  correction,  should  such  not 
prove  to  be  the  case. 

The  fundamental  principle  of  the  system  is  that  the  firebars 
themselves  are  utilized  as  a  means  of  forcing  the  air  into  the.  fire. 
In  order  to  accomplish  this,  the  bars  are  made  hollow,   and  are 
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Fig,  3. 


•SERVE"  TUBE. 


GRATE  FOR  FORCED  DRAFT. 


the  other.  To  provide  heat  a  gas  burner  was  placed  at  one  end  of 
the  test  tube;  the  burner  was  supplied  with  gas  and  air,  each  under 
pressure  which  was  kept  constant  so  that  uniform  conditions  of 
"firing"  could  be  maintained. 

Comparisons  between  a  clean  tube  2  in.  outside  diameter  and  one 
covered  with  3-32  in.  of  hard  scale,  showed  13.8  per  cent  less  heat 
transmitted  because  of  the  presence  of  the  scale. 

Comparisons  between  a  plain  tube  2.)^  in.  outside  diameter  and  a 
"Serve"  tube  of  the  same  diameter  with  eight  projecting  ribs  on  the 


perforated  with  a  row  of  small  holes  along  each  side  near  the  upper 
surface,  the  holes  being  placed  at  such  an  angle  that  the  air  is 
forced  in  jets  into  the  fire  through  the  ordinary  spaces  between 
the  bars.  The  front  ends  of  the  bars  are  inserted  into  a  box  or 
canal  under  the  fire  door,  which  is  in  communication  with  a  fan,  as 
shown  in  Figs,  i  and  3. 

Fig.  2  shows  a  section  of  some  bars  as  designed  for  an  experi- 
mental trial.  It  will  be  observed  that  the  holes  are  at  such  an  angle 
as  not  only  to  direct  the  air  up  among  the  fuel,  but  also  to  induce. 
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COST  OF  POWER  FOR  ELECTRIC  RAILWAYS. 
Output  Measured  by  Wattmeter  in  Kach  Catic. 


Month. 
1899. 

Apr. 

Monthly 
Output, 
Kilowatt- 
Hours. 

Cost  of  Electrical  Output  per  Kilowatt- 
Hour— Cents. 

Gals. 
Cylinder 
Oil  per 

10,000 
k.  w.  h. 

4.56 
.9 

Station. 

Fuel. 

Labor 

Supplies, 

Oil, 
Waste,  etc. 

Water. 

Re- 

pairH. 

Total. 

1 

1,413,.517 
1,088.885 

492,64.'; 

768,702 

.270 

.377 
.431 
.55.5 

.165 

.227 
.255 
.270 

.041 
.026 
.022 
.029 

.034 
.027 
.031 

.042 

.031 
.007 

.552 
.688 

746 

5.  Mctnipiilll.'iii    Kli'- 

v:it»-<l,  Cliic:it;(). 
8 

9 

.050        -(K)6      .911 

(ials. 

Lubric't- 

intr  Oil 

per 

lO.OOf) 

k.  w.  h. 


l.lXj 

.53 


LbH. 

Water 

per 

Lb. 

Coal. 


12.13 
6.69 


LbH. 

Fuel 

per 

k.w.h. 


2.57 
4.46 


Price  of 

Fuel    I 
per  Ton  Kiiidof  Fuel 
of  2,(X)0 

Lb>. 


Kitnminouii 


Ijy  means  of  llic  jets,  a  drauKlU  from  the  ashpits.  Tlie  top  part  of 
tlic  bar  is  made  umbrella  fashion,  so  that  the  holes  may  have  pro- 
tection as  far  as  possible  from  ash,  dust,  or  scoria,  rig.  4  is  an 
enlarged  section,  showing  this  feature. 

Without  being  sanguine  of  a  satisfactory  result,  it  was  thought 
that  the  benefits  to  be  gained  in  leaving  both  stokeholds  and  ash- 
pits open  were  sufficient  to  justify  some  experiments  being  made 
on  a  small  stationary  water  tube  boiler.  The  results  have  been  so 
far  beyond  expectation  that  the  subject  appears  to  the  writer  to  be 
of  sufficient  interest  and  importance  to  warrant  his  bringing  it 
under  the  notice  of  the  institution;  in  fact,  it  seems  to  him  to  bid 
fair  to  cause  some  revolution  in  forced  combustion.  The  results 
of  these  experiments  are  appended  at  the  end  of  the  paper. 

Up  to  the  present  only  short  bars  have  been  experimented  with, 
but  a  sample  bar  up  to  4  ft.  in  length  has  been  cast  without  diffi- 
culty; at  the  same  time,  where  it  is  possible  to  have  an  air  bo.x  at 
each  end  of  the  grate,  the  bars  need  never  exceed  the  moderate 
length  of,  say,  3  ft.  A  metfibd  of  uniting  them  in  the  center  has 
also  been  devised  for  such  cases  as  when  the  front  only  is  available 
for  an  air  box,  and  a  long  grate  is  desired.  It  should  be  noted, 
however,  that  it  is  thought  preferable,  in  order  to  give  facilities  for 
good,  stoking,  cleaning  fires,  and  keeping  the  fires  in  good  order, 
to  work  always  with  short  grates,  and  use  a  high  rate  of  com- 
bustion. 

It  has  been  observed  during  the  experiments  that  little  refuse 
falls  into  the  ash  pits,  that  the  bars  keep  perfectly  cool,  and  that 
the  clinker  docs  not  adhere  to  them;  in  fact,  from  time  to  time,  the 
clinker  can  be  removed  from  the  fire  without  drawing  the  same. 

It  has  also  been  noticed  that  during  forced  draft  the  bars  do  not 
suffer  at  all,  although  it  is  only  fair  to  say  that  on  one  occasion 
the  ends  of  some  bars  were  burnt  because  the  bridge  at  the 
back  was  not  in  order,  a  space  being  left  between  it  and  the  bar 
ends. 

It  is  intended,  in  adopting  this  system,  that  the  full  advantage 
should  be  taken,  making  the  grates  moderate  in  length,  and  run- 
ning with  forced  combustion  as  a  normal  condition.  In  this  man- 
ner the  destruction  of  fire  bars  would  be  reduced  to  a  minimum, 
and  the  fires  could  be  regulated  to  a  nicety. 

The  fire  can  be  regulated  also,  so  that  it  is  a  matter  of  indiffer- 
ence whether  the  fire-door  is  open  or  shut;  but.  of  course,  it  can- 
not be  overlooked  that,  at  very  high  rates  of  combustion,  espe- 
cially with  ordinary  cylindrical  boilers,  the  fire-door  must  be  kept 
shut,  as  with  the  ordinary  ash-pit  draft. 

RESULTS. 
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■2 

1.4S 

32 

5-32 

U-lt- 

2  7', 

7 
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3 

1.25 

41 
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7 
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1.73 
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7 
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3.15 

72 
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3.22 
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6 

3.1s 

S3 
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11-16   2  -la 

1 

Evaporative  trial,  careful  firiog'. 

matter;  f(jr  the  foundry  in   Naples  it  comes  to  about  10  centimes 
per  kilogramme. 

The  experimental  grate  was  2  ft.  7'/i  in.  long  and  2  ft.  y'/i  in. 
wide,  composed  of  bars  of  section  as  shown  in  Fig.  4;  in  the  case 
of  Experiment  5,  however,  half  the  length  was  bricked  over.  The 
air  pressure  was  obtained  from  a  smithy  blast,  the  strength  of 
which  was  never  more  than  80  millimeters  (3  1-5  in.).  Coal,  Cardiff 
of  good  quality.    Height  of  funnel  from  bar  level,  17  ft.  6  in. 

During  trial  6  it  was  thought  that  for  this  rate  of  combustion 
the  passages  to  the  funnel  were  too  contracted.  On  measuring 
same  they  were  found  to  be  collectively  between  1-6  and  I-7  of 
the  grate  area,  whereas  the  funnel  area  itself  was  1-5. 

(This  arrangement  is  quite  similar  to  that  employed  in  the  Cor- 
nelius smokeless  furnace  described  in  the  "Review"  for  June,  page 
381,  and  the  paper  is  of  interest  as  showing  that  this  type  of  grate 
bar  is  practicable  either  for  forcing  the  boilers  or  as  a  smoke  pre- 
venting device. — Ed.] 

♦-.-• 

GRAPHITE    LUBRICATORS. 


The  current  number  of  Graphite,  published  by  the  Joseph  Dixon 
Crucible  Co.,  contains  the  following  information  concerning  lubri- 
cators for  introducing  graphite  into  engine  cylinders. 


Presuming  a  long  life  for  the  individual  bars,  the  cost  of  produc- 
tion  need   not,   it   seems   to   the   writer,   be   considered   a   serious 


SO.: 


Xo.  I  is  a  home  made  device  constructed  of  pipe  fittings  and 
is  screwed  into  the  steam  chest;  the  nipple  just  above  the  valve  has 
a  brass  plug  driven  into  it  and  a  i-i6-in.  hole  drilled  through  the 
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plug.  One  of  these  devices,  the  writer  states,  placed  on  the  high- 
pressure  steam  chest  serves  to  supply  flake  lubricating  graphite  to 
both  cylinders  of  the  engine  and  to  the  air  pump.  The  lubricator 
is  filled  once  in  three  days.  The  cylinder  oil  consumption  was  re- 
duced one-half  by  using  graphite. 

The  Dixon  Co.  states  that  it  uses  a  small  hand  oil  pump  of  the 
type  often  used  for  supplying  oil  to  small  engines,  a  teaspooniul 
of  graphite  being  put  in  before  each  hall-day  run. 

The  Lunkenheimer  Co.  makes  a  sight-feed  lubricator  which  it 
claims  will  feed  graphite  automatically  and  continuously,  so  that 
it  is  unnecessary  to  provide  a  sight-feed  oil  lubricator,  though  an 
oil  pump  is  recommended  for  occasional  use,  especially  when  start- 
ing the  engine.    This  is  No.  2  in  the  illustration. 


at  the  south  end  of  the  latter  i.ooo  tons  more.  All  the  coal  for  this 
station  is  hauled  from  two  or  three  miles  in  wagons,  being  delivered 
by  the  contractors  to  the  shed  or  to  the  vertical  conveyor.  When 
coal    is    taken  from  the  storage  shed  it  is  loaded  into    the  small 


CHICAGO  CITY  COAL  HANDLING  PLANT. 


The  Chicago  City  Ry.  has  recently  installed  some  coal  handling 
machinery  at  its  power  station  at  51st  St.  and  Wabash  Ave.,  which 
has  effected  a  great  economy  in  handling  the  fuel.  At  this  point 
there  are  two  stations,  one  at  the  old  cable  plant  built  in  1^6  with 
two  500-h.  p.  engines  and  porcupine  boilers  of  350  nominal  h.  p. 
each,  and  the  other  an  electric  plant  installed  in  1893  which  com- 
prises five  pairs  of  24  x  48-in.  Wheelock  engines,  improved  pattern, 
each  pair  driving  two  500-kw.  Westinghouse  generators,  and  19 
horizontal  tubular  boilers  72  in.  by  20  ft.  The  boilers  in  the  cable 
house  are  fitted  with  Roney  stokers  and  those  in  the  electric  plant 
with  Murphy  smokeless  furnaces  and  mechanical  stokers.  It  will 
doubtless  be  remembered  that  for  some  years  the  cable  engines  in 
this  station  have  been  idle,  the  cable  machinery  being  driven  by  an 
electric  motor  taking  current  from  the  electric  station. 

Prior  to  February  last  the  coal  for  this  plant  was  loaded  into 
small  cars  with  a  capacity  for  1,600  to  1,700  lb.  each,  which  were 
lifted  on  an  elevator  and  then  wheeled  onto  a  truck  running  over- 
head in  the  two  boiler  rooms,  where  the  coal  was  dumped  into  bins 
and  chutes  whence  it  fed  to  the  stokers  by  gravity. 

The  coal  consumption  varies  from  125  to  200  tons  per  day  and 
under  the  old  system  of  handling  it  two  cars  and  six  men  were 
regularly  employed,  with  two  extra  men  about  one-third  of  the 
time,  the  cost  for  labor  being  about  $10  per  day.  In  addition  a  25- 
h.  p.  engine  driving  the  elevator  was  run  24  hours  per  day. 

The  present  coal  handling  and  storage  plant  was  designed  by  Mr. 
C.  J.  Reilly,  superintendent  of  motive  power  of  the  company,  and 
the  elevator  was  built  by  the  Link  Belt  Machinery  Co.,  which  used 
its  standard  machinery  adapted  to  Mr.  Reilly's  design,  and  it  has 
been  in  operation  since  Feb.  15,  1899.  A  5-h.  p.  electric  motor 
drives  the  elevating  machinery  and  one  man  distributes  it  to  the 
bins;  the  total  cost  for  labor  is  $2  per  day.  It  is  seen  that  the  sav- 
ing of  labor  alone  effected  by  the  installation  amounts  to  $2,920  per 
year,  and  the  saving  due  to  substituting  a  s-h.  p.  motor  for  the  25- 
h.  p.  steam  engine  is  amply  sufficient  to  cover  depreciation  on  the 
coal  elevator.  The  total  cost  of  installing  the  coal  handling  appara- 
tus was  less  than  $1,200. 

The  elevator  is  placed  within  a  rectangular  steel  shaft  on  the  out- 
side of  the  south  wall  of  the  building;  the  arrangement  of  the  pits, 
hoppers,  etc.,  is  very  well  shown  by  the  drawings.  The  coal  bin 
in  the  boiler  room  extends  the  entire  length  of  the  building  and  has 
a  capacity  of  250  tons.  It  is  180  ft.  long,  10  ft.  wide  and  9  ft.  deep, 
being  supported  on  a  row  of  columns  placed  9  ft.  apart  and  4  ft.  in 
front  of  the  boilers  and  further  braced  at  the  sides  by  rods  sus- 
pended from  the  roof  trusses.  This  bin  is  covered  with  planking 
save  between  the  rails  of  a  26-in.  gage  track  running  over  the  center 
of  the  bin.  A  hopper  shaped  car,  the  body  of  which  is  3  x  5  ft.  at  the 
top  and  2  X  3  ft.  at  the  bottom  and  3  ft.  deep,  holding  about  1,600  lb. 
of  coal,  carried  on  four  19-in.  wheels,  carries  the  coal  from  the  up- 
per receiving  hopper  to  the  desired  point  over  the  bin.  As  the  track 
is  level  one  man  can  easily  push  the  car  about  and  thus  can  dis- 
tribute from  125  to  200  tons  into  the  bin  in  lo  hours. 

The  car  is  run  under  a  chute  from  the  upper  elevator  hopper,  a 
slide  drawn  out,  and  the  car  loaded  with  coal  in  an  instant.  When 
pushed  to  the  unloading  point  it  is  dumped  by  dropping  the  bot- 
tom. This  is  a  much  cheaper  way  of  distributing  the  coal  along  the 
bins  than  to  employ  a  horizontal  conveyor;  the  conveyor  would 
require  the  attention  of  one  man  all  the  time,  whereas  now  the  man 
alone  does  the  work. 

In  addition  to  the  250  tons  storage  capacity  in  the  electrical  boiler 
house,  the  bins  in  the  cable  boiler  house  hold  150  tons,  and  a  shed 


COAL  HANDLINC,  MACHINERY-CHICAGO  CITY   RY. 

cars  which  dump  into  the  receiving  hopper  of  the  vertical  conveyor. 
A  track  is  laid  from  the  shed  to  the  hoppers;  the  rails  of  this  track 
are  shown  in  the  drawing. 


The  Columbus  (O.)  Street  Railway  Co.  reports  earnings  for  the 
week  ending  July  14th  at  $15,412,  and  for  the  corresponding  week  in 
i8g8,  $12,649.  The  total  increase  in  July  over  the  same  month  in 
1898  is  $9,718. 


A  movement  is  under  way  to  eventually  secure  the  conduit  sys- 
tem for  the  street  railways  of  Cleveland,  Ohio.  A  franchise  has 
been  sought  for  a  new  line  out  Lake  and  Hamilton  Sts.  and  over 
Doane  and  Woodland  Hills  Aves.  to  Newburg.  which  if  granted 
will  be  with  the  provision  that  the  conduit  system  be  used. 


Ave,.  15,  1899.1 
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THE  ARRANGEMENT  OF  STEAM  AND  OTHER 
PIPES,  AND  THEIR  FITTINGS. 


A   ]);ii>er  read   befdrr  llic   Mtliiici]):tl   Kh'Clric.ll  AHHoci.lliml   (KiHfl.TM(li  \ty  J.  K. 
Kdirconic,  Horoiiirli   ICh'ctrical  Ktii^hunT,  Kiri(fHtini-iiiHiii-TIiaiMeK, 


Tlic  subject  of  slcaiii  and  otiicr  piping  is  one  of  the  greatest  im- 
portance to  engineers  of  central  stations,  and  indeed  to  all  who 
have  to  deal  with  steam  plant.  It  is  a  subject  upon  which  volumes 
might  be  written  and  still  leave  much  unsaid.  The  author  does  not 
pretend  to  advance  any  especially  new  or  original  information,  but 
rather  a  series  of  notes  based  on  some  little  experience,  in  the  hope 
of  eliciting  what  should  prove  to  be  a  most  interesting  discussion. 


abutting  towards  the  same  wall,  it  is  extremely  simple  to  carry  out 
a  steam-ring  system.  Where  a  double  row  of  engines  is  installed 
the  .system  becomes  a  little  more  complicated,  and  it  is  usually  ad- 
visable to  form  a  second  loop  of  steam  piping  in  parallel  with  the 
main  ring  within  the  engine  house,  feeding  the  engines  on  either 
side,  the  engines  in  that  case  facing  one  another,  with  the  ma- 
^■hines  outward. 

Serviceable  and  reliable  steam  pipes  may  be  made  up  of  lap 
welded  mild  steel,  with  heavy  wrought  iron  flanges,  the  flanges 
being  screwed  on  hot,  and  the  ends  brazed.  The  flanges  must,  of 
course,  be  faced  u]>  to  enable  good  joints  to  be  made.  In  larger 
sized  steam  pipes  it  will  be  found  that  joints  can  be  kept  lighter 
by  having  the  flanges  made  with  a  slight  boss,  which  is  faced  up  for 
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engine   house 
fk;.  1. 


and  a  discussion  from  which  every  member  may  be  able  to  carry 
away  some  useful  suggestion,  to  be  put  into  practice  when  laying 
down  a  new  generating  station,  or  when  carrying  out  the  inevitable 
extension  of  his  present  works.  The  arrangement  of  piping  referred 
to  in  this  paper  is  proposed  for  small  or  for  moderate-sized  stations, 
which  form  the  majority,  rather  than  for  those  very  large  stations  to 
be  found  in  a  few  of  the  big  cities,  and  where,  possibly,  special 
arrangements  are  necessary. 

STEAM   PIPES. 

The  author  is  of  opinion  that  in  the  majority  of  cases,  the 
best  and  most  favorable  arrangement  of  steam  piping  is  in  the 
form  of  a  steam  ring,  running  from  the  boiler  house  through  the 
engine  house  and  returning  to  the  boiler  house  as  shown  in  Fig  i. 
It  is  advisable  that  the  ring  should  be  cross  connected  at  two  or 
more  places,  as  shown  at  A  B  and  C  D,  so  that  in  the  event  of  re- 
pairs being  necessary  to  any  pipe,  say  at  E,  the  closing  of  the 
valves  F  G  does  not  necessitate,  in  case  boiler  H  is  under  steam, 


that  the  steam  should  pass  to  the  engines,  say  P  or  R,  by  the  long 
route  K  A  L  M,  but  by  the  shorter  route  K  .A.  B  M.  This  ar- 
rangement will  also  allow  of  considerable  lengths  of  steam  pipe 
being  cut  out  when  the  engines  and  boilers  upon  them  are  not  in 
use,  and  will  be  found  to  give  greater  flexibility  to  the  ring  system. 
In  most  cases,  particularly  when  the  engine  house  and  boiler 
house  are  appro.ximately  on  the  same  level,  it  is  usually  more  con- 
venient to  carry  the  steam  piping  overhead,  and  where  a  single 
line  of  boilers  is  installed  backing  towards  the  dividing  wall,  and 
similarly  a   single   line  of  engines   is   laid   down   with   the   engines 


the  joint,  instead  of  the  whole  of  the  flange  being  faced  up  for  that 
purpose,  as  shown  at  A  in  Fig.  2;  from  1-16  in.  to  %  in.  is  sufficient 
thickness  for  the  thickness  of  the  boss.  Steam  pipes,  where  sup- 
ported on  brackets  or  columns,  should  be  carried  on  rollers  to 
allow  of  free  contraction  and  expansion. 

JOINTS. 

With  the  higher  steam  pressures  now  in  use,  care  and  discrimina- 
tion are  required  in  making  and  keeping  good  sound  joints.  There 
are  innumerable  makes  of  jointing  material  on  the  market.  Rub- 
ber prepared  with  plumbago  makes  a  good  sound  joint,  which  re- 
quires taking  up  when  steam  is  admitted  to  the  pipe,  as  the  mate- 
rial softens  with  the  heat,  although  it  sets  into  a  hard  permanent 
joint  when  tightened  up.  An  admirable  and  reliable  join  is  one 
made  with  corrugated  brass  rings,  painted  with  thin  red  lead. 

DRAINAGE. 

One  of  the  most  prolific  causes  of  trouble  with  steam  piping 
is  that  from  accumulation  of  water,  and  too  much  care  cannot  be 
taken  in  the  thorough  draining  of  the  pipes.  For  this  purpose  a 
number  of  separators  should  be  fitted  in  the  ring  on  the  boiler  side 
to  collect  the  water  from  the  steam  where  it  leaves  the  boilers,  and, 
in  the  author's  opinion,  it  is  certainly  advisable  that  every  engine 
should  be  fitted  with  its  own  separator,  to  deal  with  any  water 
which  may  be  carried  over  from  the  main  steam  pipe. 

To  deal,  however,  with  the  water  which  will,  notwishstanding. 
collect  in  the  main  steam  ring  in  the  engine  house,  it  is  advisable 
to  connect  the  ring  in  several  places  to  steam  traps,  similar  traps 
being  connected  to  the  separators  of  the  engines.  The  author  has 
found  from  experience  that  to  permanently  connect  the  engine  sepa- 
rators to  steam  traps,  deals  more  effectually  with  the  water  trouble 
than  to  constantly  blow  out  the  water  from  the  separators  as  it  col- 
lects there,  especially  in  view  of  the  difficulty  experienced  in  ascer- 
taining the  quantity  of  water  in  the  separators,  except  by  the  use 
of  gage  glasses,  which  are  a  source  of  constant  trouble  owing  to  the 
difficulty  of  getting  glasses  to  withstand  the  pressure  when  there  is 
any  variation  of  temperature  or  when  they  are  subjected  to  sudden 
cold  draughts. 

The  connecting  pipes  from  the  boilers  to  the  main  steam  pipe, 
and  from  the  main  steam  pipe  to  the  engines,  should  be  preferably 
of  copper,  with  full  swan  neck  bends  to  keep  the  water  back  as 
much  as  possible,  and  to  allow  of  expansion. 
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STEAM   TRAPS. 

These  are  most  necessary  adjuncts  to  the  steam  pipes;  but,  al- 
though there  are  some  very  good  steam  traps  on  the  market,  proba- 
bly most  engineers  will  agree  that  an  ideal  trap  has  yet  to  be  dis- 
covered. All  steam  traps  require  a  certain  amount  of  attention, 
and  should  be  fitted  with  a  reliable  class  of  stop  valve  to  enable 
them  to  be  shut  off  from  the  live  steam  main  for  inspection  and  for 
the  renewal  of  the  valves  and  seatings  when  necessary.  Most  of 
the  modern  traps  will  discharge  at  a  considerable  height,  depend- 
ing, of  course,  upon  the  steam  pressure,  and  it  will  be  found  that 
a  quantity  of  excellent  feed  water  may  be  collected  by  this  mean.-. 
When  discharging  to  a  height  each  trap  should  be  fitted  with  ?. 
non-return  valve  to  prevent  the  column  of  condensed  water  in  the 
pipe  returning  to  the  trap.  It  will  be  found  convenient  to  group 
the  discharge  pipes  from'  a  number  of  steam  traps  into  a  small  tank, 
having  an  overflow  pipe  to  the  hot  well.  This  will  enable  the  dis- 
charge of  every  trap  to  be  inspected,  which  is  a  necessary  precaution 
to  ensure  that  each  is  in  proper  working  order. 


Valves  are  a  very  important  part  of  a  steam  system,  and  care 
should  be  taken  to  select  a  class  of  valve  suitable  for  the  work 
which  it  has  to  perform.  Full-way  valves  possess  so  many  advan- 
tages over  other  types  that  in  the  most  modern  plants  these  are 
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BLOW-OFF  VALVES. 

Where  the  boiler  blow-off  valves  discharge  into  one  common  pipe, 
as  is  usually  the  case,  it  is  very  necessary  that  the  blow-off  value 
should  be  of  some  type  in  which  the  handle  shall  be  practically 
locked  when  open.  This  will  prevent  the  blow-off  from  a  live 
boiler  being  forced  into  a  boiler  which  is  standing  off  for  the  pur- 
pose of  being  cleaned.  Want  of  attention  to  this  precaution  has 
been  the  cause  of  many  accidents,  frequently  involving  the  death 
of  the  men  working  in  the  boilers.  This  locking  arrangement  is 
usually  carried  out  by  the  use  of  some  special  form  of  key,  in  which 
the  key  is  held  locked  in  the  valve  as  long  as  the  valve  is  open,  and 
can  only  be  withdrawn  when  the  valve  is  shut;  and  as  long  as  one 
key  only  is  available  it  is,  of  course,  impossible  for  two  valves  to 
be  open  simultaneously.  As,  however,  a  key  is  supplied  with  every 
valve,  the  spare  keys,  which  it  is  advisable  to  keep  in  case  of 
breakage,  should  be  locked  up,  in  charge  of  one  of  the  engineers, 
and  should  not  be  available  in  the  works.  The  author  remembers 
seeing  on  a  battery  of  boilers,  which  had  been  carefully  fitted  with 
this  class  of  valves,  two  of  the  blow-off  valves  open  at  one  time 
with,  of  course,  a  key  to  each  valve,  entirely  doing  away  with  the 
element  of  safety,  and  further  causing  this  false  feeling  of  security 
to  become  an  added  danger. 

Where  the  blow-off  from  the  flooding  valves  of  superheaters  are 
led  into  the  same  blow-off  pipe,  and  when,  as  is  usual,  a  type  of  two- 
way  valve  is  used  which  cannot  be  fitted  with  a  locked  key,  pos- 
sibilities of  accident  are  averted  by  making  a  stringent  rule  that 
the  flooding  valves  must  not  be  opened  unless  the  key  of  the  boiler 
blow-off  valves  is  hanging  within  sight. 

CHECK  VALVES. 

The  check  valves  of  boiler  feed  pipes  are  more  convenient,  for  the 
purpose  of  inspection,  when  fitted  with  an  arrangement  which  al- 
lows the  valve  and  setting  to  be  inspected  while  the  boiler  is  under 


almost  wholly  used  for  high  pressure  steam  work,  and  can  be  ob- 
tained from  the  smallest  to  the  largest  size.  The  large  valves  on  the 
main  steam  ring  should  each  be  provided  with  a  small  by-pass  valve 
to  enable  a  length  of  cold  steam  pipe  to  be  warmed  up,  and  the 
pressure  balanced  before  the  main  valve  is  opened.  This  will  pre- 
vent the  straining  of  the  joints  caused  by  sudden  expansion,  and 
likewise  accidents  due  to  water  hammer. 

When  erecting  new  steam  pipes,  attention  should  be  given  to 
the  thorough  cleaning  of  the  pipes,  as  otherwise  fine  particles  of 
grit,  driven  by  the  steam  into  the  faces  of  the  valves,  cut  into  the 
seats,  causing  considerable  trouble  and  expense.  The  author  was 
informed  by  one  large  firm  of  valve  makers  that,  owing  to  the 
trouble  they  had  experienced  from  this  cause,  and  the  expense  to 
which  they  had  been  put,  due  to  the  necessity  of  taking  down  and 
refacing  valves  fitted  in  this  manner  on  new  pipes,  they  intended 
in  future  to  include  in  their  estimates  a  certain  sum  to  cover  such 
cost.  Where,  as  is  almost  universally  the  case,  boilers  run  in 
parallel,  it  is  advisable  to  fit  a  self-acting  valve  between  the  steam 
ring  and  the  main  stop  valve  on  each  boiler,  the  self-acting  valve 
being  placed  immediately  after  the  stop  valve.  There  are  various 
types  of  this  valve,  the  usual  form  being  a  ball  working  on  an  in- 
clined plane.  The  object  in  all  cases  is  to  provide  a  valve  which 
shall  close  automatically  when  the  pressure  on  the  boiler  it  controls 
falls  below  that  in  the  steam  ring,  as  this  enables  that  particular 
boiler,  when  thus  isolated,  to  recover  itself  and  to  get  up  a  full  head 
of  steam  upon  which  the  automatic  valve  reopens  and  again  con- 
nects the  boiler  to  the  steam  main. 


steam,  and  the  author  would  also  suggest  the  convenience  of  fitting 
every  feed  branch  with  a  plug-cock,  having  a  removable  handle,  to 
enable  each  check  valve  to  be  shut  off  for  inspection  botli  from 
its  own  boiler  and  from  the  feed  main.  A  plug  cock  with  remov- 
able handle  is  recommended  in  place  of  an  ordinary  wheel  valve, 
as  the  latter  may  be  accidentally  closed,  whereas  the  handle  would 
be  fitted  to  the  former  only  for  the  specific  purpose  of  examining 
the  check  valve  or  for  completely  cutting  off  the  water  supply  from 
a  boiler  when  standing  off.  The  feed  supply  would,  of  course,  in 
all  cases  be  regulated  by  means  of  the  check  valves  themselves. 

Perhaps  the  author  may  be  permitted  to  say  a  few  words  on  the 
subject  of  feed  water  supply.  A  convenient  arrangement  is  to  con- 
nect the  pump  suctions  through  suitable  pipes  and  valves  to  the  hot 
well,  the  cold  well,  and  also  to  a  third  supply  in  case  of  emergency, 
and  to  connect  the  discharge  pipes  from  the  pumps  to  a  double  line 
of  piping  supplying  the  feed  water  either  through  the  filters  and  one 
or  more  economizers,  or,  if  required,  direct  to  the  boilers. 

In  the  accompanying  diagram,  Fig.  3,  AAA  are  the  feed  pumps, 
B  the  hot  well,  C  the  cold  well,  D  the  tank  connected  to  a  third 
supply,  E  is  a  cloth  filter  with  by-pass  F;  G  a  sawdust  filter  fitted 
in  series  with  E,  with  a  by-pass  sawdust  filter  H,  the  by-passes  be- 
ing used  when  the  main  filters  are  being  cleaned.  This  arrange- 
ment has  given  excellent  results,  leaving  the  boilers  clear  of  all 
traces  of  oil,  which  formerly  proved  a  source  of  considerable  trouble 
and  anxiety.  The  condition  of  the  sawdust  in  G  and  H  is  a  good 
indication  of  the  condition  of  filter  E,  and  proves  whether  or  not 
it  is  doing  its  work  properly.    K  is  the  economizer  with  the  by-pass 
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1„  to  cm.-iIjIc  it  to  liu  inspccliMl  ;iikI  i-lc.iiicil  witlioiit  passiiiR  the  ficcl 
direct  to  the  boilers  via  Q,  whicli  would  entail  cutting  the  fdlcrs 
out  ol  circuit.  The  arrangement  of  the  branches  from  the  hnl  and 
inld  ((III  enables  the  boilers  to  be  fed  cither  with  hot  or  cold  water 
IhroUKli  the  stop  cocks  and  check  valves  pn  or  rs,  and  by  opening 
valve  m,  cold  water  can  be  fed  through  the  hot  feed  check  valves, 
or  the  reverse  should  any  of  the  branch  pipes  or  check  valves  be 
out  of  order. 

I'lrii     COVERINGS. 

A  few  words  must  be  said  with  reference  to  the  various  coverings 
in  use  for  preventing  radiation  of  heat  from  steam  pipes.  It  is  most 
necessary  that  all  pipes  carrying  steam  should  be  enclosed  in  a 
covering  of  some  non-conducting  material.  Endless  varieties  of 
pipe  coverings  exist  which  may  be  divided  into  two  classes,  perma- 
nent coverings,  and  removable  coveringE. 

The  former,  which  are  generally  wrajiped  with  some  description 
of  linen  or  canvas,  have  a  good  finished  api)earance  when  colored 
and  varnished,  but  sulTer  from  disadvantage  that  the  covering  is 
destroyed  when  it  is  necessary  to  remove  it  from  the  pipe  at  any 
point,  and  the  appearance  of  the  whole  length  of  pipe  is  spoilt  in 
consequence.  Removable  coverings  are,  on  the  other  hand,  as 
their  name  implies,  specially  made  for  the  purpose  of  allowing  free 
inspection  of  the  pipe,  but  in  appearance  they  are  usually  clumsy, 
and  do  not  lend  themselves  to  the  neat  finish  of  permanent  cover- 
ings. It  is  also  questionable  whether,  as  a  rule,  they  arc  such  effi- 
cient non-conductors  of  Iieat  as  are  permanent  coverings. 

It  would  take  up  too  much  time  to  attempt  to  describe  the  many 
varieties  of  covering  on  the  market.  They  are  all  manufactured 
from  some  good  non-conducting  material  such  as  asbestos,  magne- 
sia, slag-wool,  or  felt,  and  are  put  on  either  wet  or  dry.  There  are 
also  numbers  of  coverings  which  depend  principally  for  their  non- 
conducting properties  upon  an  air  space  being  left  around  the  pipe. 
Probably  every  engineer  has  been  induced  at  some  time  to  try  var- 
ious coverings,  and,  like  the  author,  has  possibly  found  a  few  good, 
many  indifferent,  and  some  distinctly  bad. 

There  is  no  doubt  that  to  obtain  an  efficient  steam  supply  with  a 
minimum  of  condensation,  every  portion  of  steam-carrying  metal 
must  be  covered  with  a  thoroughly  good  non-conductor,  and  where 
practicable  all  valves  and  flanges  should  be  treated  in  the  same 
manner.  This  applies  equally  to  the  drain  pipes,  or,  at  any  rate,  to 
that  portion  connecting  the  steam  traps.  For  the  sake  of  keeping 
down  the  temperature  in  the  engine  house  it  is  generally  advisable 
also  to  cover  the  exhaust  pipes  with  some  non-conducting  material. 

Much  more  might  be  said  on  the  subject  of  pipe  work,  but  the 
author  trusts  that  what  he  has  advanced  will  fulfil  his  expectations, 
namely,  to  produce  a  useful  and  exhaustive  discussion  on  what  he 
ventures  to  think  is  a  most  important  portion  of  central  station 
equipment. 


A  RAILWAY  RESORT  FOR  CHATTANOOGA, 
TENN. 


NEW  WISCONSIN   LINE  OPENED. 


The  Waupaca  &  Chain  o'  Lakes  Electric  Railway  Co.,  a  new 
Wisconsin  road,  commenced  operation  of  its  cars  on  July  4th. 
Messrs.  W.  B.  Baker  and  Irving  P.  Lord,  of  Waupaca,  have  de- 
voted a  great  deal  of  time  during  the  past  two  years  to  the  fur- 
therance of  this  project,  and  on  the  day  the  cars  were  started  their 
efforts  were  well  rewarded  by  the  very  large  patronage  given  to 
the  road,  and  interest  manifested  by  the  citizens  of  Waupaca  and 
surrounding  country. 

The  Electrical  Installation  Co.,  of  Chicago,  was  awarded  the 
contract  for  the  complete  construction  and  equipment  of  this  road 
on  May  iSth  last.  The  work  of  grading  was  commenced  on  May  26th. 
and  the  five  miles  of  road  completed  ready  for  operation  within  32 
working  days.  During  the  progress  of  the  work  a  record  was 
made  in  track  laying.  23.000  ft.  of  track  being  laid,  lined  and  sur- 
faced within  60  working  hours.  The  contractors  had  a  most  com- 
plete and  efiicient  organization,  working  like  a  piece  of  well-oiled 
machinery  which  made  it  possible  to  finish  the  work  within  the  time 
required  by  tho  radway  company.  Standard  construction  was  used 
throughout;  cedar  ties,  so-lb.  T-rail,  "Crown"  bonds  and  No.  00 
trolley  wire. 

The  Chain  o'  Lakes  is  one  of  Wisconsin's  most  beautiful  re- 
sorts, and  the  patronage  already  bestowed  on  the  road  has  demon- 
strated to  the  management  that  they  have  made  no  mistake  in  its 
construction. 


Elaborate  plans  arc  being  prepared  to  connect  the  lines  of  the 
Chattanooga  Electric  Railway  Co.  with  Glcnwood  I'ark,  which  is 
owned  by  the  Glcnwood  Land  Co.  This  tract  surrounds  Indian 
Springs  between  Avondalc  and  Highland  Park  and  the  railway 
company  desires  to  secure  control  of  this  land  and  gain  certain 
concessions  from  the  Glcnwood  Land  Co. 

If  the  deal  is  consummated  the  railway  company  proposes  to 
make  a  number  of  additions  to  and  changes  in  their  present  track 
system.  Indian  Springs  will  be  made  the  main  entrance  to  the 
park  and  a  new  line  will  be  built  to  this  point  and  a  number  of 
other  lines  will  be  budt  inside  the  park  property. 

The  matter  concerning  the  building  of  a  lake  covering  an  area 
of  25  acres,  bath  houses,  etc.,  will  be  drawn  up  and  set  forth  in  a 
written  proposition,  to  be  approved  by  the  directors  of  the  Chatta- 
nooga Electric  Railway  Co.,  and  will  then  be  sent  to  the  officers 
and  directors  of  the  Glcnwood  Land  Co.  for  their  consideration. 

The  Glenwood  Land  Co.  is  said  to  be  quite  favorably  disposed 
toward  this  scheme. 


ELECTRICITY    ON    AUSTRALIAN    RAILROADS. 


The  practicability  and  economy  of  substituting  electricity  for 
steam  motive  power  on  the  branch  lines  of  the  railways  in  the 
colony  of  Victoria,  Australia,  are  now  under  discussion  and  Mr.  C. 
E.  Norman,  engineer  for  existing  lines  (what  we  call  engineer  of 
maintenance  of  way)  is  making  an  inspection  of  the  railroads  of 
-America  and  Europe,  giving  particular  attention  to  the  equipment 
and  operation  of  electric  roads.  While  it  cannot  be  said  that  it  is 
probable  that  the  railways  of  Victoria,  which  are  owned  and  op- 
erated by  the  Government,  will  soon  be  equipped  with  electricity, 
yet  it  is  interesting  to  note  that  the  question  is  under  consideration. 

The  colony  of  Victoria  has  an  area  of  87.884  sq.  miles,  with  a 
population  of  1,169.000,  and  has  3,123  miles  of  railroads,  which  have 
been  built  at  u  total  cost  of  £38,600,000.  In  the  year  ending  June, 
189S,  there  were  over  43,000,000  passengers  carried  and  2,408.000 
long  tons  of  freight.  The  ratio  of  working  expenses  to  earnings 
was  63.09  per  cent,  and  the  percentage  of  net  earnings  to  capital 
invested,  2.49. 


ELECTRICAL  INDUSTRY  IN  JAPAN. 


An  interesting  clipping  from  the  Japan  Times,  relating  to  the 
electrical  industry  has  been  forwarded  by  Consul  General  Gowey. 
Electroplating  dates  back  to  about  1887,  when  a  workshop  was  first 
started  in  Mita,  Tokyo.  The  plated  articles  now  turned  out  are 
not  much  different  in  finish  from  those  coming  from  abroad.  There 
are  about  200  shops  now  in  the  city  of  Tokyo  doing  electroplating, 
but  most  of  them  are  on  a  very  small  scale. 

The  manufacture  of  telephone  apparatus  has  so  far  advanced  in 
Japan  that,  with  the  exception  of  springs,  for  the  supply  of  which  for- 
eign aid  is  still  depended  upon,  all  other  necessary  paraphernalia  can 
be  made  at  home  at  about  one-half  the  cost  of  foreign  goods.  At 
present,  therefore,  only  a  very  small  portion  of  telephone  apparatus 
is  being  imported.  Foreign  instruments  are  used  in  such  places  as 
Tokyo  and  Osaka,  where  the  telephone  connections  are  in  brisk 
demand.  The  manufacture  is  carried  on  both  in  Government  and 
private  shops. 

The  electromotors  made  for  the  Kawasaki  Electric  Tramway  at 
the  Shibaura  Engineering  Works  are  the  first  of  the  kind  made 
at  home,  those  heretofore  used  by  the  Kyoto,  Nagoya,  and  other 
tramway  companies  having  been  obtained  from  abroad.  The  Ka- 
wasaki Tramway  is  highly  satisfied,  we  are  told,  with  the  Shibaura 
dynamos;  for  it  has  found  them,  so  far  as  its  experience  goes,  just 
as  good  as  those  of  foregn  make  employed  by  other  establishments. 
It  is  said  that  the  Shibaura  works  have  since  secured  orders  to  con- 
struct a  number  of  the  same  apparatus  for  the  Hoshu  Electric 
Tramway  Co.  Of  the  materials  required  for  their  construction,  the 
Shibaura  works  can  obtain  at  home  everything  but  wheels  and 
springs,  which  have  to  be  imported. 


The  loss  of  traffic  due  to  the   Brooklyn  strike  is  estimated  at 
$150,000. 
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THE  ELECTRIC  RAILWAY  IN   COREA. 


In  the  ""Review"  for  July  wore  quoted  press  dispatches  from 
Seoul,  Corea,  briefly  tolling  of  the  riots  excited  by  the  electric  cars 
in  that  city  and  of  the  fate  which  promptly  overtook  a  score  of 
the  ringleaders.  Two  letters  from  Mr.  H.  Collbran,  recently  pub- 
lished in  the  Railway  Age,  give  interesting  accounts  of  the  opening 
of  this  road  and  of  the  troubles  which  followed  soon  after,  and  we 
reprint,  by  permission,  the  substances  of  Mr.  CoUbran's  letters. 
Under  date  of  May  15,  1899,  he  writes: 

■'The  opening  of  an  electric  railway  in  Seoul,  the  capital  of  Corea, 


"Outside  the  railway  yards  were  thousands  upon  thousands  of 
Coreans  occupying  every  space  where  it  seemed  possible  to  sit  or 
stand,  and  tlicro  they  had  been  waiting  for  many  hours  to  see  what 
would  happen.  Among  all  the  officials  none  was  more  prominent 
or  more  active  than  the  Hon.  Yocha  Yun,  ex-governor  of  the  city, 
who,  after  some  four  years'  residence  in  Washington,  did  much 
toward  introducing  western  improvements  into  Corea,  and  who 
deserves  great  praise  for  building  such  streets  in  Seoul  as  have  ren- 
dered the  construction  of  an  electric  railway  feasible.  For  nearly 
4.000  years  the  only  means  of  travel  enjoyed  by  Corean  gentlemen 
have  been  by  the  use  of  chairs  or  litters  carried  by  laborers,  and  a 
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FIG.  1-TUE  OPE.MNG  OF  THE  ELECTRIC  RAILWAY  IN  SEOUL     POWER   HOUSE  AT  THE  EAST  GATE. 


on  the  1st  mstant,  caused  great  excitement  throughout  the  country, 
many  Coreans  coming  from  a  distance  to  be  present  on  the  occa- 
sion. 

'"It  was  difficult  to  ascertain  what  were  the  expectations  of  the 
people,  as  they  imagined  all  sorts  of  things,  but  it  seemed  that  the 
majority  expected  the  overhead  trolley  wire  would  pull  the  cars 
along.  One  very  gratifying  feature,  however,  was  the  entire  ab- 
sence of  all  superstition,  forming  a  marked  contrast  to  the  fears  of 
the  Chinese  a  few  years  back  when  railways  were  first  introduced 
in  that  country. 

"When  the  machinery  was  set  in  motion  at  the  power  house  the 
scene  was  truly  a  gay  one.    All  of  the  cabinet  ministers,  many  offi- 


FIG.  2-GATE  OF  SEOUL. 


FIG.  3-CAR  WITH  LEADING 
■STOCKHOLDERS. 


cials  of  the  emperor's  household  department,  military  and  civil 
officers,  city  officials  of  all  kinds,  etc.,  were  present,  and  formed  a 
typical  oriental  picture,  in  their  rich  and  handsome  silken  costumes, 
all  eager  to  participate  in  the  introduction  of  a  'progressive  step' 
so  great  as  an  electric  railway. 


jump  direct  from  the  Sedan  chair  to  an  electric  railway  is  certainly 
an  event  in  eastern  life  worthy  of  notice. 

"When  the  time  came  for  the  first  cars  to  start  there  was  no  hesi- 
tation on  the  part  of  the  Corean  officials  about  showing  their  confi- 
dence and  all  of  them  quickly  found  seats.  The  streets  had  been 
lined  with  soldiers,  but  notwithstanding  these  precautions  the  great- 
est care  was  necessary  owing  to  the  enormous  throngs  of  people. 

An  average  speed  of  five  miles  per  hour  was  maintained,  except 
in  one  instance,  where  the  track  was  well  guarded,  and  it  was  im- 
possible to  resist  the  temptation  of  discomfiting  the  police,  a  num- 
ber of  whom  had  been  instructed  to  run  ahead  of  the  cars:  a  rate  of 
12  miles  was  made  for  a  short  distance,  quickly  leaving  the  worthy 
policemen  in  the  rear,  to  their  great  consternation  and  the  indigna- 
tion of  their  chief,  who  was  riding  in  the  car.  No  mishap  of  any 
kind  occurred  and  after  returning  to  the  power  house  a  messenger 
arrived  from  the  emperor 
requesting  that  a  special 
trip  be  made  in  order 
to  afford  him  and  his 
suite,  and  the  crown 
prince  and  his  suite  an  op- 
portunity of  inspecting  the 
cars.  This  was  promptly 
complied  with.  His  majes- 
ty and  the  court  generally 
looked  on  the  scene  from 
the  palace  gates,  near  the 
United  States  legation, 
and  the  emperor  express- 
ed his  pleasure  and  ap- 
proval of  the  new  enter- 
prise and  its  successful  in 
troduction.  Prince  Ye 
Chai  Toon,  the  head  of 
the  household  depariment, 
a  little  later  on  toasted 
the  electric  company  and 
said  many  nice  things  con- 
cerning America  and  its 
people. 

"Some  of  the  rules  established  for  the  operation  of  the  railway 
are  curious.    For  instance,  it  is  not  considered  necessary  in  America 
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to  anni)uncc  that  females  may  ride  as  well  as  males;  but  this  forms 
the  subject  of  the  first  rule  in  the  schedule  issued  by  the  Seoul 
Klectfic  Co.  Can  it  be  possible  that  so  practical  a  thiug  as  a  street 
car  will  eventually  lead  to  the  destruction  of  the  custom,  centuries 
old,  of  secluding  women,  and  permit  them  to  travel  in  open  car- 
riages instead  of  beiuK  sliul  in  .1  iloseil  chair,  little  else  than  a 
closed  box? 


Fk;.  5. 


celebrations  were  under  the  care  of  Mr,  M.  K.  Boslwick,  of  San 
I'Vancisco — a  task  involving  much  anxiety,  when  the  fact  is  re- 
membered that  the  Corcans  knew  nothing  of  railways  or  of  elec- 
tricity, and  that  in  Cairo,  Egypt,  about  60  people  were  killed  dur- 
ing the  first  week  of  the  street  cars  in  lh.it  city.  He  well  earned 
the  cnmnieni  of  a  Corean  coolie,  who,  when  the  cars  were  being 
finally  turned  in,  shouted,  'Me  Kook  Sa  Ram  Mar-ni  Chossc,' 
which,  being  interpreted,  says,  'The  Americans,  they  arc  all  right."  " 

" Extracts  from  a  letter  under  dale  of  June  6,  1899,  arc  as  follows: 

"Considerable  rain  usually  falls  in  Corea  during  the  month  of 
.\pril  and  is  of  immense  value  to  the  rice  and  other  crops,  but  this 
year  no  rain  had  fallen  since  early  in  January.  The  country  was 
suflering  from  a  serious  drought.  .Sacrifices  were  offered  to  the 
heavens  by  the  emperor,  but  all  in  vain.  Karly  in  May  the  elec- 
tric railway  opened  for  public  service,  and  although  well  patronized 
it  was  generally  stated  that  the  rain  did  not  come  because  the  rail- 
way house  rested  on  the  rain  dragon's  back  and  he  was  conse- 
quently prevented  from  doing  his  usual  work. 

"The  common  people,  believing  this,  became  clamorous  for  the 
destruction  of  the  railway,  which  by  that  time  had  been  some  10 
days  in  successful  operation. 

"Just  then  the  first  fatal  accident  occurred.  A  child  ran  safely 
across  the  track  a  few  yards  in  front  of  the  car,  but  was  called  back 
by  its  father,  and  running  right  under  the  wheels,  was  instantly 
killed.  It  needed  only  the  action  of  the  father  in  holding  up  the 
body  of  the  child  to  the  gaze  of  the  mob  to  excite  violence.  A 
rush  was  immediately  made  upon  the  car,  the  employes  were  com- 


"Again,  the  company,  like  otlurs  we  have  heard  of  in  Europe 
and  America,  has  been  confronted  with  the  'hat'  difficulty.  This 
time  it  is  in  regard  to  the  men  and  not  women.  For  ages  past  men 
in  Corea  have  worn  huge  straw  liats  when  in  mourning  for  the  loss 
of  a  relative.  These  hats  arc  truly  of  enormous  size — at  least  as 
large  as  a  bushel  basket — and  tlic  Coreans  have  drifted  into  the 
custom  of  wearing  them  as  sunbonnets.  But  it  now  appears  that 
another  of  their  ancient  practices  is  in  jeopardy;  for  the  bushel 
basket  must  go  or  treble  rates  must  be  charged  the  wearers. 

"The  fares  vary,  according  to  distance,  from  2  to  15  cents.  This 
creates  surprise,  because  the  people  cannot  understand  why  it  costs 
less  to  ride  so  rapidly  in  a  beautiful  carriage  than  in  a  sedan  chair, 
which  can  only  be  carried  by  coolies. 

"In  order  to  accustom  the  citizens  of  Seoul  to  the  new  method 
of  traveling,  and  to  facilitate  the  operations  of  the  company  after- 
ward, the  opening  celebrations  were  practically  continued  for  a 
full  week,  until  it  became  possible  to  run  cars  quite  as  crowded  as 
a  Chicago  State  Street  car,  at  a  high  rate  of  speed,  and  the  sum 


FIG.  f— WH..\T  W.\S  LEFT. 

total  of  accidents  amounted  to  breaking  the  leg  of  a  dog.  \vho  was 
rather  indifferent  about  getting  out  of  the  way.  This  fortunate  re- 
sult was  largely  contributed  to  by  the  aid  of  the  otTiciais  of  the 
United  States  legation,  who  were  indefatigable  in  securing  arrange- 
ments that  assisted  in  preventing  accidents. 
"AH  the  details  of  arranging  the  safe  opening  and  accompanying 


pelled  to  fly  for  their  lives  and  the  mob  quickly  set  fire  to  and  de- 
stroyed the  first  car  and  almost  equally  destroyed  the  one  following 
it. 

"The  excited  people  then  made  ready  to  go  and  destroy  the 
power  house,  where  the  lightning  was  stored,  but  by  this  time  the 
representatives  of  the  company  had  arrived  upon  the  scene  and  soon 
gained  control  of  the  situation.  They  cleared  the  track  and  suc- 
ceeded in  running  cars  through  the  city  again  within  some  two 
hours  after  the  trouble  arose. 

"The  government  authorities  have  issued  instructions  to  both  the 
military  and  the  police  that  they  are  expected  to  prevent  any  sim- 
ilar trouble  occurring  again,  but  as  ill  luck  would  have  it.  the  long- 
delayed  rains  commenced  to  fall  about  4S  hours  after  the  people 
had  stopped  the  railway,  thereby  strengthening  the  belief  that  the 
company  had  stolen  the  lightning  from  the  clouds  and  left  little  or 
none  for  rain  and  thunder  storms,  without  which  the  people  can- 
not grow  rice  and  must  starve  to  death." 

Fig.  4  is  an  excellent  likeness  of  the  first  Corean  electric  railway 
conductor.  His  expression  of  self-satisfaction  is  doubtless  due  to 
the  combined  influences  of  a  nice  new  uniform  and  a  salary  of  $7.50 
per  month. 

Fig.  5  represents  one  of  the  street  cars  in  Seoul  in  operation  under 
normal  conditions.  This  illustration  is  also  of  interest  as  emphasiz- 
ing the  bushel-basket-hat  difficulty  referred  to  in  the  previous  ac- 
count. 

Fig.  6  shows  the  remains  of  the  first  car  attacked,  the  photographs 
having  been  taken  just  after  the  mob  was  driven  back.  Fig.  7  is  the 
second  car,  with  workmen  engaged  in  removing  it  from  the  track 
for  the  passage  of  the  first  car  after  the  trouble  was  quieted. 
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TAUNTON  SNOW  PLOWS. 


Those  managers  who  will  need  to  purchase  snow  plows  and 
sweepers  for  use  during  the  coming  winter  should  now  begin  to 
place  their  orders  if  they  wish  to  avoid  all  vexatious  delays  when 
the  winter  season  comes.  The  first  snow  storm  last  fall  came  sev- 
eral weeks  before  it  was  expected  and  for  that  reason  there  were  a 
great  many  roads  which  were  closely  blockaded,  the  plows  not 
being  in  readiness;  it  is  safe  to  say  that  those  roads  will  not  be 
caught  in  the  same  predicament  again. 

Some  of  the  most  successful  and  widely  used  snow  plows  and 
sweepers  for  electric  railway  work  are  those  made  by  the  Taunton 


The  standard  nose  plow  weighs  9  tons  without  motors  and  has 
the  following  dimensions:  Height  of  nose,  48  in.;  spread  of  nose, 
8  ft.  J  in.;  spread  of  nose  and  wings,  11  ft.  8  in.  The  main  framing 
of  the  plows  of  this  type  is  of  hard  pine,  but  the  nose  framing  is 
of  oak  and  covered  with  steel  plates.  Access  to  the  motors  is  readily 
had  through  large  trap  doors  in  the  floor.  Among  the  desirable 
points  in  the  design  and  construction  are  these:  The  noses  work 
easily  and  independently;  the  wings  are  pulled  in  by  a  kick  of  the 
foot  and  are  fastened  automatically;  the  noses  and  wings  are  shaped 
to  roll  away  the  snow  and  not  simply  to  butt  it;  the  operating  parts 
of  the  plow  are  all  at  the  ends  of  the  house  or  cab  and  the  floor 
is  clear;  the  braking  gear  is  quick  and  powerful  in  action. 


TADNTON  STANDARD  NOSE  PLOW. 
TAUNTON  SVTEEPER. 

Locomotive  Manufacturing  Co.,  of  Taunton,  Mass.,  and  the  ac- 
companying engravings  show  the  nose  and  share  types  of  plow  and 
the  sweeper  of  this  company. 

The  double  track  share  plow  for  double  track  work  in  cities 
weighs  9  tons  vvithout  motors,  and  has  a  share  39  in.  high  with  a 
spread  of  7  ft.;  the  spread  is  increased  to  9  ft.  3^  in.  by  wings,  and 
still  further  increased  to  10  ft.  3H  in.  by  the  extension  share.  The 
share  is  carried  in  front  of  all  the  wheels  and  thus  room  is  obtained 
to  place  the  motors  on  the  axles.  The  extension  girder,  which 
with  its  lifting  mechanism  solves  one  of  the  most  difficult  problems 
in  snow  plow  construction,  is  to  all  intents  and  purposes  entirely  of 
steel,  as  the  castings  used  fill  only  a  secondary  place  in  the  con- 
struction. The  aigger  which  was  originally  designed  for  the  Taun- 
ton nose  plow  is  now  applied  to  all  the  company's  snow  handling 
apparatus. 

The  connection  can  be  made  for  either  the  overhead  or  the  un- 
derground trolley,  and  for  the  excellence  of  the  machine  as  a  whole 
the  company  refers  to  the  virork  done  during  the  last  two  winters  in 
Boston,  New  York,  Brooklyn  and  Lowell. 


TAUNTON  DOUBLE  TRACK  SHARE  PLOW. 
INTERIOR  OF  CAB. 

The  sweeper  illustrated  weighs  about  25,000  lb.  without  the  mo- 
tors and  has  dimensions  as  below: 

Length  over  sills 27  ft.  4  in. 

Length  over  house 27  ft.  i  in. 

Height  of  rail  to  top  of  trolley  plank 12  ft.  4  in. 

Height  of  rail  to  under  side  of  sill 3  ft.  8j4  in. 

Diameter  of  brooms 36  in. 

Dimensions  of  sills 1 1  x  4^  in. 

Dimensions  of  cross  sills 8  x  4J^  in. 

Wheel  base 6  ft.  6  in. 

Size  and  weight  of  wheels 33  in.  425  lb. 

Diameter  of  axles 4  in. 

Tread  and  flange  of  wheel 254  in.  and  54  in- 
Greatest  width  with  wings  closed 9  ft.  8  in. 

The  large  size  of  the  main  and  cross  sills  indicates  the  sub- 
stantial construction  which  is  carried  throughout  the  sweep- 
ei.  The  brooms  are  of  a  new  and  improved  pattern  such 
that  the  rattan  cannot  come  out  of  the  broom  until  it  is  absolutely 
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worn  out;  there  is  no  chance  to  strew  the  roadside  with  broom 
material  by  reason  of  any  failure  on  the  part  of  glue  or  nails  to  hold 
the  rattan  in  place.  The  brooms  are  run  by  an  independent  motor 
mounted  in  the  cab;  this  allows  the  operator  to  run  the  broom  at 
any  desired  speed  with  reference  to  the  speed  of  the  machine,  that 
is  to  say,  the  machine  may  be  run  at  a  speed  not  exceeding  !'/j 
miles  per  hour,  while  the  broom  may  be  run  at  full  speed.  This 
combination  is  of  great  advantage  in  drift  work.  In  this  machine 
the  brooms  extend  clear  across  both  rails  in  front  of  the  machine 
so  that  a  path  nearly  ,1  ft.  wider  I  ban  the  body  of  the  machine  is 
cleaned  absolutely  at  the  front.  In  addition  to  the  thorough  clean- 
ing by  the  brooms,  the  sweeper  has  what  it  is  claimed  no  other 
sweeper  in  the  market  possesses,  namely,  a  first  class  digger  which 
will  remove  ice  from  the  rails  in  advance  of  the  wheels, 

In  addition  to  the  broom  and  diggers  there  may  be  put  on  each 
side  a  wing  cr  Icvelcr  which  breaks  down  the  pile  of  snow  which  the 
broom  throws  on  one  side  of  the  track.  These  wings  are  operated 
by  counterbalance  weights  from  the  interior  of  the  cab,  and  are 
quick  and  positive  in  action. 

The  sweeper  is  propelled  by  niolors  on  the  axles  as  a  car  or  snow 
plow  is  propelled,  and  the  brooms  in  the  front  of  the  machine  only 
are  run,  the  rear  brooms  in  each  case  being  easily  raised  up,  thrown 
out  of  gear  and  held  there  by  a  simple  and  effective  lifting  device. 

The  cab  is  built  something  like  a  baggage  car,  but  with  vesti- 
bule ends  and  the  doors  are  so  placed  that  all  the  convenience  of 
an  open  platform  is  secured  without  its  exposure.  The  digger 
lever  is  directly  over  the  head  of  the  broom  operator  and  the  sand 
spouts  are  supplied  with  large  pipes  conveniently  located.  There 
arc  tour  sand  boxes  in  the  cab.  The  sweeper  is  not  mounted  on  an 
independent  truck,  but  the  running  gear  is  attached  directly  on  to 
the  main  frame.  This  gives  a  simple  and  substantial  form  of  con- 
struction with  great  strength.  The  mechanism  is  simple  and  every- 
thing is  made  with  reference  to  easy  handling  in  a  storm. 


MOB  RULE  IN  LONDON,  ONT. 


The  trouble  which  had  been  brewing  between  the  London,  (Ont.) 
St.  Ry.  Co.  and  the  Street  Railway  Emiiloycs'  Union  for  several 
weeks  culminated  on  July  8th  in  a  serious  riot,  during  which  the 
troops  were  called  out  and  the  city  put  under  martial  law.  The 
strike,  which  has  been  in  progress  for  some  time,  has  resulted  in 
the  employment  of  non-union  men  by  the  company,  and  all  the 
morning  before  the  riot  rumors  were  freely  circulated  that  the  non- 
union men  were  dissatisfied  with  the  treatment  they  were  receiv- 
ing from  the  company,  and  that  they  were  going  to  run  their 
cars  into  the  barn  at  2  o'clock  because  of  a  reduction  in  wages. 
The  rumor  was  entirely  groundless,  but  as  it  spread  among  the 
union  strikers  they  commenced  to  congregate  near  the  car  barns 
to  witness  the  strike  of  their  non-union  successors.  As  no  strike 
took  place,  however,  the  crowd  which  was  being  rapidly  aug- 
mented, grew  ugly,  and  after  two  or  three  cars  which  had  been  run 
into  the  barn  by  mistake  were  again  put  out  on  the  road,  acts  of 
lawlessness  were  commenced.  There  seems  to  be  no  room  for 
doubt  that  the  mob  was  an  organized  affair,  as  some  evidence  on 
this  point  is  already  in  the  hands  of  the  police.  The  appearance 
of  a  violent  mob  at  just  this  time  was  also  peculiar,  as  negotiations 
leading  to  a  settlement  had  just  been  commenced  between  'the 
company  and  the  striking  union  men.  A  committee  of  the  city 
council  and  of  prominent  citizens  had  been  waiting  for  several 
days  for  a  list  of  grievances  against  the  company  of  which  the 
strikers  complained,  which  were  to  be  arbitrated.  This  list,  which 
was  promised  several  days  previous  to  the  riot  on  Saturday,  was 
not  yet  completed,  but  was  expected  by  the  following  Tuesday, 
and  it  is  rather  inexplicable  why  Saturday  should  have  been 
chosen  for  an  onslaught  upon  the  company's  men  and  property, 
as  it  was  reasonable  to  suppose  that  the  citizens'  committee  would 
reach  some  decision  which  would  terminate  the  strike  amicably. 

When  cars  56  and  88,  which  were  put  into  the  barn  by  mis- 
take, were  brought  out  again  to  continue  their  trip,  the  trouble 
began.  The  non-union  men  were  jeered  and  hissed  and  some  of 
the  mob  untied  the  trolley  rope  of  one  car  and  threw  the  trolley  off 
the  wire.  While  a  constable,  who  was  on  the  car.  climbed  upon 
the  roof  with  the  motorman  to  adjust  the  trolley,  a  shower  of 
stones  were  hurled  at  the  car  demolishing  the  windows  and  nar- 
rowly missing  the  men  on  the  roof.  .\t  this  juncture  the  chief 
of  detectives  arrested  a   man  who  was  throwing  stones,   but  the 


man  was  rescued  by  the  mob.  A  special  detective  was  also  set 
upon  by  the  crowd  about  this  time  and  after  being  pelted  with 
stones  and  eggs  was  struck  on  the  back  of  the  head  by  a  striker,  in- 
flicting a  severe  scalp  wound.  The  other  car  which  left  the  barn 
ran  to  the  end  of  the  route  and  returned  with  three  lady  passen- 
gers, but  no  damage  was  inflicted  upon  it. 

About  3  o'clock  Mayor  Wilson,  Alderman  Parncll  and  others 
addressed  the  mob  urging  them  to  disperse  and  promising  to 
help  the  sitrikers  adjust  their  difTicullies  as  soon  as  their  griev- 
ances were  made  known,  but  this  had  but  little  effect.  After 
the  mayor  drove  away,  the  police  were  unable  to  clear  the  street 
thoroughly,  many  of  the  crowd  wailing  for  the  appearance  of  (he 
cars  again.  After  two  hours  car  88  made  its  appearance,  closely 
followed  by  cars  62  and  '/>.  Each  was  pelted  with  rocks  more 
freely  than  the  preceding  one  and  most  of  the  glass  was  broken 
No.  86  was  next  sent  up  to  the  barn,  and  the  crowd  made  a  tre- 
mendous onslaught  upon  it.  The  mrjiorman  dropped  on  his 
knees  in  the  vestibule  to  avoid  personal  injury  and  the  conductor 
ran  into  the  car  and  laid  down  between  the  seats.  The  switch 
point  was  turned  so  that  the  car,  instead  of  running  into  the  barn, 
continued  along  to  the  loop  at  the  end  of  the  line.  Here  th» 
crew  deserted  it  and  it  was  entirely  demolished  by  the  mob.  The 
next  car,  No.  66,  was  taken  into  the  barn  by  the  county  con- 
stable, although  every  window  was  smashed.  Car  No.  58  was 
similarly  treated. 

The  most  vicious  attack  of  the  day  was  made  upon  car  60, 
which  was  about  a  block  behind  car  58.  The  motorman  and  con- 
ductor barely  escaped  with  their  lives.  A  dozen  stones  crashed 
through  the  windows  of  the  vestibule  and  the  motorman  sank 
to  the  floor  with  a  broken  nose,  his  forehead  badly  cut,  a  scalp 
wound  and  an  injury  in  the  neighborhood  of  the  heart.  He  was 
in  a  semi-conscious  condition  when  with  the  conductor  he  was 
taken  from  the  car  and  placed  in  safety  by  the  police.  Cars  94, 
80,  82  and  84  were  similarly  treated  by  the  mob,  which  was  now 
utterly  beyond  control  of  the  police.  An  attempt  to  burn  one 
car  by  saturating  it  with  coal  oil  was  with  difficulty  prevented  by 
the  police. 

The  mayor,  accompanied  by  the  crown  attorney,  again  drove 
to  the  scene  of  the  rioting  and  after  addressing  the  crowd  got 
their  promise  not  to  molest  the  remaining  six  cars  on  the  line  if 
they  were  taken  into  the  barn  by  the  police.  The  mayor  was 
deceived,  however,  as  when  the  first  two  cars  coupled  together 
and  manned  by  the  police  approached  the  mob  they  met  the  same 
treatment  as  the  previous  ones,  the  two  policemen  both  being 
hurt  with  stones,  making  it  evidently  unwise  to  attempt  to  bring 
in   the   other   four   cars. 

Seeing  that  no  more  cars  were  coming  the  enraged  mob  started 
down  town  to  demolish  the  last  four  cars  stalled  there.  They 
were  met  by  the  mayor,  who  read  the  riot  act  in  the  thick  of  the 
crowd,  but  with  little  effect.  Not  until  the  soldiers,  who  were 
called  out,  advanced  upon  the  mob  with  fixed  bayonets  would 
they  disperse.  The  cars  were  then  returned  to  the  barn  under  mili- 
tary escort  at  i  :20  o'clock  at  night.  Considerable  damage  was 
done  to  the  store  windows  along  the  route  and  the  list  of  the  in- 
jured is  a  long  one. 

The  city  was  put  under  martial  law.  In  addition  to  the  troops 
in  the  city,  which  numbered  only  30  soldiers,  150  more  were  con- 
tributed by  neighboring  cities.  The  First  Hussars  and  the  regu- 
lar force  at  the  Toronto  barracks  were  ordered  to  be  in  readiness 
at  any  time  to  go  to  London. 

For  several  days  following  but  few  cars  were  run  at  night, 
while  those  in  the  daytime  were  under  the  military  protection.  On 
July  nth  the  strikers  submitted  their  grievances  in  writing  to  the 
committee  appointed  by  the  council  to  effect  a  settlement  of  the 
difliculty.  The  committee,  after  going  carefully  over  the  list,  came 
to  the  conclusion  that  no  real  grievance  existed,  and  that  it  was 
merely  a  struggle  for  the  recognition  of  the  union.  The  com- 
pany has  offered  to  take  back  as  many  of  the  strikers  as  it  has 
places  for  and  to  submit  any  real  grievances  to  arbitration.  It  has. 
however,  refused  to  be  governed  by  the  strikers'  union,  so  under 
the  circumstances  no  settlement  could  be  made.  On  July  20th 
the  compan)-  had  all  the  positions  filled  with  new  men  and  cars 
have  since  been  running  on  schedule  time,  but  under  police  pro- 
tection at  night.  The  strikers  maintained  a  bus  line  for  a  time,  but 
this  ser\'ice  was  soon  cut  down  so  that  itj  amounted  to  only  a  few 
trips  a  day.  Business  has  been  seriously  affected  in  all  branches 
by  the  strike,  which  has  now  been  of  several  months  duration. 
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CHANGES  IN   STANDARD  ACCOUNTS. 


The  following  report  made  by  Mr.  C.  N.  Uiilly,  chairman  of  the 
permanent  committee  on  standardizing  street  railway  accounts,  to 
I'resident  Calderwood  of  the  Street  Railway  .Accountants'  .Associa- 
tion of  America,  will  explain  itself: 

[In  order  that  persons  not  having  copies  of  the  report  of  the 
1S98  committee  in  the  pamphlet  form,  to  which  the  references  by 
page  and  line  in  the  accompanying  report  refer,  may  note  the 
changes,  we  have  placed  additional  references  to  the  "Street  Rail- 
way Review"  of  September,  1898,  in  parenthesis. — Ed.] 
REPORT. 

St.  Louis,  July  21,  1899. 

An  invitation  was  received  from  Mr.  Wm.  O.  Seymour,  of  the 
Board  of  Railroad  Commissioners  of  Connecticut,  to  attend  a 
meeting  at  the  Manhattan  Hotel,  New  York  City,  on  July  11,  1899, 
to  confer  with  the  committee  representing  the  Convention 
of  Railroad  Commissioners,  and  the  committee  representing 
the  .Association  of  .American  Railway  Accounting  Officers,  for  a 
general  discussion  upon  the  subject  of  a  "Classification  of  Con- 
struction and  Operating  E.xpenses  of  Electric  Roads,"  and  I  beg 
to  report  that  Mr.  VVm.  F.  Ham  and  myself  attended  this  meet- 
ing, representing  the  Street  Railway  Accountants'  .Association  of 
America. 

The  following  gentlemen  were  present  at  the  meeting:  Wm.  O. 
Seymour,  member  of  the  Board  of  Railroad  Commissioners  of 
Connecticut,  and  chairman  of  Committee  on  Classification  of  Con- 
struction and  Operating  Expenses  for  Street  Railways;  Ashley  W. 
Cole,  chairman.  Board  of  Railroad  Commissioners  of  State  of 
New  York,  and  a  member  of  Mr.  Seymour's  committee;  H.  M. 
Kochcrsperger,  comptroller.  New  A'ork,  New  Haven  &  Hartford 
Railroad  Co.,  and  a  member  of  the  committee  representing  the  .As- 
sociation of  American  Railway  .Accounting  Officers;  J.  D.  Greene, 
auditor  of  disbursements,  Pennsylvania  Railroad  Co.,  and  a  member 
of  the  committee  representing  American  Railway  Accounting 
Officers;  VVm.  F.  Ham  and  C.  N.  Duffy,  representing  the  Street 
Railway  Accountants'  Association  of  .America;  H.  T.  Billings,  clerk 
of  the  Board  of  Railroad  Commissioners  of  Connecticut. 

.After  a  morning  and  an  afternoon  session,  in  which  the  report  of 
the  committee  on  "A  Standard  System  of  Street  Railway  Account- 
ing," Covering  the  Classification  of  Construction  and  Equipment 
Accounts,  Classification  and  Operating  Expense  Accounts,  and 
Forms  of  Monthly  and  .Annual  Reports,  made  to  the  Street  Rail- 
way .Accountants'  .Association  of  .America,  at  its  second  annual 
convention,  held  in  Boston,  Sept.  6,  1898,  was  discussed,  the  fol- 
lowing modifications  and  changes  were  unanimously  agreed  to  by 
all  the  gentlemen  present: 

1.  The  title  of  the  sub-heading  "Car  Service,"  which  includes 
Operating  Expense  .Accounts  Nos.  16  to  24,  inclusive,  and  is  the 
second  sub-heading  under  the  main  heading  "Transportation,"  was 
changed  from  "Car  Service"  to  "Operation  of  Cars."  This  will 
necessitate  a  change  in  the  printed  report,  as  it  appears  on  page 
16.    (St.  Ry.  Rev.,  Sept.  1898,  p.  654.) 

2.  Account  No.  8  "Maintenance  of  Miscellaneous  Equipment." 
The  second  paragraph  explaining  what  is  to  be  charged  to  this 
account,  which  now  reads:  "Repairs  and  renewals  of  all  harness, 
should  be  charged  to  this  account,"  should  be  changed  to  read: 
"Repairs  and  renewals  of  all  harness  should  be  charged  to  this  ac- 
count. The  cost  of  replacing  horses  lost  by  death  or  worn  out  in 
service,  and  the  dei)reciation  in  the  value  of  horses,  should  be 
charged  to  this  account."  This  will  necessitate  a  change  in  the 
printed  report  as  it  appears  on  page  25.     (lb.,  p.  656.) 

3.  Account  No.  30,  "Stable  Expenses."  The  first  paragraph 
explaining  what  is  to  be  charged  to  this  account,  which  now  reads: 
"Charge  to  this  account  the  cost  of  feed,  keep  and  shoeing  of 
horses,  replacing  horses  lost  by  death  or  worn  out  in  service,  de- 
preciation in  value  of  horses,  and  all  other  stable  expenses."  should 
be  changed  to  read:  "Charge  to  this  account  the  cost  of  feed,  keep 
and  shoeing  of  horses,  and  all  other  stable  expenses."    (lb.,  p.  658.) 


.A  new  additional  paragraph  should  be  inserted,  which  will  be 
the  fourth  paragraph,  to  read:  "The  cost  of  replacing  horses 
lost  by  death  or  worn  out  in  service,  and  the  depreciation  in  the 
value  of  horses,  should  be  charged  to  Account  No.  8."  This  will 
necessitate  a  change  in  the  printed  report  as  it  appears  on  page  35. 

4.  The  number  of  Operating  Expense  .Accounts  is  to  be  38,  Nos. 
I  to  38  inclusive.  Account  No.  39,  "Taxes,"  to  be  eliminated  from 
Oi)erating  Expense  .Accounts,  and  classified  as  a  "Deduction  from 
Income."  This  will  necessitate  a  change  in  the  printed  report,  as 
it  appears  on  page  17  (lb.,  p.  654),  as  "39,  Taxes,"  should  be 
stricken  out.  This  will  also  necessitate  a  change  in  the  printed 
report  as  it  appears  on  page  38  (lb.,  p.  659),  as  it  will  be  neces- 
sary to  strike  out  the  following:  "Account  No.  39,  Taxes." 
"Charge  to  this  account  taxes  on  real  and  personal  property  used 
in  the  operation  of  the  road,  track  taxes,  franchise  taxes,  taxes 
upon  capital  stock,  taxes  upon  gross  earnings,  car  licenses  and 
other  vehicle  licenses." 

Page  15,  line  30  (lb.,  p.  654,  5th  line  from  bottom  of  first  col- 
umn), insert  the  word  "and"  after  37  and  preceding  38;  insert  a 
comma  after  38.  Page  15,  line  31,  strike  out  "and  39."  "Page  15, 
line  33,  insert  the  word  "and"  after  "Terminals"  and  preceding 
"Insurance";  insert  a  comma  after  "Insurance";  strike  out  "and 
Taxes." 

5.  Monthly  Report  under  "Deductions  from  Income"  (lb.,  p. 
659),  the  first  item  is  to  be  "Taxes."  This  will  necessitate  a 
change  in  the  printed  report  as  it  appears  on  page  40,  as  it  will 
be  necessary  under  the  heading  "Deductions  from  Income"  to  in- 
sert as  the  first  item  "Taxes." 

6.  Annual  Report  under  "Deductions  from  Income"  (lb.,  p. 
659),  the  first  item  is  to  be  "Ta.xes."  This  will  necessitate  a 
change  in  the  printed  report  as  it  appears  on  page  41,  as  it  will 
be  necessary  under  the  heading  "Deductions  from  Income"  to  in- 
sert as  the  first  item  "Taxes." 

It  will  also  be  necessary  to  change  the  form  of  printed  report 
?s  it  appears  on  page  39.  Page  39,  line  6,  second  paragraph,  in- 
sert the  word  "and"  after  37  and  proceding  38;  insert  a  comma 
after  38;  strike  out  the  words  "and  39"  (lb.,  p.  659,  third  para- 
graph). Page  39,  line  9,  second  paragraph,  insert  the  word  "and" 
after  "terminals"  and  preceding  "insurance";  strike  out  the  words 
"and  Taxes"  (lb.,  p.  659,  third  paragraph).  Page  39,  insert  a 
new  paragraph  to  be  the  third  paragraph  and  read  as  follows: 
"Taxes  include  ta.xes  on  real  and  personal  property  used  in  the 
operation  of  the  road,  track  taxes,  franchise  ta.xes,  taxes  upon  capi- 
tal stock,  taxes  upon  gross  earnings,  car  licenses  and  other  vehicle 
licenses." 

It  will  also  be  necessary  to  make  the  following  changes  in  the 
printed  report  in  the  alphabetical  list  of  items  chargeable  to  Oper- 
ating Expense  .Accounts: 

Page  49,  line  8  (lb.,  p.  661),  "Depreciation  of  Horses,"  "30," 
should  read  "8." 

Page  53,  line  9  (lb.,  p.  661),  "Horses,  depreciation  of,"  "30, ' 
should  read  "8." 

Page  53,  line  10,  "Horses,  replacement  of,"  "30,"  should  read  "8." 

Page  55  (lb..  P.  662),  strike  out  i6th,  17th  and  l8th  lines,  "Li- 
censes," etc. 

Page  60,  line  15  (lb.,  p.  663).  "Replacing  horses,"  "30,"  should 
read  8." 

Page  62,  line  37  (lb.,  p.  663),  "Subscriptions  other  than  to  at- 
tractions," "33,"  should  read  "32." 

Page  63  (Id.,  p.  663),  strike  out  14th.  15th,  i6th,  17th,  i8th,  19th, 
20th.  2ist  and  22d  lines,  "Taxes,  etc." 

After  the  modifications  and  changes  referred  to  above  were  unan- 
imously agreed  to  by  the  gentlemen  present,  Mr.  Seymour,  chair- 
man of  the  committee  representing  the  Convention  of  Rail- 
road Commissioners,  announced,  that  at  the  annual  meet- 
ing of  his  association,  to  be  held  in  Denver,  Aug.  10,  1899, 
his  committee  would  make  a  report  to  the  convention,  recom- 
mending the  adoption  and  use  of  the  Standard  System  of  Street 
Railway  Accounting  adopted  by  the  Street  Railway  Accountants' 
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Association  ni  Amcr'wA.  nilli  llu;  iiiudifications  and  changes  agreed 
upon,  which  lie  winild  liavc  embodied  in  his  report,  and  that  he 
was  confident  that  his  association  would  nti.-miniously  adopt  the 
report  as  presented.  Mr.  Seymour  stated  that  he  wf)uld  have  at 
least  200  copies  of  the  "Standard  System  of  Street  Railway  Ac- 
countiuK"  printed,  containing  the  modifications  anil  changes  as 
agreed  upon,  Mr,  Seymour  also  slated  thai  he  would  have  blank 
reports  printed  to  conform  with  the  Standard  System  of  Street 
Railway  Accounting,  and  that  he  W(juld  have  the  street  railways  of 
Connecticut  niaUc  their  amuial  reports  for  the  fiscal  year  be- 
ginning in  1900,  on  these  new  forms, 

Mr.  Kochcrspcrgcr  and  Mr.  Greene,  representing  the  Association 
of  American  Railway  Accounting  Officers,  stated  that  they  would 
report  to  their  association,  at  its  next  annual  convention  to  be 
held  in  May,  1900,  the  result  of  their  conference  with  the  com- 
mittees from  the  Convention  of  Railroad  Commissioners  and 
the  Street  Railway  Accountants'  Association  of  Amer- 
ica, and  that  as  a  committee,  they  would  recommend  the  adoption 
and  use  of  the  Standard  System  of  Street  Railway  Accounting 
adopted  by  the  Street  Railway  Accountants'  Association  of  Amer- 
ica, with  the  modifications  and  changes  as  agreed  upon  embodied 
into  the  system. 

Mr.  Ilam  and  myself,  on  behalf  of  the  committee  representing 
the  Street  Railway  Accountants'  Association  of  America,  agreed  to 
all  the  modifications  and  changes  that  were  made,  and  stated  to 
the  gentlemen  representing  the  other  two  associations,  that  we 
would  present  a  report  at  the  next  annual  convention  of  our  asso- 
ciation to  be  held  in  Chicago,  in  October,  1899,  that  we  would 
embody  what  was  agreed  upon,  and  assured  the  gentlemen  that 
we  were  confident  that  our  association  would  sustain  us  in  what 
we  had  done  and  unanimously  recommend  the  adoption  and  use 
of  the  Standard  System  of  Street  Railway  Accounting,  as  modi- 
fied and  changed. 

Through  the  co-operation  of  the  Convention  of  Rail- 
road Commissioners,  and  the  Association  of  American  Railway 
Accounting  Officers,  with  the  Street  Railway  Accountants'  Asso- 
ciation of  America,  which  will  certainly  be  brought  about  by  the 
action  of  the  committees  representing  their  respective  associations, 
as,  unquestionably,  the  action  of  those  committees  will  be  sus- 
tained by  the  associations,  and  in  view  of  what  the  Street  Railway 
Accountants'  Association  of  America  has  already  accomplished  in 
the  matter  of  bringin.g  the  Standard  System  of  Street  Railway  Ac- 
counting into  general  use  among  street  railway  companies  who  are 
members  of  that  association,  Mr,  Ham  and  myself  are  satisfied 
that  the  Standard  System  of  Street  Railway  Accounting  will  be 
used  by  all  of  the  street  railway  companies  of  the  United  States,  and 
that  a  uniformity  of  methods  and  results,  which  has  been  so  much 
desired,  and  for  which  we  have  so  earnestly  labored,  will  now  be 
attained. 

In  explanation  of  the  modifications  and  changes  agreed  to,  I  beg 
to  submit  the  following: 

1.  Changing  the  title  of  the  sub-heading  "Car  Service"  from 
"Car  Service"  to  "Operation  of  Cars."  Mr.  Kochcrsperger  and 
Mr.  Greene  stated  that  the  title  "Car  Service"  would  conflict  with 
a  technical  term  used  in  the  operation  of  steam  railroads,  and  with 
an  account  that  steam  railroads  carried  on  their  books,  which  rep- 
resents a  car-mileage  account,  as  I  understand  it.  In  addition,  it 
was  suggested  by  these  gentlemen  that  the  title  of  the  sub-heading 
"Operation  of  Cars"  was  preferable  to  "Car  Service,"  and  was  in 
uniformity  with  the  title  of  the  first  sub-heading  under  "Trans- 
portation," "Operation  of  Power  Plant,"  Mr,  Ham  and  myself 
readily  agreed  to  this  suggestion,  and  we  both  considered  not 
only  the  objection  to  the  other  title  well  founded,  but  the  name  of 
the  new  title  an  improvement  over  the  old. 

2.  Transferring  from  .\ccount  No.  30.  "Stable  Expenses."  to 
Account  No.  8,  "Maintenance  of  Miscellaneous  Equipment."  the 
cost  of  replacing  horses  lost  by  death  or  worn  out  in  service,  and 
the  depreciation  in  the  value  of  horses.  Mr.  Kochersperger  and 
Mr,  Greene  criticised  the  action  of  our  committee  in  classifying  this 
item  under  Account  No,  30,  "Stable  Expenses."  a  "General  Ex- 
pense" Account,  for  the  reason  that  they  thought  that  the  cost 
of  maintaining  horses  was  a  maintenance  charge,  and  should  be 
classified  under  the  same  account  that  carried  the  cost  of  main- 
taining the  wagons  and  horses.  They  pointed  out  that  the  wagons, 
harness  and  horses  were  one,  in  the  sense  that  the  wagons  and 
harness  were  useless  without  the  horses,  and  that  in  their  opinion. 


Account  No.  8  should  carry  the  cost  of  maintaining  wagons,  har- 
ness and  horses,  in  order  to  have  the  classification  consistent.  In 
this  Mr.  Ham  and  myself  thought  that  unquestionably  they  were 
correct. 

3.  Eliminating  Account  No.  39,  "Taxes,"  from  Operating  Ex- 
pense Accounts  and  classifying  it  as  a  "Deduction  from  Income." 
fn  view  of  the  fact  that  under  the  Intcr-Statc  Commerce  Classifi- 
cation of  Accounts,  the  universal  standard  followed  by  steam  rail- 
roads, and  the  position  taken  by  all  of  the  boards  of  railroad  com- 
missioners throughout  the  United  States  that  exercise  any  super- 
vision over  the  books  and  accounts  of  street  railways,  to  consider 
"Taxes"  as  a  "Deduction  from  Income,"  and  not  as  an  "Operating 
ICxpense  Account,"  and  for  the  sake  of  bringing  about  a  uni- 
formity of  methods  and  secure  the  co-operation  of  the  Con- 
vention of  Railroad  Commissioners  and  the  Asociation 
of  American  Railway  Accounting  OflScers,  all  of  the  gentlemen 
representing  these  two  associations  being  of  the  same  opinion  as 
to  the  disposition  of  "Taxes,"  and  in  addition  being  firmly  fixed 
in  their  opinion  that  "Taxes"  should  not  be  a  part  of  the  operat- 
ing expenses  of  a  road,  Mr.  Ham  and  myself  agreed  to  change  our 
classification  of  Operating  Expense  Accounts,  taking  therefrom 
Account  No.  ,39,  "Taxes,"  and  treating  "Taxes"  as  a  "Deduction 
from  Income,"  making  it  the  first  item  under  that  heading  in 
monthly  reports  and  annual  reports, 

A  copy  of  that  report  will  be  sent  to  each  of  the  gentlemen  who 
attended  the  meeting  at  the  Manhattan  Hotel,  New  York  City,  July 
II,  1899,  to  the  two  members  of  the  committee  of  the  Street  Rail- 
way Accountants'  Association,  besides  yourself,  who  were  not  pres- 
ent at  the  meeting,  to  the  secretary  of  our  association,  and  also  to 
the  two  honorary  members  of  our  association,  Mr,  H.  H.  Windsor, 
editor  of  the  "Street  Railway  Review,"  Chicago,  and  Mr,  E,  E. 
Higgins,  of  the  Street  Railway  Journal,  New  York,  as  both  of 
these  gentlemen  are  deeply  interested  in  the  subject,  and  will,  no 
doubt,  give  our  association  the  benefit  of  the  columns  of  their  pa- 
pers to  further  the  work  of  our  committee. 

I  trust  that  what  was  accomplished  at  the  meeting  and  the  ac- 
tion taken  by  Afr,  Ham  and  myself  will  be  endorsed  and  approved 
by  the  other  members  of  our  committee,  as  well  as  ratified  and 
confirmed  by  our  association,  at  the  next  annua!  convention  to  be 
held  in  Chicago,  in  October,  1899, 

I  shall  write  Mr  Seymour  and  request  him  to  have  printed  300 
additional  copies  of  the  report  that  his  committee  will  present  to 
his  association  at  the  annual  convention  in  Denver,  our  associa- 
tion, of  course,  to  pay  the  cost  of  printing  these  .300  extra  copies, 

C.  N.  DUFFY.  Chairman. 
To  John  F,  Calderwood,  Esq,.  President,  Street  Railway  Account- 
ants' Association  of  America. 


The  report  which  Mr,  Seymour's  committee  made  to  the 
Convention  of  Railroad  Commissioners  at  its  meeting  in 
Denver,  August  loth.  contains  the  most  hearty  endorsement  of 
the  "Standard  System  of  Street  Railway  Accounting"  that  could 
be  made,  and  is  a  high  compliment  to  the  Street  Railway  Account- 
ants' Association  and  to  its  members  which  prepared  the  reports, 
Mr,  Seymour's  report  is  as  follows: 

To  the  Eleventh  Annual  Convention  of  Railroad  Commissioners: 

At  the  ninth  annual  convention  of  Railroad  Commissioners,  held 
in  St.  Louis  in  May.  1897.  the  following  resolution  was  passed: 

"Resolved.  That  a  special  committee  of  three  be  appointed  by 
this  convention  to  prepare  a  form  of  classification  of  the  construc- 
tion expenses  and  operating  expenses  of  electric  roads,  to  cor- 
respond as  far  as  practicable  with  the  forms  approved  by  this  con- 
vention, and  adopted  by  the  Interstate  Commerce  Commission 
for  steam  roads,  and  that  said  committee  be  authorized  to  invite 
the  co-operation  and  assistance  of  the  Association  of  .\merican 
Railway  .Accounting  Officers;  also  of  the  American  Street  Rail- 
way Association,  or  any  other  persons  possessing  expert  knowl- 
edge.appertaining  to  the  subject,  and  to  report  the  result  of  these 
proceedings  to  the  next  annual  cenvention  of  this  body," 

The  persons  appointed  to  carry  out  the  purposes  of  this  resolu- 
tion were:  Wm.  O,  Seymour,  of  Connecticut:  Ashley  W.  Cole, 
of  New  York,  and  R,  S,  Kayler.  of  Ohio,  The  committee  ap- 
pointed by  the  .Association  of  .American  Railway  .Accounting  Offi- 
cers to  co-operate  with  the  foregoing  committee  were: 

H.  M.  Kochersperger,  comptroller  of  the  New  York,  New 
Haven  &  Hartford  Railroad  Co,;  M.  Riebenack,  assistant  comp- 
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troller  of  the  Pennsylvania  Railroad  Co.;  H.  D.  Bulkk-y,  comp- 
troller of  the  Baltimore  &  Ohio  Railroad  Co.  The  committee  as 
thus  constituted  met  in  New  York  City  in  .\pril,  1898,  and  mapped 
out  its  work,  closely  modeled  after  the  forms  of  the  classification 
of  the  constitution  and  operating  expenses  of  steam  roads,  but  the 
items  chargeable  under  each  head  of  the  various  accounts  were 
not  completed,  and  we  found  it  impossible  to  perfect  it  in  time 
to  present  to  the  tenth  annual  convention,  held  in  Washington 
in  May,  1898.  We  therefore  reported  progress,  and  asked  for  an 
extension  of  time  for  the  completion  of  the  work,  which  the  con- 
vention readily  granted,  .^t  the  time  of  this  meeting  in  New 
York  City  it  was  learned  that  an  organization  was  in  existence 
known  as  the  Street  Railway  Accountants'  .^ssociation  of  America, 
which  had  been  engaged  for  two  years  in  preparing  such  a  classi- 
fication as  we  had  been  instructed  to  prepare.  In  accordance  with 
the  terms  of  the  resolution  appointing  us,  we  sought  and  ob- 
tained the  co-operation  and  assistance  of  this  organization,  to  which 
we  are  indebted  for  the  form  herein  presented  for  your  considera- 
tion and  adoption.  It  was  found  that  the  form  prepared  by  the 
street  railway  accountants  was  so  much  more  advanced  in  its  prep- 
aration, so  complete  and  full  in  its  details,  and  .>o  well  adapted  for 
its  purpose,  owing  to  the  familiarity  of  those  who  prepared  it  with 
street  railway  accounting,  that  we  deemed  it  wise  to  abandon  the 
work  which  we  had  commenced,  and  advised  the  endorsement  and 
adoption  of  the  form  prepared  by  them.  Several  slight  modifica- 
tions in  the  form  have  been  made  at  the  suggestion  of  the  Rail- 
way Accounting  Officers,  and  as  it  is  now  presented  it  is  unanimous- 
ly approved  and  recommended  to  this  convention  by  your  com- 
mittee and  the  Railway  .*\ccounting  Officers  associated  with  us. 
Emanating  from  their  own  accounting  officers,  the  form  is  more 
likely  to  be  universally  adopted  and  used  by  the  street  railway 
companies  than  if  prepared  and  submitted  by  those  entirely  outside 
of  their  organization,  especially  if  they  are  assured  by  our  action 
that  it  will  be  accepted  and  approved  by  the  various  state  com- 
missions to  which  they  are  required  to  make  annual  reports.  Your 
committee  desire  to  publicly  express  their  sincere  thanks  to  the 
committee  of  the  Street  Railway  .i^ccountants'  Association  of  Amer- 
ica, who  are  the  authors  of  this  classification,  and  whose  name, 
position  and  address  are  prefixed  to  this  report,  for  the  cordial  and 
generous  manner  in  which  they  have  contributed  the  results  of 
their  laborious  and  e-xtended  deliberations  for  our  consideration 
and  adoption;  also  for  the  valuable  assistance  rendered  by  Mr.  J. 
D.  Green,  auditor  of  disbursements  of  the  Pennsylvania  Railroad 
Co.,  who  represented  Mr.  Riebenack  upon  the  committee;  to  Col. 
N.  H.  Heft,  superintendent  of  the  electrical  construction  of  the 
New  York,  New  Haven  &  Hartford  Railroad  Co.,  who  kindly  gave 
us  the  benefit  of  his  expert  knowledge  of  electrical  matters;  to 
Col.  Charles  R.  DeFreest,  recently  clerk  of  the  Railroad  Commis- 
sioners of  the  New  York,  whose  assistance  and  advice  was  much 
appreciated;  to  Henry  F.  Billings,  clerk  of  the  Railroad  Commis- 
sion of  Connecticut,  and,  finally  to  the  committee  of  the  Associa- 
tion of  American  Railway  .\ccountinK  Oflficers,  who  were  associated 
with  us,  without  whose  advice  and  assistance  no  good  thing  can 
be  accomplished  in  devising  correct  methods  of  railway  accounting. 
Respectfully  submitted  for  the  committee. 

Wm    O.  Seymour,  Chairman. 


ST.   LOUIS  UNITED   RAILWAYS. 


WHALOM   PARK,  FITCHBURG  &  LEOMINSTER 
ROAD. 


Mr.  W.  W.  Sargent,  superintendent  of  the  Fitchburg  (Mass.)  & 
I^eominster  Street  Railway  Co..  sends  us  a  handsomely  illustrated 
pamphlet  descriptive  of  Whalom  Lake  and  Park,  the  pleasure 
resort  of  this  company.  The  park  was  first  opened 
in  1893  and  has  become  more  popular  each  year,  being  at  the 
present  time  a  favorite  picnic  resort  for  the  territory  within  a 
large  radius;  it  comprises  60  acres,  mostly  wooded,  on  the  shores 
of  Whalom  Lake.  During  the  summer  the  Boston  Opera  Comique 
Co.  has  sung  to  large  audiences;  the  program  sent  us  occupies  about 
a  page  in  a  36-page  pamphlet,  otherwise  filled  with  advertisements, 
so  that  we  judge  that  there  are  a  great  many  people  to  be  reached 
through  this  medium. 


•The  United  Railways  Co.,  of  St.  Louis,  Mo.,  has  been  organ- 
ized following  the  purchase  of  the  St.  Louis  lines  by  Brown  Bros  & 
Co.,  of  New  York.  This  company  will  own  and  control  every 
street  railway  in  the  city  with  the  exception  of  the  St.  Louis  & 
Suburban  line,  and  it  is  generally  expected  that  the  latter  road 
will  eventually  become  one  of  the  consolidation.  The  fir.st  pur- 
chase made  by  Brown  Bros.  &  Co.  in  this  city  was  the  Lindell 
system,  which  also  included  the  Missouri  system,  the  latter  having 
been  absorbed  by  the  former  some  time  before.  The  Central  Trac- 
tion franchise  was  next  purchased.  Attention  was  then  turned  to 
the  Union  Depot  system,  and  it  was  only  a  short  time  before  that 
was  taken  in.  The  People's  Ry.  came  next.  The  last  purchase 
was  consummated  only  a  few  weeks  ago,  and  took  in  the  National 
system  and  the  Southern  Electric  line. 

The  capitalization  of  the  new  company  is  to  be  $45,000,000.  An 
issue  of  stock  to  this  amount  is  to  be  authorized.  It  is  said  that 
half  will  be  in  common  and  half  in  preferred  stock.  A  meeting 
of  the  stockholders  of  the  company  has  been  called  to  be  held 
Wednesday,  September  20,  for  the  purpose  of  voting  upon  a  pro- 
position to  issue  the  company's  bonds  to  the  amount  of  $45,000,000, 
and  there  is  no  question  but  that  this  proposition  will  be  carried. 
While  these  bond  and  stock  issues  are  to  be  authorized,  the  en- 
tire issue  will  not  be  placed  upon  the  market.  A  sufficient  amount 
of  the  bonds  and  stocks  will  be  reserved  in  the  treasury  of  the  com- 
pany to  be  used  for  the  redemption  of  all  the  outstanding  bonds 
of  the  various  companies  taken  in  by  the  United  Railways  Com- 
pany. As  these  old  bonds  fall  due,  they  will  be  redeemed  by  the 
new  ones  and  by  stock  reserved  for  that  purpose.  A  sufficient 
amount  will  also  be  reserved  to  meet  all  outstanding  floating  in- 
debtedness of  the  various  companies,  as  well  as  for  the  purchase 
of  other  lines,  franchises,  property,  etc.,  that  may  be  desired  by  the 
consolidated  company.  The  building  of  extensions  and  branches 
will  also  be  provided  for  in  this  manner. 

The  following  officers  of  the  new  company  have  been  elected: 
Edwards  Whittaker,  president;  Murray  Carlton,  vice-president;  Jil- 
son  J.  Coleman,  general  manager,  and  George  W.  Hunter,  Robert 
McCulloch,  George  W.  Baumhnflf  and  James  F.  Davidson,  division 
managers. 

♦-•-♦■ 

PICTURES  SPEAK  LOUDER  THAN  WORDS. 


The  almost  invariable  tendency  of  female  street  car  passengers  to 
alight  from  the  cars  in  the  wrong  direction  has  been  greatly 
checked  on  the  Staten  Island  railway  lines  by  a  pictoral  warning  in 
the  shape  of  a  poster  with  which  the  cars  are  decorated. 


THE'SAFEandthe  UNSA.FE: 
of  stepping  offaxCa) 


.  DO  NOT  STEP  OFF  WHILE 
f  CAR  15  IN  MOT/ON 


ALWAYS 


5tep  OFF  Forward 

IN  THE    DIRECTION  THE  CAR  RUNS. 


The  accompanying  illustration  is  from  one  of  the  signs  sent  us 
by  the  New  York  &  Staten  Island  Electric  Co..  West  New  Brigh- 
ton, N.  Y.    The  original  is  16  x  9  in.  and  is  printed  in  five  colors. 


The  employes  of  the  Washington  (Pa.)  Electric  Street  Railway 
have  asked  for  an  increase  in  their  wages  from  12J/2  cents  an  hour 
to  IS  cents. 


A  severe  storm  which  passed  over  Washington,  D.  C,  on  July 
l6th,  occasioned  considerable  delay  upon  some  of  the  roads  which 
are  supplied  with  power  from  the  Potomac  Electric  Power  Co. 
Four  poles  were  blown  down  at  one  point  on  the  Georgetown  and 
Tenallytown  line,  and  as  these  poles  carried  the  feeders,  the  whole 
system  was  crippled.  Three  cars  were  also  burned  out  on  the  Great 
Falls  road. 
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ENGLISH   ELECTRIC  LOCOMOTIVES. 


ThrouKli  tin-  (inulcsy  of  Messrs.  Cromplon  &  Co.,  of  London, 
wc  arc  able  to  present  to  our  readers  some  illustrations  and  details 
of  the  electric  locomotives  which  have  been  built  by  that  company 
for  the  City  &  South  I^ondon  Ry.  This  road,  which  was  described 
in  ihi'  I'CIiruary,  iRyS,  issue  of  the  "Review,"  was  the  pioneer  under- 
ground railway  in  llu-  cily  rif  f.ondon.  An  important  extension  to 
this     line     has     lum     under     construction     for     some     time     but, 


I'K;.  1     city  &  SOUTH   LONDON   LOCOiMOTl VK. 

although  advertised  to  be  completed  in  July,  will  not  be  finished  for 
two  or  three  months  yet,  owing  to  the  engineering  difficulties  met 
witli  in  course  of  construction.  The  new  line  includes  a  tunnel  un- 
der the  Thames  and  will  be  operated  from  a  new  power  station.  Ten 
new  locomotives  have  been  ordered  for  this  road  to  supplement  the 
20  others  of  various  makes  already  in  use.  The  new  locomotives  are 
all  being  built  by  Crompton  &  Co.,  and  their  general  appearance  is 
shown  in  Fig.  i.  They  have  approximately  the  following  dimen- 
sions: 

Height    8  ft.     sK-  in. 

Total  length  over  all 14  ft.     2      in. 

Total  width  over  all 6  ft.  10      in. 

Length  of  wheel  base 5  ft.     6      in. 

Diameter  of  wheels  2  ft.     7      in. 

Gage  of  track 4  ft-    8j4  in. 

Each  locomotive  is  fitted  with  two  motors,  one  of  which  is  shown 
in  Fig.  2.  The  armatures  are  built  directly  upon  the  axles  so  that 
there  is  no  gearing  whatever. 


FIG.  2-MOTOR. 

Each  locomotive  gives  150  lb.  draw-bar  pull  at  150  amperes,  and 
the  maximum  speed  usually  attained  is  26  miles  per  hour.  A  view 
of  the  armatures  mounted  upon  the  axles  is  shown  in  Fig.  3.  The 
locomotives  are  built  with  teak  doors  and  polished  plate  glass  win- 
dows. The  cabs  have  wooden  floors  fitted  in  sections  so  as  to  be 
easily  removable,  and  the  interiors  are  neatly  panelled  with  polished 
teak,  each  cab  being  provided  with  two  seats  and  a  locker. 


The  wheels  have  cast  steel  centers  with  tires  3  in.  thick  and  4J4 
in.  wide;  the  motors  are  suspended  from  brackets  fixe<l  underneath 
the  cab  at  the  four  corners  by  means  of  bolls  and  springs.  The  lo- 
comotive is  provided  with  a  powerful  hand  brake,  in  addition  to 
which  there  is  also  a  Westinghousc  air  brake.  For  the  use  of  the 
air  brake  there  are  two  air  storage  reservoirs  of  about  18  cu.  ft,  ca- 
pacity. These  air  reservoirs  arc  changed  by  an  air  compressor  in- 
thc  cab  which  is  direct  driven  by  an  electric  motor  so  that  the 
charging  may  take  place  while  the  train  is  in  motion.  .Standpipes 
arc  situated  at  the  station  for  charging  the  compressed  air  cylinders 
while  the  train  is  at  rest. 

I'.nrh  locomotive  is  wired  for  two  complete  lightning  circuits,  each 


kk;.  3-ak.matl-kes. 

consisting  of  five  i6-c.  p.  lamps  in  scries.  Two  lamps  are  used  for 
general  lighting  of  the  cab,  one  lamp  is  fixed  over  each  commutator 
and  the  remaining  lamp  is  used  for  a  portable.  The  locomotive  is 
also  provided  with  two  lamps  with  red,  white  and  dark  slides  which 
are  arranged  for  burning  oil. 

The  controllers  used  are  series-parallel  controllers  which  were 
specially  designed  to  meet  the  requirements  of  this  railway  by  Mr. 
McMahon,  chief  engineer  of  the  road.  A  tachometer  reading 
"miles  per  hour,"  is  located  inside  the  cab.  and  is  driven  from  one 
of  the  axles.     The  complete  locomotive  weighs  about  13  tons. 


EAST  BOSTON  TUNNEL  ENJOINED. 


The  supreme  court  has  decided  that  the  Boston  Transit  Commis- 
sion is  not  authorized  to  proceed  with  the  construction  of  the  East 
Boston  tunnel  provided  for  under  the  statute  of  1897.  A  previous 
act  authorized  the  Transit  Commission  to  construct  a  tunnel  con- 
necting Hanover  St.,  Boston,  with  the  surface  railways  of  East  Bos- 
ton and  the  amendment  of  1897  requires  the  tunnel  to  be  extended 
so  as  to  connect  with  the  present  subway,  an  additional  distance  of 
nearly  2,000  ft.  In  the  opinion  of  the  corporation  council  the  Com- 
mission by  these  acts  was  granted  permission  to  do  one  of  two 
things;  to  construct  a  tunnel  to  East  Boston  either  from  the  surface 
at  or  near  Hanover  St..  or  from  any  subway  which  was  already 
built.  This  opinion  required  the  Commission  to  construct  the  tun- 
nel as  soon  as  the  Elevated  Railway  Co..  for  whose  tracks  the  tun- 
nel was  to  be  built,  should  be  authorized  to  begin  the  construction 
of  its  railroad  over  the  route  applied  for. 

Estimates  were  made  on  nine  different  routes  for  the  tunnel  and 
one  was  chosen  by  the  Commission  which  would  come  to  the  sur- 
face somewhere  near  North  Sq.  which  would  be  at  least  1.500  ft 
from  the  nearest  point  of  the  subway  and  much  farther  than  that 
from  any  car  entrance  to  the  subway.  From  the  terminus  of  the 
tunnel  it  was  proposed  to  run  surface  tracks  to  connect  with  the 
subway.  This  route  was  chosen  because  the  estimate  for  it  was 
within  the  amount  of  the  appropriation,  while  to  connect  the  tunnel 
with  the  existing  subway  would  have  considerably  exceeded  it 

Proceedings  were  brought  by  Causten  Browne  and  others  against 
the  Commission,  and  to  restrain  the  City  Treasurer  from  issuing 
bonds  for  the  cost  of  the  tunnel,  the  petitioners  contending  that  the 
connection  between  the  subway  and  the  tunnel  must  be  an  actual 
physical  connection,  and  that  a  connection  by  means  of  several  hun- 
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dred  feet  of  street  railway  surface  track  was  not  such  a  connection 
as  the  statute  called  for. 

In  its  decision  the  court  says:  "It  is  to  be  observed  that  the  con- 
nection is  to  be  made  by  the  commission,  and  we  can  see  no  sound 
reason  for  making  a  distinction  as  to  that  duty  at  the  different  ends 
of  tht  tunnel.  .Vs  at  the  easterly  end  the  tunnel  must  be  extended 
far  enough  to  make  a  physical  connection  with  the  surface  tracks. 
so  at  the  westerly  end  it  must  go  far  enough  to  make  a  physical 
connection  with  the  subway,  and  as  at  the  easterly  end  there  must 
be  no  intervening  link  between  the  tunnel  side  and  the  surface  track 
side  of  the  point  of  connection,  so  at  the  westerly  end  there  must  be 
no  intervening  link  between  the  tunnel  side  and  the  subway  side 
of  the  point  of  connection." 

In  regard  to  the  cost  of  construction  the  opinion  states:  "But  the 
respondents  urge  that  no  such  tunnel  as  is  called  for  under  this 
construction  of  the  statute  can  or  ever  could  be  built  with  the  sum 
already  appropriated,  while  the  tunnel  which  the  commission  has 
voted  can  be  built  within  the  appropriation.  This  fact  does  not 
seem  to  us  of  much  weight.  It  is  a  matter  of  common  knowledge 
that  the  actual  cost  of  a  public  work  frequently  exceeds  the  estimate, 
and  appropriations  are  made  from  time  to  time  as  needed,  especially 
where  considerable  time  is  to  be  taken  in  its  construction." 

On  these  grounds  the  court  has  ordered  the  construction  of  the 
tunnel  under  the  present  plans  to  stop. 

<  «  » 

IMPROVED  SERVICE  ON  THE  LAKE  STREET 

ELEVATED,  CHICAGO,  TO  AND 

FROM  OAK   PARK. 


TRAMWAYS  IN  MILAN. 


Mr.  Frank  Hedley,  general  superintendent  of  the  Lake  Street 
Elevated  Railroad  Co.,  Chicago,  advises  us  that  on  Monday,  July 
24th,  the  company  put  in  effect  a  schedule  giving  nearly  three  times 
as  many  trains  as  heretofore.  The  improvement  can  best  be  ap- 
preciated by  reference  to  the  table  showing  the  former  and  the 
present  headway  at  different  hours  of  the  day. 

Time.  Old  Headway.     New  Headway. 

12:00  to  1:30  a.  m 45  min.  45  min. 

1:30  a.  m.  to    4:30  a.  m 60    "  60    " 

5:54  a.  m.  to    8:15  a.  m 10    "  6    " 

8:is  a.  m.  to    4:30  p.  m 20    "  7    " 

4:30  p.  m.  to    7:4s  p.  m 7    "  6    " 

7:45  p.  m.  to  11:00  p.  m 20    "  7    " 

11:00  p.  m.  to  i2:oo.m.  n 20    "  10    " 

The  western  terminus  of  this  road  is  now  at  Wisconsin  Ave.  and 
Randolph  St.,  in  Oak  Park,  9  miles  from  the  northwest  corner  of 
the  Union  Loop.  The  total  distance  on  the  elevated  structure  is 
7  miles,  the  last  2>^  miles  being  over  surface  tracks;  the  incline 
connecting  the  surface  and  the  elevated  tracks  is  about  800  ft.  long 
and  lies  between  West  S2d  St.  and  Willow  Ave.,  Austin. 

In  May  last  the  Lake  Street  Elevated  inaugurated  a  special  ex- 
press service  tC'  the  Harlem  Race  Track,  which  has  been  continued 
since  that  date,  and  is  greatly  appreciated  by  patrons.  The  races 
at  Harlem  occur  during  each  alternate  two  weeks,  and  during  the 
races  eight  special  trains  leave  from  the  corner  of  State  and  Ran- 
dolph Sts.,  at  intervals  of  7  minutes,  the  first  one  leaving  at  1:48 
p.  m.,  and  run  to  the  race  track  without  any  stops  save  at  five  of 
the  Union  Loop  stations.  The  other  stopping  points  on  the  Loop 
are  at  Madison  and  Wabash.  State  and  Van  Buren,  Pacific  and 
Van  Buren,  Madison  and  Fifth  Ave.  and  Randolph  and  Fifth  Ave.; 
from  this  last  station  to  Harlem  is  9  miles  and  the  run  is  made  in 
25  minutes.  Between  the  Loop  and  Cuyler  Ave.  it  is  necessary 
to  pass  regular  trains  at  various  points  and  the  schedules  are  so  ar- 
ranged that  the  meetings  occur  where  there  are  cross-overs  and 
sections  of  third  track;  the  regular  trains  are  shunted  to  the  third 
track,  giving  the  main  line  to  the  race  specials.  From  Cuyler  Ave. 
to  the  race  track  the  trains  run  over  the  lines  of  the  Suburban 
Railroad  Co.  The  saving  in  time  by  the  express  trains  is  about  14 
minutes. 

When  the  Lake  Street  road  was  built  it  was  designed  with  the 
idea  of  laying  a  third  track  between  the  two  main  tracks,  and  at 
various  points  sections  of  the  third  track  have  been  built  and  are 
used  for  switching  purposes.  The  company  has  under  considera- 
tion the  completion  of  the  third  track  between  Campbell  Ave.  and 
W.  52d  St.,  which  will  enable  it  to  give  an  express  service,  the  ex- 
press trains  making  no  stops  between  these  points. 


The  following  description  of  the  tramways  of  Milan,  Italy,  is 
furnished  by  U.  S.  Consul    W.  Jarvis: 

The  transit  service  in  Milan  is  electrical.  All  the  tram  lines  ex- 
cepting three  start  from  the  Piazza  del  Duomo  (the  Cathedral 
square)  and  run  either  to  the  various  railroad  stations  or  through 
the  gates  to  points  beyond  the  city  limits.  The  lines  above  ex- 
cepted are  one  from  the  Central  Railroad  Station  that  runs  past 
the  Northern  Railroad  Station  to  the  Porta  Ticinese  Station,  an- 
other that  encircles  the  city,  and  a  third  from  Porta  Volta  to  the 
Musocco  Cemetery. 

The  line  that  encircles  the  city  is  divided  into  five  sections,  and 
the  fare  on  each  section  is  10  ccutesimi  (2  cents),  or  50  centesimi 
(10  cents)  for  the  round  trip.  The  line  that  runs  from  the  Central 
Railroad  Station  past  the  Northern  Railroad  Station  to  the  Porta 
Ticinese  Station  is  divided  into  two  sections,  and  the  fare  on  each 
section  is  10  centesimi  (2  cents) ;  20  centesimi  (4  cents)  for  the 
whole  trip.  The  fare  on  the  line  from  Porta  Volta  to  the  Musocco 
Cemetery  is  15  centesimi  (3  cents).  The  fare  on  each  of  the  lines 
starting  from  the  Piazza  del  Duomo  is  10  centesimi  (2  cents).  But 
for  the  benefit  of  the  working  and  the  poorer  classes,  the  fare  is  5 
centesimi  (i  cent)  on  each  line  from  the  Piazza  del  Duomo  and  on 
each  section  of  the  other  lines  before  8  a.  m.  in  the  summer  and  9 
a.  m.  in  the  winter. 

The  total  development  of  track  system  owned  by  the  commune 
is  66  miles.  But,  as  some  of  the  trams  run  over  the  same  track 
for  certain  distances  at  various  points,  the  actual  length  of  track  is 
42  miles.  The  contract  which  the  Societa  Generale  Edison  di 
Electtricta  has  with  the  municipality  of  Milan  for  the  manage- 
ment of  the  city's  tramways  lasts  for  twenty  years.  The  commune 
provided  at  its  own  expense  the  laying  down  of  the  tracks,  which 
were  transferred  to  the  above  society  on  the  payment  of  4,500  lire 
($868.50)  for  each  kilometer  (0.62137  mile,  or  3,280  feet  10  inches) 
of  single  track. 

The  commune  pays  to  the  above  society  255^  centesimi  (5.1 
cents)  for  each  car  per  kilometer.  From  the  total  yearly  receipts 
are  deducted  the  amounts  paid  by  the  society  to  the  commune  and 
by  the  commune  to  the  society,  and  the  remainder  is  divided  be- 
tween the  society  and  the  commune  in  the  proportion  of  40  per  cent 
to  the  former  and  60  per  cent  to  the  latter. 

The  regulations  permit  of  cars  carrying  more  passengers  than 
there  are  seats,  but,  to  prevent  overcrowding,  the  gates  are  often 
closed.  Only  one  gate  is  opened  on  each  car — which  will  seat  about 
18  passengers — and  this  is  always  on  the  opposite  side  of  the  car 
from  the  parallel  track,  so  there  is  no  danger  of  stepping  off  in 
front  of  an  approaching  train.  There  were  44.559,888  passengers 
carried  in  1898,  against  39,736,091  in  1897. 

The  tram  service  in  Milan  is  excellent;  the  cars  are  run  with  care 
and  skill,  and,  when  it  is  possible,  at  a  fair  rate  of  speed.  There  are 
very  few  accidents,  although  there  is  a  perfect  network  of  tracks  in 
the  Piazza  del  Duomo,  and  many  of  the  streets  through  which  the 
trams  run  are  very  narrow.    The  conductors  are  polite  and  obliging. 


WAGES  INCREASED. 


Among  street  raihyay  companies  which  have  found  it  possible  to 
increase  the  wages  paid  to  all  of  their  employes  are  the  Union 
Traction  Co.,  Muncie,  Ind.,  which  made  an  increase  ranging  from 
10  to  15  per  cent  according  to  the  length  of  service;  the  La  Crosse 
(Wis.)  City  Railway  Co.,  which  increased  the  pay  of  its  conductors 
and  motormen  $2  per  month  and  made  a  rate  of  15  cents  per  hour 
for  overtime,  and  the  Columbus  (O.)  Street  Railway  Co.,  which  in- 
creased the  wages  of  its  laborers  20  per  cent;  the  Lexington  (Ky.) 
Railway  Co.,  which  increased  the  pay  of  conductors  $1  per  week, 
with  the  promise  of  another  increase;  the  Glen  Oak  &  Prospect 
Heights  Railway  Co.,  which  increased  the  wages  of  its  conductors 
50  cents  and  of  its  motormen  $1  per  week,  and  the  Milwaukee  Elec- 
tric Railway  &  Light  Co.,  which  on  July  25th  made  the  rate  20 
cents  per  hour  instead  of  19  cents. 

The  Columbus  (O.)  Street  Railway  Co.  also  increased  the  wages 
of  its  employes  by  arranging  for  a  dividend  on  wages  earned. 


The  Portland  (Me.)  Street  Railway  Co.  has  just  put  a  rew  sys- 
tem of  transfers  into  operation  upon  its  new  lines  in  the  Forest  City. 
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A   NEW  TRANSFER  TABLE. 


The  accoinp.inyiiiK  illiisUalion  shows  a  new  transfer  table  re- 
cently inslalloil  in  one  of  the  car  barns  of  the  New  Orleans  City 
Railroad  Co.  There  was  found  to  be  insufficient  track  entrances  to 
this  barn  and  to  facilitate  the  movement  of  cars  in  this  barn  the 


TRANSFER  TABLE,  NEW  ORLEANS  CITV  K.  K. 

transfer  tabic  shown  was  constructed.  The  general  arrangement 
of  the  table  is  very  well  shown  in  the  illustration.  It  is  equipped 
with  two  30-h.  p.  motors  and  a  K2  controller.  An  old  W.  P.  rheo- 
stat controller  is  used  for  the  K2  controller.  The  table  was  made 
of  an  extra  length  to  accommodate  the  double  truck  cars  used  by 
this  company,  and  since  its  installation  has  proved  a  great  success 
in  facilitating  the  movement  of  cars  about  the  barn. 


PLATFORM  SAND  BOX. 


Mr.  Thomas  Elliott,  chief  engineer  of  the  Atlanta  (Ga.)  Consoli- 
dated Street  Railway  Co.  and  of  tlie  Atlanta  Railway  Co.,  has  re- 
cently designed  a  platform  sand  box  for  sanding  both  track  rails. 
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SAND  BOX,  ATLANTA.  GA. 

which  is  shown  diagrammatically  in  the  accompanying  sketches. 
The  box  is  42  in.  long  and  12  in.  deep,  with  a  capacity  of  3  cu.  ft.; 
it  is  placed  transversely  under  the  front  platform  of  the  car  and  is 
filled  through  a  hole  cut  in  the  platform  and  covered  by  a  hinged 
lid.  A  pipe  extends  from  each  end.  terminating  over  the  rail.  For 
manipulating  the  sand  a  treadle  on  the  platform  is  connected  to 


a  bar  of  J4  x  ^'A  iron,  twisted,  extending  through  the  box;  on  the 
other  end  is  a  spring.  When  the  treadle  is  pressed  down  by  the 
niotornian  the  twisted  bar  is  drawn  to  the  right  and  forces  sand 
out  on  one  rail;  when  the  treadle  is  released  the  spring  pulls  the 
twisted  bar  back  and  forces  sand  out  on  the  other.  In  new  boxes 
now  under  construction  a  door  is  placed  in  the  bottom  for  removing 
stones  or  such  matter  as  may  inadvertently  get  in  with  the  sand. 

The  box  is  placed  so  tar  in  front  of  the  wheels  that  the  spouts 
do  not  cover  the  track  rails  at  curves,  which  is  considered  an  ad- 
vantage, as  it  prevents  the  use  of  sand  at  these  points  which  should 
be  kept  greased. 


SAW  GUARD. 


In  a  recent  number  of  Engineering,  London,  was  published  a 
brief  description  of  the  circular  saw  guard  shown  in  the  accom- 
panying sketch.  It  is  in  use  at  shops  of  the  London  &  North- 
western Ry.    As  seen  it  consists  of  a  counter  balanced  cover  for  the 


SAW  GUARD. 


saw  blade  which  is  raised  to  the  proper  height  to  dear  the  work 

by  the  lower  arm  of  the  bell-crank  lever;   this  arm  has  a  friction  rol- 
ler at  the  end  which  bears  on  the  work. 


DOES  PAINTING  PAY. 


BY  J.  L.  J. 


There  is  little  doubt  but  that  this  question  presents  itself  many 
times  and  in  many  forms,  to  the  management  and  officials  of  street 
railways.  The  paint  shop,  if  it  is  a  luxury,  is  a  very  expensive 
one  indeed,  but  i!  it  be  a  standing  necessity,  it  surely  is  some- 
thing which  demands  careful  thought.  Provided  that  it  is  placed 
under  proper  system  and  control,  it  should  then  be  considered  at 
least  one  of  the  best  paying  investments  which  any  road  can  make. 
There  are  very  many  reasons  why  this  assertion  can  be  made. 
Let  us  study  a  few  of  them.  The  life  of  a  street  car  is  very  de- 
pendent on  the  painting,  and  is  very  materially  lengthened  if  the 
body  of  paint  and  varnish  is  kept  in  good  condition,  that  is,  each 
exposed  part  so  covered  by  the  oily  film  called  paint.  Iron  parts 
are  not  exposed  to  the  elements,  and  consequently  do  not  rust.  If 
the  wood  is  shielded  so  that  no  moisture  can  enter  it,  scarcely  any 
expansion  or  contraction  takes  place,  and  there  is  no  opening  of 
the  fibers  or  loosening  of  joints  or  tenons,  except  as  they  may  be 
wrenched  or  forced  by  hard  usage.    It  can  easily  be  seen  that  with 
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the  expansion  which  would  be  caused  by  rains  and  contraction 
from  heal,  that  a  car  would  soon  be  falling  to  pieces  from  what 
might  very  justly  be  called  premature  decay.  It  would  probably 
be  quite  safe  to  say  that  one-half  of  the  life  of  a  car  is  added  by 
its  being  protected  by  paint. 

Still,  in  the  face  of  these  important  facts,  the  paint  shop  seems 
to  be  regarded  in  some  cases  as  an  extravagance,  a  sort  of  neces- 
sary evil  that  must  be  tolerated.  However,  strange  this  may  seem, 
it  is  true.  This  feeling  comes  from  a  lack  of  study  on  the  part  of 
the  official  in  charge.  There  is  little  doubt  but  that  his  mind  is 
taken  up  by  matters  of  deep  and  live  interest  which  thrust  them- 
selves to  the  front.  But  paint  and  painting  should  not  be  put  in 
the  background.  The  reader  of  this  article  may  urge  that  it  is 
written  by  a  painter  and  from  a  painter's  standpoint.  The  re- 
sponsive question  immediately  comes:  From  what  point  of  view 
can  painting  be  considered  as  intelligently  as  from  that  of  a 
painter's?  Or,  who  is  so  well  qualified  to  judge,  or  knows  as 
much  about  painting  as  the  man  who  has  spent  his  lifetime  studying 
that  subject? 

To  illustrate:  Some  time  ago  the  writer  attended  a  painters' 
convention,  and  from  all  sides  criticism  was  heard  on  the  color  of 
the  cars  in  the  city  and  the  lack  of  harmony  in  the  general  effect 
of  striping  and  ornamenting.  More  than  twice  as  much  money 
had  been  used  than  would  have  been  necessary  to  give  the  cars  a 
very  pretty  and  pleasing  general  cfifcct.  But,  instead,  they  had 
an  unkcpt,  blank,  repulsive  appearance  to  the  eyes  of  the  painters 
assembled.  Some  inquisitive  party  took  the  trouble  to  ask  who 
was  the  designer  of  the  painting  on  the  cars,  and  learned  that  some 
official  on  the  road  had  conceived  the  idea  and  "so  ordered  it." 

To  say  the  least,  the  man  responsible  did  not  consult  a  painter  or 
even  the  taste  of  any  lady,  or  he  would  have  learned  that  contrast 
must  be  had  to  bring  harmony,  and  vice  versa.  A  disregard  of 
harmony  in  contrast  makes  the  result  tame  and  flat  or  glaring  and 
vulgar.  No  doubt  the  query  is  very  often  made:  Does  it  pay 
to  put  on  a  good  finish  and  also  to  ornament  a  street  car  on  the 
outside?  We  say,  decidedly  yes.  A  company  must  do  so.  to  a 
certain  limit.  Beyond  that  limit,  no.  That  limit  may  be  found 
very  easily  by  getting  the  pulse  of  the  people  or  watching  the  dress 
and  taste  of  the  masses  and  striking  an  average,  thereby  getting  the 
happy  medium  between  the  flights  of  fashion  on  the  one 
hand  and  the  hard,  tasteless  finish  which  appears  to  say  "we  want 
the  earth,"  on  the  other.  It  must  be  poor  policy  to  have  a  car 
painted  in  such  a  manner  that  it  gives  En  impression  of  disregard 
for  the  sentiments  of  the  people.  They  who  would  win  from  the 
public  must  cater,  in  some  measure,  to  its  wishes.  It  is  plainly 
noticeable  that  buildings  that  are  built  and  painted  in  an  inviting 
and  tastful  style  are  more  readily  taken  by  tenants  than  those 
built  with  a  disregard  of  taste.  There  is  a  class  of  the  traveling 
public  who  are  almost  compelled  to  ride  in  any  kind  of  a  car  that 
is  presented.  But  there  are  many  who  ride  for  pleasure,  and  a  car 
so  painted  that  it  gives  a  pleasing  effect  is  a  drawing  card  and 
leads  the  thoughts  to  diversion  and  rest.  There  can  be  no  rea- 
sonable doubt  but  that  many  rides  are  taken  in  street  cars  be- 
cause they  have  taken  the  attention  and  pleased  the  eye;  which 
would  not  h.ive  been  done  if  the  cars  had  not  been  painted  in  a 
way  that  brought  a  sense  of  pleasure  to  the  parties  who  ride  in  them. 


SOME  SHOP  HINTS. 


By  courtesy  of  Mr.  H.  M.  Sloan,  general  manager,  and  Mr.  W. 
A.  Harding,  master  mechanic,  we  are  able  to  describe  some  rather 
interesting  tools  and  methods  used  in  the  shops  of  the  Calumet 
Electric  Street  Railway  Co.,  Chicago. 

FIELD    COIL    FORMER. 

Fig.  I  shows  an  iron  former  for  winding  fields  which  was  made 
to  obviate  the  annoyance  resulting  from  wooden  formers  breaking 
and  wearing  out.  It  is  made  to  suit  the  field  coils  to  be  wound 
on  it  and  consists  of  a  former  casting  and  a  cover  plate.  The  cover 
plate  has  a  piece  of  wood  bolted  to  it  and  to  this  is  glued  a  strip 
of  leather  where  the  wire  comes  in  contact  with  it;  this  arrange- 
ment was  the  outgrowth  of  experience,  it  having  been  found  that 
either  iron  or  wood  would  abrade  the  insulation  on  the  wire.  Four 
slots  are  cut  in  the  sloping  flange  of  the  former  and  opposite  these 
in  the  parallel  portion  are  shallow  grooves;  these  permit  the  inser- 


tion of  straps  or  the  application  of  mallet  to  remove  the  coil  from 
the  former.  The  shank  projecting  from  the  back  is  held  in  the 
jaws  of  a  lathe  chuck  when  winding  a  coil. 


SPECIAL    CHUCKS. 


For  turning  bearings  special  chucks  shown  in  Fig.  2  are  used. 
There  are  now  three  sizes  used  in  the  shops  for  W.  P.  50  and  G.  E. 
800  armature   bearings.     The   sketches   show   all   the   necessary   di- 
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FIG.  I-FIELD  COIL,  FORMER. 

mensions.  Fig.  2  is  used  for  two  styles  of  bearings,  the  channel 
opposite  the  split  side  of  the  chuck  being  cut  to  give  room  for  the 
feather  or  key,  which  is  on  the  outside  of  one  type  of  bearing  shell; 
the  other  type  of  shell  is  round  with  no  projections. 

Fig.  3  is  a  chuck  for  G.  E.  800  armature  bearings.     For  a  modi- 
fied  armature   bearing   which   has   been   designed    in   the   shop   for 
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Fig.  4 
SPECIAL  CHUCKS. 

W.  P.  SO  motors  there  is  a  third  chuck  of  the  same  dimensions  as 
Fig.  3,  except  that  the  internal  diameter  is  3J^  in. 

These  chucks  are  split  along  one  side  and  the  bearing  clamped 
by  a  single  bolt  through  the  lugs  shown.  Half  the  chuck  is  cut 
away  for  a  distance  of  i}4  in.,  this  being  done  with  a  three-fold 
object;  it  makes  the  clamp  more  flexible,  it  provides  a  place  for 
turnings  and  chips  to  escape,  and  it  gives  the  workman  a  better 
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(i|jpi)iUiMily  U>  cxamiiK;  his  work  anil  to  caliper  il  at  bnlli  iiuls 
willunit  rcinoviiiK  the  chuck. 

As  it  has  been  fi)Uiul  that  so-called  standard  bearings  are  very 
seldom  uniform  either  in  diameter  or  length,  it  is  not  the  practice 
to  keep  the  supply  of  babbitted  bearings  turned  to  these  stan- 
dards, but  when  a  new  bearing  is  used  the  armalme  shaft  is  meas- 
ured off  to  give  the  proper  end  play.  The  rough  babbitted  bear- 
ings arc  of  course  kept  in  stock. 

Fig.  4  is  a  special  device  used  for  turinng  the  brass  axle  motor 
bearings;  these  arc  not  babbitted.  The  bearing  is  solid  and 
clamped  in  the  holder  which  is  placed  on  the  apron  of  the  lathe 
replacing  the  tool  holder.  A  boring  bar  with  two  tools,  one  to  give 
the  roughing  and  one  the  finishing  cut,  is  moimlcd  between  the 
centers  and  the  shell  very  quickly  finished. 

PIl'E   UIvNDINC;. 

Just  before  the  Fourth  of  July  there  was  a  call  for  10  pairs  of 
car  side  gates  which  were  needed  in  a  great  hurry.  It  was  founil 
that  extra  heavy  J/^-in.  pipe  would  tit  the  hooks  on  the  cars,  and 
side  gates  were  made  by  bending  pipes  about  a  former  and  riveting 
three  cross  bars  in  them.  The  former  is  a  piece  of  heavy  oak 
plank  shaped  at  the  corners  as  shown  in  Fig.  s;  the  bending  tool 
is  a  forged  fork  with  an  iron  pulley  mounted  near  the  crotch,  the 
ends  of  the  fork  being  pivoted  to  the  former.  Small  iron  plates 
are  let  into  the  wood  to  form  bearings  for  the  pivot  bolt.  The 
rounded  corners  of  the  former  protrude  in  order  to  allow  the  bend- 
ing fork  to  carry  the  pipe  beyond  a  right  angle,  the  permanent  set 
always  being  less  than  the  maximum  deflection. 

A  similar  simple  tV)rmcr  was  used  in  turning  out  some  compli- 
cated shapes  in  bent  piping  used  for  making  single  piece  fenders. 

CAR   SIGNS. 

The  company  starts  cars  for  several  divisions  from  the  same 
terminal  and  this  makes  it  necessary  that  each  one  be  provided 
with  a  sign  indicating  the  route  or  destination,  of  such  design  that 
it  can  be  clearly  read  at  a  considerable  distance.  For  some  years 
the  cars  on  different  routes  have  been  given  sign  boards  of  dis- 
tinctive colors  which  enable  the  patrons  to  tell  the  destination  of 
an  approaching  car  in  the  day  time.  These  boards  are  12  x  24  in. 
and  were  hung  on  the  dasher  by  a  strap-iron  hook  fastened  on 
one  end  of  the  sign  board.  The  boards  were  painted  with  the 
proper  route  color  and  on  this  background  the  name  of  the  des- 
tination was  painted  in  large  letters.  The  signs  were  reversible, 
each  side  bearing  the  name  of  one  of  the  two  termini  of  the  route. 
These  signs  answered  admirably  during  the  daytime,  but  at  night 
the  motormcn  found  that  on  certain  portions  of  the  line  it  was 
necessary  to  come  to  nearly  a  full  stop  at  every  street  intersection 
in  order  to  let  persons  who  might  be  waiting  see  whether  this 
was  the  car  they  wanted  to  take.     This  resulted  in  a  serious  loss  of 


ground  at  night  of  course  being  black.  A  plan  in  which  this  condi- 
tion is  successfully  met  for  all  routes  except  those  whose  color  is 
white  or  brown,  was  worked  out  a  few  months  ago  by  Mr.  Hard- 
ing. 

The  route  colors  are:  Kcd  for  the  Koby  division;  brown  for 
West  I'ullman;  white  for  Auburn  I'ark;  green  for  I'ullman;  yellow 
for  Maidiatlan  Heach,  and  purple  for  one  of  the  cross  lines. 

Kxperiments  showed  that  the  best  location  for  the  illuminated 
signs  was  at  the  upper  part  of  the  dasher  at  the  niolornian's  right. 
Placing  the  signs  on  the  hoods  was  considered,  but  abandoned  be- 
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FIG.  £— FORMERS  FOR  BENDINC  PIPtN(;. 

cause  of  the  danger  of  the  trolley  rope  catching  on  the  box  of  the 
sign  at  the  rear  end;  the  location  chosen  is  sufficiently  far  from  the 
headlight  and,  as  will  be  explained  later,  the  box  is  to  a  considera- 
ble extent  protected  from  injury  through  the  carelessness  of  pas- 
sengers by  the  brake  staflf  and  the  forging  bracing  the  upper  end  of 
the  staflf. 

Cars  so  far  equipped  with  the  signs  are  of  two  patterns,  those 
with  wood  dashers  and  those  with  iron  dashers.  For  the  latter  a 
wooden  box  iij/;  in.  high,  24  in.  long  and  4  in.  deep  was  bolted  on 
the  outside  of  the  dasher;  this  box  had  a  slanting  top  to  shed  water. 
If  it  is  necessary  to  place  any  more  boxes  outside  of  the  iron  dash- 
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FIG.  6— CAR  SIGNS. 


time  and   it  was  decided  by   the   management  that  a   sign  which 
would  serve  by  night  as  well  as  by  day  must  be  provided. 

The  first  condition  laid  down  by  Mr.  Sloan  was  that  in  daylight 
the  sign  must  show  letters  on  a  background  of  the  route  color, 
and  at  night  show  illuminated  letters  of  the  route  color,  the  back- 


ers a  malleable  iron  box  without  any  back  will  be  riveted  to  the 
dasher.     The  standard  construction,  however,  is  tha't  used  on  the 
wooden  dash  cars  and  is  as  shown  in  the  sketch;  the  sign  board, 
lamps,  etc.,  are  the  same  for  both  kinds  of  cars. 
.\  hole  is  cut  in  the  dasher  near  the  top  and  a  light  wooden  box 
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of  the  shape  and  dimensions  shown  at  A  in  the  sketch  inserted. 
This  box  must  be  able  to  stand  a  little  rough  usage  because  pas- 
sengers will  persist  in  piling  or  resting  packages  on  it  as  it  pro- 
jects into  the  vestibule,  but  by  placing  it  behind  the  brake  staff 
and  under  the  braces  supporting  the  latter  at  the  top  it  is  well  pro- 
tected. Strap  irons  arc  fastened  to  the  front  of  the  dasher  to  make 
the  grooves  in  which  the  sign  slides.  Two  incandescent  lamps  are 
placed  in  the  box  as  indicated  at  A.  For  ventilation  there  are  four 
holes  cut  in  the  box,  two  in  the  bottom  near  the  front  edge,  and 
two  in  the  back  above  the  lamps. 

The  sign  itself  consists  of  two  sheets  of  thin  steel,  in  which  the 
proper  letters  have  been  cut,  making  a  stencil,  and  two  sheets  of 
celluloid,  the  four  being  fastened  together  with  small  copper  rivets. 
These  signs  are  iijX  in.  high  and  24  in.  long;  sheet  celluloid  is  made 
20  X  28  in.,  hence  in  designing  signs,  this  size  should  be  borne  in 
mind  to  avoid  waste  in  cutting. 

The  Roby  sign  shown  at  B  in  the  sketch  has  in  front  a  steel  sten- 
cil showing  the  word  "Roby,"  next  a  sheet  of  very  thin  white  cel- 
luloid, next  a  sheet  of  red  celluloid,  and  at  the  back  a  steel  stencil 
exactly  similar  to  the  front  one.  Before  assembling,  the  steel 
sheets  are  painted  on  both  sides  to  prevent  the  inner  side  rusting 
when  the  celluloid  is  cleaned  with  a  sponge  and  water. 

Some  of  the  divisions  have  the  names  of  both  termini  cut  in 
the  stencil  plates.  It  is  found  that  the  best  green  is  got  by  using 
blue  celluloid  for  the  color  sheet,  instead  of  green. 

Exceptions  were  noted  in  the  complete  consistency  of  the  color 
scheme  on  the  two  routes.  West  Pullman  cars  by  day  show  white 
letters  on  a  brown  background;  only  white  celluloid  is  used  in  the 
sign  and  it  shows  white  illuminated  letters  at  night.  The  Auburn 
Park  line  is  indicated  during  the  day  by  black  letters  on  a  white 
background;  the  sign  is  a  thick  sheet  of  white  celluloid  on  which 
are  painted  black  letters;  at  night  it  shows  black  letters  on  a  white 
ground.  Special  cars  are  almost  always  run  in  the  daytime  only 
and  the  signs  used  on  them  have  the  word  "Special"  in  silver  let- 
ters on  a  black  ground;  this  is  the  sign  used  on  funeral  trains. 

The  signs  being  removable,  cars  may  be  changed  from  one  di- 
vision to  another  without  causing  confusion. 

Two  of  the  signs  are  placed  on  the  car,  one  at  each  end,  the  two 
lamps  in  each  box  and  a  fifth  one  which  is  in  the  conductor's  end, 
being  in  series.  The  cost  of  equipping  a  car  with  these  signs  is 
about  $10,  distributed  as  follows: 

'  4  steel  stencils  @  90  cents $.?-6o 

4  quarter-sheets  celluloid  @  60  cents  per  sheet 60 

rivets  and  labor 20 

paintings  and  labor 20 

2  boxes  @  7S  cents 1.50 

5  lamp  sockets  @  7}^  cents 38 

5  lamps  @  18  cents 90 

wire     40 

labor  of  placing  boxes,  wiring,  etc 1.75 

Total     $9.53 

Next  year  Mr.  Sloan  hopes  to  have  all  his  motor  cars  fitted 
and  in  the  meantime  has  made  a  change  in  the  way  of  hanging  the 
old  sign  board  carried  on  the  dasher  so  as  to  prevent  them  from 
swinging  and  scratching  the  paint.  A  piece  of  strap  iron  is  fas- 
tened across  the  middle  of  the  board  with  the  ends  projecting 
about  2  in.  to  form  lugs  at  the  sides.  Two  pieces  of  strap  iron 
riveted  to  the  dasher  receive  these  lugs  and  hold  the  board  in  po- 
sition, as  shown  at  C  in  the  sketch. 

*  ■  » 

SOUTH   KNOXVILLE,  TENN.,  LINE  OPENED. 


VESTIBULES  IN   NEW   HAMPSHIRE. 


On  July  3d  the  first  car  of  the  Knoxville  Traction  Co.  crossed 
the  Tennessee  River  bridge  into  South  Knoxville,  carrying  some 
of  the  prominent  citizens  as  guests,  and  on  July  4th  the  regular 
schedule  was  put  into  effect.  On  this  day  the  company's  highest 
previous  record  of  passengers  carried  was  beaten  by  7,000.  Every- 
one of  the  company's  cars  was  put  in  service  and  about  35,000  pas- 
sengers were  carried.  In  consideration  of  the  hard  and  faithful 
work  done  by  the  employes,  Manager  Howell  gave  every  man  in 
the  employ  of  the  company,  motormen,  conductors,  shopmen, 
power-house  men,  etc.,  $2  extra  for  the  day's  work,  to  show  that 
their  efforts  were  appreciated  by  the  road. 


The  New  Hampshire  Legislature  at  its  last  session  passed  an 
act  authorizing  the  Board  of  Railroad  Commissioners  to  act  on 
the  ciuestion  of  vestibules  for  street  cars,  its  order  to  be  sanc- 
tioned by  a  penalty  of  $50  per  day.  On  July  20th  the  board  issued 
its  order,  which,  after  reciting  the  act,  proceeded  as  follows: 

With  a  view  to  an  intelligent  discharge  of  the  duties  imposed 
upon  it  by  this  act  the  board  has  made  such  investigations  as  it 
could  by  public  hearings  in  Manchester  and  Concord,  to  which  all 
street  railway  managers  and  others  interested  were  invited,  by  in- 
quiry among  motormen  and  conductors,  and  by  correspondence 
with  persons  in  other  states,  and  having  weighed  all  the  informa- 
tion and  opinions  it  has  been  able  to  obtain,  finds: 

The  electric  vestibule  is  of  comparatively  recent  origin  and  is 
still  in  an  experimental  state  as  regards  patterns  and  methods  of 
construction.  The  objections  to  it  are  that  it  obstructs  somewhat 
the  view  of  motormen  and  conductors,  thereby  increasing  the  lia- 
bility to  accidents,  and  that  its  doors  interfere  with  the  free  and 
safe  ingress  and  egress  of  passengers,  and  these  objections  out- 
weigh it  advantages  in  cities  of  more  than  55,000  population,  where 
the  streets  are  protected  from  the  wind  by  high  buildings  and  the 
volume  of  traffic  is  so  large  as  to  require  frequent  stops  and  almost 
constant  use  of  the  platforms  and  doors. 

That  it  is  not  much  needed  upon  lines  in  cities  where  the  trips 
are  very  short,  and  car  men  and  passengers  are  exposed  to  the  ele- 
ments but  a  few  minutes  at  a  time,  is  obvious. 

It  is  admitted  that  in  outlying  and  sparsely  settled  districts  ves- 
tibules not  only  protect  car  men  from  the  inclemency  of  the 
weatlier,  but  conduce  to  the  comfort  of  passengers  without  put- 
ting any  one  in  jeopardy,  or  to  serious  inconvenience,  and  no  in- 
stance can  be  learned  where,  when  once  adopted,  they  have  been 
discarded. 

In  New  Hampshire  all  closed  cars  in  use  upon  the  Springfield. 
Chester  &  Derry,  Exeter,  Hampton  &  Amesbury  and  Portsmouth 
roads,  and  upon  the  Penacook  lines  in  Concord,  and  the  Hudson 
Lowell  lines  in  Nashua,  which  reach  into  country  districts,  have 
been  provided  with  vestibules,  and  the  testimony  of  managers  and 
car  men  who  have  had  experience  with  them  is  unanimous  in  their 
favor. 

In  Massachusetts  they  are  required  by  law  upon  all  new  cars  for 
use  in  cities  having  55,000  population  or  more,  and  similar  legisla- 
tion has  been  obtained  in  several  other  states. 

That  they  will,  in  the  near  future,  be  denied  to  be  necessary 
upon  all  winter  cars  in  cities  of  less  than  75,000  people,  and  in  all 
towns,  we  think  is  certain. 

The  question  which  presents  itself  to  us  is,  whether  they  shall  be 
had  at  once  in  this  state,  or  secured  gradually  as  cars  are  repaired, 
replaced  or  multiplied. 

The  evident  purpose  of  the  Legislature  in  passing  the  act  quoted 
was  to  require  them,  wherever  they  are  needed,  and  as  all  our  lines 
of  any  considerable  length  extend  into  suburban  and  country  dis- 
tricts where  this  protection  is  as  desirable  as  upon  those  on  which 
it  is  conceded  to  be  necessary,  and  has  already  been  provided  by 
the  voluntary  act  of  the  managers,  we  are  unable  to  find  good  rea- 
son for  exempting  any  of  them. 

It  is,  therefore,  ordered  that  all  closed  electric  passenger  cars  run 
regularly  in  this  state  in  the  months  of  December,  January,  Feb- 
uary  and  March,  except  those  used  in  cities  on  lines  so  short  that 
the  schedule  time  for  round  trips  does  not  exceed  15  minutes,  shall 
be  provided  with  vestibules  of  patterns  approved  by  the  railroad 
commission,  it  being  understood  that  this  requirement  does  not 
apply  to  cars  run  only  on  special  occasions  or  in  emergencies,  or 
to  take  the  place  temporarily  of  those  that  are  being  repaired. 
♦  *  » 

The  Kansas  City  Street  Railway  Co.,  which,  a  little  more  than 
a  year  ago.  gave  $n,ooo  to  the  Kansas  City  convention  hall  project, 
has  now  given  85,000  to  the  fund,  by  the  offer  of  which  Kansas  City 
hopes  to  secure  the  meeting  of  the  next  democratic  national  con- 
vention. 


An  attempt  is  being  made  to  abolish  the  grade  crossings  of  the 
Detroit  street  railways  with  the  Lake  Shore  and  the  Nickel  Plate 
railroads.  It  is  proposed  to  tunnel  beneath  the  former  and  bridge 
over  the  latter.  The  city  engineer  estimates  the  cost  of  the  work 
at  $179,000. 


Ann.  15,  1899.] 
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OPEN  CARS  WITH  CENTER  AISLES. 


THE  BROOKLYN  STRIKE. 


The  Uniciii  'IVaclion  Co.,  of  Philadelphia,  lias  hocoinc  llior- 
(]ll^llly  convinced  of  the  value  of  large  cars  for  the  accominoda- 
lion  ol  its  Iraflic.  As  has  been  noted  before  in  these  columns,  it 
has  been  cxtc-nsively  rebuilding  its  four-wheeled  cars,  adding  to 
the  length  and  mounting  them  on  inaxinnim  traction  trucks.  Up 
to  the  present  time  no  attempt  has  been  made  to  remodel  the  open 
cars,  and  such  a  scheme  would  hardly  be  considered  possible  in 
view  of  the  number  of  different  styles  of  open  cars  which  the 
company  h:!s  ir.  operation.  It  has,  however,  ordered  a  large  number 
of  a  new  type  of  open  cars  from  the  J.  G.  Brill  Co.,  the  first  delivery 
of  which  was  made  recently.  There  are  12-bcneh  open  cars  with  a 
central  aisle.  From  the  passenger's  standpoint,  they  are  among 
the  most  desirable  of  all  the  various  types  of  open  cars,  as  each 
seat  has  space  for  two  persons  and  no  more;  and  when  a  passenger 
steps  upon  the  car,  no  matter  at  what  point,  he  is  sure  of  obtain- 
ing any  available  seat,  no  matter  where  it  may  be  found.  Women, 
children  and  persons  of  short  stature  can  enter  by  the  platform 
steps  without  difliculty  and  reach  a  seat  with  perfect  case.  The 
platform  step  has  the  usual  height  instead  of  the  18  in.  necessary 
to  reach  the  step  of  the  open  car.  During  inclement  weather, 
when  the  curtains  arc  down,  neither  the  conductor  nor  passengers 
are  exposed,  and  there  is  no  need  of  guessing  at  what  seat  behind 


iJuring  the  early  part  of  July  there  was  the  most  persistent  talk  of 
a  strike  of  the  employes  of  the  Brooklyn  Rapid  Transit  Co.,  but  as 
more  or  less  strike  talk  had  been  heard  for  so  long,  many  regarded 
it  as  merely  an  eflorl  to  influence  the  market  value  of  the  traction 
slocks.  On  July  isth  a  committee  waited  on  President  Kossilcr  to 
|)resent  grievances.  After  this  interview  Mr.  Kossiler  issued  the 
following  statement: 

"A  committee  of  five  Brooklyn  Heights  Railroad  employes,  two 
from  the  Brooklyn  Klevated  and  eight  from  the  Nassau  Railroad 
called  on  me  this  morning.  I  first  received  its  chairman,  Mr.  Mac- 
kenzie, whose  statement  I  took,  and  who  filed  with  me  a  statement 
on  behalf  of  the  other  members  of  the  committee.  1  asked  him  if  he 
had  anything  further  to  state,  and  upon  him  replying  in  the  nega- 
tive he  retired,  and  the  remainder  of  the  committee  were  then  called 
in  and  stated  their  individual  grievances.  There  was  consider- 
able desultory  talk,  some  specific  grievances  being  pointed  out, 
which  I  promised  to  inquire  into  and,  if  the  facts  were  as  staled, 
to  correct  any  injustice  that  might  have  been  unintentionally  done. 

"The  men  finally  stated  ihey  were  here  for  me  to  sign  the  agree- 
ment, which  their  chairman  had  left.  I  told  them  I  had  not  looked 
at  it  as  yet.  At  their  request  I  took  up  the  difTcrcnt  parts  of  the 
agreement,  as  follows: 
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the  curtain  is  empty,  and  no  getting  into  the  car  at  a  point  where 
seats  are  full  and  then  being  obliged  to  stand  with  empty  seats  un- 
available except  by  going  out  in  the  rain  again.  In  case  of  crowd- 
ing, which  in  America  is  accepted  as  a  normal  condition  at  the 
rush  hours,  those  standing  are  in  the  aisle  and  do  not  incommode 
persons  who  have  secured  seats.  The  loss  of  seating  capacity 
amounts  theoretically  to  one  for  each  cross  seat.  As  a  matter  of 
fact,  five  full-sized  people  on  an  ordinary  cross  seat  open  car  are 
all  of  them  inconvenienced  to  a  considerable  degree,  and  four  really 
represents  the  maximum  number  which  can  be  seated  with  comfort. 
The  length  over  crown  pieces  is  33  ft.  3  in.;  length  over  all.  34  ft. 
y/j  in.;  width  at  sills,  7  ft.  i  in.;  width  at  posts,  7  ft.  7  in.  The  plat- 
form is  4  ft.  long;  to  the  under  side  of  the  sill  is  26  in.  This  gives 
for  the  running  board  a  height  of  iS  in.  with  a  15-in.  riser.  Each 
end  of  the  car  is  provided  with  an  ordinary  platform  and  a  low  step 
14  in.  from  ;he  head  of  the  rail,  with  a  12-in.  riser  to  the  fioor  of 
the  platform.  The  cars  arc  mounted  upon  "Eureka"  maximum 
traction  trucks  with  30-in.  drivers  and  20-in.  pony  wheels.  Sixteen 
of  the  seats  are  reversible  and  eight  are  stationary,  giving  a  total 
capacity  of  58.  The  reversible  back  seats  are  spaced  2  ft.  7  in.  be- 
tween centers.  The  inside  finish  is  ash,  the  head  lining  being  three- 
ply  veneer.  The  Philadelphia  system  of  using  brass  chains  between 
the  posts  on  the  side  where  passengers  are  not  allowed  to  enter  is 
followed  in  this  case.  These  cars  are  capable  when  loaded  of  pass- 
ing round  a  curve  of  as  short  a  radius  as  33  ft.;  when  light  they 
can  make  even  shorter  curves.  The  Philadelphia  gage  is  S  ft.  2j4 
in.  The  cars  are  equipped  with  two  Westinghouse  No.  38  B  nose- 
suspension  motors. 


■'i.  That  the  time  tables  be  arranged  upon  all  lines  so  as  to 
comply  with  the  ten  hour  law  work  day.' 

"I  informed  them  that  this  was  being  done  on  every  line  on  the 
company's  system. 

"  '2.  That  the  prevailing  rate  of  wages  shall  be  $2  for  each  full 
day's  work,  and  trips  and  overtime  be  paid  at  20  cents  per  hour.' 

"Our  rate  of  wages  is  $2  per  day  on  every  line  in  the  system.  All 
overtime  over  30  minutes  is  being  paid  for,  and  had  been  paid 
for  for  over  a  year  past  at  the  rate  of  20  cents  per  hour. 

"  '3.     That  two-thirds  of  the  cars  shall  be  full  day  runs.' 

"On  the  existing  time  tables  today  62  per  cent  of  the  total  runs 
on  the  Brooklyn  Heights  lines  are  full  day  cars,  receiving  $2  per 
day  each,  and  35  per  cent  on  the  Nassau  lines  are  full  day  runs,  re- 
ceiving $2  per  day. 

"That  as  to  the  balance  of  the  runs  on  the  entire  system  our  time 
tables  are  so  arranged  that  no  man  receives  less  than  $1.50  per  day. 
while  on  the  Nassau  lines  when  the  time  tables  were  turned  over 
and  before  we  commenced  active  operation  it  was  found  that  over 
50  per  cent  of  the  men  received  less  than  $1.50  for  the  day's  work, 
and  that  30  per  cent  received  less  than  $1.25  for  the  regular  day's 
work. 

"  '4.  That  the  company  shall  receive  committees  of  their  em- 
ployes representing  the  men:  that  no  employ  shall  be  discrimi- 
nated against  for  acting  on  such  committee.' 

"This  has  been  the  practice  of  the  company  ever  since  I  assumed 
charge,  and  certainly  will  be  continued. 

"  '5.  That  no  man  shall  be  discharged  without  just  and  sufficient 
cause,  and  only  after  he  has  had  an  impartial  hearing.' 
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"I  stated  as  to  this  that  no  man  had  over  been  discharged  from 
the  company  and  no  one  would  be  without  good  and  suthcicnt 
reason,  and  that  it  any  case  of  injustice  was  brought  to  my  atten- 
tion it  had  always  received  and  would  receive  immediate  attention. 

"  '6.  Kxtra  brakemcn  on  the  main  line;  first — Fifteen  to  report 
tor  work  at  4:40  a.  m.  Balance  at  5:30  a.  m.  All  brakemcn  to  be 
paid  from  15  minutes  after  their  reporting  time  when  marked  up  tor 
runs.  When  e.xtra  brakemcn  be  held  for  Rockaway  or  Coney  Is- 
land runs  that  they  be  paid  for  all  time  over  one  hour.  That  all 
brakemcn,  agents,  gatemen  and  platform  men  be  paid  20  cents  per 
hour  or  any  fraction  thereof.' 

"I  merely  dismissed  this  and  slated  that  in  view  of  the  present 
condition  I  could  not  consent  to  any  increase  of  wages,  but  that 
the  matter  of  arranging  time  tables  would  be  looked  into,  with  a 
view  of  remedying  any  reasonable  cause  for  complaint  that  now 
exists. 

"I  am  sorry  to  say  that  the  attitude  of  the  committee  impressed 
me  as  being  the  attitude  of  men  looking  for  a  grievance.  When  in- 
dividuals on  the  committee  tried  to  address  me  at  length,  as  I  was 
glad  to  have  them,  the  leaders  attempted  to  deter  them,  and  the  ef- 
forts of  the  leaders  seemed  to  produce  trouble. 

"This  attitude,  however,  will  make  no  difference  in  the  feelings 
or  attitude  of  the  company.  We  have  the  true  interests  ot  our  em- 
ployes at  heart,  and  we  will  willingly  allow  no  condition  to  exist 
which  will  give  rise  to  a  reasonable  complaint.  We  are  willing 
and  desirous  of  hearing  genuine  complaints,  and  I  think  our  men 
generally  think  so,  as  indicated  by  the  loyalty  of  the  great  majority 
who  have  been  with  us  for  four  years  or  more. 

"I  do  not  believe  that  the  committee  which  called  upon  me  this 
morning  represents  anything  more  than  a  small  body  ot  malcon- 
tents who  are  influenced  not  by  their  conditions  or  of  their  fellow 
fellow  employes,  but  by  outsiders  who  have  selfish  interests  in  pro- 
moting trouble." 

The  strike  was  declared  at  4:30  a.  m.  on  Sunday,  July  i6th,  but 
less  than  1,000  went  "out,"  nearly  all  ot  them  being  on  the  Nas- 
sau line.  Sunday  traffic  to  Coney  Island  was  light  and  no  cars 
were  running  after  8  p.  m.  By  Monday  night  the  strike  was 
claimed  to  be  broken,  there  being  at  least  75  per  cent  ot  the  cars 
running. 

Early  Sunday  morning  the  rioting,  which  usually  attends  strikes, 
was  begun,  but  Chief  Devery  of  the  Greater  New  York  police  force, 
placed  3.000  men  in  Brooklyn  and  effectually  protected  the  com- 
pany's property.  By  Monday  night  fully  half  of  this  force  was  with- 
drawn. The  most  serious  act  of  violence  was  the  explosion  of  two 
dynamite  charges  under  columns  of  the  elevated  road;  the  damage 
done  in  this  case  was  quickly  repaired. 

Schedules  were  completely  restored  by  the  22d,  and  a  few  days 
later  the  men  were  asking  to  be  reinstated. 

During  the  strike  the  trainmen  who  remained  loyal  were  provid- 
ed with  meals  at  the  company's  expense,  and  the  rate  of  pay 
doubled.  Mr.  Rossiter  believes  in  keeping  men  who  may  be  called 
upon  to  fight  well  fed. 

A  sympathetic  strike  on  the  Metropolitan  lines  in  New  York 
was  attempted,  being  called  on  the  morning  of  July  19th.  Less 
than  200  out  ot  the  3,500  employes  quit  work,  and  no  trouble 
caused  except  on  the  Second  Avenue  lines,  where  some  scenes  of 
violence  were  enacted.  By  the  21st  all  Metropolitan  cars  were 
running  on  the  regular  schedules. 

In  some  quarters  it  was  charged  that  Mr.  Albert  L.  Johnson, 
formerly  president  ot  the  Nassau  system,  was  fomenting  the  trouble, 
and  it  is  known  that  he  championed  the  cause  of  the  strikers  and 
made  a  donation  of  $500  to  their  fund.  When  the  explosion  under 
the  elevated  became  known  to  Mr.  Rossiter  he  is  said  to  have 
made  a  remark  to  the  effect  that  he  could  not  keep  track  of  all  John- 
son's men  did.  This  so  incensed  Mr.  Johnson  that  he  caused  Mr. 
Rossiter's  arrest  on  the  charge  of  criminal  libel.  Mr.  Rossiter  de- 
nied having  uttered  the  words  complained  of  and  the  case  was 
dropped. 


LARGE  SHAFT  FOR  BOSTON  ELEVATED. 


Tlie  United  States  Court  has  appointed  Michael  P.  Heraty,  of 
Philadelphia,  and  John  C.  Weadock,  of  Bay  City,  Mich.,  receivers 
of  the  Bay  Cities  Consolidated  Street  Railway  Co.  There  was  no 
objection  to  the  petition,  which  was  presented  by  the  Philadelphia 
Securities  Co.,  trustee  for  the  stockholders,  who  are  the  bond- 
holders also.  The  company  has  $470,292  in  bonds  outstanding,  on 
which  no  interest  has  been  paid  tor  several  years. 


What  is  believed  to  be  the  second  largest  shipment  ever  made 
in  this  country,  the  Krupi>  gun  sent  over  the  Pennsylvania  to  the 
World's  Fair  being  the  largest,  was  made  from  the  works  of  the 
Bethlehem  Steel  Co.,  South  Bethlehem,  Pa.,  on  June  9th.  The 
illustration  shows  the  shipment  referred  to.  It  is  a  shaft  with  crank 
disks  and  generator  fly-wheel  hub  assembled  on  it,  all  finished 
complete.  This  shaft  was  made  for  an  engine  built  by  the  Corliss 
Steam  Engine  Co.,  ot  Providence,  R.  I.,  for  the  Boston  Elevated 
Ry.  The  total  weight  of  the  shipment  was  170,400  lb.,  and  in  order 
to  transport  it  to  Boston,  the  Philadelphia  &  Reading  Railway  Co. 
furnished  two  cars  of  100.000  and  80,000  lb.  capacity,  respectively, 
and  blocked  the  shaft  so  that  60  per  cent  of  the  weight  was  sup- 
ported on  the  stronger  car  and  40  per  cent  on  the  other. 

The  shipment  was  made  over  the  Newjersey  Central,  the  Delaware 
&  Hudson  Canal  and  the  Boston  &  Albany.  This  shaft  is  the  first 
of  three  for  the  Boston  Elevated  Railway  Co.  It  is  ot  fluid  com- 
pressed nickel  steel,  hydraulically  forged  hollow  on  a  mandrel,  oil 
tempered  and  annealed.     It  is  37  in.  in  diameter  in  the  center  with 
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a  17-in.  hole  through  its  axis  and  is  27  ft.  10  in.  long.  The  metal 
of  which  it  was  made  showed  tests  of  50,000  lb.  elastic  limit  and  18 
per  cent  elongation  in  test  pieces  I  in.  diameter  and  10  in.  long. 
Shipments  approximating  this  size  will  frequently  have  to  be  made 
by  railroads  in  the  future. 

The  Bethlehem  Steel  Co.  has  in  hand  orders  from  the  Edward  P. 
Allis  Co.,  Milwaukee,  for  the  Metropolitan  Street  Railway  Co.,  of 
New  York  City,  11  shafts  of  exactly  the  same  size;  also  from  -the 
Westinghouse  Machine  Co.,  Pittsburg,  Pa.,  orders  for  16  similar 
shafts  for  the  Third  Avenue  R.  R.,  New  York  City,  and  two  for 
the  Brooklyn  Edison  Illuminating  Co.;  also  from  the  Westinghouse 
Electric  &  Manufacturing  Co.  orders  for  15  shafts  a  little  smaller  in 
size  for  the  water  power  plant  at  Messina  Springs,  N.  Y.  The 
power  plants  for  which  these  shafts  are  intended  are  designed  to  be 
equipped  with  engines  of  8,000  h.  p.  capacity.  In  all  probability 
even  larger  units  than  this  will  be  called  for  in  the  future,  as  the 
tendency  toward  centralization  ot  power  is  in  that  direction.  We 
have  heard  tijat  the  engines  for  the  power  plant  made  necessary 
by  the  change  from  steam  to  electricity  by  the  Manhattan  Elevated, 
New  York,  are  to  have  a  maximum  capacity  of  12,000  h.  p.  The 
shafts  for  these  engines  will  ot  course  be  considerably  larger  than 
that  shown  in  the  illustration. 


REAR  END  LIGHTS  FOR  TROLLEY  CARS. 


An  ordinance  is  to  be  introduced  in  the  Philadelphia  Council 
as  soon  as  that  body  shall  convene  in  the  tall,  requiring  rear  end 
lights  to  be  carried  on  trolley  cars  which  run  into  the  city  suburbs 
or  along  country  roads  within  the  county  of  Philadelphia.  The 
measure  will  specify  that  the  illuminant  shall  be  oil  or  other  fluid 
independent  of  the  electric  current  used  in  operating  the  cars  and 
is  to  be  similar  m  power  and  construction  to  the  '"bull's  eye" 
lamps  in  use  on  steam  railroads  on  the  rear  of  the  cars. 
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RECENT  STREET  RAILWAY  DECISIONS. 


KDII  r.l>  1!V  J.   I,.   KOSKNIlKK(.KK,  ATTXRNKV  AT  l,A  W,  CHIC  A<;<>. 


DRIVING  TEAM  I'AkTIAlJ.Y  lilvYONI)  CONIKOI. 
EXPOSED  TRACK. 


UI'ON 


l''aiiiur  V.  Fiiidlay  Strict  Railway  Co.  (O.),  53  N.  E.  Rcj).  447. 
Mar.  14,  i8yy. 
AltlioiiK'i  one  driving  a  team  of  horses  iiiicm  a  pnldic  street  has 
knowledge  that  a  street  railway  company  has  negligently  removed 
the  pavement  from  its  tracks  and  conducting  wires,  the  supreme 
court  of  Ohio  holds  that  he  is  not  to  be  charged  with  negligence  if 
he  drives  upon  the  exposed  track  and  wire,  not  voluntarily,  but  be- 
cause his  horses  are  partially  beyond  his  control. 


DUTY  AS  TO  LOOKING  TO  SEE  HOW  MANY  ARE  TO 
GET  ON  CAR. 


Sexton  V.  Metropolitan  Street  Railway  Company  (N.  Y.),  57  N.  Y. 
Supp.  577.  April  18,  i8(jq. 
The  second  appellate  division  of  the  supreme  court  of  New  York 
declares  that  it  is  not  inclined  to  admit  the  proposition  that,  as  a 
matter  of  law,  where  one  person  is  seeking  to  get  upon  a  car,  cither 
stopped  or  slowed  down  for  the  purpose,  there  is  no  duty  imposed 
upon  the  servants  of  the  company  in  charge  of  the  car  to  look  and 
see  if  any  one  else  is  following  and  seeking  to  take  advantage  of  the 
car  being  stopped  to  board  it.  That  question,  it  adds,  is  generally 
one  of  fact,  depending  on  the  circumstances  of  the  particular  case. 


MUST  BE  ALERT  TO   DISCOVER   APPROACH   OF  CAR 
FROM  THE  REAR. 


Bosscrt  V.  Nassau  Electric  Railroad  Co.  (N.  Y.),  57  N.  Y.  Supp. 
896.  May  2,  1899. 
The  second  appellate  division  of  the  supreme  court  of  New  York 
says  that  it  is  committed  to  the  doctrine  that  while  it  is  not  negli- 
gence, as  matter  of  law,  for  one  driving  a  wagon  at  night  in  the 
track  of  a  surface  railroad  to  fail  to  look  backward  to  see  an  ap- 
proaching car,  yet  he  may  not  rely  wholly  upon  the  supposition  that 
the  railroad's  servants  will  see  him  in  time  to  give  warning,  and 
that  he  must  be  on  the  alert  to  discover  in  some  manner  and  by 
some  exercise  of  his  senses  the  approach  of  a  car  from  the  rear. 


SLACKENING  OF  SPEED  NOT  TO  BE  ASSUMED  TO  BE 
FOR  PERSON  ON  STREET. 


Reidy  v.  Metropolitan  Street  Railway  Co.  (N.  Y.),  58  N.  Y.  Supp. 
326.  May  24,  1899. 
Where,  for  aught  that  appeared,  the  slackening  of  the  speed  of  a 
car  while  passing  a  crossing  might  have  been  due  to  a  cause  other 
than  the  signal  of  a  person  who  wanted  to  get  on  board,  the  appel- 
late term  of  the  supreme  court  of  New  York  holds  that,  in  the  ab- 
sence of  proof  that  such  reduction  of  speed  was  made  in  response  to 
such  person's  efforts  to  attract  attention,  he  had  no  ground  for  as- 
suming that  such  change  in  the  speed  of  the  car  was  made  for  his 
benefit  or  convenience,  and  that  he  was  guilty  of  contributory  negli- 
gence in  running  towards  the  car  and  attempting  to  get  aboard  it 
below  the  crossing. 


NO  PARAMOUNT  RIGHT  OF  WAY  AT  CROSSINGS. 


Atlantic  Coast  Electric  Railroad  Co.  v.  Rennard  (N.  J.),  42  Atl. 
Rep.  1041.  Apr.  10,  1899. 
The  court  of  errors  and  appeals  of  New  Jersey  holds  that  the 
driver  of  a  vehicle  upon  a  road  used  by  the  public  at  large,  which 
crosses  the  track  of  an  electric  railway,  must  exercise  reasonable 
care  to  avoid  collision,  and  that  the  same  duty  rests  upon  the  motor- 
man  of  a  trolley  car  in  approaching  the  crossing  of  such  a  road, 
whether  the  crossing  is  in  the  country  or  in  a  town;  and.  in  case  of 
accident,  the  question  whether  either  or  both  of  said  parties  failed 
in  such  duty  is  one  to  be  determined  by  the  jury,  when  the  proofs 
on  the  subject  of  negligence  leave  the  question  in  doubt.  Neither 
party  at  such  a  crossing,  it  declares,  has  a  paramount  right  of  way. 


NOT     RESPONSIBLE     FOR     NEGLIGENCE 
TRACTOR'S  EMPLOYE. 


OF    CON- 


Hauser  v.  Metropolitan  Street  Railway  Co.  (N.  Y.),  58  N.  Y.  Supp. 
286.  May  24,  1899. 
This  action  was  brought  to  recover  for  injuries  done  to  a  horse 
by  falling  through  the  earth  between  the  pavement  and  a  bridge 
placed  over  an  opening  in  a  public  street,  ojiened  under  a  permit 
from  the  department  of  highways  for  railway  improvements  (or  the 
defendant  company,  for  which  a  contractor  did  the  work.  The 
plaintiff  obtained  a  judgment.  But  this  is  reversed  by  the  appellate 
term  of  the  supreme  court  of  New  York.  It  holds  that  for  that 
injury,  action  did  not  lie  against  the  street  railway  com- 
pany, but  only  against  the  workman  whose  personal  act  or  omis- 
sion caused  the  damage,  and  against  the  contractor  who  selected 
and  controlled  him. 


GOING    OUT    ONTO    PLATFORM    BEFORE 
DE.STINATION. 


REACHING 


North  Chicago  Street  Railroad  Co.  v.  Bauer  ail.),  53  N.  E.  Rep. 
568.  .■Xpril  17,  1899. 
Where  it  did  not  appear  that  there  was  any  regulation  of  the  street 
railway  company  prohibiting  passengers  from  riding  on  the  plat- 
form, but,  on  the  other  hand,  it  did  appear  that  qther  passengers 
rode  on  the  platform  without  objection  on  the  part  of  those  in 
charge  of  the  car,  the  supreme  court  of  Illinois  holds  that  it  was  not 
negligence,  as  matter  of  law,  for  a  passenger  to  leave  his  seat  in  a 
cable  car  while  a  block  from  his  destination  and  go  out  onto  the 
rear  platform  for  the  purpose  of  alighting  when  it  reached  his  stop- 
ping place,  the  question  of  negligence  in  such  case,  it  says,  being 
one  of  fact  for  the  jury  to  determine  from  all  the  circumstances. 


LIABLE  AS  JOINT  OPERATORS  OF  LINE. 


Messenger  v.  St.  Paul  City  Railway  Company  (Minn.),  79  N.  VV. 
Rep.  583.  June  14,  1899. 
Notwithstanding  the  contention  that  they  were  each  operating  its 
part  of  the  line  merely  as  a  connecting  carrier,  but,  on  the  evidence, 
which  was  not  only  that  each  collected  a  fare  on  its  portion  of  the 
line,  but  that  they  owned  the  cars  jointly,  employed  the  same  con- 
ductors and  motormen,  each  paid  half  of  the  wages,  had  all  cars 
marked  with  names  of  both  cities,  and  on  the  front.  "Interurban," 
the  supreme  court  of  Minnesota  holds  that  the  St.  Paul  City  Rail- 
way Co.  and  the  Minneapolis  Street  Railway  Co.  were  jointly  operat- 
ing the  interurban  line,  partly  owned  by  each,  and  connecting  the 
two  cities,  and  that  each  one  is  liable  for  the  acts  and  omissions  of 
the  other  in  operating  the  same. 


BOY  .\T  PLAY  TAKES  RISK  OF  RUNNING  IN  FRONT  OF 

CAR. 


Brady  v.  Consolidated  Traction  Co.  (N.  J.).  42  .\tl.  Rep.  1054.  Feb. 
27,  1899. 
A  boy,  g'/i  ye.irs  of  age.  while  playing  in  the  street,  ran  in  front 
of  a  trolley  car  which  he  saw  approaching,  and  was  struck  by  the 
further  corner  of  the  fender.  The  supreme  court  of  New  Jersey 
holds  that  there  was  no  element  of  danger  which  he  did  not  per- 
ceive, or  which  a  boy  of  his  years  was  not  capable  of  fully  appreciat- 
ing, and  that,  therefore  he  took  the  risk  of  failing  in  the  attempt 
which  he  designedly  made. 


PILING  RAILS  IN  THE  STREET. 


Thomas  v.  Consolidated  Traction  Co.  (N.  J.),  42  .\tl.  Rep.  1061. 
Mar.  I,  1899. 
While  a  street  railway  company  has  the  right  to  place  a  pile  of 
rails  upon  the  street,  temporarih'.  for  its  use  in  reconstructing  or 
repairing  its  track,  yet.  the  supreme' court  of  New  Jersey  holds,  it  is 
bound  to  the  duty  to  exercise  reasonable  care  to  guard  the  public 
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using  the  street  against  the  danger  arising  from  the  rails  so  placed 
upon  the  street,  and  in  the  night  time  to  place  a  guard  or  signal  of 
warning  to  persons  using  the  street;  and  this  duty  exists  whether 
the  pile  o(  rails  be  placed  in  the  gutter  of  the  street  or  in  some 
other  portion  thereof. 


WHERE  CHILD  LEAVES  CURB  AND  GOES  IN  FRONT  OF 

CAR. 


DUTY  OF  DRIVER  SEEING    PASSENGERS    ABOUT  TO 
LEAVE  CAR. 


Louisville  Railway  Co.  v.  Rammacker  (Ky.),  51  S.  VV.  Rep.  175. 
May  23,  1899. 

Where  a  car  has  stopped,  as  for  example  to  take  on  a  passenger, 
signals  to  stop  are  unnecessary  for  a  passenger  wishing  to  alight,  if 
the  driver,  there  being  no  conductor,  sees  this  latter  passenger  leav- 
ing the  car,  and  knows,  or,  as  a  prudent  man,  ought  to  know,  she 
intends  to  get  off,  and,  the  court  of  appeals  of  Kentucky  holds,  the 
driver  has  not  only  all  the  notice  that  the  law  requires,  under  any 
case,  for  a  passenger  to  give,  but  he  owes  to  her  all  the  duty  that  he 
would  if  she  told  him  she  wanted  to  get  off  at  that  point.  But  if 
he  does  not  see  her,  then  she  must  give  notice  of  her  intention  to 
get  off. 

The  court  further  holds  that  there  was  no  error  in  refusing,  in 
this  case,  where  it  aftirms  a  judgment  of  $6,000  for  the  party  suing, 
to  permit  the  driver  to  prove  that  it  was  usual  for  persons  to  leave 
the  car  while  in  motion,  without  giving  notice  to  the  driver.  That  it 
is  usual  or  customary  for  passengers  to  disregard  their  own  safety, 
and  get  off  the  car  while  in  motion,  it  declares,  will  not  justify  or 
excuse  an  act  of  negligence  in  starting  a  car  before  a  passenger  has 
alighted,  by  reason  of  which  the  passenger  is  injured. 


TIME  NOT  COME  FOR  RETROGRADE  MOVEMENT  IN 
AVOIDING  GRADE  CROSSING. 


Pittsburgh  Junction  Railroad  Co.  v.  Ft.  Pitt  Street  Passenger  Rail- 
way Co.  (Pa.),  43  Atl.  Rep.  352.  May  24,  1899. 
The  time  has  not  yet  come,  declares  the  supreme  court  of  Pennsyl- 
vania, for  any  retrograde  movement  in  the  work  of  preventing  and 
avoiding  grade  crossings  either  in  cities,  towns,  or  country.  The  act 
of  June  19,  1871,  conferring  equitable  jurisdiction  on  certain  courts 
as  to  railroad  crossings  and  providing  that,  "if  in  the  judgment  of 
such  court,  it  is  reasonably  practicable  to  avoid  a  grade  crossing, 
they  shall  by  their  process  prevent  a  crossing  at  grade,"  the  supreme 
court  goes  on  to  say  it  is  its  settled  conviction  should  be  liberally 
construed  and  rigidly  enforced,  whenever  cases  fairly  within  its  let- 
ter and  spirit  are  presented.  That  there  are  other  grade  crossings 
where  more  trains  pass,  it  does  not  consider  any  argument  in  favor 
of  sanctioning  the  maintenance  of  additional  death  traps.  How- 
ever, in  considering  the  elements  of  danger  necessarily  involved  in 
the  crossing,  the  court  holds  that  the  fact  that  the  plaintiff  company 
had  been  using  the  street  for  the  purpose  of  shifting  its  cars  was 
properly  eliminated  on  the  trial,  as  that  was  clearly  a  wrong  use  of 
the  street  anyway. 


WHEN  DUTY  TO  TRANSFER  PASSENGER  MAY  BE  EN- 
FORCED BY  MANDAMUS. 


Richmond  Railway  &  Electric  Co.  v.  Brown  (Va.),  32  S.  E.  Rep. 
77.1;.  Mar.  23,  1899. 
While  mandamus  does  not  lie  to  enforce  mere  contractural  duties, 
the  supreme  court  of  appeals  of  Virginia  holds  that,  where  the  duty 
to  transfer  a  passenger  is  made  incumbent  by  law,  it  may  be  en- 
forced by  mandamus.  In  such  a  case,  it  says  it  is  manifest  that  a 
suit  at  law  for  damage  for  a  failure  to  perform  the  duty  is  not  an 
adequate  remedy,  the  wrong  suffered  being  a  constantly  recurring 
and  continual  one.  Furthermore,  it  holds  that  the  duty  is  of  the 
latter  character  and  enforceable  by  mandamus,  where  such  duty  is 
imposed  by  order  of  the  county  court  by  virtue  of  statutory  author- 
ity contained  in  the  act  under  which  the  company  is  incorporated. 
It  also  holds  that  where  a  company  is  required  to  give  transfers  un- 
der an  order  which  provides  that  when  transferred  the  passengers 
shall  have  all  the  rights  and  privileges  of  any  passenger  on  the 
line  to  which  they  are  so  transferred,  that  includes  the  right  to  a 
further  transfer  from  the  later  line,  if  regular  passengers  on  that 
line  are  given  a  transfer  from  it,  though  this  may  practically  amount 
to  two  transfers  in  the  same  direction. 


Weitzman  v.  Nassau  Electric  Railroad  Co.  (N.  Y.),  57  N.  Y. 
Supp.  1120.  May  8,  1899. 
A  judgment  for  the  plaintiff,  an  administrator,  is  reversed  in  this 
case,  by  the  second  appellate  division  of  the  supreme  court  of  New 
York,  because  of  a  refusal  to  instruct  the  jury  that  if  they  believed 
that  the  car  of  the  defendant  was  running  at  a  moderate  and  proper 
rate  of  speed,  and  if,  at  the  time  the  deceased  left  the  curb  to  cross 
the  tracks,  the  car  was  so  close  to  the  place  deceased  was  struck 
that  it  was  impossible  for  the  car,  under  any  circumstances,  to  be 
stopped  before  running  over  the  child,  then  the  verdict  must  be  for 
the  defendant.  It  is  plain,  says  the  court,  that,  if  the  jury  found  such 
a  state  of  facts  to  exist,  it  was  incumbent  upon  them  to  exonoratc 
the  defendant  from  liability,  and  that  the  defendant  was  entitled  to 
have  them  so  instructed. 


NO  RIGHT  TO  CHANGE  FROM  ONE  CAR  TO  ANOTHER. 


Lasker  v.  Third  Avenue  Railroad  Co.  (N.  Y.),  57  N.  Y.  Supp,  395. 
Mar.  29,  1899. 

The  plaintiff  voluntarily  took  passage  in  one  of  the  open  cars  of 
the  defendant.  Subsequently,  because  of  a  cold,  and  of  a  sudden 
change  in  the  weather,  he  left  the  open  car,  and  boarded  a  closed 
car^one  immediately  in  the  rear  of  the  open  car,  and  attached 
thereto.  The  conductor  of  the  closed  car  then  demanded  from  the 
plaintiff  his  fare,  which  he  refused,  for  the  reason  that  he  had  al- 
ready paid  a  fare  to  the  conductor  in  charge  of  the  first,  or  open, 
car.  Because  of  this  refusal,  he  was  ejected  from  the  last  car;  and 
hence  this  action. 

On  appeal,  the  general  of  the  city  court  of  New  York  affirms  a 
judgment  for  the  defendant  company.  It  says  that  the  demand  of 
the  conductor  in  charge  of  the  closed  car  for  the  plaintiff's  fare  was 
just  and  reasonable.  The  plaintiff  had  voluntarily  chosen  to  take 
passage  in  the  open  car.  If,  for  reasons  satisfactory  to  himself,  and 
for  his  own  interest,  he  subsequently  wished  to  take  passage  in  one 
of  the  defendant's  closed  cars,  he  thus  made  himself  a  new  passenger, 
and  the  defendant  had  the  right  to  require  fiim  to  pay  the  usual  fare, 
and  his  refusal  to  pay  such  fare  entitled  the  co\npany's  servant  to 
use  necessary  physical  force  to  eject  him  from  the  car. 


LIABILITY    FOR   FAILURE   OF   MOTORMAN    TO    SET 
BRAKES. 


Hoover  v.  Carbon  County  Electric  Railway  Co.  (Pa.),  43  Atl.  Rep. 
74.  Apr.  24,  1899. 
A  failure  of  a  motorman  to  properly  adjust  the  ratchet  to  the 
teeth  of  the  wheel  so  as  to  secure  the  brakes,  before  he  left  his  car 
on  a  turn-out,  when  he  went  to  help  put  a  derailed  truck  on  the 
track,  the  supreme  court  of  Pennsylvania  holds,  was  the  negligence 
of  a  fellow  servant,  for  which  the  company  could  not  be  held  re- 
sponsible, in  an  action  for  datnages  brought  by  a  conductor  on  an- 
other car  for  injuries  sustained  by  the  first  car  running  down  onto 
the  main  track,  and  colliding  with  his  car.  Nor  does  it  think  that 
the  situation  was  changed  by  the  fact  that  a  superintendent  had 
said,  "Give  us  a  hand  to  put  on  the  truck."  No  name  was  men- 
tioned, and  the  court  says  that  if  the  men  in  charge  of  the  car  under- 
stood the  call  as  directed  to  them,  they  could  not  have  understood 
it  as  an  order  for  all  of  them  to  leave  the  car,  without  properly  ad- 
justing the  brakes.  If  the  superintendent  had  directed  them  first  to 
secure  the  car,  snd  then  to  come  to  his  assistance,  the  court  goe? 
on  to  say,  there  would  have  been  no  negligence  in  giving  such  an 
order;  and  he  might  assume  that  they  would  act  with  ordinary 
prudence  in  a  matter  in  which  their  duty  was  so  manifest.  An  en- 
tirely different  question,  it  adds,  would,  however,  have  arisen  if  a 
passenger  had  been  injured,  or  if  the  injury  had  been  to  some  one 
not  connected  with  the  road  as  an  employe. 


NOT  REQUIRED  TO  REFLOOR  BRIDGE. 


City  of  Cedar  Rapids  v.  Cedar  Rapids  &  Marion  City  Railway  Co. 

(la.),  79  N.  W.  Rep.  125.     May  16,  1899. 

An  ordinance  imposing  upon  a  street  railway  company  operating 

thereunder  the  duty  of  keeping  in  repair  "such  streets  and  highways 

as  are  now  paved,"  and  to  "pave  on  all  streets  and  avenues  which 
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may  at  any  tiiiic  lie  paved  or  oiikrccl  lu  be  paviil"  the  "|iortion  of 
the  streets  inclu  led  Ijetweeii  tlie  rails  and  one  foot  cnitside  of  the 
same,"  the  supreme  ccMirt  of  Iowa  holds,  cannot  be  fairly  construed 
to  obligate  the  comi)any  to  repavc  a  bridKe  with  oak  plank  three 
inches  thick  laid  diagonally  on  said  bridge.  In  the  first  place,  the 
court  maintains  that  the  bridge  is  no  part  of  llie  streets,  avenues 
;ind  highways,  within  the  meaning  of  such  an  ordinance,  and  that 
the  duly  to  pave  or  to  repair  pavement  in  the  street,  avenues,  and 
highways  docs  not  include  such  reflooring  as  stated.  It  is  true,  con- 
tinues the  court,  that  for  certain  purposes,  as  for  travel,  bridges  are 
made  part  of  the  streets,  avenues,  and  highways,  but  in  common  ac- 
ceptation, they  arc  recognized  as  difTercnt  from  that  part  of  the 
streets,  avenues,  and  highways  which  are  made  directly  upon  the 
earth's  surface.  Moreover,  it  holds  that  the  tcrni  "pave,"  as  ap- 
plied to  streets,  avenues,  and  highways,  refers  to  the  laying  of  some 
hard  substance  upon  the  earth,  so  as  to  make  a  convenient  surface 
for  travel,  and  such,  it  maintains,  was  undoubtedly  the  sense  in 
which  the  language  was  used  in  this  ordinance. 


1-1  ABILITY     KOR   CONDUCTOR    TRYING   TO    GET    ON 
CROWDED  PLATEORM. 


Gray  v.  Metropolitan  Street  Railway  Co.  (N.  Y.),  57  N.  Y.  Supp. 
587.  Apr.  7,  1899. 
Any  act  of  a  servant  of  a  street  railway  company  which  caused  the 
crowd  upon  the  platform  of  a  street  car  to  sway  and  jostle  a  pas- 
senger, so  as  to  cause  him  to  fall  ofT  the  car,  the  first  appellate  divi- 
sion to  the  supreme  court  of  New  York  holds,  would  be  evidence 
tending  to  show  negligence  on  the  part  of  the  company.  Nor  does 
it  consider  it  necessary  for  the  passenger  to  prove  direct  contact 
between  such  servant  and  himself,  which  caused  him  to  fall  or  be 
thrown  from  the  car.  To  sustain  a  finding  of  negligence,  it  holds  it 
sufficient  to  prove  a  state  of  facts  from  which  the  inference  can  be 
drawn  that  the  act  of  a  conductor  in  forcing  himself  upon  the  front 
I)latform  while  the  car  was  in  motion  was  such  as  would  entirely 
tend  to,  and  which  as  a  matter  of  fact  did,  throw  the  passenger  from 
the  car.  The  fall  of  the  passenger  occurring  at  the  moment  the 
conductor  attempted  to  force  his  way  upon  the  platform,  and  there 
being  no  other  cause  for  the  passenger  to  fall,  the  court  holds  that 
the  jury  certainly  had  a  right  to  infer  that  the  cause  of  the  passen- 
ger's falling  from  the  car  was  this  act  of  the  conductor.  And  in 
accepting  a  transfer  ticket  from  a  person,  while  he  was  upon  a 
crowded  platform,  the  court  holds  that  the  conductor  assented  to  his 
riding  in  the  position  in  which  he  was  at  the  time  the  transfer  was 
taken.  In  that  position,  it  adds,  the  passenger  was  entitled  to  pre- 
sume that  the  company's  agent  would  commit  no  act  which  would 
expose  him  to  unnecessary  danger. 


DEMAND  THAT   MUST  BE  MADE   BEFORE  BRINGING 

ACTION  TO  ANNUL  LEASE. 


Flynn  v.  Brooklyn  City  Railroad  Co.  and  another  (N.  Y.),  53  N.  E. 
Rep.  520.     Apr.  18.  1899. 

This  was  an  action  brought  by  the  plaintiff,  as  a  stockholder  of  the 
Brooklyn  City  Railroad  Company,  to  set  aside  a  lease  made  by  it  to 
the  Brooklyn  Heights  Railroad  Company,  to  compel  the  retransfer 
of  all  the  property  that  passed  under  the  lease,  and  for  an  account- 
ing by  the  lessee  to  the  lessor. 

Now,  when  a  contract  founded  in  fraud  is  executed  by  the  direct- 
ors with  a  third  party,  upon  the  express  approval  of  a  required 
number  of  stockholders,  with  the  intention  on  the  part  of  all  con- 
cerned to  defraud  the  non-assenting  stockholders,  and  the  scheme 
will  naturally  result  in  serious  injury  to  them  or  to  the  corporation, 
the  court  of  appeals  of  New  York  holds  that  a  court  of  equity  will 
set  aside  the  fraudulent  transaction,  and  compel  the  delinquent  par- 
ties to  account.  Such,  as  it  interprets  the  complaint,  it  says,  was  this 
case. 

The  right  of  action,  however,  the  court  goes  on  to  state,  belongs 
to  the  corporation,  and  should  be  brought  by  it  as  plaintiflf;  but, 
when  it  will  not  bring  the  suit  itself,  an  aggrieved  stockholder,  after 
due  demand,  and  a  refusal  or  unreasonable  neglect  to  proceed,  may 
bring  it  in  his  own  name,  upon  making  the  corporation  a  party  de- 
fendant. 'Such  an  action  is  not  for  the  benefit  of  the  plaintiff  alone, 
but  is  representative  in  character,  and  for  the  benefit  of  himself  and 
all  other  stockholders  similarly  situated. 


Here,  the  plaintiff's  demand  was  cither  of  a  payment  to  himself 
of  what  he  deemed  he  was  entitled  to,  or  of  a  distribution  among  of 
the  stockholders  of  what  he  deemed  they  were  entitled  to.  This,  the 
court  holds,  did  not  meet  the  requirements  of  the  situation,  because 
no  demand  was  made  that  the  corporation  bring  an  action  to  annul 
the  lease.  In  other  words,  it  says  that  the  plaintiff  was  n<it  entitled 
to  what  he  dcmaiideil,  and  that  he  ma<le  no  "lemanil  of  what  he  was 
entitled  to.  And  because  it  deems  the  demand  made  insufficient  to 
meet  the  requirements  of  the  law,  for  the  reason  stated,  it  afTirms  a 
judgment  sustaining  an  order  dismissing  the  complaint. 


RISKS  ASSUMED  BY  SWITCH  TENDER. 


Thompson  v.  Citizens'  Street  Railroad  Co.  Hnd.),  S3  N.  K.  Rep. 
462.    Apr.  20,  1899. 

A  boy  16  years  of  age,  and  of  average  size  and  intelligence  for  a 
boy  of  that  age,  was  employed  at  a  street  crossing  turning  switch 
tongues.  One  day  he  threw  the  switch  tongue  for  a  motor  car  and 
trailer.  Right  back  of  the  latter,  was  a  car  drawn  by  horses.  These 
horses  were  frightened,  and  prancing  about.  Believing  that  he  was 
in  danger  of  being  injured  by  them,  after  throwing. the  switch 
tongue,  the  boy  stepped  back  further  than  usual,  and  was  struck  by 
a  car  on  another  track. 

The  proximate  cause  of  the  accident  and  injury  to  the  boy,  the 
supreme  court  of  Indiana  thinks,  was  the  threatening  appearance  of 
the  horses.  And  the  danger  of  such  an  occurrence,  it  holds,  was  one 
of  the  risks  of  the  employment  assumed  by  the  boy. 

Furthermore,  without  evidence  of  the  fact,  the  court  says  that  it 
can  not  assume  that  the  body  of  a  trailer  car,  running  at  so  moderate 
a  rate  as  8  or  10  miles  per  hour  would  "sway"  or  rock  upon  its 
trucks  to  such  an  extent  as  to  strike  a  person  occupying  a  position 
near  the  track,  but  far  enough  away  from  it  to  escape  collision  with 
a  car  passing  at  a  slower  rate  of  speed. 

Lfpon  the  question  whether  a  motorman  on  an  electric  car  and  a 
switch  tender  working  on  the  same  line  and  for  the  same  company 
are  co-employes,  the  court  states  that  it  entertains  no  doubt  that  they 
sustain  that  relation  to  each  other. 


FRANCHISES  AS  CONTRACTS. 


Dcrn  V.  Salt  Lake  City  Railroad  Co.  (Utah),  56  Pac.  Rep.  556. 
Mar.  14,  1899. 

The  supreme  court  of  Utah  says  that  a  franchise  is  a  contract  be- 
tween the  state,  or  other  body  granting  the  franchise,  and  the  party 
accepting  and  acting  upon  it.  It  is  governed  by  the  general  rules 
applicable  to  contracts,  and  either  party  may  waive  any  breach  of 
the  conditions  of  a  franshisc;  and  anything  which  would  constitute 
a  waiver  of  a  breach  of  a  contract  constitutes  a  waiver  of  a  breach 
of  the  conditions  of  a  franchise. 

The  waiver  of  a  breach,  which,  if  insisted  upon,  would  forfeit  the 
franchise,  or  some  special  right  under  it,  leaves  the  party  in  default 
free  to  enjoy  the  privileges  granted  until  the  state  moves  in  the  mat- 
ter, and  a  forfeiture  has  been  judicially  declared. 

The  defendant  company  having  been  in  operation  for  a  period  of 
about  27  years,  and  no  proceedings  having  been  instituted  by  either 
state  or  city  to  forfeit  any  of  the  rights  granted  by  the  franchises 
to  the  defendant  company,  and  additional  franchises  having  been  re- 
peatedly granted,  the  court  goes  on  to  say  that  all  defaults  on  the 
part  of  the  defendant  company  up  to  the  date  of  the  last  franchise 
(March  18.  1894)  have  been  waived:  and  the  plaintiffs,  being  stran- 
gers to  the  contract,  have  no  right  in  the  premises. 

The  act  authorizing  the  city  to  grant  a  franchise  to  the  defendant 
company  having  imposed  no  restrictions,  except  as  to  the  time  for 
which  the  franchise  should  be  granted,  the  court  holds  that  no  rights 
could  be  forfeited,  therefore,  except  for  the  causes  and  in  the  mode 
prescribed  in  the  franchise. 


CARE  REQUIRED  ON  APPROACHING  PRIVATE  CROSS- 
ING. 


Duncan  v.  Union  Railway  Co.  (N.  Y.).  57  N.  Y.  Supp.  326.  .April 
7.  1899. 
If  the  driver  of  a  street  car  approaching  a  private  crossing  has 
reason  to  believe  that  persons  are  in  the  habit  of  coming  upon  the 
highway  at  the  time  when  he  is  approaching,  the  first  appellate  di- 
vision of  the  supreme  court  of  New  York  holds,  he  is  bound  to  use 


552 


STREET  RAILWAY  REVIEW. 


[Vol.  IX,  No.  8. 


towards  those  persons  the  same  care  that  he  would  be  bound  to  use 
with  regard  to  other  persons  crossing  the  street  at  any  regular 
crossing. 

At  all  times,  the  court  goes  on  to  say,  he  is  bound  to  run  his  car 
in  such  a  manner  that  he  may  give  warning  of  the  approach  of  his 
car  to  persons  having  occasion  to  cross  the  highway,  and  that  he 
may  be  able,  like  the  driver  of  any  other  vehicle  (having  in  view  the 
greater  difficulty  of  regulating  his  car),  to  avoid  running  upon  peo- 
ple who  are  attempting  to  cross  the  highway,  or  who  have  occasion 
to  go  across  the  track  in  turning  their  wagons  around  or  turning 
out  to  avoid  other  vehicles. 

On  the  other  hand,  the  plaintiflf,  the  court  holds,  was  not  called 
upon,  as  matter  of  law,  to  watch  and  listen  for  the  approach  of  a 
car  usinp  the  highway,  as  he  would  have  been  called  upon  to  watch 
and  listen  at  a  country  crossing  of  a  railroad  company  going  upon 
its  own  tracks,  where  it  had  an  exclusive  right,  but  it  was  proper 
for  him  to  take  into  consideration  the  duty  of  the  defendant  in  run- 
ning along  the  highway,  and  to  suppose  that  that  duty  would  be  per- 
formed. 

Even  if  the  plaintiff  had  seen  the  car  coming,  at  a  rapid  rate  of 
speed.  150  or  200  feet  away  from  the  place  where  he  was  approaching 
the  highway,  as  the  defendant  claimed  he  might  have  done,  the  court 
holds  that  he  would  have  had  the  right  to  assume  that  the  driver  of 
the  car  would  so  reduce  its  speed  when  he  approached  the  entrance 
to  the  private  driveway  in  which  the  plaintiflf  was  that  persons  com- 
ing out  ujion  the  highway  might  have  an  opportunity  to  avoid  him. 


RIGHT  OF  PEOPLE  TO  CROSS  TRACKS  BETWEEN 
CROSSINGS. 


I.awson  V.  Metropolitan  Street  Railway  Co.  (N.  Y.).  57  N.  Y.  Supp. 
997.    May  5,  1899. 

The  streets,  says  the  first  appellate  division  of  the  supreme  court 
of  New  York,  are  yet  intended  for  every  citizen  who  has  occasion 
to  use  them.  He  may  come  upon  foot  or  in  vehicles,  up  and  down 
the  street,  as  his  pleasure  or  his  business  requires,  and  he  may  cross 
the  street  backward  and  forward  in  his  vehicle,  so  far  as  his  conven- 
ience or  business  incline  him  to  do  so.  In  doing  so.  however,  he 
must  not  needlessly  or  recklessly  or  willfully  obstruct  the  street  cars 
in  their  route,  and  he  must  use  reasonable  care  to  keep  out  of  their 
way.  But  he  is  i:ot  called  upon  to  avoid  the  use  of  the  street  or  to 
delay  crossing  it  because  a  street  car  happens  to  be  in  sight  coming 
towards  him.  What  he  must  do,  is  to  endeavor,  in  crossing  the 
street,  so  to  regulate  his  act  that  he  shall  use  the  care  of  a  reasona- 
bly prudent  man  to  keep  out  of  the  way  of  the  cars,  and  not  unduly 
delay  them  in  their  passage. 

On  the  other  hand,  the  driver  of  a  street  car  is  bound,  also,  to  use 
reasonable  care  so  to  regulate  the  passage  of  his  car  as  not  unnec- 
essarily to  collide  with  persons  who  have  occasion  to  use  the 
street  in  front  of  him.  As  he  can  only  do  that  by  regulating  the 
speed  of  the  car,  it  is  his  duty  to  use  reasonable  care  to  regulate  the 
speed  to  attain  those  ends.  When  one  attempts  to  cross  the  track 
of  a  street  car.  and  has  approached  the  track  at  such  a  distance 
from  an  approaching  car  that  he  has  reasonable  ground  to  suppose 
that  he  will  be  able  to  cross  the  track,  it  is  the  duty  of  the  street 
car  driver  to  give  him  a  reasonable  opportunity  to  cross,  and  if, 
for  that  purpose,  it  is  necessary  for  him  to  check  the  speed  of  his 
car,  or  even  to  stop  the  car  entirely  for  a  short  space,  it  is  his  duty 
to  do  it,  and  the  person  crossing  the  track  has  the  right,  without 
being  charged  with  contributory  negligence,  to  assume  that  that 
duly  will  be  performed. 

Furthermore,  the  court  points  out  that  there  is  a  vast  diflference 
between  lawfully  doing  an  act.  the  effect  of  which  may  be  to  mo- 
mentarily obstruct  the  passage  of  a  street  car.  and  to  put  oneself  on 
the  track  of  the  car  in  an  endeavor  to  obstruct  it.  The  latter  is  a 
penal  offense;  the  first  is  not. 


PROPER  PLACE  FOR  PASSENGERS  IS  INSIDE  OF  CAR. 


Thane  v.  Scranton  Traction  Co.  (Pa.),  43  Atl.  Rep.  136.  May  i, 
1899. 
The  proper  and  assigned  place  for  passengers,  says  the  supreme 
court  of  Pennsylvania,  is  inside  the  car.  And  it  holds  that,  unless 
he  shows  some  valid  reason  to  excuse  him,  a  passenger  is  bound 
to  put  himself  in  the  appointed  place;  and,  if  he  does  not,  he  takes 
the  risk  of  his  location  elsewhere. 


In  discussing  the  matter  of  standing  on  the  platform  of  cars,  the 
supreme  court  says  that  it  is  the  long-settled  rule  that  standing  on 
the  platform  of  a  moving  railroad  train  is  negligence  of  itself,  while, 
on  the  other  hand,  the  Pennsylvania  cases  have  practically  estab- 
lished that  standing  on  the  platform  of  an  ordinary  horse  car  is  not 
negligence  of  itself,  but  raises  a  question  for  the  jury.  The  electric 
trolley,  it  suggests,  occupies  a  position  between  these  two,  in  re- 
spect to  this  subject. 

The  principle  at  the  foundation  of  the  rules  is,  and  always  has 
been,  the  court  goes  on  to  say,  the  same,  though  in  the  development 
of  methods  of  travel  the  circumstances  and  conditions  have 
changed.  The  increased  speed  upon  passenger  railway  lines,  with 
its  resultant  danger,  now  approximates  to  that  of  steam  railroads, 
and,  indeed,  in  many  cases  exceeds  the  speed  of  the  fastest  trains  at 
a  time  not  too  remote  to  be  within  the  memory  of  every  judge  on 
this  bench — a  time  at  which  the  rule  as  to  steam  cars  was  first  estab- 
lished. The  reasc.ns  which  were  potent  in  the  establishment  of  that 
rule  then  are  equally  potent  in  its  application  now.  Therefore,  the 
supreme  court  holds  that  where  there  is  room  to  be  seated  in  the 
passenger's  proper  place,  and  no  special  and  sufficient  reason  is 
shown  why  he  should  not  avail  himself  of  it,  it  is  negligence- of  it- 
self to  remain  on  the  platform  of  a  moving  trolley  car. 

Cases  where  the  car  is  crowded,  and  no  seat  is  available,  the  court 
adds,  rest  on  a  different  basis.  There  the  traveler,  if  he  is  to  get 
on  at  all,  must  stand  on  the  platform,  with  its  rods,  etc.,  to  hold  by, 
or  inside,  with  a  strap  for  that  purpose.  He  is  presented  with  a 
choice  of  evils,  and  his  action  must  be  judged  by  the  jury — while, 
on  the  other  hand,  the  carrier,  by  receiving  him.  undertakes  and 
gives  him  assurance  that  it  will  take  care  of  him,  and  guard  him 
against  accident  as  far  as  the  circumstances  permit. 

In  this  particular  case,  it  was  undisputed  that  there  were  vacant 
seats  in  the  car,  one  of  which  the  plaintiff  could  and  should  have 
taken.  He  chose,  instead,  to  stay  on  the  platform.  In  so  doing, 
the  supreme  court  holds,  he  took  all  the  risks  incident  to  that  posi- 
tion. The  injury  he  received  by  being  thrown  against  the  dasher,  it 
goes  on  to  say,  was  the  direct  consequence  of  his  position,  and 
would  not  have  been  received  had  he  been  inside.  Whether  he 
would  have  received  some  other  injury,  equal  or  greater,  it  pro- 
nounces conjectural  and  irrelevant.  Besides,  it  declares  that  the 
distinction  sought  to  be  made  between  injury  from  ordinary  risks 
of  the  road,  and  from  a  collision  the  result  of  negligence  of  the  car- 
rier, is  not  sound.  What  the  passenger  took  himself,  it  repeats  by 
way  of  emphasis,  was  the  risk  of  his  position  from  any  cause. 

Judgment  reversing  judgment  for  the  plaintiff  affirmed. 


CLAIMS   WHICH    HAVE    PREFERENCE    OVER    MORT- 
GAGES. 


McCornack  v.  Salem  Consolidated  Street  Railway  Co.  (Or,),  56 
Pac.  Rep.  815.  Mar.  27,  1899.  Rehearing  denied  April  24, 
1899;  56  Pac.  Rep.   1022. 

It  has  become  a  settled  principle  under  the  authorities  that,  where 
a  mortgage  is  taken  upon  the  property,  and  even  upon  the  earnings 
of  such  a  corporation  as  a  street  railway  company,  it  is  implied, 
from  the  nature  of  the  business  in  which  the  concern  is  engaged, 
and  the  usual  and  ordinary  management  and  conduct  of  such  busi- 
ness, that  the  current  earnings  of  the  enterprise  shall  be  first  applied 
to  the  payment  of  the  current  operating  expenses,  such  as  for  labor 
and  supplies,  and  for  necessary  equipments  and  improvements  of 
the  mortgaged  property,  and  that  the  balance,  only,  usually  termed 
the  "  net  earnings,"  shall  be  applied  in  payment  of  the  mortgage 
indebtedness. 

This  doctrine  rests  upon  the  ground  that  the  maintenance  of 
the  road  and  the  prosecution  of  its  business  are  essential  to  the 
preservation  of  the  mortgage  security.  The  primary  object  is  to 
keep  the  enterprise  a  going  concern,  from  considerations  of  both 
public  and  private  interest.  And  the  management  of  such  a  con- 
cern, whether  in  the  hands  of  its  promoters  or  in  those  of  a  receiver, 
is  charged  with  the  duty  of  so  marshalling  the  funds  arising  from 
current  earnings  as  to  apply  them  in  accordance  with  the  relative 
equities  of  the  preferred  creditors  and  the  mortgagee;  and  if, 
through  regard  for  mere  convenience,  something  is  taken  from  the 
fund  and  paid  to  the  mortgage  creditor,  when  as  of  right  it  belongs 
to  and  should  have  been  paid  to  the  preferred  creditor,  it  is  not 
considered  inequitable,  unless  the  claim  has  become  stale,  to  require 
that  the  preferred  creditor  shall  be  paid  from  the  future  current  re- 
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ccipts,  or  from  tlic  proceeds  of  the  sale  of  the  mortgaged  property. 
It  is  from  consid-Tations  of  this  nature  that  the  courts  arc  in- 
duced to  rcc|iiire,  as  a  condition  of  the  appointment  of  a  receiver, 
that  the  morlgagce  sliall  consent  to  the  payment  of  such  equita- 
ble demands  as  arc  oulslanding  against  the  company,  which  have 
accriK'd  within  a  reasoitable  space  of  time  prior  to  the  receivcr- 
sliip,  ami.  rvin  in  cases  where  the  condition  is  not  primarily  im- 
po.scd,  to  re(inire  that  the  receiver  shall  adjust  the  current  receipt 
fund  in  accordance  with  the  equities  thus  to  be  ascertained,  and 
under  certain  conditions,  reimburse  the  preferred  creditor  from 
the  body  of  the  estate,  and  to  that  extent  displace  the  mortgage. 

It  is  often  a  diflicult  matter,  the  supreme  court  of  Oregon  goes 
on  to  say,  to  determine  what  are  preferred  claims  and  what  are 
not,  depending  to  a  large  extent  upon  the  particular  circumstances 
of  each  case.  However,  it  thinks  it  clear  from  the  authorities  that 
claims  cannot  be  included  which  may  arise  on  account  of  additional 
equipments  i)rovided,  and  valuable  and  lasting  improvements  made. 
And  in  no  sense  can  such  claims  be  extended  to  the  inclusion  of 
those  of  general  creditors. 

Measured  by  the  understanding  thus  to  be  gathered  touching 
the  nature  of  the  claims  or  demands  which  are  entitled  to  prefer- 
once  over  a  mortgage,  the  court  holds  that  two  heaters,  purifiers 
and  condensers  complete,  and  one  water  tank,  first  ingrafted  as  an 
experiment,  but  finally  constituted  a  new  and  additional  improve- 
ment, were  outside  the  rule,  not  being  required  to  keep  the  en- 
terprise a  going  concern,  though  they  enhanced  the  value  of  the 
mortgage  security  and  saved  fuel,  enough,  in  time,  to  pay  for 
themselves. 


TITLE  TO   RAILS  PASSES  WITH  ANNEXATION. 


Clrmons  Electrical  Manufacturing  Co.  v.  Walton  (Mass.).  53  N.  E. 
Rep.  820.    May  17,  1890. 

After  a  construction  company  employed  to  build  four  miles  of 
street  railway  had  laid  and  finished  over  three  miles  thereof,  except 
the  overhead  work,  for  which  the  necessary  materials  were  lying 
upon  Ihe  ground,  the  street  railway  company,  apparently  wishing  to 
w'ithdraw  from  its  bargain,  notified  the  construction  company  that 
it  declined  to  accept  the  construction,  and  the  construction  com- 
pany accepted  the  refusal,  voting  to  sell  all  the  material  and  other 
property  lying  on  said  line  of  street  railway  to  another  company,  to 
be  paid  for  by  the  indorsed  notes  of  the  latter,  and  agreeing  to 
credit  the  first  company  with  all  sums  received  on  the  notes. 

This  action  was  brought  to  recover  against  the  indorser  of  those 
notes.  He  set  up  that  the  maker  had  received  no  consideration,  or  if 
it  had  received  one,  that  it  was  illegal.  Particularly,  was  reliance 
placed  upon  section  56  of  chapter  113  of  the  Public  Statutes  of  Massa- 
chusetts, forbidding  a  street  railway  company  to  sell  or  lease  its 
road. 

Now,  if  the  sale  was  a  sale  of  personal  property  only,  and  of  per- 
sonal properly  the  title  to  which  never  had  passed  to  the  first-men- 
tioned street  railway  company,  the  supreme  judicial  court  of  Massa- 
chusetts holds  that  it  was  no  less  good  if  that  company  refused 
to  accept  the  title  in  order  that  the  sale  might  be  made,  and  be- 
cause it  doubted  whether  it  could  make  a  sale  after  it  became  the 
owner.  But  suppose  that  it  was  understood  by  all  the  directors  at  the 
time  of  passing  their  several  votes  that  what  was  really  intended 
was  a  transfer  01  that  company's  location  to  the  other  street  railway 
company,  and  that  the  vote  was  put  in  the  form  which  it  took  to 
conceal  that  purpose;  if  that  was  the  real  understanding  and  bar- 
gain between  the  directors,  the  court  holds  that  the  fact  that  it 
was  not  expressed  in  their  vote  would  not  save  the  corporate  action 
from  illegality.  In  other  words,  it  says  that  if  in  the  minds  of  the 
movers  of  the  corporations  the  sale  was  a  means  to  the  abandon- 
ment of  the  road  by  one  company,  and  its  occupation  and  use  by 
the  other,  the  law  would  not  be  blinded  to  the  character  of  the  act 
because  they  had  wit  enough  not  to  betray  their  scheme  in  a  vote. 

The  votes  of  botli  companies,  the  court  goes  on  to  say,  were 
meant,  and  were  construed  by  conduct  to  mean,  the  tracks  which 
had  been  laid,  as  well  as  the  loose  material.  As  to  these,  it  adds 
that  it  was  all  very  well  for  the  first  company  to  refuse  to  accept 
them;  but,  it  holds,  the  title  had  passed  as  soon  as  the  rails  were 
annexed  to  the  freehold.  The  construction  company  had  no  fran- 
chise or  easement  there.  The  first  street  railway  company  had. 
And  it  is  not  necessary,  says  the  court,  to  consider  whether  the 
rails  became  real  estate,  and  followed  the  easement.     When  laid 


down,  they  became  part  of  the  first  company's  road,  within  the 
meaning  of  the  statute,  whether  they  were  realty  or  personalty. 
Only  as  part  of  that  company's  road  Iiad  they  a  right  to  be  where 
they  were.  The  company  liad  no  more  right  to  sell  its  rails  lor  the 
purpose  of  removal,  with  the  intent  that  its  road  for  those  four 
miles  should  be  abandoned,  than  it  had  to  sell  them  to  be  kept 
where  they  were,  and  to  be  used  along  with  the  franchise  by  the 
buyer. 

For  these  reasons,  and  in  order  that,  on  a  new  trial,  evidence 
might  be  admitted  of  any  conversations  or  understandings  between 
the  directors  of  the  several  companies  at  the  time  when  they  were 
all  together,  and  when  Ihe  voles  were  passed,  tending  to  show  an 
illegal  scheme,  such  as  it  supposed,  the  court  sustained  the  excep- 
tions of  the  defendant  indorser  to  rulings  for  the  plainlilT.  And  if 
the  color  of  the  facts  be  not  changed,  it  suggests  that  the  defendant 
will  be  entitled  to  a  ruling  that  the  first  street  railway  company  had 
acquired  a  title  to  the  rails  which  had  been  laid,  and  could  not  law- 
fully become  a  parly  to  a  transaction  by  which,  in  substance,  it  sold 
that  part  of  its  road. 


BICYCLE  RIDING  BETWEEN  TRACKS. 


Ncin  v.  La  Crosse  City  Railway  Co.  (U.  S.  C.  C.  A.),  92  Fed.  Rep. 
85.     Feb.  23,  1899. 

A  man  riding  a  bicycle  crossed  one  of  two  parallel  street  railway 
tracks  and  continued  down  the  smoothly  paved  space,  four  feet 
wide,  between  them.  He  testified  that  he  looked  around  at  the 
time,  but  did  not  see  any  car.  All  that  he  apparently  thought  of, 
however,  was  to  reach  that  space,  relying  upon  his  speed  to  after- 
wards keep  out  of  the  way  of  any  car.  But,  as  a  matter  of  fact, 
there  was  a  car  approaching  at  not  more  than  30  to  50  feet  away 
when  he  crossed  into  the  space  between  the  tracks.  He  was  ex- 
tremely deaf,  and  riding  at  a  speed  of  from  to  to  12  miles  an  hour, 
while  the  car  was  variously  estimated  to  be  going  at  from  10  to  18 
miles  an  hour,  and  was  permitted  a  speed  of  20  miles  an  hour  by  the 
city  ordinance. 

It  is  plain  as  noonday,  says  the  United  States  circuit  court  of  ap- 
peals, that  the  conduct  of  the  man  was  grossly  negligent,  amount- 
ing to  recklessness.  The  space  between  the  tracks  is  a  dangerous 
place  in  which  to  drive  a  bicycle.  It  is  recklessness  to  ride  there 
while  a  car  is  passing.  To  ride  there  relying  upon  the  warning  of 
the  gong  in  order  to  make  timely  escape  from  collision  with  a 
coming  car  is  more  or  less  negligent.  And  a  person  deprived  of 
hearing  is  bound  to  greater  diligence,  in  the  exercise  of  the  sense 
of  sight,  to  ascertain  the  danger  which  he  knows  is  probable  and 
likely  to  come  upon  him. 

After  makmg  these  statements,  the  court  declares  that  it  is  diffi- 
cult to  find  language  to  fittingly  characterize  the  recklessness  of 
this  man's  conduct.  Beyond  any  question,  as  matter  of  law  upon 
undisputed  facts,  it  holds  he  was  guilty  of  gross  negligence. 

It  is  possible,  perhaps  probable,  continues  the  court,  that  rapid 
passage  through  the  air  causes  exhilaratior  to  a  degree  that  begets 
indiflterence  to  and  disregard  of  danger,  or  possibly  a  desire  to  in- 
cur it;  but  whether  such  perversion  of  judgment  or  aberration  of 
the  intellect  results  from  voluntary  intoxication  caused  by  the  in- 
halation of  ozone,  or  from  the  imbibing  of  spirituous  liquors,  the 
law  does  not  excuse  the  want  of  ordinary  care  which  one  should 
take  to  guard  one's  personal  safet>'. 

Nor  does  the  court  consider  that  it  was  the  duty  of  the  motor- 
man  to  do  more  than  to  turn  off  the  current  while  the  bicycler  was 
crossing  the  track,  and  not  to  decrease  the  speed  of  the  car  imme- 
diately upon  sounding  the  gong,  as  that  would  impose  upon  these 
public  carriers  the  duty  of  the  highest  diligence,  and  not  the  duty 
of  ordinary  care,  which  the  law  requires.  He  had  the  right  to  pre- 
sume that  the  man.  upon  the  sounding  of  the  gong,  would  timely 
leave  his  position  of  danger.  Hence,  a  judgment  on  a  verdict  di- 
rected for  the  defendant  is  affirmed. 


Twenty-five  citizens  of  Lancaster.  C,  made  the  round  trip  to 
Zanesville,  C.  at  the  invitation  of  the  Fairfield  Traction  Co.  last 
month  on  a  handsome  new  motor  car  just  put  in  ser\'ice.  The  trip 
occupied  two  hours  each  way.  The  traction  company  oflScials  had 
ever>-thing  on  board  for  the  comfort  and  pleasure  of  their  guests 
and  the  only  casualty  reported  was  the  loss  of  President  Peters' 
hat  in  a  gale  of  wind. 
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NEW  YORK-BROOKLYN   RAILWAY  TUNNELS. 


It  SLcnis  to  be  iully  settled  now  that  the  cities  of  New  York  and 
Brooklyn  will  be  connected  by  two  tunnels  under  the  East  River, 
one  of  which  will  be  the  long  talked  of  terminal  for  the  Long 
Island  R.  R.  and  the  other  a  tunnel  connecting  the  Metropolitan 
Street  Ry.  of  New  York  with  the  Brooklyn  Rapid  Transit  roads. 
These  two  tunnels  will  form  the  most  extensive  and  costly  railway 
tunnels  in  the  United  States,  and  from  present  appearances  the 
work  upon  them  will  be  commenced  at  an  early  date. 

A  tunnel  for  connecting  the  Long  Island  R.  R.  with  New  YorTv 
City  was  projected  years  ago,  but  for  various  reasons  has  never 
been  exploited.  At  the  1899  session  of  the  Legislature  three  bills 
were  passed  in  reference  to  this  project.  The  first  bill  repealed 
the  provision  of  the  city  charter  limiting  city  franchises  to  25 
years  in  the  case  of  tunnel  railways  underneath  the  streets  and 
authorized  the  Municipal  Council  to  grant  a  50-ycar  franchise,  with 
the  privilege  of  renewal  for  25  years  more.  The  second  bill  pro- 
vided for  the  proposed  tunnel  under  the  East  River,  and  the  third 
bill  provided  for  the  removal  of  the  Long  Island  R.  R.  tracks 
from  the  surface  of  Atlantic  Ave..  Brooklyn,  with  the  additional 
provision  that  where  a  company  depresses  its  tracks  it  shall  not 
lose  its  rights  to  the  surface  of  the  streets,  but  may  operate  another 
road  by  electricity  or  any  other  motive  power  except  steam.  By 
the  terms  of  the  bill  the  city  will  share  equally  with  the  railroad 
company  in  removing  the  tracks  from  the  surface  of  the  street. 
This  bill  was  signed  by  the  Mayor  of  New  York,  which  leaves 
the  road  in  a  position  to  begin  actual  construction  at  once,  and 
the  officials  of  the  Long  Island  R.  R.  have  announced  their  in- 
tentions to  push  the  work  as  rapidly  as  possible.  In  connection 
with  this  there  is  a  plan  to  have  the  transatlantic  steamers  of  the 
.\merican  Steamship  Co.  land  at  Montauk  Point,  thus  saving  120 
miles  of  steaming,  and  if  this  plan  is  carried  out  steamship  pas- 
sengers will  come  into  New  Y'ork  over  the  L.  I.  R.  R.  through 
a  tunnel  under  the  East  River,  and  be  landed  at  a  depot  in  the 
heart  of  the  city  at  a  point  near  where  a  number  of  the  large 
railroad  systems  terminate. 

Where  the  surface  tracks  are  removed  on  Atlantic  Ave.  they  will 
he  substituted  partly  by  subway  and  partly  by  elevated  structure. 
.Ml  the  branch  lines  of  the  L.  I.  R.  R.  connect  with  the  main  line 
at  Jamaica,  and  the  Atlantic  Ave.  line  running  west  from  this  junc- 
tion crosses  the  borough  line  of  Brooklyn  near  Atkins  Ave.,  where 
there  is  a  summit  in  Atlantic  Ave.,  and  from  this  summit  the  ele- 
vated structure  will  rise  so  as  to  clear  the  next  cross  street,  con- 
tinuing to  Manhattan  Crossing,  where  the  road  again  touches 
the  surface.  From  Manhattan  Crossing  to  Ralph  Ave.  the  line 
is  underground,  where  it  changes  to  elevated,  continuing  as  far  as 
Nostrand  Ave.  From  this  point  on  it  continues  underground  to 
the  present  terminus  at  Flatbush  Ave.,  where  the  station  will  be 
depresed  to  the  depth  of  18  ft,  which  will  be  reached  by  stair- 
ways and  elevators.  This  is  the  end  of  the  change  in  the  present 
line  in  which  the  city  bears  part  of  the  expense,  and  the  under- 
ground portions  will  be  large  enough  to  accommodate  standard 
cars  and  locomotives.  The  tunnel  line  will  leave  this  station  pass- 
ing under  Flatbush  .^ve.,  Fulton  and  Pineapple  Sts.  to  East  River, 
and  under  Maiden  Lane  and  Cortlandt  St..  Manhattan,  terminating 
near  the  line  of  the  west  side  elevated  roads.  From  this  terminus 
it  is  expected  to  continue  a  Hudson  River  tunnel  at  some  future 
date. 

The  depth  of  the  tunnel  under  the  bed  of  the  river  will  be 
30  ft.  and  the  section  under  the  river  will  consist  of  two  circular 
twin  tunnels  14  ft.  6  in.  in  diameter,  and  the  cross  section  of  the 
land  portion  will  be  22  ft.  8  in.  in  width  with  an  elliptical  roof  arch. 
These  sections  will  not  be  built  for  standard,  but  for  special  cars, 
the  distance  between  centers  of  tracks  in  the  double  portion  of  the 
tunnel  being  10  ft.  9  in.  The  trains  from  the  Flatbush  Ave.  sta- 
tion to  the  Manhattan  terminal  will  be  operated  by  electricity.  The 
estimated  cost  of  the  tunnel  is  $6,000,000. 

The  other  tunnel  projected  between  the  boroughs  of  Manhattan 
and  Brooklyn  is  the  outcome  of  a  proposed  combination  between 
the  Brooklyn  Rapid  Transit  Co.  and  the  Metropolitan  Street  Rail- 
way Co. 

At  the  corner  of  Ann  St.  and  Park  Row  the  tunnel  will  start 
and  proceed  under  Nassau  St.  and  other  streets  at  a  gradually  in- 
creasing grade  until  at  Fulton  Market  it  will  be  100  ft.  below  the 
street.  There  is  to  be  a  station  there,  and  passengers  will  ascend 
and   descend   by   elevators.     It   will   pass   over   50   ft.   below   the 


rock  bottom  of  the  river,  and  about  146  ft.  below  the  surface  of 
the  water.     It  rises  and  reappears  at  the  City  Hall  in  Brooklyn. 
Under     the  terms  of  the  resolution  the  "New  York  &  Brooklyn 
R.  R."  is  authorized  to  construct  a  double  track  in  the  tunnel. 
The  plans  of  this  tunnel  have  not  yet  been  made  public. 


GREATER  AMERICA  EXPOSITION. 


It  is  quite  evident  that  all  of  that  fearless  courage  and  energy 
which  conquered  the  Great  .^merican  Desert  of  our  fathers'  time 
and  made  it  blossom  like  a  garden,  has  not  ceased  to  exist.  Omaha 
has  attempted  what  no  other  city  ever  undertook,  and  is  now  hold- 
ing its  second  exposition  the  next  year  after  having  made  the 
Trans-Mississippi  Exposition  such  a  success  in  1898.  The  results 
of  the  Spanish  war  have  given  the  Greater  America  Exposition  a 
reason  for  being  and  it  will  really  prove  of  great  educational  value 
in  making  the  people  of  this  country  acquainted  with  the  peoples 
and  countries  which  have  been  brouglit,  temporarily  or  pcrma- 
neiuly,  under  our  flag. 

What  are  for  the  present  (in  the  absence  of  a  declared  policy  on 
the  part  of  Congress)  called  the  colonial  exhibits,  are  very  instruc- 
tive and  highly  interesting.  The  Colonial  Building  is,  of  course, 
occupied  with  exhibits  showing  more  particularly  the  natural  and 
manufactured  products  of  these  countries.  These  are  supplemented 
by  the  Filipino  village,  the  Hawaiian,  and  the  West  Indian  amuse- 
ment sections  in  the  "Midway,"  which  prove  even  more  interesting 
because  there  are  found  the  people  among  their  natural  sur- 
roundings. 

On  August  4th,  the  Chicago,  Milwaukee  &  St.  Paul  Ry.  extended 
the  courtesies  of  the  road  and  provided  a  special  car  for  a  delega- 
tion from  the  Chicago  Trade  Press  Association.  Two  days  were 
spent  at  the  exposition  grounds,  the  management  doing  every- 
thing in  its  power  to  make  the  visit  a  pleasant  one.  Most  people 
attend  such  expositions  as  this  one  either  for  instruction  or  pleas- 
ure and  both  classes  are  well  provided  for  at  Omaha.  The  Court 
of  Honor,  about  which  the  buildings  of  the  Exposition  proper  are 
all  grouped,  is  a  surprise  to  the  unwarned  visitor;  by  day  it  rivals 
that  celebrated  section  of  the  same  name  at  the  Columbian  Ex- 
position, and  at  night  when  illuminated,  the  effect  surpasses  that 
attained  in  1893.  The  same  may  be  said  of  the  amusement  feat- 
ure— the  "Midway." 

The  success  of  this  second  Omaha  fair  is  assured  and  is  due 
largely  to  the  untiring  efforts  of  Dr.  Geo.  L.  Miller,  president  of 
the  Exposition.  He  has  overcome  bitter  local  opposition  which  for 
a  time  threatened  to  prove  a  serious  handicap  and  now  has  the 
satisfaction  of  seeing  another  crown  added  to  his  laurels.  The 
Trade  Press  .\ssociation,  of  which  this  paper  is  a  member,  is 
particularly  indebted  to  President  Miller  and  Mr.  J.  W.  Cutright, 
superintendent  of  the  department  of  publicity,  for  courtesies  shown 
while  in  Omaha. 


ELECTRIC  LINE   FOR    MARSEILLES,  FRANCE. 


The  Compagnie  Generale  Francaise  de  Tramways,  of  Paris,  has  a 
concession  to  operate  an  electric  street  railway  in  Marseilles  and  is 
now  engaged  in  installing  an  overhead  trolley  system  to  replace  the 
horse  cars  and  omnibuses.    The  concession  expires  Dec.  31,  1950. 

At  the  present  time  the  fares  vary  from  2  cents  to  8  cents  accord- 
ing to  the  distance,  but  under  the  new  system  a  uniform  rate  of  2 
cents  will  be  charged.  The  company  is  to  pay  the  city  $19,300  per 
annum  for  the  use  of  th-"  streets  and  aftef  the  gross  receipts  exceed 
7,000,000  fr.  additional  payments  of  4  per  cent  on  the  eighth,  s  per 
cent  on  the  ninth,  and  6  per  cent  on  the  tenth  and  succeeding  mil- 
lions. The  state  will  become  the  owner  of  the  tracks  and  appurte- 
nances at  the  expiration  of  the  concession,  and  has  the  right  to  pur- 
chase at  any  time  upon  the  payment  to  the  company  of  an  annuity 
to  equal  the  average  net  receipts  for  the  five  best  of  the  seven  next 
preceding  years. 

«  ■  » 

Trolley  day  was  set  apart  in  Vincennes,  Ind.,  for  the  collection  of 
a  sum  of  money  for  charity.  Free  use  of  the  Vincennes  Citizens 
Street  Ry.  was  tendered  by  the  company  and  ladies  served  as  con- 
ductors and  collected  the  fares.  There  was  $566.91  collected.  Prizes 
were  given  to  the  amateur  conductors  who  collected  the  largest 
amount  in  fares. 
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A  NEW  TYPE  OK 


8-POLE  GENERATOR  AND 
MOTOR. 


'I'lic  ;iccoiiii);iiiyinK  ilUislralion  shows  a  new  type  of  S-poIe  ma- 
cliiiio,  wliicli  I'as  1)ccn  brouulU  out  l)y  tin-  U.  F.  Stiirtcvant  Co.,  of 
Boston,  Mass.,  and,  as  indicated  by  the  couplinK,  is  primarily  de- 
signed fur  direct  connection  to  a  sliaft,  usually  the  shaft  of  a  tan. 

The  field  riuK,  which  constitutes  the  frame  of  this  machine,  is 
made  of  wrouKht  iron,  cast  steel  or  cast  iron,  acconlinR  to  the  size, 
the  sizes  ranging  from  3  to  138  h.  p.  in  motors,  Oi  from  a  3  to  a 
1 10  Uw.  in  generators. 

Wrought  ircn  held  cores  are  used,  and  a  special  type  of  cast 
iron  pole  shoe,  which  by  its  peculiar  shape  and  size,  is  one  of  the 
principal  elements  in  rendering  this   machine  capable  of  extreme 


STURTEVANT  S-PciLK  Mi'TciK  AND  GENERATOR. 

variation  of  load  without  sparking  of  the  brushes,  or  any  shifting 
or  adjustnien;  whatever. 

The  field  coils  are  machine  wound,  and  have  large  radiating  sur- 
faces and  good  ventilation.  The  armature  cores  are  built  up  of  lam- 
inated, slotted  discs,  mounted  upon  a  cast  iron  spider,  having  a 
hub  projection  for  the  reception  of  the  commutator.  These  arma- 
tures are  of  the  coil  wound  drum  type,  and  usually  have  the  two 
circuit  winding,  although  in  some  cases  a  multiple  winding  is  used. 
The  special  feature  of  this  type  of  winding  lies  in  the  fact  that  as 
few  as  two  sets  of  brushes  can  be  used.  The  commutator  is  of  large 
diameter,  with  pure  rolled  or  drop  forged  copper  segments,  sup- 
ported in  a  cast  iron  shell  of  spider  construction,  thoroughly  insulat- 
ed with  mica  and  niicanite.  Reaction  brushes  of  carbon  are  generally 
used.  Tripod  bearing  yokes  support  the  shaft,  and  the  bearings 
are  provided  with  sleeves  which  in  the  larger  sizes  are  self-align- 
mg:  ring  oilers  are  used. 


A  GAS  AUTOMOBILE  FIRE  ENGINE. 


As  a  fire  engine  operates  in  cities  and  always  upon  solid  ground 
in  the  streets  over  which  it  passes,  it  suggests  to  the  automobile 
enthusiast  the  use  of  an  automobile  for  this  purpose,  and  it  is 
astonishing  that  the  problem  has  not  sooner  received  practical  at- 
tention. An  automobile  of  this  description  known  as  the  Porteu- 
Cambier  engine  is  described  by  G.  Espitallier,  in  La  Nature,  which 
it  is  stated  has  proved  very  satisfactory  in  practical  use.  The  mo- 
tive power  is  supplied  by  an  oil  engine  which  is  placed  at  the  rear 
end  of  the  carriage  symmetrically  with  respect  to  the  longitudinal 
axis  of  the  vehicle.  It  is  of  from  20  to  22  h.  p.  in  capacity;  the  igni- 
tion is  electrical,  and  the  carburretters  are  of  the  Longuemare  type. 
The  crank  shafts  are  assembled  in  two  couples  which  act  upon  two 
cranks  180°  ?part.  driving  a  shaft  which  corresponds  to  the  centra! 
axis  of  the  vehicle.  This  shaft  drives  by  bevel  gears  an  interme- 
diate shaft  carrying  a  set  of  pulleys.     This  intermediate  shaft  is 


provided  with  two  sets  of  connections,  one  of  which  drives  tlie 
Ijumps  by  means  of  a  train  of  gear  wheels,  and  the  other  drives  the 
wheels  of  the  vehicle  by  means  of  a  belled  connection  to  a  counter- 
shaft, the  latter  being  connected  by  sprocket  chains  to  the  rear 
axle.  The  belted  connection  between  the  two  transverse  shafts  is 
supplied  with  two  sets  of  fixed  and  loose  pulleys  which  correspond 
respectively  to  two  speeds  of  15  and  8  km.  per  hour  o(  the  vehicle. 
Crossed  bells  arc  used  on  these  pulleys  which  are  shifted  from  the 
fixed  to  the  loose  sets  by  levers,  and  an  extra  set  of  pulleys  with  a 
straight  belt  arc  also  used  upon  the  intermediate  axles  which  permit 
the  vehicle  to  be  run  backwards.  All  the  belts  are  enclosed  in  a 
sheet  iron  casing  to  protect  them  from  the  water  of  the  pumps. 
The  disengagement  of  the  running  gear  and  the  connection  of 
the  pump  gear  at  the  intermediate  shaft  is  made  instantaneously  and 
automatically,  so  that  the  action  of  the  pump  commences  at  the  mo- 
ment the  vehicle  stojjs  at  the  scene  of  the  fire. 

The  suggestion  has  often  been  made,  and  it  a|ipears  to  be  en- 
tirely feasible,  to  equip  fire  engines  with  electrically  driven  pumps, 
for  use  in  cities  where  overhead  trolley  lines  or  power  supply  cir- 
cuits are  pretty  generally  distributed.  Connections  could  easily  be 
made  between  the  trolley  line  and  track  of  a  railway  without  dis- 
turbing the  street  car  service.  Such  an  arrangement  would  furnish 
a  sulTicient  and  unfailing  source  of  power  where  the  necessary 
agreement  could  be  made  between  the  fire  department  and  the  elec- 
trical supply  company  or  railway. 

In  the  early  days  of  electric  railways  an  enterprising  agent  of  a 
prominent  electrical  company  had  nearly  succeeded  in  selling  a 
railway  plant  in  a  small  town  when  unexpected  opposition  to  the 
use  of  the  overhead  trolley  wires  was  suddenly  urged  by  the  newly 
organized  fire  department  of  the  town  which  nearly  caused  the 
electric  railway  scheme  to  fall  through.  Seeing  that  his  only 
chance  to  sell  the  road  lay  in  conciliating  the  fire  department,  the 
agent,  who  was  of  an  inventive  turn  of  mind,  wrote  an  article  on 
the  advantages  of  electrically  operated  fire  engines  connected  to 
overhead  railway  systems  which  appeared  in  the  daily  papers  and 
which  appealed  so  strongly  to  the  fire  department  as  to  enlist  its 
sympathy  with  the  trolley  scheme.  The  franchise  was  granted  and 
the  road  built,  but  up  to  the  present  time  the  electric  fire  engine 
has  not  been  put  in  service. 


STEAM  AND  TROLLEY  TO  UNITE. 


The  combination  of  electric  railwajj  interests  in  the  state  of 
Connecticut  which  has  recently  attracted  considerable  attention  now 
appears  to  be  much  more  important  than  was  at  first  supposed, 
and  evidence  lends  to  the  conviction  that  the  combination  wiJl  in- 
clude the  steam  as  well  as  the  electric  railway  interests  of  the  state. 

The  combine  will  do  business  under  the  name  of  the  Connecticut 
Light  &  Power  Co.,  and  within  a  tew  weeks  it  has  purchased  the 
Waterbury  Traction  Co.  Other  railroad  and  lighting  companies 
arc  to  be  absorbed  as  soon  as  the  necessary  arrangements  can  be 
made.  From  the  fact  that  the  struggle  between  the  steam  and 
electric  railways,  which  has  been  a  prominent  feature  in  the  state 
legislature  for  several  years,  was  strikingly  absent  during  the  last 
session  it  is  to  be  inferred  that  an  understanding  has  been  reached 
between  these  interests,  and  this  belief  is  further  strengthened  by  the 
fact  that  the  new  Colonial  Trust  Co..  of  Waterbury,  which  it  is 
expected  will  finance  the  trolley  combine  contains  in  its  directorate 
the  names  of  a  number  of  well-known  men  who  are  closely  identi- 
fied with  the  steam  and  trolley  railway  interests  of  the  state. 


TRANSFER  TICKET  FRAUDS. 


The  Waterloo  &  Cedar  Falls  (.la.)  Rapid  Transit  Co.  caused  the 
dismissal  or  arrest  of  all  but  two  or  three  of  its  conductors  last 
month.  Three  of  the  men  arrested  are  charged  with  conspiracy  and 
defrauding  the  company  out  of  a  large  sum  of  money.  The  plan 
of  operations,  it  is  alleged,  was  to  issue  bunches  of  properly 
punched  transfer  checks  to  each  other  and  to  turn  them  in  with 
their  daily  reports,  pocketing  the  cash  represented  by  the  slips. 
More  than  two  months  ago  the  leakage  in  receipts  was  suspected 
by  the  railway  people  and  detectives  were  employed  to  ferret  the 
matter  out.  Various  charges,  but  none  of  a  criminal  nature,  are 
made  against  the  other  men  discharged  by  the  company. 
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THE    ELECTRIC    RAILWAY    &    TRAMWAY 
CARRIAGE  WORKS,   PRESTON,  ENG. 


The  Electric  Railway  &  Tramway  Carriage  Works,  Ltd.,  situated 
at  Preston,  England,  is  the  newest  and  by  far  the  largest  street  car 
building  concern  in  Great  Britain,  and  has  already  demonstrated 
that  its  promoters,  Messrs.  Dick,  Kerr  &  Co.,  correctly  understood 
the  electric  railway  (or,  as  our  English  brethren  would  say,  tram- 
way) situation.     As  we  have  heretofore  pointed  out  llic  short-time 


PLAN   OF  WORKS. 

purchase  clause  in  the  Tramways  Act  of  1870  acted  to  smother  en- 
terprise in  street  locomotion,  and  this  in  turn  caused  stagnation  in 
the  manufacture  of  tramway  supplies.  The  Light  Railways  Act 
gave  more  encouragement  to  investors  in  tramway  properties  and 
ip  the  last  few  years  there  has  been  a  growth  in  this  field  that  is 
quite  remarkable.  The  tramway  companies  found  that  it  was  next 
to  impossible  to  secure  early  delivery  of  cars  ordered  from  home 
shops  because  all  the  builders  catered  principally  to  the  steam  rail- 
ways, and  tramcar  orders  were  of  secondary  consideration. 

The  new  works  at  Preston  owe  their  being  to  men  who  were  not 
only  interested  in  electric  traction,  but  could  see  farther  in  advance 
than  others,  hence  this  car  building  company  is  first  in  the  field, 
and  with  the  brightest  of  prospects. 

The  works  are  close  to  the  ."Mbert  Edward  Docks,  and  the  River 
Ribble,  and  have  sidings  into  them  from  the  London  &  North 
Western  and  the  Lancashire  &  Yorkshire  Railways.  There  is  every 
facility  for  the  receiving  and  dispatching  of  materials  and  goods, 
whether  by  sea  or  land.  The  old  buildings  on  the  site  have  been 
entirely  re-arranged  and  put  into  good  condition.  The  buildings, 
new  and  old  together,  are  so  extensive  that  of  the  thirteen  acres 


to  which  the  property  extends,  from  four  to  five  acres  are  under 
cover.  System  and  orderly  sequence,  resulting  in  efficiency  and 
economy,  form  the  key-notes  of  the  whole  plant. 

The  ground  plan  gives  a  good  idea  of  the  extent  and  arrangement 
of  the  works.  To  the  right  of  the  entrance  are  general  stores;  to 
the  left,  the  otiices  of  the  company;  at  the  south  end  of  the  ground, 
a  building  for  cutting  and  storing  timber  and  lumber;  at  the  north 
end  of  the  ground,  boiler  and  engine  rooms,  bogie  fitting,  machine, 
and  smiths'  shops,  carpentry  and  erecting  shops,  paint  shop,  and 
pit  shop  where  the  numerous  pits  between  the  tracks  admit  of  the 
motors  being  fitted  to  the  electric  cars.  The  experimental  track 
in  the  grounds  is  also  a  prominent  feature. 

It  will  be  convenient  first  to  refer  to  the  power  appliances,  and 
then  to  deal  with  the  various  departments  in  the  order  obtained 
by  tracing  the  progress  of  materials  from  the  time  they  enter  the 
works  till  they  emerge  as  finished  cars  ready  for  immediate  ser- 
vice. 

The  power  plant  comprises  two  Galloway  boilers  28  ft.  by  7  ft.  6 
in.,  furnishing  steam  at  120  lb.  to  a  14  and  25  by  24-in.  horizontal 
engine  direct  connected  to  a  Mather  &  Piatt  multipolar  dynamo 
of  about  250  kw.  capacity.  This  plant  is  now  being  duplicated. 
The  machinery  in  the  shops  is  driven  by  electric  motors  and  a  stor- 
age battery  of  140  chloride  cells,  440  ampere-hours,  is  used  as  a 
regulator  and  for  furnishing  light  and  power  when  it  is  desired  to 
run  a  portion  of  the  shops  at  night.  The  larger  tools  have  indi- 
vidual motors  and  the  smaller  ones  one  motor  to  several  machines. 
In  the  works  there  are  25  motors;  they  are  all  of  10,  25  or  40  h.  p. 
capacity. 

In  connection  with  the  power  plant,  a  Green's  economizer  and  a 
Klein's  cooling  tower  have  been  provided.  The  coal  store  is  in 
front  of  the  boiler  house,  and  the  coal  is  unloaded  direct  from  the 
railway  wagons — which  are  brought  into  the  works  on  the  railway 
tracks — into  the  store.  Thence  it  passes  through  bunker  holes  di- 
rect to  the  firing  floor.  Close  beside  the  latter,  and  adjoining  the 
coal  store,  is  a  storage  reservoir  for  rain  water;  connections  have 
also  been  made  with  the  city  water  mains,  so  that  the  public  sup- 
ply can  be  utilized. 

When  timber  is  brought  into  the  works  on  the  railway  wagons  it 
is  conveyed  by  the  tracks  to  the  building  on  the  right  of  the  plan, 
which  is  a  plain  brick  structure  225  ft.  long  by  50  ft.  wide,  and  one 
story  high,  the  railway  track  running  right  through  the  building. 
At  the  east  end  is  a  log  band  saw  mill  which  can  deal  with  logs  up 
tc  48  in.  in  diameter,  and  from  30  ft.  to  40  ft.  long.  Storage  space 
for  an  ample  stock  of  timber  is  provided,  and  a  large  portion 
of  it  is  occupied  with  selected  and  seasoned  timber  of  the  highest 
grade. 

The  sawn  timber  is  conveyed  from  the  storage  shed  on  the  rail- 
way track  direct  into  the  wood-working  machinery  and  erecting 
shops,  which  occupy  the  two  central  bays  of  the  main  building. 
All  the  bays  are  very  long  and  spacious,  the  dimensions  being 
shown  on  the  plan.  The  shops  now  referred  to  have  light  iron  truss 
roofs,  are  well  lighted,  and  have  a  concrete  floor  between  each  rail- 
way track.  They  are  equipped  with  machines  of  the  latest  and  best 
type,  which  have  been  obtained  from  America. 
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Iron  and  steel  materials  which  have  to  be  forKiil  ro  around,  on 
coming  into  the  worl<3,  to  tlie  cast  side  of  the  IniildinKS  and  arc 
passed  on  tlie  railway  wagons  into  the  smithy.  In  the  smiths'  and 
bogie  shops  the  conslniclion  of  the  trncks — a  most  ijnporlant  part 
of  an  electric  car — is  carried  rm.  WliiU'  the  comi)any  makes  trucks 
for  electric  cars,  it  is  also  prepared  to  bii])ply  and  fit  to  the  car 
bodies  the  trucks  of  the  noted  American  makers.  When  the  trucks 
which  are  built  on  (he  premises  are  finished,  they  are  brought  out 


an  electric  tramway.  Curves  of  various  degrees  of  sharpness  have 
been  provider]  on  the  (rack,  so  that  the  trucks  may  be  tested  un- 
der a  variety  of  conditions,  including  those  of  maximum  difTiculty. 
On  the  basis  of  the  ordinary  size  of  tramway  car  with  roof 
scats,  the  capacity  of  the  works  is  about  800  cars  per  annum. 
Larger  cars  of  the  eight-wheeled  type  fjolh  for  electric  railways 
and  tramways  will  be  turned  out  when  required,  and  the  company 
will   be  able,   if  necessity  arises,  to  build  railway  carriages.     The 


SCENES  IX  THE  SHOPS. 


ir  front  of  the  bogie  shop  and  taken  along  by  a  transverser,  which 
runs  along  the  front  of  all  the  shops,  to  the  pits  at  the  end  of  the 
paint  shop  where  they  are  fitted  to  the  car  bodies.  The  other  iron- 
work of  the  cars  is  worked  northward  to  completion,  and  is  then 
passed  across  to  the  paint  shop  and  fitted  in  place.  In  the  iron- 
fitting  shop  two  large  galleries  run  the  entire  length  of  the  build- 
ing, where  the  lighter  machines  are  placed. 

The  paint  shop  requires  only  little  special  fitting,  but  heating  ar- 
rangements have  been  provided  to  keep  the  temperature  uniformly 
at  65°  F.  After  the  finishing  touches  are  put  on  the  car  bodies. 
they  are  moved  along  to  the  pits  where  the  trucks  and  wheels  are 
attached,  and,  in  the  case  of  electric  cars,  which  will  form  the  ma- 
jority of  the  output,  the  motors  are  fitted.  There  is  really  but  one 
large  pit  extending  the  full  length  of  the  shop,  but  between  the 
tracks  it  is  covered  over.  As  there  are  eight  tracks  in  this  shop, 
and  two  pit  openings  in  each  track,  the  effect  is  to  give  16  working 
pits.  The  depth  is  ample,  so  that  the  men  can  conveniently  work 
underneath  the   cars. 

When  the  cars  are  mounted,  and  the  electric  connections  and  fit- 
lings  have  been  adjusted,  they  are  ready  for  testing.  The  car  is 
brought  out  of  the  paint  shop  on  the  testing  line,  part  of  which  also 
serves,  as  already  described,  for  bringing  the  material  into  the 
works.  The  ground  is  fairly  level,  though  at  the  east  side,  where  it 
rises  a  little,  some  cutting  was  necessary.  The  track  is  carefully  laid 
with  56-Ib.  rails,  on  creosoted  sleepers,  and  fully  ballasted.  Its 
length  is  a  little  over  half  a  mile,  and  is  shown  on  the  plan.  In- 
cluding the  IS  sets  of  tracks  inside  the  buildings,  the  total  length 
of  the  works  is  about  two  miles.  The  testing  line  is  equipped 
with  overhead  trolley  wires  in  the  usual  fashion,  as  in  the  case  of 


number  of  men  employed  will  range  from  600  to  800.  The  man- 
ager of  the  works  is  Mr.  E.  A.  Stanley,  who  has  had  wide  expe- 
rience in  America  in  connection  with  similar  undertakings. 

The  company  now  has  nearly  500  cirs  under  contract;  they  are 
for  nearly  every  tramway  of  note  in  the  Unitea  Kingdom. 

The  accompanying  illustration  showing  views  of  the  works  are 
from  photographs  taken  by  a  "Review"  representative,  when  visit- 
ing the  plant  last  month.  One  of  the  cars  built  by  this  company 
for  the  Oldham,  Ashton  &  Hyde  road  is  shown  on  another  page. 


FIRE  AT  ST.   PAUL. 


On  July  17th  the  Ramsey  St.  station  and  car  house  of  the  Twin 
City  Rapid  Transit  Co.,  in  St.  Paul,  was  partially  burned.  The 
house  was  divided  by  a  fire  wall,  one  side  being  but  little  damaged, 
while  the  other  half  was  destroyed.  Forty-seven  cars  were  lost, 
of  which  44  were  motor  cars. 

This  was  the  company's  principal  station  in  St.  Paul  and  the 
base  of  supplies  for  the  St.  Paul  system.  A  large  amount  of  sup- 
plies for  winter  equipment,  such  as  stoves,  stove  boxes,  storm 
windows,  etc.,  were  stored  here  and  supplies  for  the  current 
month  had  been  delivered  only  a  few  days  before  the  fire. 

The  total  loss  is  estimated  at  nearly  $150,000. 


.\t  a  meeting  of  the  council  in  Milwaukee  last  month  a  resolution 
wa;  offered  for  the  appointment  o:  a  commitee  of  nine  members  to 
confer  with  the  ofiiccrs  of  the  Milwaukee  Electric  Railway  &  Light 
Co.  with  reference  to  the  granting  of  a  4-cent  fare. 
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AMERICAN  STANDARD  RAIL  JOINT. 


The  "American"  standard  rail  joints  which  are  now  made  by  the 
Chisholm  &  Moore  Manufacturing  Co.,  of  Cleveland,  O.,  suc- 
cessor to  the  American  Rail  Joint  &  Manufacturing  Co.,  shows 
many  improvements  over  those  of  last  season.  The  locking  device 
at  the  bottom  is  now  so  designed  as  to  be  doubled,  making  it  im- 
possible to  slip  or  loosen;  also,  making  a  perfectly  flat  surface  to 
rest  upon  the  ties  and  when  fully  driven  up  making  one  continuous 
plate  that  cannot  be  forced  down,  thus  tending  to  pull  them  out  at 
the  top  and  wearing  under  the  ball  of  the  rail.  .Another  very  great 
improvement  is  the  making  of  a  tight  driving  fit  the  full  width  and 
length  of  the  joint  under  the  bottom  of  the  rail,  thus  preventing 
any  settling  of  the  rail.  With  these  improvemcnls  it  is  now  be- 
lieved there  can  be  no  friction  which  would  cause  wear  at  any 
point  at  which  contact  to  the  rail  is  made. 

By  making  this  close  contact  at  the  bottom,  the  carrying  or 
wearing  surface  has  been  much  more  than  doubled,  and  is  now 
stated  to  be  greater  than  in  any  other  joint  or  angle-joint  in  use. 
To  emphasize  this  point,  sections  of  the  "American"  joints  are 
shown  in  juxtaposition  to  sections  of  angle-plate  joints  for  the 
same  shapes  of  T  and  girder  rails. 

In  the  case  where  angle-plates  are  used,  the  width  is  only  about 
4  in.,  whereas,  with  the  joint  it  is  lo  in.,  which  is  greater  than 
any  tie  plate. 

Another  point  on  which  strong  claims  are  made,  is  the  bracing  of 
the  rail  at  the  top;  it  is  claimed  that  with  the  use  of  one  of  these 
chairs,  or  intermediates  (which  are  the  same  as  the  joints,  ex- 
cepting in  length,  being  but  5  in.)  in  the  center  of  the  rail,  say, 
about  7  ft.  apart,  the  rail  would  be  held  so  firmly  that  there  would 
be  no  movement  of  it;  and,  by  keeping  the  centers  of  the  rail 
firm,  there  is  much  less  chance  for  wear  at  the  joint.  These  in- 
termediates have  the  advantage  over  rods,  as  they  never  wear 
loose  or  rust  off. 

After  an  experience  of  several  years,  the  manufacturer  has  de- 
cided that  it  is  impossible  to  make  a  perfectly  fitting  joint  without 
making  a  special  pattern  for  each  of  the  different  sections  of  rail, 


and  grinding  the  joint  at  certain  points,  so  as  to  make  a  perfect 
fit;  and  in  order  to  have  this  work  done  properly  the  company  de- 
termined to  build  a  malleable  iron  plant  of  its  own,  where  the 
work  could  be  done  under  its  own  supervision,  and  machinery 
could  be  adopted  to  do  it  perfectly. 

Our  illustration  shows  the  new  works  just  completed,  at  a  cost 
of  over  $250,000.  In  this  plant,  everything  being  new,  nothing  but 
the  latest  improved  machinery  is  used,  and  all  work  will  be  guar- 
anteed to  be  as  near  perfection  as  can  possibly  be  made. 

In  the  fitting  of  joints,  special  machines  that  will  automatically 
grind  every  joint  exactly  alike,   have  been   designed;   this  gives   a 


degree  of  uniformity  that  is  impossible  where  the  work  is  done  by 
hand.  All  pattern  work,  both  wood  and  metal,  is  done  by  the  most 
skilled  labor  that  can  be  obtained  in  that  line. 

Probably  one  of  the  most  important  advantages  obtained  by 
having  its  own  plant,  will  be  the  dispatch  with  which  the  company 
can  fill  orders;  instead  of  taking  from  two  to  four  months  to  fill 
an  order,  as  in  the  past,  it  can  now  fill  all  orders  in  from  30  to  60 
days. 

Col.  W.  E.  Ludlow,  who  has  been  the  general  manager  of  the 
.\merican  Rail  Joint  &  Manufacturing  Co.  since  the  reorganization 


WORKS  OF  THE  CHlSHiiLM  i:   MOORE  MFG.  CO. 

of  that  company,  will  continue  the  management  of  this  department 
in  the  new  company,  and  brings  to  his  work  that  long  experience 
and  careful  study  which  insures  success. 


MAIL  ON   CARS  IN  SPRINGFIELD,   MASS. 


An  attempt  is  being  made  by  Postmaster  Hyde,  of  Springfield, 
Mass.,  to  establish  a  street  car  mail  collection  system,  but  has  met 
with  opposition  on  the  part  of  the  street  railway,  which  company's 
franchise  stipulates  expressly  that  it  must  do  a  purely  passenger 
business.  The  question  arises  whether  mail  matter  would  be 
classed  as  freight,  which  the  road  is  not  allowed  to  haul.  The 
company  further  objects  to  stopping  its  cars  every  time  a  person 
wants  to  mail  a  letter,  and  also  at  the  post  office  to  have  the  mail 
boxes  emptied.  It  is  thought  possible  that  the  stopping  of  the 
cars  might  be  done  away  with  through  the  introduction  of  a  device 
in  use  in  some  of  the  western  cities.  By  means  of  this  arrangement 
mail  can  be  dropped  by  a  person  beside  the  tracks  while  the  car 
is  in  motion.  An  extra  "lip"  is  built  upon  the  "hip"  over  the 
lunning  gear  at  the  sides  of  the  car.  From  this  a  slide  or  chute 
eads  down  to  a  box.  and  letters  dropped  in  the  receiver  at  the  side 
of  the  car  easily  fall  down  into  the  box. 


AN   AMERICAN   PLANT  IN   LONDON. 


The  generating  plant  of  the  Central  London  Railway,  with  the 
exception  of  the  boilers  and  economizers,  is  entirely  equipped  with 
American  machinery  and  apparatus,  even  down  to  the  steam  and 
exhaust  piping.  In  a  short  article  communicated  to  the  Electrical 
Review,  of  London,  the  writer  comments  on  some  of  the  details  of 
the  machines  in  a  way  that  should  be  extremely  flattering  to  the 
American  manufacturers.  The  AUis-Corliss  engines  are  recom- 
mended for  their  compactness  and  the  provisions  which  are  made 
for  renewing  the  hard  steel  surfaces,  and  the  alternators  are  de- 
scribed as  "fine  examples  of  electrical  engineering  work."  After  re- 
viewing a  number  of  salient  features  of  the  machinery,  the  writer 
concludes  with  a  word  of  praise  for  the  excellent  way  in  which  the 
parts  had  been  packed  for  shipment. 


The  Benton  &  Fairfield  Electric  Ry.,  of  Fairfield,  Me.,  was 
formally  opened  to  travel  July  22d.  Through  the  courtesy  of 
Superintendent  Mansfield,  two  special  cars  bearing  the  officials  of 
the  two  roads,  prominent  business  men  of  Fairfield  and  Waterville, 
and  others,  made  a  trial  trip  over  the  road. 
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GOLD  STREET  CAR   HEATERS. 

One  of  11k'  cliii'f  requisites  of  an  electric  healer  is  to  be  so  con- 
slntcted  tliat  llie  siirroiinding  air  has  free  access  to  the  healed  wires, 
and  upon  this  priDi  IpK-  of  free  circulation  of  air  through  the  healer 
llie  criiciciicy  of  I  lie  latter  largely  depends.  Jn  the  Gold  heaters 
the  construction  of  the  resistance  coils  is  according  to  the  nietho<l 
shown  in  Fig.  i.  This  consists  of  an  open  ct)il  of  wire  having  a 
high  specific  resistance  and  which  is  entirely  non-corrosive.  The 
support  of  the  resistance  wire  consists  of  a  j4-in.  sled  rod  which  is 


•/fpv' 
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thoroughly  covered  with  an  insulating  enamel  burned  on  the  rod 
at  a  temperature  of  over  2,000"  and  which,  therefore,  is  not  aflfected 
by  any  heat  to  which  it  will  ever  be  subjected.  The  rod  is  bent 
into  a  zig-zag  form  and  the  resistance  coil  when  slipped  upon  it  is 
field  firmly  in  place,  not  permitting  vibration,  and  ofTers  the  small- 
est possible  amount  of  friction  to  the  flow  of  air  through  the 
heater. 

Fig.  2  shows  the  interior  of  the  electric  car  heater  in  section, 
which  is  made  to  set  into  the  panel  under  the  seat  of  a  car,  the 
front  of  the  heater  being  flush  with  the  panel.  It  is  lined  with  as- 
bestos and  has  an  air  space  provided  at  the  top  which  prevents 
the  back  of  the  heater  from  becoming  unduly  heated. 

A  car  seat  under  which  a  Gold  standard  electric  heater  is  sus- 
pended is  shown  in  Fig.  3.  As  many  be  seen,  the  heater  is  firmly 
supported  by  iron  brackets  in  such  a   position  as   not   to  come  in 


sion  of  the  healed  water.  The  outflow  from  the  scaled  jet  takes  its 
course  through  the  radiator  pipes  of  the  car  and  returns  to  the  bot- 
tom of  the  coil  in  the  slovc.  The  (ire  in  the  stoves  only  needs  at- 
lonlion  twice  a  day,  and  the  pipi",  an-  fdhd  wiili  a  non-freezing 
li(|iiid  which  will  not  rust  thm. 


LIGHT  OPEN  CAR. 


The  Quincy  ilorse  Railway  &  Carrying  Co.,  of  Quincy,  III.,  has 
just  received  a  large  number  of  open  cars  from  the  J,  G.  Brill  Co. 
'I"lie  general  type  is  shown  in  Ihe  accompanying  illustration;  the 
cars  are  28  ft.  8  in.  over  the  dashers  and  have  4-ft.  platforms  and 
stand  25  in.  from  the  head  of  Ihe  rail  lo  the  underside  of  the  sill. 
They  are  mounted  on  No.  21 -K.  trucks,  having  a  7-ft.  wheel  base; 
the  gage  is  S  ft.  There  are  two  No.  49  Wcstinghouse  motors  on 
each  car;   the   weight   without  the   motors   11,850  lb.     The   inside 


BRILL  CAR    FOR  OUINCY.  ILL. 


contact  with  the  feet  or  clothing  of  the  passengers.  The  method 
of  connecting  the  heater  is  simple,  and  means  are  provided  which 
permit  it  to  be  attached  or  released  very  quickly. 

The  resistance  coils  of  these  heaters  are  divided  into  three  cir- 
cuits, which  are  controlled  from  a  three-point  switch.  The  connec- 
tion is  made  from  the  trolley  into  a  cutout,  then  into  the  switch, 
from  which  the  heaters  on  a  car  are  all  connected  in  series.  When 
the  current  passes  through  point  i  of  the  switch  the  current  passes 

through  one-third  of 

i        J  ,  / -^_____^  the     coils     of     every 

I    '     I  y  wB         heater     in     the     car. 

^""^^^'23/  /         Point    2    allows    the 

current  to  pass 
through  two-thirds 
of  every  heater,  and 
point  3  passes  the 
current  through  all 
the  resistance  of  all 
the  heaters.  B  y 
means  of  these 
changes  the  temper- 
ature in  the  car  may 
be  varied  as  desired. 
Another  system  of  efficient  car  heating  apparatus  manufactured 
by  the  Gold  company  is  one  of  hot  water  circulation,  which  is  in 
use  on  a  large  number  of  street  cars.  The  generator  or  stove  is 
suspended  below  the  floor,  generally  at  one  corner  of  Ihe  car.  It 
is  fed  from  the  top  and  ashes  are  removed  from  the  bottom.  It 
is  hung  on  iron  brackets  which  hold  it  away  from  the  woodwork. 

The  water  coil  is  inside  the  stove  and  the  outlet  of  the  coil  is  con- 
nected to  a  riser  pipe  which  runs  up  to  a  sealed  jet.  The  latter  is 
attached  to  a  drum  from  its  back  outlet  lo  take  care  of  the  expan- 


FIG.  3. 


finish  is  ash  and  cherry  with  decorated  three-ply  veneer  head- 
lining; outside  they  are  painted  various  colors  to  suit  the  different 
routes  upon  which  they  operate. 

The  use  of  a  fancy  skirling  board  below  Ihe  letter  panel  is  an 
unusual  feature  which  is  a  pleasant  departure  from  the  severity  of 
the  ordinary  finish.  Round  corner  seat  end  panels  are  used  and 
Ihe  trim  is  of  solid  bronze  throughout.  There  are  electric  head- 
lights on  all  the  cars.  Taken  as  a  whole  these  cars  show  a  great 
taste  and  neatness. 

The  Quincy  company  has  departed  from  the  more  usual,  and  we 
believe  the  better,  plan  of  providing  entrance  guards.  One  of  the 
reasons  urged  in  favor  of  permitting  a  passenger  to  alight  on  the 
left  side  is  that  he  can  see  danger  ahead  better  than  if  he  gets  off 
on  the  right  hand  side  and  then  crosses  behind  the  car. 


PARK  AT  ANDERSON. 


With  the  extension  of  the  Union  Traction  Co."s  lines  in  Ihe 
suburbs  of  Anderson,  Ind.,  has  come  a  demand  for  suburban 
parks  and  picnic  places,  several  of  which  have  been  esublished. 
One  parly  has  secured  a  lease  lor  three  years  on  the  pretty  six- 
acre  grove  at  Dundee  on  the  line  between  Elwood  and  .-Mexandria. 
This  is  the  half-way  point  between  the  two  places.  .\  long  side 
track  has  been  put  in  and  all  cars  stop  here.  The  grove  is  ad- 
joining the  railway  platform.  It  is  the  intention  to  put  up  band 
stands,  pavilions,  summer  houses,  refreshment  stands,  swings  and 
other  buildings  necessarj-  to  such  grounds  and  to  lay  off  croquet 
grounds,  ball  park  and  make  the  place  attractive  for  all  kinds  of 
picnics.  No  intoxicating  drinks  will  be  allowed  on  the  grounds.  It 
is  to  be  conducted  as  a  first-class  pleasure  ground. 


STRIKE  AT  EAU  CLAIRE.   WIS. 


The  greater  portion  of  the  employes  of  the  Chippewa  Valley 
Electric  R.  R..  Eau  Claire,  Wis.,  are  on  a  strike,  and  for  several 
days  there  was  considerable  rioting,  which  was  more  violent  from 
the  fact  that  the  mayor  refused  to  extend  police  protection  to  the 
cars.  The  mayor  holds  that  to  permit  policemen  to  ride  on  the 
cars  would  violate  the  anti-pass  act  passed  at  the  last  session  of  the 
Legislature. 
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PERSONAL. 


MRS.  DR.  EMMA  L.  MERRITT  has  been  re-elected  president 
of  the  Sutro  R.  R.,  San  Francisco. 


MR.  C.  T.  YERKES  has  removed  his  private  office  from  444  N. 
Clark  St.  to  the  Royal  Insurance  Building,  Chicago. 


MR.  W.  H.  PARK  has  been  appointed  manager  of  the  park  at 
the  terminal  of  the  Youngstown  (O.)  Park  &  Falls  Street  Ry. 


MESSRS.  P.  S.  SALTOXSTALL  AXD  E.  P.  SHAW  have 
been  chosen  directors  of  the  Newport  &  Fall  River  (Mass.)  Street 
Railway  Co. 


REV.  C.  L.  SNOWDEN,  Fairfield,  Iowa,  formerly  assistant 
editor  of  the  "Review,"  is  spending  a  month  in  Chicago,  and  mak- 
ing his  headquarters  at  this  office. 


MR.  GEORGE  HOEGER  has  been  appointed  superintendent 
of  the  Roxborough,  Chestnut  Hill  &  Norristown  Railway  Co., 
Philadelphia,  succeeding  Mr.  J.  C.  Lugar. 


MR.  J.  C.  LUGAR,  lately  superintendent  of  the  Roxborough, 
Chestnut  Hill  &  Norristown  Railw.iy  Co..  Philadelphia,  assumed 
charge  of  the  Wilmington  Traction  Co.  on  August  ist. 


MR.  C.  F.  HOLMES,  general  manager  of  the  Metropolitan 
Street  Ry.,  of  Kansas  City,  is  now  in  London.  Mr.  Holmes' 
European  trip  has  improved  his  health,  though  the  gain  has  not 
been   rapid. 


MR.  CHARLES  N.  COBB,  treasurer  of  the  Rockland  (Mass.) 
&  .\bington  Street  Ry.,  since  its  organization,  has  turned  over 
his  books  to  his  successor,  who  is  treasurer  of  the  Boston  & 
South  Shore  Rv. 


MR.  C.  W.  FOOTE,  general  manager  of  the  Zanesville  (O.) 
Electric  Ry.,  has  tendered  his  resignation,  taking  effect  Septem- 
ber 1st,  when  he  will  become  manager  of  the  Cincinnati  &  Miama 
Valley  Traction  Co. 


MR.  GEORGE  H.  SCRANTON,  superintendent  of  transpor- 
tation of  the  Columbus  (O.)  Street  Railway  Co.,  has  resigned,  and 
on  September  20th  will  sail  for  Havana  to  direct  street  railway  con- 
struction work  in  that  city. 


MR.  C.  E.  NORM.^N,  engineer  of  maintenance  of  way,  of  the 
\'ictorian  state  railroads.  .Australia,  is  now  in  this  country  inspect- 
ing steam  and  electric  railroads;  he  will  visit  Great  Britain  and  the 
continent  of  Europe  before  returning  to  Australia. 


MR.  JOHN  P.  WILSON,  who  was  tendered  the  position  of  gen- 
eral counsel  for  the  Union  Traction  Co.,  of  Chicago,  has  decided 
not  to  accept  the  office,  as  his  present  engagements  are  such  as  to 
prevent  his  connection  with  that  company  at  present. 


MR.  HARRY  D.-\LTON  has  been  appointed  superintendent  of 
the  Northern  Ohio  Traction  Co.  (the  consolidation  of  the  A.  B. 
&  C.  and  the  .^kron  road),  succeeding  Mr.  C.  D.  Smith,  who  died 
from  injuries  received  in  the  recent  wreck  on  that  road. 


MR.  W.  H.  GLENN,  purchasing  agent  and  assistant  superin- 
tendent of  the  Atlanta  (Ga.)  Railway  &  Power  Co.,  has  been  ap- 
pointed superintendent  of  construction  to  succeed  Mr.  N.  W.  L. 
Brown,  who  recently  resigned,  and  will  fill  the  three  positions. 


MR.  E.  S.  DIM.MOCK  has  been  appointed  general  manager  of 
the  Bay  Cities  Consolidated  Railway  Co.,  taking  charge  August 
7th.  Mr.  Dimmock  has  had  an  extended  experience  in  electrical 
and  steam  railroad  work;  he  is  a  brother  of  W.  S.  Dimmock. 
general  superintendent  of  the  Omaha  &  Council  Bluffs  Railway 
&  Bridge  Co. 


MR.  JOHN  C.  HENRY,  of  Denver,  Col.,  the  well-known  in- 
ventor of  numerous  electrical  street  railway  appliances,  has  recently 


perfected  a  new  controller,  which  is  being  tested  on  one  of  the  car.'; 
of  the  Monongahela  Traction  Co.,  of  Pittsburg,  Pa.  Mr.  Henry  is 
at  present  in  New  York,  where  he  is  arranging  to  apply  his  new 
controller  on  an  exhibition  car  and  on  an  electric  automohile. 


ELECTIONS. 


THE  NORTH  .\XU  THE  WEST  CHICAGO  STREET 
R.\ILRO.'\D  COS.  have  chosen  officers  as  follows:  President, 
Daniel  W.  Hunt;  secretary,  F.  E.  Smith;  treasurer,  L.  E.  Owsley. 
The  elections  are  merely  to  keep  up  the  organization,  as  the  Chi- 
cago Union  Traction  Co.  operates  the  two  roads. 

THE  SPRINGFIELD  (O.)  RAILWAY  CO.  at  a  special  meet- 
ing of  the  directors  held  August  ist,  chcse  officers  to  succeed 
Wm.  B.  McKinley,  of  Chicago,  and  Geo.  F.  Duncan,  of  Port- 
land, Me.,  who  recently  resigned  as  president  and  vice-president. 
Oscar  F.  Martin,  of  Springfield,  O.,  was  elected  president,  and 
Henry  J.    Crowley,   of   Philadelphia,   vice-president. 


THE  WINCHl^STER  AVENUE  RAILROAD  CO.,  of  New 
Haven,  Conn.,  on  July  31st,  chose  officers  and  directors  as  fol- 
lows: President,  A.  B.  Turner,  Boston;  superintendent  and  treas- 
urer, A.  E.  Pond,  New  Haven;  directors,  A.  B.  Turner,  Boston; 
A.  E.  Pond,  New  Haven;  Sidney  Harwood,  Boston;  A.  R.  Mit- 
chell, Boston;  E.  E.  Floyd,  Boston;  S.  Harrison  Wagner,  Israel  A. 
Kelsey,  James  Graham  and  Henry  F.  Spencer  of  West  Haven. 


THE  UNION  TRACTION  CO.,  of  Anderson,  Ind.,  has  made 
a  number  of  promotions  among  its  employes  recently.  Mr.  B.  E. 
Parker,  who  has  been  trainmaster  at  Alexandria  ever  since  the  road 
started,  has  been  advanced  to  a  similar  position  at  Marion.  Mr. 
Harry  Fenton.  one  of  the  conductors  on  the  Elwood  line,  has  been 
given  the  place  of  trainmaster  at  .'\lexandria.  Mr.  Hadley  Clifford, 
who  was  a  conductor  on  the  South  Meridan  St.  line,  is  now  train- 
master at  -Anderson,  Ind. 


PRESIDENT  RIGG,  of  the  United  Power  &  Transportation 
Co.,  has  made  the  following  appointments  for  the  Wilkesbarre  & 
Wyoming  Traction  system:  General  superintendent,  Thomas  A. 
Wright;  superintendent  of  transportation,  John  Clifford;  assistant 
superintendent  of  transportation,  Edward  Irwin;  electrical  engineer 
and  superintendent  of  motive  power,  James  Fagin;  cashier.  Pierce 
Butler;  manager  claim  department,  R.  W.  Day;  chief  clerk  and  to 
be  apointed  treasurer  in  thirty  days,  Theodore  Barber. 


THE  CHICAGO  UNION  TRACTION  CO.  has  removed  the 
offices  of  the  West  Chicago  to  444  N.  Clark  St.  We  announced  last 
month  that  John  M.  Roach  had  been  appointed  general  manager; 
since  the  date  of  our  last  issue  George  A.  YuiUe,  until  lately  the 
second  vice-president  and  assistant  general  manager  of  the  West 
Chicago,  has  been  appointed  assistant  manager  of  the  Union  Trac- 
tion. F.  L.  Fuller,  superintendent  of  the  West  Chicago,  and  T.  A. 
Henderson,  superintendent  of  the  North  Chicago,  have  the  same 
positions  as  before  the  consolidation  with  the  titles  of  division 
superintendent. 


THE  GLOUCESTER  (MASS.)  STREET  RAILWAY  CO., 
the  Gloucester  &  Rockport  Street  Railway  Co.  and  the  Rockport 
Street  Railway  Co.,  control  of  which  was  recently  acquired  by  the 
Massachusetts  Electrical  Co.,  have  been  consolidated,  and  a  meet- 
ing has  been  held  for  the  election  of  officers  and  directors.  The 
directors,  as  elected  by  the  roads,  consist  of  the  old  members,  as 
follows:  P.  F.  Sullivan,  of  Lowell,  E.  C.  Foster,  of  Lynn,  Charles 
Williams,  of  Wakefield,  E.  L.  Stone,  of  Lynn,  and  G.  H.  Good- 
speed,  of  Boston.  The  boards  organized  by  the  choice  of  E.  C. 
Foster  as  president,  Charles  Williams,  treasurer,  and  E.  L.  Stone, 
clerk  in  each  case.  Wiliard  B.  Ferguson,  president,  and  David  S. 
Presson,  treasurer  and  clerk  of  the  company,  retired,  and  the  new 
management  will  immediately  take  charge  of  aiTairs. 


THE  TERRE  HAUTE  ELECTRIC  CO.  has  appointed  Mr. 
Clinton  P.  Kidder  general  manager  of  all  its  properties,  both  the 
street  railway  system  and  the  lighting  plant.  Mr.  Kidder  is  a  grad- 
uate of  the  Rose  Polytechnic  Institute  and  is  a  trained  electrician, 
besides  having  had  considerable  experience  in  the  management  of 
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street  railway  liiU's.  Wlirii  ihi-  1ih;i1  line  was  chan^jctl  from  liursc 
1(1  electric  power  Mr.  Kickler  siipcriiileiKled  tlie  conslriietiDii  of  the 
new  plant  and  was  the  company's  electrician  and  jjeneral  manager 
for  several  years.  Later  lie  was  connected  with  the  Cincinnati  In- 
cline Plane  Street  Railway  Co.,  and  his  last  eniplnynient  was  as 
superintendent  of  the  Overman  Wheel  Co.'s  factory  at  Chicopee 
Kails,  Mass.  Mr.  Guy  Tripp,  treasurer  of  the  Terre  Itautc  IClectric 
Co.,  who  has  also  been  performinK  the  duties  of  Reneral  manager, 
will  return  to  Boston.  Mr.  Tripp  continues  as  treasurer  with  P. 
)'.  Thomas  as  assistant,  but  will  have  his  headquarters  at  Boston, 
making  a  trip  to  Terre  Ilautc  every  six  months. 

»  »  » 

OBITUARY. 


MAJ,  ICUWAKI)  T.  ROWKLI,,  president  of  the  Andover  & 
J.owell  (Mass.)  Street  Railway  Co.,  died  suddenly  on  August  4lh 
while  going  from  Boston  to  Lynn  on  a  Boston  &  Maine  train. 
Major  Rowcll  was  born  in  Concord,  N.  H.,  Aug.  14,  1836;  he  grad- 
uated from  Dartmouth  College  in  1861,  and  enlisted  in  the  5th  New 
llampshires;  he  served  through  the  Rebellion,  being  wounded  at 
Gettysburg  and  at  Peterisburg,  and  was  mustered  out  of  the  ser- 
vice with  the  rank  of  major.  He  was  acti-e  in  politics  and  en- 
gaged in  various  business  enterprises,  being  manager  of  the  Cour- 
ier-Citizen-Journal Publishing  Co.,  of  Lowell;  he  served  three 
terms  as  postmaster  of  Lowell.  Mrs.  Rowell  and  one  daughter 
survive   him. 

NEW   PUBLICATIONS. 


TIIK  BOSTON  SOCIETY  OF  CIVIL  ENGINEERS  has  is- 
sued its  annual  pamphlet  for  June,  1899,  -containing  the  constitution 
and  by-laws  of  the  society,  with  the  list  of  membership. 


"THE  AUTOMOBILE,"  a  16-page  monthly  devoted  to  the 
now  rapidly  expanding  field  indicated  by  the  paper's  name,  made 
its  first  appearance  with  the  August  issue.  Our  new  contemporary 
is  published  by  the  E.  L.  Powers  Co.,  150  Nassau  St.,  New  York. 


"PRACTICAL  ELECTRICITY,"  is  the  title  of  a  small  volume 
published  by  the  Cleveland  Armature  Works,  which  is  addressed  to 
a  class  of  readers  having  some  practical  knowledge  of  electricity, 
such  as  mechanics  who  are  daily  operating  electrical  machinery 
without  knowing  much  about  its  general  construction.  The  subject 
matter  of  the  book  comprises  a  series  of  lectures  written  from  daily 
shop  practice  on  the  designing  of  generators,  motors,  etc.,  which 
have  since  been  thoroughly  revised  and  enlarged  by  Mr.  John  C. 
Lincoln.  The  work  treats  of  the  fundamental  principles  of  elec- 
tricity, and  the  explanations  and  deductions  of  formulae  are  very 
clear  and  simple.  A  prominent  feature  is  a  list  of  questions  cover- 
ing the  subjects  of  each  chapter  for  the  reader  to  work  out  for 
himself,  and  his  answers  may  be  verified  by  turning  to  the  back 
of  the  book  where  all  questions  are  answered. 


"LE  MOIS  SCIENTIFIQUE  ET  INDUSTRIEL."  a  new 
French  publication,  has  just  made  its  first  appearance  with  a  June 
issue.  The  object  of  this  journal,  as  its  sub-title  implies,  is  to  pre- 
sent an  international  review  of  scientific  information,  both  here 
and  abroad,  and  the  work  is  in  the  form  of  a  condensed  digest  of 
current  technical  literature.  The  editorial  stafT  contains  the  names 
of  a  number  of  well-known  scientific  writers,  and  the  subjects  which 
are  reviewed  in  the  first  number  include  measures,  machinery  and 
apparatus  lighting,  railroads,  tramways,  navigation,  building  con- 
struction, industrial  chemistry,  metallurgy,  and  other  sub-heads 
which  pretty  well  cover  the  field  of  scientific  publications.  The 
typographical  work  is  excellent  and  abstracts  are  comprehensive, 
although  often  rather  more  brief  than  the  subjects  deserve.  With 
the  addition  to  the  pages,  however,  which  the  publishers  promise, 
the  work  will  form  a  useful  index  and  resume  of  current  technical 
literature. 


GAS,  GASOLINE  AND  OIL  ENGINES,  by  Gardner  D.  His- 
cox,  M.  E.,  was  first  published  in  1897  in  order  to  place  before 
the  reader  in  convenient  shape  the  information  concerning  ex- 
plosive motors  made  in  the  United  States.  Prior  to  the  publica- 
tion of  this  work  there  was  an  entire  lack  of  literature  on  this  sub- 
ject save  such  articles  as  have  appeared  from  time  to  time  in  the 


technical  press,  European  works  on  gas  and  oil  engines,  scarcely 
even  alluding  to  American  engines  or  practice.  The  first  edition 
was  speedily  exhausted  and  the  author  prepared  a  second  edition, 
published  in  1H98,  to  which  much  new  matter  was  added,  including 
some  very  interesting  chapters  on  the  application  of  this  class  of 
motors  tr)  road  vehicles  and  launches,  a  subject  of  growing  interest. 

The  work  contains  over  .?f>o  pages,  standard  6  x  9  size,  and  is  well 
illustrated.  There  are  19  chapters  which  may  be  grouped  under 
these  more  general  heads:  History;  theory  of  gas  and  gasoline 
engines;  efficiencies;  cause  of  loss  in  explosive  motors;  gas  engines 
for  electric  lighting;  the  material  of  power;  carburetters  and  vapor 
gas;  details  of  constituent  parts;  lubrication;  testing;  various  types 
of  engines,  and  motors  for  different  purposes.  In  conclusion  are 
given  a  list  of  the  important  gas,  gasoline  and  oil  engine  patents, 
and  a  list  of  the  makers  of  these  engines  in  the  United  States. 

We  heartily  commend  Mr.  Hiscox's  work  to  those  seeking  in- 
formation on  the  subject  with  which  it  deals;  the  manner  of  treat- 
ment is  excellent,  the  style  good,  and  the  typographical  appearance 
above  reproach. 

Published  by  Norman  W.   Henley  &  Co.,   132  Nassau  St.,  New 

York.     Price,  $2.50. 

#  I  » 

JACKS  FOR  BARN  USE. 


The  Joyce-Cridland  Co.,  of  Dayton,  C,  has  designed  the  jack, 
known  as  No.  220,  and  which  is  shown  in  the  accompanying  illus- 
tration, especially  for  raising  street  car 
bo  lies  in  order  to  change  the  trucks  from 
summer  to  winter  cars  and  vice  versa,  or 
for  removing  the  trucks  for  repairs.  This 
work  is  very  tedious  and  expensive  when 
attempted  without  an  equipment  of  suitable 
appliances,  and  a  device  such  as  that  shown 
here  is  a  great  convenience;  with  a  pair  of 
these  jacks  a  car  can  be  raised  clear  of  the 
trucks  in  less  than  10  minutes  without  the 
use  of  any  blocking. 

The  method  of  operation  is  to  place  a 
beam  under  the  drawbar  of  the  car  with  a 
jack  at  each  end  of  it,  the  beam  resting 
on  the  feet  of  jacks.  When  the  car  is 
raised  to  a  sufficient  height  trestles  are 
placed  at  each  side  to  support  it  and  the 
jacks  removed  to  the  other  end  of  the  car 
which  is  raised  in  the  same  manner,  it 
being  left  supported  on  the  jacks  until 
ready  to  be  lowered,  when  the  operation 
is  reversed.  The  work  can  be  done  in 
one-third  of  the  time  if  four  jacks  are 
used  instead  of  only  two. 

The  Joyce-Cridland  Co.  is  the  maker  of 
all  types  of  lever,  compound  lever,  screw 
and  hydraulic  jacks,  and  among  the  dif- 
ferent varieties  are  special  designs  for  almost  any  class  of  railroad 
work. 


CARRIER  FOR  HAULING  WIRES  THROUGH 
CONDUITS. 


Mr.  W.  L.  Mulligan,  chief  electrician  of  the  United  States  Elec- 
tric Co..  Springfield,  Mass..  has  invented  an  ingenious  carrier  for 
use  in  placing  wires  in  small  conduits,  which  will  interest  elec- 
tricians who  have  any  conduits  under  their  care.  The  device  com- 
prises a  large  spiral  spring  held  between  side  frames  and  geared  to 
two  rubber  tired  driving  wheels,  so  that  as  the  spring  uncoils  the 
carrier  is  driven  forward.  At  the  front  end  is  a  third  wheel,  which 
is  large  enough  to  run  over  any  poor  joints  that  may  be  in  the  con- 
duit. The  spring  is  powerful  enough  to  drive  the  carrier  from  one 
manhole  to  another. 

The  carrier  is  used  to  draw  a  light  string  from  manhole  to  man- 
hole; a  wire  is  attached  to  the  string  and  the  cable  to  the  wire. 


The  first  two  weeks  o!  July  showed  a  gain  of  26  per  cent  in  the 
traffic  of  the  Metropolitan  Elevated.  Chicago,  over  the  correspond- 
ing period  m  189S.  Only  three  ball  games  were  played  in  this 
period,  so  that  this  traffic  increase  is  not  abnormal. 
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FOREIGN  FACTS. 


An   electric   railway   is   to   be  constructed   between   the   railroad 
station  and  the  town  of  Chiete,  Italy. 


.Application  has  been  made  for  a  franchise  to  construct  an  elec- 
tric railway  between  Sarria  and  the  Montana  de  Vallvidrera,  Spain. 


The  electric  railways  of  Hull,  Eng.,  were  opened  for  traffic  last 
month.  The  present  rolling  stock  consists  of  30  motor  cars  and 
about  30  trailers. 


Magdelburg's  first  electric  railway  is  now  under  construction. 
The  work  is  to  be  carried  out  on  an  ample  scale  and  will  cost  in 
the  neighborhood  of  $5,000,000. 


The  new  electric  tramways  of  St.  Helens  have  been  officially  in- 
spected by  the  Board  of  Trade,  and  a  provisional  permit  to  run 
the  cars  for  public  traffic  has  been  given. 


The  Irish  Privy  Council  have  granted  an  order  to  the  Drake  & 
Gorham  Electric  Power  &  Traction  Co.,  authorizing  the  construc- 
tion of  an  electric  tramway  from  Bangor  to  Donahadee. 


The  borough  engineer  of  Newport,  Eng.,  has  issued  an  ex- 
haustive report  on  the  proposed  adoption  of  electric  railways  for 
that  city.  The  cost  of  the  proposed  alteration  to  electricity  would 
be  about  £20,811. 


City  of  Carlisle  Electric  Tramways  Co.,  Ltd.,  is  the  name  of  an 
English  corporation  which  has  been  registered  to  acquire  the  pow- 
ers and  rights  conferred  by  the  Carlisle  Tramways  Order  of  1898. 
The  company  will  build  and  operate  a  railway  under  the  franchise. 


Tile  movement  to  extend  the  Leeds,  Eng..  tramways  to  the  city 
boundary  of  Rodley  is  being  vigorously  pushed,  and  a  petition  to 
this  effect  to  be  presented  to  the  Tramway's  committee  of  the  city 
of  Leeds  is  being  numerously  signed  by  the  taxpayers  and  resi- 
dents of  Rodley. 


The  city  of  Manchester,  Eng.,  is  to  build  a  system  of  electric 
railways  to  be  operated  on  the  overhead  trolley  system.  At  first  it 
was  intended  "to  send  a  committee  to  New  York  and  Washington  to 
inspect  the  conduit  system  here,  but  after  a  lengthy  discussion  the 
overhead  system  was  adopted. 


At  a  meeting  of  the  stockli'olders  of  the  British  Electric  Railway 
Co.  it  was  stated  by  the  chairman  that  the  installation  of  the  plant 
for  utilizing  the  water  power  from  the  falls  of  the  Gold  Stream  at 
Victoria,  B.  C,  had  been  completed,  and  the  plant  had  been  run- 
ning satisfactorily  since  April. 


Prof.  Kennedy  has  made  his  report  to  the  Tramway's  committee 
of  Newcastle-on-Tyne,  England,  to  the  eflfect  that  there  is  no  dif- 
ficulty whatever  in  working  the  overhead  trolley  and  the  conduit 
systems  in  conjunction  with  each  other.  This  fact  has  been  demon- 
strated on  several  railways  in  this  country. 


Among  the  new  electrical  enterprises  in  Brazil  is  the  establish- 
ment of  an  excellent  electric  railway  at  Manaos.  Mr.  Charles  R. 
Flint  is  the  principal  owner  of  this  road,  which  is  under  the  man- 
agement of  Dr.  Hebblethwaite.  It  is  15  miles  in  length,  thor- 
oughly e'luipped  with  modern  machinery,  and  has  just  been  put  into 
operation. 


The  Tramway's  committee  of  Halifax,  Eng.,  has  recommended 
the  construction  of  several  new  electric  railway  lines,  and  the  elec- 
trical engineer  to  the  corporation  points  out  that  with  the  extended 
tramway  system  sub-stations  several  miles  out  of  Halifax  will  be 
re(|uired,  and  these  must  be  supplied  with  power  by  means  of  poly- 
phase distribution. 


The   Kidderminster   &  District  Electric   Lighting  &  Traction 
Co.,   Ltd.,  has  been  formed    in    England  with  a  capital  stock  of 


£  100,000,  for  the  purpose  of  acquiring  the  issued  shares  of  the 
Kidderminster  &  Stourport  Electric  Tramway  Co.,  and  of  taking 
over,  with  the  consent  of  the  Board  of  Trade,  the  electric  lighting 
order  granted  to  the  corporation  of  Kidderminster. 


A  novel  electrical  omnibus  built  by  Messrs.  Siemens  &  Halske, 
i-  being  introduced  upon  the  Berlin  streets.  It  is  equipped  with 
two  steering  wheels  and  can  be  run  on  the  tramway  tracks.  It  has 
a  collector  which  enables  its  batteries  to  be  charged  from  the  over- 
head trolley  lines  during  a  journey  over  the  street  car  lines. 


The  Corporation  of  Huddersfield,  Eng.,  has  received  the  sanction 
of  the  Board  of  Trade  to  borrow  £47,782  2s.  4d.  for  electric  trac- 
tion purposes.  Messrs.  Greenwood  &  Batley,  of  Leeds,  have  se- 
cured the  contract  for  the  equipment  of  the  Huddersfield  lines, 
part  of  which  are  to  be  converted  to  electric  overhead  trolley  at 
once. 


The  annual  report  of  the  Astronomer-Royal  of  England  states 
that  the  continuity  of  the  records  of  magnetic  measurements  at  the 
Greenwich  Observatory  has  been  secured  by  building  a  new  mag- 
netic pavilion  in  which  the  magnetic  instruments  have  been  erected. 
It  is  now  thought  that  disturbances  due  to  electric  railways,  which 
at  one  time  threatened  seriously,  have  been  successfully  overcome. 


An  extension  to  the  Bristol  (Eng.)  electric  tramways  is  to  be 
made  which,  with  the  part  previously  equipped  with  electricity, 
makes  about  10  miles  of  track.  This  comprises  about  one-third 
of  the  entire  system  of  electric  tramways  for  which  the  company 
has  acquired  a  franchise.  The  entire  equipment  of  the  existing  lines 
and  the  construction  of  a  new  power  station  will  cost  in  the  neigh- 
borhood of  £400,000. 


The  Cataract  Power  Co.  has  purchased  most  of  the  stock  of  the 
Hamilton  (Ont.)  Street  Railway  Co.,  and  it  has  completed  arrange- 
ments for  the  control  of  the  Hamilton  &  Dundas  Ry.,  and  also  has 
control  of  the  Hamilton  Radial  Ry.  Plans  have  been  completed 
for  a  line  from  Hamilton  to  Guelph  and  Waterloo,  and  the  Cata- 
ract people  have  been  asked  to  take  over  the  proposed  Hamilton, 
Ancaster  &  Brantford  Electric  Ry..  but  the  latter  ha.',  not  been 
decided  on. 


A  novel  electric  railway  has  been  built  in  Berlin  to  connect  the 
two  offices  of  the  Algemeine  Electricitats  Gesellschaft  in  the  Schifif- 
bauerdamm  and  in  the  Louisenstrasse.  The  line  is  an  elevated  one, 
the  track  being  carried  on  brackets  attached  to  the  walls  of  the 
buildings.  It  is  200  m.  long  and  rises  at  a  grade  of  i  in  18  from 
the  first  fioor  of  the  Schiffbauerdamm.  The  car  is  provided  with 
an  8  h.  p.  motor,  and  can  run  at  a  speed  of  8  km.  per  hour,  afford- 
ing a  rapid  means  of  communication  between  the  two  offices. 


The  Railway  Commissioners  of  Sidney,  New  South  Wales,  are 
erecting  a  power  plant  of  sufficient  capacity  to  operate  the  whole 
system  of  proposed  electric  railways  in  that  city  and  at  the  same 
time  to  provide  for  the  electric  lighting  requirements  of  the  mu- 
nicipality. A  committee  which  has  considered  the  questions  of 
public  and  private  lighting  was  unable  to  recommend  the  use  of 
this  station  and  it  was  decided  by  the  council  not  to  adopt  this 
l)Ower.     The  station  will  have  a  capacity  of  20,000  h.  p. 


A  report  giving  the  details  of  the  cost  of  electric  traction  has 
been  issued  by  the  tramway  department  of  the  Leeds  (Eng.)  Cor- 
poration. The  returns  cover  a  period  of  one  year  ending  March 
25th,  and  the  system  includes  seven  miles  of  track.  The  car  re- 
ceipts for  this  period  amounted  to  £48,032,  15s.,  the  car  mileage 
to  934.368  miles;  the  receipts  per  mile,  12.33d,  and  the  operating 
e.xpenses  to  4.83d.  This  does  not  include  interest  on  capital  and 
sinking  fund,  or  depreciation  on  electrical  plant  other  than  cars. 
The  cost  of  generating  current  per  Board  of  Trade  unit  was  .6od. 
Of  the  total  number  of  miles  ran  by  electric  and  trailer  cars, 
motors  ran  816.749,  and  trailers  117,619.  The  consumption  of  cur- 
rent per  motor  car  mile  was  .960  units,  and  per  trailer  car  mile  .480 
units.  The  total  units  generated  for  the  year  was  809,101,  less  sup- 
plied to  arc  lamps,  32,660. 
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DEATH   OF  GEORGE  H.   WHEELER. 


Mr.  (JioiK'c  II.  Wlicclcr,  formerly  presidriit  of  the  Chicago  City 
Railway  Co.,  died  at  the  Hotel  Champlaiii,  I'laltsbiir^f,  N.  Y.,  at 
8:30  p.  III.  on  .AuK.iist  I  nil,  after  a  lingering  illness. 

George  Henry  Wheeler  was  born  in  I,a  I'orte,  Itid.,  in  1841.  His 
family  removed  to  Chicago  when  he  was  eight  years  old,  and  ever 
since  he  h.is  ni;idc  this  cily  his  home.  His  early  business  career  was  as 
:i  niciiilui  1)1  Ihc  liiiii  of  .Vhinger,  Wheeler  &  Co.,  owners  of  grain 
elevators,  and  he  devoted  himself  to  those  interests  until  i8<ji,  when 
he  was  called  to  the  presidency  of  the  Chicago  City  Railway  Co. 
He  remained  at  the  head  of  this  road  until  1898,  making  a  reputa- 
tion as  one  of  the  most  able  street  railway  men  of  the  country.     In 
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1898  Mr.  Wheeler  retired  from  the  presidency  o!  the  Chicago  City 
Railway  Co.  to  devote  liis  time  to  private  interests,  and  was  suc- 
ceeded by  the  late  M.  K.  Bowen.  For  many  years  Mr.  Wheeler  had 
been  a  director  of  the  Continental  National  Bank  and  at  the  time  of 
his  death  was  president  of  the  Washington  Park  Club,  in  addition 
to  holding  memberships  in  the  Calumet,  Chicago  and  University 
Clubs  and  the  Sons  of  the  .'\merican  Revolution.  He  was  a  di- 
rector of  the  World's  Columbian  Exposition. 

Mr.  Wheeler  was  removed  from  his  home,  1812  Prairie  Ave.,  to 
Lake  Champlain  late  in  July,  following  a  recurrence  of  malarial 
fever,  of  which  he  had  been  a  sufferer  for  a  year. 

Mr.  Wheeler  leaves  two  children,  Mrs.  Lawrence  Young,  of  this 
city,  and  Dr.  Henry  Lord  Wheeler,  of  Yale  University.  His  wife, 
who  was  Miss  Alice  Lord,  of  Watertown,  N.  Y.,  died  several  years 
ago. 

»  »  » - 

INCREASED  TRAFFIC  ON   CALUMET, 
CHICAGO. 


General  John  McNulta,  receiver  of  the  National  Bank  of  Illinois 
and  of  the  Calumet  Electric  Street  Ry.,  whose  stock  was  the  prin- 
cipal asset  of  the  bank,  has  been  directed  to  advance  $368,000  to 
pay  all  the  indebtedness  of  the  Calumet  save  the  claims  due  the 
bank,  which  aggregate  $3,682,300.  The  court  has  directed  that  $73,- 
140  be  set  aside  to  repair  the  Pullman  line  of  the  road. 

The  Calumet  is  reported  to  be  in  an  exceedingly  prosperous  con- 
dition, there  having  been  an  increase  of  almost  50  per  cent  in  re- 
ceipts during  the  last  fix  months. 


Manager  Coombs  of  the  Leavenworth  Electric  R.  R.,  purchased 
$600  worth  of  fireworks  to  be  set  ofl  near  the  Soldiers'  Home  last 
month. 


The  rolling  stock  of  the  Tacoma  (Wash.)  Railway  &  Power  Co. 
is  to  be  entirely  re-equipped  with  new  motors,  controllers  and 
trucks.  A  total  of  22  practically  new  cars  will  then  be  available. 
The  company  let  the  contract  on  July  2-th  for  grading  a  new  route 
for  its  city  park  line. 


'I'he  consolidation  of  the  Washington,  IJ.  C,  street  railway 
pr<ipertics  under  the  tnanagemeni  of  the  holding  company  above 
mentioned,  which  was  ticscribed  in  the  June  issue  of  the  "Review," 
has  been  steadily  progressing,  and  all  of  the  roads  arc  now  prac- 
tically in  charge  of  the  new  management.  The  City  &  Suburban 
Railway  Co.,  which  had  agreed  to  sell  out  to  the  new  cotnpany, 
was  taken  over  by  them  on  .August  1st,  and  Mr.  W.  Keslcy  Schoepf, 
under  whose  management  the  road  was  entirely  rebuilt,  retires 
frfmi  the  railway  business.  It  will  be  remembered  that  the  urban 
portion  of  this  road  is  eijuipped  with  the  conduit  system,  and 
the  suburban  portion  with  the  overhead  trolley,  and  it  is  gen- 
erally conceded  that  the  Cily  &  Suburban  is  one  of  the  best 
equipped  roads  in  this  country.  Its  conduit  work  is  specially 
substantial,  and  was  patterned  largely  after  that  of  the  Metropolitan 
Street  Railway  Co.,  of  New  York.  The  suburban  line  is  now 
completed  to  a  point  near  Hyatsville,  Md. 

The  change  of  power  on  the  Columbia  Railway  Co.,  another 
of  the  consolidated  roads  which  formerly  operated  by  cable,  was 
made  on  July  23<l.  When  the  cable  slopped  at  midnight  there 
remained  1,500  ft.  of  curved  conductor  rails  to  be  put  in  place 
at  the  special  work  on  the  curves,  of  which  there  are  10  upon 
the  road.  There  was  also  450  ft.  of  grip  guard  to  be  removed. 
This  work  was  all  completed  and  tested  out  in  six  hours,  and  the 
cars  started  at  the  usual  time  in  the  morning.  This  was  done 
under  the  direction  of  Mr.  Theodore  J.  King,  superintendent  of 
the  company,  who  has  been  in  charge  of  the  rebuilding  of  the  road. 

The  reconstruction  of  the  Anacostia  and  Belt  lines  was  com- 
menced on  .August  1st  by  Mr.  E.  Saxton.  who  has  built  all  the 
conduit  lines  in  the  City  of  Washington.  A  large  amount  of  the 
ironwork  has  been  received  and  Mr.  Saxton  expects  to  have  part 
of  the  road  ready  to  run  by  the  new  motive  power  in  about  two 
months. 

The  power  of  the  Great  Falls  is  to  be  utilized  for  supplying  the 
motive  power  of  the  consolidated  roads  and  also  the  current  for 
the  lighting  and  power  plants  of  the  Washington  Traction  &  Elec- 
tric Co.  It  is  intended  to  construct  a  dam  below  the  government 
dam.  and  to  build  sluiceways  to  convey  water  to  the  turbines. 
It  will  probably  require  a  year  and  a  half  to  complete  this  under- 
taking, which  will  involve  a  considerable  expenditure. 

At  a  recent  meeting  of  the  directors  Mr.  George  Truesdell  was 
elected  president  of  the  Washington  Electric  &  Traction  Co.  and 
the  other  officers  were  chosen  as  follows:  Charles  \.  Lieb,  vice- 
president:  H.  D.  Mirick,  treasurer;  James  B.  Lackey,  secretary, 
and  v.  B.  Deybcr.  assistant  treasurer. 

Mr.  Robert  Weaver,  who  remained  on  the  board  of  directors 
of  the  Columbia  road  at  the  request  of  the  new  owners,  resigned 
as  member  of  the  board  and  the  vacancy  was  filled  by  the  elec- 
tion of  Mr.  Truesdell.  The  same  set  of  officers  will  be  placed  at 
the  head  of  all  the  constituent  companies  and  of  the  parent  com- 
pany. 

A  new  system  of  transfers  went  into  cflFect  on  the  line?  of  this 
company  on  July  i6th  and  has  proved  very  popular.  Within  the 
District  limit  one  can  ride  anwhere  on  a  continuous  passage. 
This  means  that  any  person  can  travel  on  the  Washington  Traction 
Co.'s  lines  a  distance  of  10  miles  for  5  cents.  Even  suburban 
citizens  who  live  outside  the  city  and  District  limits  save  about 
3  cents  on  each  trip  under  the  new  arrangement. 

On  the  opening  day  of  the  transfer  system  the  people  took  ad- 
vantage of  the  cheap  fares  to  travel  in  large  numbers.  The  man- 
agement of  the  road  is  well  pleased  with  the  entirely  successful 
manner  in  which  the  innovation  was  received  and  are  assured  that 
it  will  result  in  pecuniary  profit. 

The  moformen  and  conductors  on  all  the  company's  lines  will 
hereafter  al!  be  bonded  for  $500  each.  This  plan  is  an  entire 
change  from  the  old  method  of  requiring  the  men  to  deposit 
r^sli  w'th  their  ronmnnies  p"d  it  is  believed  by  the  manaeement 
that  it  will  be  both  safer  for  the  company  and  easier  for  the 
men.  The  companies  required  their  motormen  and  conductors  and 
other  re="onsib'e  emnlovps  to  Hcri'-'S't  rash  when  thev  entered  the 
service,  the  sum  varj-ing  from  $5  to  $25  on  the  different  lines. 

Under  the  new  arrangement  an  assessment  of  $2.50  will  be  made, 
which  will  be  paid  by  the  men  to  a  bonding  company.  The  plan 
was  suggested  by  General  Manager  Hart  a  few  days  ago,  and  has 
been  adopted  formally. 
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HALF  FARES. 


The  Northern  Ohio  Traction  Co.  will  improve  its  power  house 
a;  Akron  at  a  cost  of  $100,000. 


Helena,  Mont.,  will  soon  have  a  trolley  road  connecting  to  East 
Helena,  a  distance  of  five  miles,  and  a  s-ccnt  car  fare. 


The  Chicago  Union  Traction  Co.  is  completing  50  new  summer 
cars  to  run  in  North  Clark,  Wells,  Madison  and  12th  Sts.  and 
Milwaukee  Ave. 


The  New  York,  New  Haven  &  Hartford  has  put  the  third  rail 
I'loctric  system  in  operation  on  its  Braintree  and  Cohasset  branch, 
which  is  12  miles  long. 


The  work  on  the  Rutland  Canadian  Ry.,  between  Burlington  and 
Alburgh  Springs,  Vt..  is  progressing  rapidly,  a  large  force  of  men 
being  employed  upon  it. 


The  North  Jersey  Street  Ry.  employes  and  their  friends  took 
possession  of  Baldwin  Park,  Jersey  City,  on  July  26th,  which  was 
the  occasion  of  their  annual  outing. 


A  young  man  named  Mason  was  arrested  and  fined  $10  and 
costs  for  swearing  on  one  of  the  street  cars  of  Wilmington,  N.  C. 
Not  being  able  to  pay  the  fine  and  costs  he  was  committed  to  jail. 


The  Findlay  (O.)  Street  Railway  Co.  has  just  erected  a  new 
(io-ft.  stack  over  its  power  house,  and  a  large  Turner  water  tube 
boiler,  recently  purchased,  has  been  erected  and  is  about  ready 
for  use. 


Motorman  Joliii  Flaherty,  of  the  Citizens'  Street  Ry.  of  Muncie, 
Ind.,  ran  after  and  caught  a  runaway  team  last  month,  preventing 
what  would  have  probably  been  a  fatal  accident.  The  horses  were 
frightened  by  his  car. 


One,  Joseph  Miller,  has  been  arrested  and  identified  as  one  of 
the  men  who  assisted  in  holding  up  the  night  receiver  of  the  Fair- 
mount  Park  Transportation  Co.,  Philadelphia,  on  June  19th.  The 
robbers  secured  $4,000. 


A  Missouri  couple  were  married  in  St.  Joseph,  Mo.,  on  July  5th 
on  a  trolley  car.  A  street  car  was  chosen  for  the  novelty  of  the  situ- 
ation, and  the  contracting  parties  as  well  as  the  spectators  appeared 
to  enjoy  the  unusual  scene. 


Popular  conductors  on  the  Syracuse  (N.  Y.)  Rapid  Transit  line 
this  summer  are  five  Syracuse  University  men  who  are  spending 
their  vacations  in  earning  a  little  money  which  will  come  in  handy 
next  year  when  college  opens. 


Proceedings  have  been  instituted  by  Attorney  General  Elkin  of 
Pennsylvania,  to  annul  the  charter  of  the  Middletown  Electric  Rail- 
way Co.  In  addition  to  this  the  grand  jury  has  indicted  the  com- 
pany for  maintaining  a  public  nuisance. 


The  Phoenix  (Ariz.)  City  Ry.  has  been  ordered  sold  under 
foreclosure  proceedings.  The  road  was  built  in  1893  and  comprises 
61/2  miles  of  electric  track;  interest  on  bonds  has  been  defaulted  for 
years  and  the  total  indebtedness  is  $356,427. 


The  Chattanooga  (Tenn.)  Electric  R.  R.  signed  a  contract  with 
the  Government  on  July  sth  to  carry  the  suburban  mails.  All  the 
suburban  post  offices  near  the  city  have  been  abolished  and  sub- 
stations of  the  Chattanooga  office  established. 


The  Boston  Elevated  Railway  Co.  applied  on  July  15th  for  a  sec- 
ond track  location,  thus  complying  with  the  law  that  it  should 
apply  for  authority  to  complete  at  least  seven  miles  of  location 
within  a  year  after  the  granting  of  the  first  location. 


Spokane,  Wash.,  has  three  electric  railway  companies.  There 
are  about  35  miles  of  electric  car  lines  now  in  operation.  The 
Spokane  Street  Railway  Co.  is  petitioning  for  franchises  for  two 


new  lines  into  two  opposite  suburbs  of  the  city.     It  agrees  to  pay 
two  mills  per  day  into  the  city  treasury  for  each  car  mile. 


A  new  fraternal  order,  called  the  Ancient  Order  of  United  Work- 
men has  been  formed  in  Cincinnati,  O.;  the  membership  is  made 
up  entirely  of  street  railway  employes.  It  is  in  no  sense  a  labor 
organization,  but  is  purely  a  social  and  bvncficiary  order. 


July  jgth  was  ladies'  day  at  Battle  Creek,  Mich.,  and  the  ladies 
ran  the  electric  street  cars,  the  steamers  on  Goguac  lake,  and  the 
soda  fountains  of  the  city.  The  proceeds  of  the  day  were  divided 
between  the  Woman's  League  and  the  Nichols'  Hospital. 


The  motormen  and  conductors  of  the  Woonsocket  Street  Ry. 
had  a  pleasant  outing  at  Succoneset  park  on  July  24tli.  A 
special  car  was  furnished  by  Superintendent  Young,  of  the  railway, 
who  also  contributed  towards  defraying  the  expenses  of  the  aflfair. 


Some  miscreant  placed  an  iron  stone  roller,  some  railroad  ties 
and  a  lot  of  tile  on  the  tracks  of  the  Monmouth  Traction  Co.,  of 
Bordentown,  N.  J.,  on  July  22d.  The  obstructions  were  fortunately 
discovered  by  the  motorman  of  the  first  car  out  the  next  morning. 


.•\  prize  picnic  and  moonlight  hop  was  given  by  the  employes  of 
the  Cottage  Grove  Ave.  line,  Chicago,  on  July  28th.  The  affair 
was  held  at  the  World's  Fair  Park  and  $800  was  distributed  in 
prizes.  The  picnic  was  given  for  the  benefit  of  the  employes'  club 
library. 


At  a  recent  meeting  of  the  stockholders  of  the  Peninsula  Railway 
Co.,  Newport  News,  Va.,  a  controlling  interest  was  transferred  to 
.Alexander  Brown  &  Son,  of  Baltimore,  who  already  owned  the 
stock  and  bonds  of  the  Newport  News  &  Old  Point  Comfort  Rail- 
way &  Electric  Co. 


Some  important  improvements  were  commenced  in  the  latter 
part  of  July  on  the  First  Street  R.  R.,  of  San  Jose,  Cal.,  under  the 
direction  of  Manager  George  L.  Barker.  The  new  management 
will  put  the  road  in  first  class  condition  and  the  cars  are  also  to 
be  thoroughly  repaired  and  painted. 


There  is  a  movement  on  foot  to  unite  the  Citizens  Traction  Co., 
of  Oshkosh,  Wis.,  and  the  Fox  River  Valley  Electric  Co.  of  Apple- 
ton.  If  the  union  is  accomplished  it  is  expected  that  a  connecting 
line  will  be  built  from  .Appleton  to  Kaukauna  and  Green  Bay,  thus 
traversing  the  whole  Fo.x  River  valley. 


The  Akron,  Bedford  &  Cleveland  (O.)  line  was  tied  up  for  some 
hours  on  July  21st  by  the  cutting  down  of  about  1,000  feet  of 
trolley  wire  by  striking  linemen.  The  first  morning  car  was  stop- 
ped at  the  break  and  it  was  late  in  the  afternoon  before  any  line- 
men could  be  found  to  repair  the  damage. 


The  Pueblo  Electric  Street  Ry.  has  purchased  12  city  lots  in  the 
rear  of  its  present  power  house  from  the  receivers  of  the  Colorado 
Coal  &  Iron  Development  Co.,  and  work  is  to  be  commenced  at 
once  on  an  addition  to  the  power  house  of  100  x  140  ft.  in  dimen- 
sions.    The  cost  of  construction  will  be  $25,000. 


For  some  reason  the  Citizens'  Street  Railway  Co.,  of  Detroit, 
determined  to  discriminate  against  the  Detroit,  Lake  Shore  &  Mt. 
Clemens  line,  and  accordingly  the  cars  of  the  latter  company  were 
last  month  denied  the  use  of  the  former's  tracks  for  entrance  to  the 
city.  The  other  interurban  lines  continue  to  use  the  Citizens' 
tracks  as  heretofore. 


A  three-year-old  baby  fell  from  one  of  the  Portland  (Me.)  Rail- 
road Co.'s  cars  last  month  while  crossing  a  bridge  and  quickly  dis- 
appeared into  the  river.  One  of  the  company's  conductors,  Mr. 
Herbert  Chute,  who  was  riding  on  the  car,  dove  after  the  child, 
which  he  succeeded  in  finding,  and  after  being  carried  down  the 
river  by  the  tide  to  a  steamship  wharf,  both  were  taken  from  the 
water  none  the  worse  but  for  a  wetting. 


The   United   States   attorney   general     rendered   a   decision    last 
month  to  the  effect  that  the  Havana  street  railway  franchise,  known 
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as  the  Torre  concession,  on  llie  evidence  submitted  is  superior  to  all 
olliers,  and  entitles  its  owners  at  their  own  risk  under  the  permis- 
sion of  the  municipal  authorities  to  proceed  with  the  work  of  con- 
struction without  the  injunction  of  the  military  aulliorilies.  This 
opinion  has  since  been  confirmed  by  the  Court  of  Appeals  which 
ends  I  he  litigation. 


NEW   YORK  STATE   MEETING. 


The  clerical  forces  employed  by  the  various  roads  now  under  the 
control  of  the  Washington  (D.  C.)  Traction  &  Electric  Co.,  are 
being  cut  down,  and  one  set  of  olTice  employes  is  being  introduced 
for  all  the  lines.  The  new  force  is  located  in  the  ofilces  of  the 
Metropolitan  Street  Railroad  Co. 


'i'lie  old  Sioux  City  cable  power  house  is  being  torn  down  and 
the  material  will  be  rebuilt  into  a  new  car  barn  for  the  Sioux  City 
Traction  Co.  with  which  the  old  cable  road  consolidated.  The  old 
building  was  one  of  the  land  marks  of  the  city,  having  been  built  in 
1X89,  and  was  a  handsome  piece  of  architecture  in  its  day,  but  with 
the  abandonment  of  the  cable  and  the  introduction  of  electricity  live 
years  ago  the  old  machinery  has  grown  rusty  and  the  building  with 
its  well-remembered  ball  room  has  long  since  been  abandoned  to 
innocuous  desuetude. 


With  the  object  of  gaining  time,  the  motorman  of  a  Brooklyn, 
N,  Y.,  car  ran  back  on  the  track  he  had  just  come  over,  with  the 
result  that  the  car  was  thrown  down  a  12  ft.  embankment.  The 
car  was  derailed  by  striking^  a  switch  set  for  the  down  cars.  The 
12  policemen  on  board  shouted  for  help  and  blew  their  whistles. 
They  were  heard  at  the  Canarsie  depot,  whence  a  wrecking  car  and 
the  police  reserves  were  sent.  The  injured  policemen  were  helped 
to  the  rescuing  car.  It  was  found  necessary  to  dig  the  motorman 
out  of  the  sand.    The  car  was  a  total  wreck. 


Mr.  R.  D.  Apperson,  general  manager  of  the  City  Street  Car  Co., 
of  Stanton,  Va.,  sends  us  a  prospectus  of  a  free  street  fair  and 
trades  carnival  to  be  held  in  that  city  on  Oct.  3,  4,  5  and  6,  1899. 
The  affair  is  to  be  held  under  the  auspices  of  the  Stanton  Board 
of  Trade,  and  the  City  Council  has  granted  to  the  street  fair  the 
absolute  franchise  of  all  public  highways  and  buildings.  On  July 
2Cth,  at  Highland  Park,  the  leading  society  ladies  of  Stanton  gave 
a  minstrel  show  for  the  beneiit  of  the  King's  Daughters'  Hospital, 
wdiich  was  largely  attended  and  highly  appreciated. 


Mr.  Walter  Gaston,  general  manager  and  treasurer  of  the  Hazard 
Manufacturing  Co.,  of  Wilkes-Barre,  Penn.,  is  about  to  sever  his 
connection  with  this  concern  and  accept  a  position  with  the  Taylor 
Iron  &  Steel  Co.,  of  High  Bridge,  N.  J.  Mr.  Gaston  began  his 
business  career  with  this  company  when  it  was  known  as  the  Taylor 
Iron  Works  30  years  ago.  He  left  it  in  1873  and  now  returns  to  the 
same  concern  after  an  absence  of  27  years.  Mr.  Gaston  expects  to 
bt  located  in  New  York  City.  The  Taylor  company  is  a  large 
manufacturer  of  manganese  steel,  steel  castings,  car  wheels,  car 
axles  and  ammunition  in  the  line  of  shells,  armor  piercing  shells, 
shot.  etc. 


The  investigation  of  the  cause  of  the  accident  on  the  Mononga- 
hela  Traction  Co.,  of  Pittsburg,  Pa.,  which  resulted  in  the  death 
of  one  man  and  the  injury  of  several  others,  resulted  in  the  follow- 
ing probable  explanation.  There  is  the  privilege  given  the  con- 
ductors and  motormen  of  the  division  to  stop  for  a  minute  or  a 
minute  and  a  half  at  Welford's  well  to  get  a  drink.  There  were 
two  cars  standing  on  opposite  tracks  at  this  point,  the  one  on  the 
eastbound  track  about  half  a  length  farther  than  the  other.  As  the 
third  car  came  down  the  hill  the  brilliant  headlight  of  the  car  on 
the  eastbound  track  must  have  blinded  the  motorman  and  pre- 
vented his  seeing  the  car  ahead  until  he  was  almost  to  it.  and  be- 
sides, it  is  a  very  dark  portion  of  the  road  where  the  cars  were 
standing,  being  heavily  shaded  with  trees  close  to  the  tracks. 


PHILADELPHIA  AND  RETURN,   $16.45.  VIA 
THE  WABASH. 


The  Wabash  will  sell  tickets,  Chicago  to  Philadelphia  and  re- 
turn, September  i  to  4,  as  above;  other  tickets,  a  little  higher,  giv- 
ing greater  privileges.  Write  for  particulars.  Ticket  office,  97  Ad- 
ams St.,  Chicago. 


The  seventeenth  annual  mcctinK  of  the  Street  Railway  Associa- 
tirji)  of  the  Stale  of  New  York  is  to  be  held  at  Ithaca,  N.  Y.,  on 
September  12th  and  13th,  and  as  it  promises  to  eclipse  all  former 
meetings  in  point  of  interest,  instruction  and  entertainment  a  large 
attendance  of  both  street  railway  and  supplymen  is  desired. 

President  Rogers  and  Mr.  J.  P.  K.  Clark,  of  Binghamton,  visited 
Ithaca  a  day  or  two  ago,  and  found  the  local  people  enthusiastic  and 
very  much  interested  in  arranging  a  program  of  entertainment. 
Ithaca  possesses  unbounded  resources  as  a  convention  city.  There 
are  good  hotel  accommodations  and  an  excellent  meeting  place, 
while  Cornell  University  offers  a  fine  field  to  those  interested  in 
electrical  development,  and  scientific  matters  generally.  The  fac- 
ulty of  the  institution  are  very  much  interested  in  the  forthcoming! 
convention,  and  will  throw  the  doori  wide  open.  The  program  of 
entertainment  includes  an  inspectioi.  of  the  university  buildings  and 
the  several  departments,  with  a  five  minutes  description  of  each  by 
(he  professors  in  charge  of  the  respective  departments,  and  the  fol- 
lowing i)apers  will  be  contributed  by  members  of  the  faculty: 

"Statistics  of  Street  Railroad  Construction  and  Operation,"  Har- 
ris J.  Ryan,  professor  of  electrical  engineering. 

"Experiments  on  Resistance  of  Rail  Bonds,"  Prof.  H.  H.  Norris, 
electrical   engineering  department. 

"Fuel  Economy  of  Railroad  Engines,"  R.  C.  Carpenter,  profes- 
sor of  experimental  engineer.ng. 

"Polyphase  Equipment  Used  in  Cornell  University."  (Illustrated 
by  practical  exhibit  of  polyphase  apparatus.)  Prof.  H.  J.  Hotch- 
kiss. 

These  papers  in  addition  to  those  prepared  by  practical  street 
railway  men  will  constitute  an  interesting  and  instructive  feature  of 
the  convention. 

The  entertainments  will  comprise  a  trolley  ride  to  the  picturesque 
environments  of  Ithaca,  including  a  trip  through  Cayuga  Lake,  with 
luncheon  served  on  the  boat;  special  entertainment  and  band  con- 
cert at  Rcnwick  Park,  and  the  customary  banquet  the  evening  of 
the  first  day,  which  promises  to  be  an  elaborate  affair,  followed  by 
an  unusually  interesting  list  of  toasts,  responded  to  by  brilliant  and 
well-known  speakers. 

It  is  believed  that  this  convention  will  be  the  most  largely  at- 
tended and  the  most  profitable,  from  the  standpoint  of  instructivc- 
ncss.  that  has  ever  been  held  by  this  Association.  The  list  of  other 
papers  to  be  presented  at  this  meeting,  is  not  yet  complete  but  we 
feel  assured  that  they  will  in  every  respect  be  up  to  the  high  stand- 
ard set  by  the  Xew  York  .\ssociation. 

President  Rogers  is  endeavoring  to  perfect  arrangements  for 
special  sleeping  car  service  in  and  out  of  Ithaca  via  the  Lehigh  Val- 
ley and  the  D.  L.  &  W.  railroads.  The  special  service  in  connection 
with  the  regular  schedule  will  provide  ample  facilities  for  getting  in 
and  out  of  Ithaca,  so  that  the  fact  that  ordinarily  this  city  is  not 
easily  accessible  need  not  deter  anyone  from  attending. 


ELECTRICAL  ASSOCIATION  TROLLEY  PARTY. 


On  Thursday,  .August  loth.  the  members  and  friends  of  the 
Chicago  Electrical  .\ssociation  had  a  very  enjoyable  trolley  ride  at 
the  invitation  of  the  .\ssociation.  The  party,  which  comfortably 
filled  three  cars,  assembled  at  63d  St.  and  South  Park  .\ve.,  at  8 
o'clock,  where  they  boarded  a  special  train  brilliantly  decorated 
with  electric  lights.  .After  running  to  the  loop  at  64th  St.  and  Stony 
Island  Ave.,  where  another  delegation  was  picked  up.  the  train 
started  for  West  Pullman,  where  it  arrived  about  9:30  p.  m.  .\ 
stop  of  30  minutes  was  made  at  the  pavilion  at  this  point,  where 
several  ladies  of  the  party  volunteered  to  supply  the  music  for  a 
dance,  after  which  the  party  boarded  the  train  which  next  pro- 
ceeded to  Windsor  beach.  Here  another  stop  was  made  and  the 
party  indulged  in  another  dance.  The  trip  was  enlivened  by  a  sup- 
ply of  tin  horns  and  vocal  impromptus,  and  the  party  reached 
home  about  midnight,  after  enjoying  a  most  agreeable  outing. 


The  .\ugusta  (Ga.)  Railway  &.  Electric  Co.  has  decided  to  erect 
a  bath  house  for  the  street  car  conductors,  motormen  and  other 
employes  of  the  company.  The  place  will  be  fitted  up  with  all  the 
necessary  equipments  for  hot  and  cold  baths  for  summer  and 
winter. 
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TRIUMPH  DIRECT-CURRENT   DYNAMOS. 


FARES  REDUCED  AT  HARTFORD. 


In  4he  accompanying  illustration  arc  shown  a  small  bolted  dyna- 
mo and  a  bar-wound  armature  made  by  the  Triumph  Electric  Co., 
of  Cincinnati.  This  company  has  been  in  the  field  for  seven  years 
and  claims  that  there  is  no  more  carefully  designed  or  better  made 
apparatus  in  the  market.  It  prides  itself  particularly  on  fine  ma- 
chine work  and  the  reliability  and  durability  of  its  dynamos  and 
motors. 

The  "Triumph"  direct  current  type  of  machines  has  cast-iron 
multipolar  frames,  with   laminated  pole-pieces  and  cast-steel  pole 


"TRIUMPH-  BELTED  DYNAMO. 

shoes.  Excepting  in  the  smaller  sizes,  bar  windings  in  arma- 
tures are  used  exclusively  without  band  wires.  The  armature 
cores  are  ventilated  horizontally  by  circular  punchings  and  ver- 
tically by  distance  pieces  between  the  plates.  The  armature  coils 
are  liberally  insulated  by  the  best  India  mica,  enclosed  in  the 
strongest  tape  and  fiberite  board.  The  commutator  bars  are  drop 
forged  and  of  such  surface  that  the  carbon  brushes  have  never 
to  carry  more  than  30  amperes  per  square  inch.  The  bearings 
are  of  the  best  gun-metal  and  of  the  ring-oiling  and  self-aligning 
type. 

Particular  attention   has  been   given  to  the   cool   running  of  the 
machine,   even   on   50  per  cent   overloads.     The   Triumph   Co.   has 


'•TRIUMPH"  BAR    WOUND  ARM.\TURE. 

1.600  machines  of  from  i  kw.  to  400  kvv.  placed  in  the  West. 
The  belted  machines  for  railway  work  are  made  extra  heavy, 
both  in  bearings  and  windings,  and  will,  it  is  said,  take  care  of  as 
much  as  100  per  cent  temporary  overload  without  injurious  heating 
or  sparking.     In  sizes  above  200-kw.  a  third  bearing  is  used. 

The  western   oflice   of  the  company   is  under  the   management 
of  Gates  &  Randolph,  at  No.  13  Monadnock  Block.   Chicago. 


The  Hartford  (Conn.)  Street  Ry.,  which  operates  70  miles  of 
track,  a  large  portion  being  suburban  or  interurban,  and  charged 
from  5  to  20  cents  fare,  according  to  the  distance  run,  on  August 
1st  made  a  number  of  changes  in  the  sections  and  rates.  The  sec- 
tions were  rearranged  so  as  to  equalize  the  fares  of  out-of-town 
points,  on  the  basis  of  four  miles  for  five  cents,  as  far  as  it  is  prac- 
ticable, having  in  view  the  distance,  the  density  of  population  and 
the  amount  of  travel. 

The  rate  from  Hartford  City  to  the  Kast  Windsor  Hill  terminus, 
formerly  20  cents,  has  been  reduced  to  15  cents,  and  the  other 
changes  result  in  large  numbers  paying  one  5-cent  fare  less  than 
was  formerly  neccessary.  Most  of  the  changes  made  were  not  re- 
quested by  the  patrons  of  the  line. 


LINE  TO  GENEVA  LAKE  OPENED. 


Geneva  Lake,  near  Chicago,  one  of  the  most  popular  and  beauti- 
ful bodies  of  water  in  the  country,  is  now  accessible  to  thousands 
who  could  not  conveniently  reach  it  heretofore.  The  electric  in- 
terurban from  Harvard  to  the  lake,  the  Chicago,  Harvard  &  Geneva 
Lake  Ry.,  is  now  operating  and  carrying  a  large  number  of  pas- 
sengers. The  road  has  a  franchise  for  50  years,  and  the  right  to 
carry  express  and  all  kinds  of  freight.  It  penetrates  an  exceed- 
ingly rich  territory,  which  has  been  trying  for  40  years  to  secure 
railroad  facilities,  and  aside  from  the  great  volume  of  summer 
trafhc  ofifered,  has  a  fine  all  the  year  business.  The  line  is  laid 
with  heavy  60-ft.  rails,  the  car  equipment  includes  air  brakes,  and 
the  road  is  operated  on  a  dispatching  system,  with  all  the  modern 
improvements. 


EARNINGS  OF  CINCINNATI, 
COVINGTON. 


NEWPORT  & 


By  courtesy  of  Mr.  James  C.  Ernst,  president  of  the  Cincinnati, 
New-port  &  Covington  Railway  Co.,  we  have  received  the  follow- 
ing statement  showing  the  receipts  and  operating  expenses  of  that 
company  for  the  month  of  June.  1899,  and  also  for  the  six  months 
ending  June  30th,  as  compared  with  the  corresponding  periods  in 
1898. 

The  company  has  just  declared  a  dividend  of  ^  of  i  per  cent, 
making  a  total  dividend  of  i  per  cent  for  the  year. 


.Jnne. 

January—June. 

1899. 

1898. 

1890. 

1898. 

Gross  receipts 

Operating  expenses.. 

1»63,]41.05 
23,064.15 

$56,955.24 
26,435.02 

5325,591.95 
141,603.01 

$303,507.35 
147,571.61 

40,076.90 
11,717.90 

30,420.22 
9,766.14 

183,888.94 
75,115.07 

155,935.74 

Tolls,  daniag-es,  taxes,  etc. 

60,386.8  > 

28,359.00 

20,654.08 

108,873.87 

95,548.90 

Ratio  of  expenses  to  earnings: 
With  tolls 

47.61 
36.52 

56.25 
46.49 

56.72 
43.49 

60.18 
48.62 

CLAMBAKE  OF  THE  AMERICAN  ELECTRICAL 
WORKS. 


The  new  interurban  electric  railway  between  Oskosh  and  Neenah, 
Wis.,  is  completed  and  in  operation. 


In  the  early  part  of  September  the  21st  annual  clam  bake  of  the 
American  Electrical  Works,  of  Providence,  R.  I.,  will  mark  yet 
another  anniversary  of  this  enterprising  concern.  The  occasion  of 
these  outings  is  one  always  to  be  remembered  and  appreciated  by 
those  of  the  electrical  fraternity  whose  good  fortune  it  is  to  attend 
them,  and  the  annual  meetings  at  the  Pomham  Club  have  increased 
ir.  popularity  with  each  succeeding  year.  Mr.  Eugene  F.  Phillips, 
president  of  the  company,  has  become  well  known  as  the  prince  of 
entertainers,  and  the  occasion  of  this  year's  outing  is  looked  for- 
ward to  with  the  keenest  anticipation. 
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EASTERN     OFFICE,    100    WILLIAM     STREET,    NEW    YORK. 


CORRESPONDENCF. 

We  cordially  invite  corrospnmK'iiLC  on  all  subjocls  of  interest  to  those 
enffaK'ed  in  any  branch  of  street  railway'  work,  and  will  (jratefully  appreciate 
any  marked  cttpics  of  papers  or  news  items  our  street  railway  friends  may  send 
us,  pcrtainiug-  either  to  companies  or  officers. 


DOES  THE  MANAGER  WANT  ANYTHING? 

If  you  cotiteniplale  the  purchase  i>f  aiiv  supolios  or  material,  we  can  save 
you  much  time  and  trouble.  Drop  a  line  t<i  Tiif.  Kkvikw  ,  slating  what  you  are 
in  the  market  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the 
best  dealers  in  that  line.  We  make  uo  chartre  for  publishing-  such  notices  in  our 
Bulletin  of  Advance  News,  which  is  sent  loall  manufacturers. 

This  paper  is  a  member  of  the  Chicago  Trade  Press  Association. 
Entered  at  the  Post  Office  at  Chicag^o  as  Second  Class  Matter. 


VOL.  IX. 


SEPTEMBER  15,  1899. 


NO. 


The  publishers  of  the  "Street  Railway  Review"  take  great 
pleasure  in  announcing  that  Mr.  C.  B.  Fairchild,  for  many 
years  so  well  and  favorably  known  in  the  field  of  technical 
journalism,  especially  in  that  relating  to  the  street  railway  in- 
dustry, has  made  a  business  engagement  wath  this  publica- 
tion. He  will  represent  this  paper  in  both  its  editorial  and 
business  departments  in  the  territory  east  of  Buffalo  and 
Pittsburg,  and  conduct  our  eastern  office  at  loo  William  St., 
New  York  City. 

We  cordially  bespeak  for  Mr.  Fairchild  in  his  new  relation 
a  continuance  of  the  same  favorable  response  and  conunen- 
dation  that  have  met  his  former  efforts  in  this  field. 


\\'e  are  happy  to  note  that  the  conmiittees  having  charge 
of  the  arrangements  appertaining  to  the  convention  have 
all  their  plans  for  the  acconmiodation  and  entertainment  of 
our  visitors  well  under  way.  The  details  will  be  given  in 
our  next  issue. 


Exhibitors  at  the  convention  of  the  American  Street 
Railway  Association,  to  be  held  in  Chicago,  October  17th  to 
20th,  should  note  with  care  the  recommendations  of  the 
general  committee  concerning  the  marking  of  goods  shipped 
to  Chicago,  and  also  the  arrangements  made  for  preventing 
overcharges  for  lumber,  labor,  etc. 


The  preparations  so  far  made  by  the  committee  arc  given 
nn  another  page,  and  in  the  same  connection  will  be  found  a 
plan  of  the  cunvention  liall  and  a  list  of  the  exhibitors  with 
ilic  ;niiount  of  space  assigned  to  each. 


The  papers  to  Ijc  read  before  the  American  .Street  Rail- 
way Association  arc  fewer  in  number  than  has  been  usual, 
there  being  but  five  (jf  them.  This  is  not  at  all  a  disadvan- 
tage, as  there  will  be  more  time  available  for  a  full  discus- 
sion. The  subjects  cover  five  of  the  principal  divisions  into 
which  tile  work  of  street  railway  "men  naturally  divides  it- 
self— tracks,  car  equipment,  shops,  train  service,  and  invest- 
ments. Each  of  these  reports  will  be  presented  by  a  man 
of  extensive  experience  and  wide  acquaintance  with  the  sub- 
ject of  which  it  treats,  and  we  look  forward  to  a  particularly 
interesting  and  instructive  convention. 


The  Street  Railway  Accountants'  Association  will  hav; 
i)Ut  two  papers  presented  in  addition  to  the  reports  of  the 
connnittee  on  "Standard  Accounts"  and  the  secretary's  re- 
port on  "Blanks  and  Forms."  There  has  been  so  much  dis- 
cussion of  the  reports  on  the  standard  system  of  accounts 
at  the  previous  meetings  of  the  association  that  the  execu- 
tive committee  wisely  decided  to  limit  the  papers  on  other 
subjects  to  two. 


It  certainly  would  seem  that  members  of  the  so-called 
learned  professions  would  not  find  it  necessary  to  resort  to 
the  weapons  of  trade  unions — strikes  and  boycotts — to 
"protect"  themselves  against  competition.  Yet  in  certain 
Lancashire  (England)  colliery  districts  the  Colliery  Sur- 
geon's Association  considered  it  necessary^  to  issue  a  notice 
that  on  and  after  a  certain  date  its  members  would  not  un- 
der auv  circumstances  attend  any  miners  who  were  mem- 
bers of  the  Wigan  and  District  Miners'  Permanent  Relief 
Society,  unless  the  cases  were  covered  by  existing  con- 
tracts. The  cause  of  this  action  on  the  part  of  the  surgeons 
was  the  employment  by  miners  of  "non-union  surgeons"  ( !) 
and  the  threat  to  "import"  still  other  surgeons. 


Our  readers  will  not  fail  to  be  interested  in  the  statement, 
appearing  on  another  page,  made  by  President  Everett, 
of  the  Cleveland  Electric  Railway  Co.,  concerning  the 
strike  in  Cleveland.  The  whole  unfortunate  affair  has  re- 
sulted from  a  determination  on  the  part  of  the  men  that  their 
union  shall  be  recognized  by  the  company,  and  none  but 
union  men  employed.  The  company  had  not  taken  the  ad- 
vanced ground  that  the  Amalgamated  Association  of  Street 
Railway  Employes  has  for  its  objects  the  fomentatioit  of  dis- 
■  cord  and  strikes,  and,  therefore,  the  company  could  not  re- 
tain as  employes  members  of  that  association.  On  the 
contrary,  no  objection  was  offered  to  the  union  as  such ;  all 
that  was  claimed  was  the  right  of  the  company  to  employ 
competent  men,  regardless  of  their  membership  in  unions. 
But  now.  after  the  second  strike,  the  company  cannot  with 
justice  to  itself,  do  otherwise  than  make  non-unionism  the 
test  for  men  seeking  employment. 

The  boycott  which  at  first  met  with  some  success  is,  we 
believe,  gradually  falling  to  pieces  of  its  ovm  weight  and  it 
is  confidently  expected  that  the  citizens  of  Cleveland  will 
not  longer  continue  to  submit  to  that  tyranny  which  says  a 
doctor  shall  not  attend  a  man  who  rode  on  a  Big  Consol- 
idated car  under  penalty  of  having  the  boycott  extended  to 
him. 
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Detroit  is  to  have  some  more  street  railway  litigation. 
The  city  council  passed  an  ordinance  requiring  the  Citizens 
Street  Railway  Co.  to  sell  eight  tickets  for  25  cents  and 
give  universal  transfers,  which  was  a])proved  on  August 
i6th.  As  announced  on  another  page  of  this  issue  the  com- 
pany petitioned  the  United  States  District  Court  and  was 
granted  a  temporary  injunction  restraining  the  city  from 
enforcing  the  ordinance.  This  action  has  caused  a  number 
of  Mr.  Maybury's  friends  to  feel  aggrieved ;  they  say  that  if 
the  company  had  only  waited  some  one  representing  the 
city  would  have  tried  to  ride  for  3  cents  under  the  ordinance 
and  on  refusal  have  gone  into  the  state  courts  for  a  writ  of 
mandamus,  whereupon  a  friendly  suit  would  have  followed. 

This  plea  for  friendliness  is  highly  ludicrous  in  view  of 
the  language  that  has  been  used  in  discussing  the  Detroit 
street  railway  situation  for  the  past  six  months.  As  the 
suit  involves  the  question  of  the  obligation  of  a  contract  it 
would  eventually  have  reached  the  federal  courts,  and  it  is 
much  preferable  to  save  the  time  that  would  be  necessary  to 
carry  the  case  up  to  the  state  Supreme  Court. 

As  to  what  the  result  of  the  pending  suit  will  be  there  is 
little  doubt.  The  company  feels  that  it  can  show  5  cents  to 
be  a  reasonable  rate,  even  if  its  ordinance  is  not  held  to  be 
a  contract. 


gentle  but  firm  refusal  to  accept  an  offering  of  money  value. 
There  are  other  ways  in  which  the  men  can  show  each  day 
their  regard  for  those  who  direct  and  govern,  and  bonds  of 
strong  and  enduring  friendship  and  esteem  can  be  welded 
without  resorting  to  an  expression  in  which  a  money  value 
is  involved.  That  manager  who  has  the  welfare  of  his  men 
at  heart  in  the  largest  degree,  is  the  one  who  least  of  all  re- 
quires a  present  to  be  assured  of  their  feeling  for  him. 


The  testimonial  published  in  another  column,  which  was 
tendered  Mr.  Charles  T.  Yerkes  by  a  committee  represent- 
ing nearly  8,000  of  his  employes  on  the  occasion  of  his  re- 
tirement from  the  North  and  West  side  roads  in  this  city, 
was  a  graceful  acknowledgment  of  harmonious  relations 
which  had  existed  between  president  and  men  for  more  than 
10  years.  On  a  previous  occasion,  several  years  ago,  the 
men  desired  to  tender  some  tangible  expression  of  their  re- 
gard, but  as  soon  as  it  was  known  a  positive  request  came 
down  from  the  president's  office  that  the  matter  be  dropped. 
The  boys,  however,  thought  they  saw  their  opportunity 
upon  the  occasion  of  the  sale  of  the  roads  and  the  change  of 
management.  Mr.  Yerkes,  however,  again  sent  a  special 
request  that  no  present  be  sent  him,  although  it  was  planned 
to  give  him  a  princely  gift  of  remembrance.  But  the  men 
were  bound  to  show  their  friendsliii)  in  some  way.  and  a 
beautiful  testimonial  couched  in  worcls  which  ari^  well 
worth  reading  more  than  once  was  presented,  and  there  is 
no  doubt  that  the  recipient  felt  even  more  than  he  ex- 
pressed when  he  told  the  committee  how  highly  he  appre- 
ciated the  simple  token  of  regard. 

The  question  of  presents  from  employes  to  officials  in 
charge  of  operating  departments  is  one  on  which  there  is 
a  great  difference  of  opinion,  and  it  is  fair  to  admit  that 
frequently  such  expressions,  made  in  sincerity  and  in  a 
spirit  of  genuine  regard,  tend  to  strengthen  a  feeling  of 
amity  between  the  recipient  and  the  donors.  On  the  other 
hand,  the  individual  amounts,  while  small,  often  come  from 
men  with  large  families  to  support,  and  with  whom  everv 
dollar  counts.  The  one  to  whom  the  gift  is  sent  is  much 
better  financially  able  to  buy  for  himself  than  the  men  are 
to  give,  and  it  is  impossible  for  some  to  give,  who  have 
the  inclination,  but  who  know  that  in  doing  so  they  are  tak- 
ing money  which  should  be  used  at  home.  The  street  rail- 
way employes  of  the  country,  as  a  body,  are  steady,  in- 
dustrious men,  with  families,  men  who  do  not  squander 
their  earnings,  but  put  them  to  the  noble  purpose  of  cloth- 
ing and  educating  their  children.  We  believe  that  the  wise 
and  generous  position  is  that  taken  by  Mr.  Yerkes  in  a 


L'ntil  quite' recently  continuous  currents  have  held  prac- 
tically exclusive  sway  in  street  railway  work,  and  as  far  as 
can  be  clearly  seen  at  present  they  will  contrive  to  hold  their 
advantage  over  the  alternating  and  polyphase  distribution  in 
the  tramway  service  of  cities  and  thickly  populated  sections 
where  short  hauls  and  heavy  travel  are  the  rule.  Polyphase 
current  distribution,  however,  is  a  comparatively  new  fac- 
tor in  certain  classes  of  railway  work,  which  has  undoubt- 
edly come  to  stay,  and  it  possesses  some  notable  advantages 
in  the  case  of  suburban  and  interurban  railways,  and  where 
cheap  water  powers  are  available  at  some  distance  from  the 
line  of  the  road.  A  few  cases  are  to  be  found  abroad 
where  polyphase  currents  are  used  direct  by  means  of  in- 
duction motors  on  the  cars,  but  this  method  cannot  yet  be 
said  to  have  assumed  much  prominence,  although  it  is  one 
which  gives  promise  of  important  developments  in  the 
future.  The  general  practice  at  present  where  polyphase 
currents  are  used  is  to  generate  them  at  one  central  station, 
the  location  of  which  is  not  important,  as  far  as  the  cost 
of  conductors  is  concerned,  and  at  this  station  if 
distant  from  the  line,  the  current  is  raised  to  5,000  or  6,000 
volts  by  means  of  stationary  step-up  transformers.  From 
the  central  station  these  high  potential  currents  are  led  to 
transformer  stations  located  at  convenient  distributing 
points  along  the  railway  where  tiie  current  is  first  reduced 
in  voltage  by  means  of  step-down  transformers  and  then 
changed  from  alternating  to  direct  in  character  by  means 
of  rotary  transformers,  giving  a  continuous  current  of  550 
volts,  which  feeds  into  the  trolley  line. 

At  first  sight  the  losses  incident  to  the  three  transforma- 
tions of  the  current  lead  to  the  impression  that  such  a  sys- 
tem cannot  be  economical,  and  such  would  have  been  the 
case  of  a  few  years  ago.  In  the  modern  types  of  stationary 
transformers,  however,  and  especially  in  those  of  consider- 
able size  the  loss  of  energy  is  very  slight,  amounting  to 
less  than  2  per  cent  at  full  load,  and  perhaps  4  per  cent 
under  average  conditions.  The  loss  in  the  rotary  converter 
is  somewhat  greater,  amounting  to  say  6  or  8  per  cent, 
which  is  required  to  overcome  friction  and  core  losses.  The 
total  efficiency  of  the  transformations,  therefore,  need  not 
fall  below  80  per  cent  in  a  properly  designed  plant,  but  even 
if  a  considerably  lower  efficiency  is  realized  the  loss  will  be 
less  than  the  drop  usually  allowed  on  long  direct  current 
lines,  while  the  whole  saving  in  copper  due  to  the  use  of 
the  high  potential  circuit  remains  to  be  credited  to  the  poly- 
phase system. 

Some  examples  of  this  method  of  distribution  are  now 
in  evidence  upon  a  number  of  roads  in  this  country,  with 
results  which  have  proved  highly  satisfactory  for  the  time 
this  system  has  been  under  observation.  One  of  the  ear- 
liest examples  of  this  system  was  in  Lowell,  Mass.,  where 
the  cost  of  polyphase  transmission  was  shown  to  be  70 
per  cent  of  the  cost  of  a  separate  direct  current  power  sta- 
tion. An  eighteen  day  test  of  this  system  showed  an  average 
efficiency  of  70  per  cent  measured  from  the  alternators  to 
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the  direct  current  output  of  the  rotary  transformers,  the 
losses  including  those  of  two  sets  of  static  transformers,  the 
line  and  the  rotaries.  The  best  day's  cfificiency  dtirinp;  this 
test  was  73  per  cent.  The  Chicago  &  Miivvaukee  I'Llectric 
l^ailway's  equipment  is  on  this  same  general  plan  of  dis 
Iribntion,  and  although  only  opened  for  traffic  over  its  full 
length  for  a  comparatively  short  time,  is  pronounced  by  its 
engineer  to  have  shown  remarkably  good  results.  This 
plaiU  will  nnil(inlilc(!ly  .show  a  higher  efficiency  than  the 
preceding  one,  as  the  generators  deliver  three  phase  cur- 
rents directly  to  the  converter  station  without  the  interven- 
tion of  step-up  transformers.  The  frequency  of  these  gen- 
erators is  considerably  lower  than  the  general  practice  foi 
combined  lighting  and  power  plants,  being  25  cycles  per 
second,  while  from  40  to  60  is  more  common,  the  highc 
number  being  essential  where  lighting  is  involved. 

A  similar  system  has  been  introduced  in  Washington,  D. 
C,  where  all  the  city  and  suburban  lines  have  been  con- 
solidated under  one  operating  company.  All  the  lines  ex- 
tending beyond  a  certain  distance  from  the  power  house 
are  supplied  with  three-phase  currents  and  considerable 
economy  over  the  former  separate  stations  has  been  real- 
ized even  with  the  temporary  plant  now  in  use.  The  Citi- 
zens' Traction  Co.,  of  Oshkosh,  has  just  completed  a  plant 
of  this  description  and  tvro  others  in  course  of  construction 
for  tlie  Toledo,  Fremont  &  Norwalk  and  the  Dayton  & 
Northern  roads  in  Ohio.  Other  .examples  of  this  distribu- 
tion could  also  be  mentioned,  showing  the  growing  use  of 
this  system  in  railway  work,  and  it  may  be  said  that  when  we 
come  to  distances  beyond  possibly  15  miles  the  polyphase 
system  must  be  used  for  economical  transmission. 

A  farther  development  of  this  system  promises  to  be  in- 
troduced at  no  distant  date  which  will  add  still  more  to  the 
efficiency  of  such  transmissions.  This  lies  in  the  use  of  in- 
duction motors  on  the  cars,  which,  as  suggested  above,  has 
already  met  with  some  success  in  Europe.  In  this  case  ro- 
tary transformers  are  entirely  dispensed  with,  and  only  static 
transformers  are  used,  which  not  only  increases  the  effi- 
ciency of  the  transformation  but  dispenses  with  the  labor 
of  personal  attendance  at  the  converting  stations.  The 
troubles  incident  to  conunutators  are  also  avoided,  although 
the  necessity  of  a  double  trolley  system  is  introduced.  This 
system  was  installed  in  Lugano,  Switzerland,  in  1896,  at 
Evian-les-Bain,  France,  and  at  other  places,  where  it  is 
working  successfully. 

There  are  some  advantages  in  the  induction  type  of  car 
motor  over  direct  current  types,  one  of  which  is  the  retard- 
ing action  of  the  motors  when  driven  lieyond  a  certain  speed 
by  the  car  on  down  grades.  They  may  be  designed  to  de- 
velop a  retarding  force  nuich  greater  than  their  working 
torque  when  their  speed  increases  above  the  normal,  and 
this  efifect  takes  place  automatically,  being  inherent  in  the 
machine.  The  working  torque  may  also  be  increased  by 
connecting  the  motors  in  series,  the  torque  being  propor- 
tional to  the  number  of  motors  so  connected. 


No  better  example  of  what  can  be  accomplished  by 
everybody  pulling  the  same  way.  under  competent  leader- 
ship, could  be  desired  than  that  furnished  in  the  history  of 
the  new  York  State  Street  Railway  Association,  particu- 
larly in  that  history,  since  1895.  At  that  time— when  Mr. 
G.  Tracy  Rogers  was  elected  president — the  affairs  of  the 
association  were  in  a  somewhat  undeveloped  condition : 
in  fact  it  was  little  more  than  a  social  club.    But  Mr.  Rog- 


ers thmiglit  he  saw  in  this  small  collection  of  street  rail- 
way men  t*ie  possibilities  of  an  organization,  whose  in- 
lluence  would  be  far  reaching  and  whose  |)owcr  for  good 
to  its  mendjers,  would  be  practically  unlimited.  He  now 
has  the  satisfaction  of  seeing  his  hopes  fully  justified.  Un- 
der his  energetic  guidance  the  membership  roll  has  in- 
creased until  it  includes  every  prominent  system  in  the 
slate,  and  its  meetings  have  grown  so  enormously  in  value 
that  its  influences  is  felt  way  beyond  the  boundaries  of  its 
own  state.  Its  methrjds  are  carefully  watched  by  officials 
of  similar  organizations,  and  the  papers  and  discussions 
jiresented  at  its  conventions  arc  largely  read  and  studied 
by  managers  all  over  the  United  States. 

CONVENTION  PROGRAMS. 


The  papers  to  be  read  before  the  convention  of  the  Amer- 
ican Street  Railway  Association  next  month  are  as  follows: 

"Maintenance  of  Car  Equipment."  J.  H.  Van  Derveer, 
Brooklyn  Heights  Railroad  Co. 

"The  Modern  Street  Railway  Shop:  Its  Design,  Ma- 
chinery and  Shop  Practice."  B.  L.  Kilgour,  electrical 
engineer,  Cincinnati  Street  Railway  Co. 

"Train  Service  and  Its  Practical  Application."  Ira  A. 
McCormack,  general  superintendent,  Brooklyn  Heights 
Railroad  Co. 

"Construction  and  Maintenance  of  Railway  Track." 
ICdward  Butts,  Metropolitan  Street  Railway  Co.,  Kansas 
City. 

"Investments  in  Street  Railways:  How  Can  They  Be 
Made  Secure  and  Remunerative."  Charles  T.  Yerkes,  presi- 
dent, Chicago  Traction  Co.  and  Union  Elevated  Railroad 
Co.,  Chicago. 


The  papers  and  reports  before  the  convention  of  the 
Street  Railway  Accountants'  Association  of  America  in 
October  are  to  be  as  follows : 

"Materials  and  Supplies  Accounts."  W.  M.  Barnaby, 
chief  accountant,  Brooklyn  Heights  Railroad  Co. 

"Car  Mileage."  H.  C.  Mackay,  comptroller  and  auditor, 
Milwaukee  Electric  Railway  &  Lighting  Co. 

"Report  of  Committee  on  Standard  System  of  Accounts." 
C.  N.  Duffy,  chairman. 

"Report  on  Department  of  Blanks  and  Forms."  W.  B. 
Brockway,  secretary  of  the  association. 


DETROIT  SITUATION. 


The  ordinance  passed  by  the  city  council  of  Detroit,  as 
published  in  the  "Review"  for  August,  page  509,  was  ap-  ^ 
proved  by  the  mayor  on  .\ugiist  i6th.  On  the  same  day 
Judge  Swan,  of  the  United  States  District  Court,  issued  an 
interlocutory  order  restraining  the  city,  the  mayor,  council, 
corporation  counsel  or  any  city  officials,  from  attempting  to 
enforce  the  provisions  of  this  ordinance  on  the  grounds  that 
it  was  a  direct  violation  of  existing  contracts  (ordinances') 
entered  into  between  the  city  and  the  company.  This  stops 
the  proposed  mandamus  for  which  the  mayor  had  intended 
to  ask  the  lower  courts,  to  enforce  the  ordinance  and  also 
places  the  entire  matter  in  the  United  States  courts,  where 
it  will  probably  reach  the  highest  judicial  tribunal  in  the  land 
and  settle  once  and  for  all  the  question  of  whether  or  not 
an  ordinance  is  a  contract  regarding  fares,  or  whether  a  city 
can  reduce  fares  below  that  provided  in  the  ordinance. 
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Seventeenth  Annual  Meeting  of   the   Street    Railway  Association    of   the  State  of    New  York  at   Ithaca,  Sep- 
tember i2th  and  13th     A  Most  Enthusiastic  and  Well  Attended  Convention — Papers  and  Discussions. 


The  17th  annual  convention  of  the  New  York  State  Street  Kail- 
way  .Association  convened  at  the  New  Ithaca  Hotel,  Ilhaca,  N.  Y.. 
September  12th,  at  1 1:15  a.  m.,  with  Persident  Rogers  in  the  chair. 
The  meeting  was  scheduled  to  open  at  10  a.  m.,  but  owing  to  a  de- 
lay in  the  arrival  of  all  the  morning  trains  the  time  was  post- 
poned to  the  later  hour.  About  fifty  gentlemen  were  present  when 
the  meeting  was  called  to  order,  and  the  roll  call  showed  delegates 
representing  28  roads  in  attendance.  On  motion  by  Mr.  Vreeland. 
the  reading  of  minutes  of  previous  meeting  was  dispensed  with,  and 
they  were  approved  as  printed. 

President  Rogers  then  read  the  following  address: 

PRESIDENT'S  ADDRESS. 

Gentlemen  of  the  .Association: 

It  is  again  my  pleasure  to  extend  to  you  all  a  most  cordial  greet- 
ing, to  this  our  Seventeenth  .Annual  Meeting.  Each  succeeding 
convention  has  proven  more  largely  attended  and  interesting  than 
the  former,  and  judging  from  the  papers  and  topics  we  have  before 
us  fordiscussion  and  the  environments  with  whichwc  are  surrounded 
in  this  beautiful  university  city,  this  meeting  promises  to  be  no  ex- 
ception. I  have  often  called  your  attention  to  the  benefits  to  be 
derived  from  a  free  discussion  and  interchanging  of  ideas  and  ex- 
periences at  these  conventions,  and  I  trust  you  will  not  WMJt  to  be 
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called  upon,  but  that  each  one  in  attendance  will  appreciate  the  duty 
and  privilege  both  by  interrogatives  and  explaining  his  views  on 
each  subject  as  presented. 

In  former  years  it  was  very  difficult  to  induce  members  to  pre- 
pare and  present  papers,  and  still  more  difficult  to  provoke  or  ob- 
tain a  free  discussion  of  the  papers  and  topics  presented.  One 
day  was  sufficient  to  transact  the  business  of  the  annual  convention, 
leaving  ample  t'me  for  the  pleasure,  which  our  host  had  in  prepara- 
tion, but  the  two  days  we  now  devote  to  our  meeting  are  fully  oc- 
cupied. Notwithstanding  the  general  invitation  extended,  we  have 
often  been  obliged  to  depend  upon  the  larger  roads  for  papers  and 
discussion.  This  shouk:  not  be.  The  men  connected  with  the 
smaller  roads,  also  those  in  subordinate  positions  on  the  larger 
ones,  ought  to  appreciate  the  great  benefits  and  opportunities  ex- 
tended to  them  at  these  conventions,  to  present  their  ideas,  and 
bring  themselves  more  clearly  before  the  street  railway  world. 

It  has  been  my  privilege  each  year  to  congratulate  you  on  the 
condition  of  our  association.  I  attribute  our  substantial  growth 
and  development  to  the  interest  that  each  individual  has  taken  in 


its  affairs.  This  not  only  applies  to  the  presidents,  but  to  the  vari- 
ous officers  and  heads  of  the  different  departments  of  the  roads, 
constituting  this  association.  It  is  the  result  of  united  effort  on  the 
part  of  the  progressive  street  railroad  men  of  the  Empire  Stale. 
Our  reports  of  annual  meetings  are  not  only  sought  for  by  various 
libraries  in  this  country,  but  we  have  many  inquiries  for  them  from 
abroad. 

The  past  year  has  been  one  of  more  than  usual  advancement  in 
every  department  of  street  railway  development.  Compressed  air, 
as  a  motive  power,  is  now  a  practical  success,  not  a  theory,  and  in 
actual  use  on  the  Metropolitan,  of  New  York  City.  The  under- 
ground trolley,  as  used  in  New  York  City,  has  successfully  wintered 
through,  and  today,  I  believe,  is  the  acme  of  street  railroad  opera- 
tion in  large  cities  where  the  traffic  will  warrant  the  tremendous 
outlay.  Inrt-ease  in  cost  of  material  continues.  Iron  and  all  its 
manufactured  products  are  in  strong  demand,  and  important  street 
railroad  and  municipal  work  is  delayed  on  account  of  the  inability 
to  fill  orders  for  material,  particularly  special  work.  The  use  of 
aluminum  in  place  of  copper  as  an  electrical  conductor  furnishes 
a  possible  relief  for  the  embarrassment  occasioned  by  the  rapid  in- 
crease in  the  cost  of  copper.  Aluminum  has  already  been  suc- 
cessfully used  to  some  extent  on  long  distance  lines. 

Expansion  seems  to  be  the  order  of  the  day  and  is  not  confined 
to  the  Government.  The  street  railways  of  this  country  have  been 
the  means  of  expanding  our  cities  and  reaching  out  into  the  adja- 
cent villages  and  hamlets,  and  the  building  of  interurban  roads  has 
been  more  marked  than  ever,  and  I  believe  the  work  will  be  of  un- 
told benefit. 

The  development  of  interurban  roads  is  one  of  the  most  inter- 
esting and  promising  studies  of  the  day,  both  sociologically  and 
physically;  by  it  the  farm  life  is  relieved  of  many  of  the  disadvan- 
tages which  belong  to  isolation.  The  new  electric  railway  con- 
struction is  on  a  healthy  basis.  Practical  street  railway  men  who 
are  now  interested  in  street  railway  properties  are  quietly  look- 
ing about  and  planning  interurban  lines,  w'hich,  if  they  build — judg- 
ing from  past  experiences,  will  soon  become  paying  properties. 

The  interurban  railroad  proposition  is  an  attractive  one,  espe- 
cially to  street  railway  owners  and  managers  who  have  had  experi- 
ence with  city  property.  The  question  of  franchise  is  much  simpler 
than  in  the  cities,  in  spite  of  the  fact  that  concessions  usually  have 
to  be  secured  from  a  greater  number  of  municipalities.  The  abut- 
ting owner  is  benefited  to  a  greater  extent  by  having  the  railway  in 
front  of  his  property  than  is  the  case  in  cities.  It  gives  him  di- 
rect transportation  at  his  door,  and,  in  fact,  the  community  as  a 
whole  is  ready  to  welcome  a  transportation  agency,  which  is  more 
convenient  and  cheaper  than  heretofore  existed.  In  the  next  place 
franchises  are  usually  perpetual  and  the  conditions  are  less  apt  to 
be  reviewed  by  a  common  council  with  each  change  of  administra- 
tion. In  many  cases,  mechanical  problems,  which  render  the  life 
of  the  city  manager  a  burden,  disappear  in  the  interurban  railroads. 
The  track  can  be  built  and  rails  or  ties  replaced  without  permanent 
excavation.  There  seems  to  be  less  chance  for  radical  changes  in 
the  development  of  the  interurban  roads  than  in  the  present  city 
service. 

The  success  which  has  attended  the  alternating  current  has 
largely  contributed  to  the  rapid  development  of  the  interurban 
service,  and  the  cheap  accommodation  as  compared  to  steam  rail- 
roads has  very  materially  stimulated  the  building  of  these  roads.  In 
many  instances  steam  railroads  which  were  losing  ventures  have 
been  electrified  and  made  to  pay  handsome  returns  upon  the  in- 
vestment. By  experience  it  has  been  shown  that  a  trolley  line  can 
be  constructed,  maintained  and  operated  at  a  less  cost  than  a  steam 
line.  The  steam  railroads  recognize  this  dangerous  competitor  for 
short  distance  travel,  and  in  some  instances  are  doing  their  utmost 
to  suppress  it,  but  "it  is  a  condition  and  not  a  theory  that  confronts 
them." 

The  carrying  of  freight  by  electric  railroads  is  one  of  the  most 
important  matters  which  affect  interurban  roads,  and  some  of  them 
to  a  serious  extent.     In  some  instances  the  steam  railroads  have 
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qiicstioned  the  right  of  the  trolley  roads  to  carry  freight,  but  in 
a  recenl  decision  in  the  Supreme  Court  of  New  York,  rendureil 
by  JudKe  Mercan,  it  was  clearly  decided  that  the  trolley  roads 
of  this  state  had  a  right  to  transjjort  freight  and  express  matter. 
I  think  that  the  steam  railroads  stand  in  their  rnvn  light  in  attempt- 
ing to  fight  this  proposition,  as  transportation  begets  freight  and 
creates  business,  while  in  a  few  cases  the  intcrurban  roads  will  in- 
terfere to  a  small  extent  with  existing  business  between  two  points, 
a:  other  places  it  would  give  more  than  it  takes.  There  is  no  good 
reason  why  the  trolley  roads, occupying  streets  and  highways,  should 
not  haul  freight  and  express  over  its  tracks  as  well  as  any  company 
organized  to  do  a  general  teaming  business,  which  hauls  the  same 
identical  merchandise  over  the  saine  roads  in  wagons,  and  which 
use  the  streets  and  pavements  of  our  cities  or  country  roads.  The 
movement  of  cars  drawn  by  steam  locomotives  over  streets  is  an 
entirely  different  proposition. 

The  question  of  carrying  the  United  States  mail  on  electric  car.s 
has  been  discussed  both  pro  and  con.  I  am  satisfied  that  the  carry- 
ing of  the  United  States  mail  at  the  present  rate  is  i  ol  ,\  jirofitable 
department  of  the  trolley  road,  but  there  is  no  question  but  that  it  is  a 
great  accommodation  to  our  patrons  and  a  convenience  to  the  pub- 
lic. This  compensates,  in  a  large  measure,  for  the  meager  payment 
we  receive  forthis  service,  however,  I  believe  "The  laborer  is  worthy 
of  his  hire,"  and  a  united  elTort  on  our  part  to  secure  adequate 
compensation  for  the  carrying  of  the  United  States  mail  should  be 
made. 

The  employers  and  employes  of  the  street  railroads  of  the  state 
of  New  York  are  to  be  congratulated  upon  the  pleasant  relations 
existing  between  them.  This  is  largely  due  to  the  intelligence, 
ambition  and  appreciation  of  the  men  connected  with  our  roads 
and  the  sincere  efforts  on  the  part  of  the  employers,  to  better 
the  condition  of  employes.  As  a  rule,  great  care  has  been  taken 
by  the  management  of  our  street  railroads  in  the  selection  of  help, 
and  they  have  been  regarded  as  reasonable,  intelligent  men,  and 
recognized  that  each  is  doing  a  work  as  dignified  in  its  way  as  that 
of  the  head  of  any  of  the  departments,  or  the  president  of  the  com- 
pany. Merit  and  ambition  have  been  recognized  and  promotion 
has  been  made  from  the  ranks.  An  interest  and  friendship  has 
been  taken  in  the  men  employed,  and  the  ainbition  to  rise  from  the 
lowest  place  in  the  ranks  has  been  respected  and  rewarded.  In 
many  instances  the  men  have  learned  that  the  management  takes 
more  than  the  usual  interest  of  the  employer,  not  only  with  the 
duties  connected  with  the  road,  but  practical  synipathies  have  been 
shown  them  in  their  personal  troubles,  and  no  effort  has  been 
spared  on  the  part  of  the  management  to  better  their  condition. 
Upon  the  manager's  treatment  of  employes  depends  the  success  of 
his  administration  more  than  upon  any  other  feature. 

Too  much  interest  cannot  be  taken  in  the  mutual  benefit  aid  so- 
c'eties  connected  with  our  roads.  They  are  doing  a  wonderful  work 
in  developing  a  cordial  fraternal  feeling  as  well  as  stimulating  an 
interest  in  their  work.  It  also  gives  the  management  an  opportunity 
to  show  its  genuine  friendship  and  interest  for  the  men  as  a  body, 
and  to  assist  them  in  many  directions,  such  as  furnishing  literature, 
libraries,  club  rooms  and  entertainments;  in  short,  being  one  of  their 
number.  The  successful  managers  of  today  are  men  who  do  not 
hold  themselves  aloof  from  their  employes.  They  are  honest  in 
their  friendship  for  the  workers  in  every  branch  of  the  service, 
showing  practical  interest  in  their  welfare  and  advancement,  listen- 
ing patiently  to  all  the  grievances  and  discussing  them  frankly  and 
fieely,  promptly  investigating  and  correcting  any  abuses  or  unfair- 
ness which  may  creep  into  the  service.  The  manager  who  con- 
ducts his  road  on  these  lines  teaches  his  men  to  be  loyal  and  enthusi- 
astic in  the  service  of  the  company,  creates  in  them  a  self  respect 
and  manliness,  and  he  need  have  no  fear  of  strikes.  Should  one 
be  brought  about,  the  proof  of  justification  would  rest  with  the  em- 
ployes, and  the  verdict  of  the  public  would  be  in  favor  of  the  road. 

The  operating  expenses  of  the  average  street  railway  is  60  per 
cent  of  the  gross  receipts.  Labor  constitutes  from  40  to  60  per  cent 
cf  the  total  operating  expenses,  i.  e.,  from  25  per  cent  to  35  per  cent 
of  the  gross  earnings  goes  to  pay  labor;  therefore,  wdien  earnings 
are  reduced  5  per  cent  through  hostilities,  legislation,  or  otherwise, 
the  natural  result  is  that  the  employes  will  suffer  a  reduction  in 
wages  from  15  to  20  per  cent. 

The  street  railroads  have  pursued  a  liberal  and  progressive  policy; 
they  not  only  keep  .abreast  of  the  times,  but  have,  of  their  own 
accord,    made    good    and    valuable    concessions,    and    this    without 


moral  or  legal  obligations.  The  public,  as  a  rule,  seem  to  accept 
these  concessions  with  a  "thank  you"  at  the  time,  but  it  is  not  long 
before  they  expect  still  further  concessions  and  forget  the  past. 
fCxtensions  arc  being  made  in  every  large  city,  gradually  increas- 
ing the  haul  but  without  increasing  the  fare,  and  now  in  large  citicj 
5  cents  carries  the  rider  to  almost  any  part  of  the  city,  and  four 
or  five  times  as  far  as  it  did  10  years  ago.  Without  question,  a 
liberal  policy  pays  everywhere,  and  the  broad  gaged,  progressive 
ideas  adopted  by  the  street  railroads  cannot  fail  to  be  appreciated 
lij   a  fair-minded  public. 

I'rogfessive  citizens  make  successful  cities.  Villages  grow  into 
cities  by  the  efforts  of  men  more  than  by  the  force  of  circumstances. 
The  progressive  street  railway  man  of  this  country  has,  in  many 
instances,  been  obliged  to  fight  bitterly  in  order  to  carry  out  the 
advanced  ideas  or  plans  which  he  may  have  conceived  for  rapid 
transit.  Often  these  plans  were  far  in  advance  of  the  limes  and 
the  public  failed  to  grasp  the  benefits  to  be  derived  from  them  and 
has  not  only  made  it  difficult  to  carry  them  into  execution,  but,  in 
inany  instances,  defeated  enterprises  which  would  have  added  very 
largely  to  the  public  comfort  and  the  advancement  of  taxable  prop- 
erty. The  public  should  take  into  consideration  the  fact  that  a 
street  railroad  (differing  from  almost  every  other  business)  must 
bt  operated  365  days  in  the  year,  and  from  18  to  24  hours  a  day, 
and  the  manager  must  meet  the  complaints,  desires  and  whims  of 
the  public  with  a  pleasant  smile  and  must  be  like  the  compass  with 
the  four  cardinal  points.  He  must  understand  the  people's  wants, 
the  employes'  wants,  the  cities'  wants  and  the  stockholders'  wants, 
all  four  having  claims  which  must  and  should  be  satisfied.  In 
niany  cases  these  interests  are  conflicting.  The  people  seem  to  re- 
gard the  operation  of  a  street  railway  as  a  decidedly  easy  matter. 
While  it  may  appear  so  to  them — and  they,  no  doubt,  intend  to  be 
fair — there  are  difficulties  which  have  been  worked  out  by  sys- 
tematic methods  which  mislead  them  in  their  judgment.  No  line  of 
business  tends  more  rapidly  to  build  up  suburban  territory,  fur- 
nishes cheap,  comfortable  and  healthful  homes  to  people  within 
reach  of  their  business,  develops  the  growth  of  the  city,  brings  un- 
improved and  dormant  real  estate  into  the  market  and  increases 
the  assessed  value  of  city  property.  The  street  railroads  have  done 
much  toward  the  social  and  moral  advancement  of  the  communities 
111  which  they  are  located. 

Much  has  been  said  against  trusts  and  consolidation  of  business 
interests.  We  are  one  of  the  exceptions.  I  can  state  without  fear 
01  contradiction,  that  in  every  instance  of  consolidation  of  street 
railroads  the  public  has  been  benefited,  and  the  conveniences  of 
civilized  life  have  been  enhanced. 

We  have  been  accustomed  to  hear  the  familiar  expression, 
"Everything  has  been  cheapened  in  price,  but  street  car  fare  re- 
mains the  same,"  It  is  now  an  undisputed  fact  that  nearly  every- 
thing has  advanced  in  price,  especially  material  used  by  street  rail- 
ways, but  "street  car  fare  remains  the  same,"  and  in  this  connec- 
tion I  will  state  that  twice  the  accommodation  and  benefit  is  being 
given  for  a  S-cent  fare  than  at  the  beginning  of  the  present  decade, 
and  hence  street  car  fares  have  actually  been  cheapened  by  more 
than  50  per  cent.  What  constitutes  a  ride  in  a  street  car  today  is 
certainly  double  the  ride  of  10  years  ago,  and  the  cost  of  operating 
is  twice  as  much  as  under  the  old  method  and  system.  The  more 
than  generous  distribution  of  transfers  has,  I  believe,  had  the  effect 
to  quiet  the  3  or  4-cent  advocate.  The  average  total  cost  of  carry- 
ing a  passenger  is  3.8  for  each  person,  and  if  one  wil!  carefully  study 
the  street  railway  system  of  New  York  City  he  can  live  aboard  the 
cars  for  an  indefinite  period,  for  a  nickel. 

The  successful  managers  are  those  who  watch  carefully  the  trafl^ic 
and  regulate  their  car  service  by  the  daily  receipts.  In  many  cases 
it  is  necessary  to  withdraw  cars  from  ser\-ice  on  the  lines  where  the 
returns  are  less  than  satisfactory,  and  in  others  the  car  speed  has 
been  gradually  increased  to  a  degree  where  one  or  more  cars  could 
be  withdrawn,  and  by  enlarging  the  cars,  give  the  same  5er\-ice. 
Wages  by  this  means  have  been  reduced,  reserve  equipment  ob- 
tained, and  the  maintenance  charges  also  reduced  proportionately. 
The  people  are  being  educated  to  rapid  transit,  and  so  far  as  is  con- 
S'stent  with  safety,  the  public  demands  it.  They  cannot  do  other- 
wise. By  the  adoption  of  the  highest  practical  rate  of  speed  the 
value  of  property  will  be  approximately  increased  in  proportion 
thereto,  as  the  outlying  land  will  comparatively  be  brought  just  so 
much  nearer  the  business  center.  Rapid  transit  is  the  most  im- 
portant factor  in  the  building  up  of  residence  territory  compara- 
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lively  remote  from  the  business  center.    The  general  belief  that  the 
trolley  is  "The  Juggernaut"  of  the  city,  is  fast  disappearing. 

The  action  of  the  Supreme  Court  of  our  state  in  granting  the 
Brooklyn  Heights  R.  R.  an  allowance  of  $500  against  the  plaintiff 
in  an  unsuccessful  damage  suit,  is  greatly  to  be  commended.  If 
this  precedent  is  followed  in  similar  cases  it  cannot  fail  to  greatly 
decrease  this  class  of  litigation.  The  greater  number  of  persons 
injured  who  commence  suit  against  the  street  railway,  are  incited 
l>j  the  unscrupulous  and  avaricious  ambulance  lawyers,  who  know 
that  they  have  no  case,  but  rely  on  the  sympathy  of  jurors,  or  the 
forcing  of  the  company  into  a  settlement. 

The  handling  of  damage  cases  should  be  conducted  by  men  nat- 
urally qualified  for  this  class  of  work.  They  should  have  the  best 
interests  of  their  road  at  heart,  and  yet  not  be  too  greatly  preju- 
diced in  its  favor.  They  should  have  good,  sound  judgment,  and 
be  careful  of  the  details  to  the  highest  degree  and  have  an  even, 
calm  temperament,  ever  ready  for  a  call,  polite  and  sympathetic. 
They  should  be  men  accustomed  to  handling  all  clases  of  people 
without  combating  or  irritating,  and  must  never  appear  over 
anxious  for  a  settlement. 

It  has  been  stated  on  good  authority  that  the  high  water  mark  of 
bicycles  was  reached  in  1897.  In  my  opinion,  the  bicycle  will  be 
continued  as  a  convenience,  but  its  use  as  a  pastime  is  on  the  wane. 

The  automobile  has  taken  a  position  of  the  utmost  importance 
in  the  transportation  of  the  world.  What  effect  it  will  have  upon 
street  railway  travel  we  are  unable  to  state.  It  will,  no  doubt,  in 
a  large  degree,  take  the  place  of  the  horse,  but  I  question  it  ever 
supplementing  the  street  car.  As  yet  it  is  largely  experimental, 
however,  the  possibilities  of  the  automobile's  practicability  in  the 
line  of  cabs,  omnibuses,  etc.,  must  be  regarded  by  street  railway 
men  with  close  attention,  if  not  concern. 

Much  has  been  said  and  written  regarding  the  maintenance  of 
parks  by  street  railways;  also  the  question  of  furnishing. free  en- 
tertainments for  the  public  at  these  pleasure  resorts.  There  is  no 
question  but  that  this  department  of  our  business  can  be  overdone 
and  made  unprofitable,  and  each  road  should  be  governed  by  cir- 
cumstances and  surroundings.  For  instance,  in  New  York  City, 
the  question  is,  "How  can  we  carry  people  who  desire  to  ride?" 
and  in  smaller  cities,  "How  can  we  induce  the  people  to  ride?" 
Again,  great  judgment  should  be  displayed  in  the  location  of  the 
park  or  pleasure  ground,  as  relative  to  the  city  and  the  ability  to 
transport  the  crowd  rapidly.  The  amount  expended  in  this  direc- 
tion should  at  least  show  an  equal  amount  in  the  returns.  There 
arc  .ilso  other  advantages  which  are  evidently  overlooked;  in  the 
first  place,  it  is  a  natural  tendency  for  the  number  of  pleasure  seek- 
ers to  increase,  and  the  advantages  of  a  park  in  the  neighborhood 
of  a  city  are  considerable  and  will  appeal  to  the  continually  chang- 
ing number  of  people.  The  real  value  of  property  of  this  kind  is 
increased  somewhat  by  its  accessibility,  but  depends  largely  upon 
the  manner  in  which  the  park  is  conducted.  The  success  or  fail- 
ure, in  some  instances,  is  almost  entirely  dependent  upon  the  proper 
selection  of  attractions.  The  park  is  looked  to  for  amusement,  and 
unless  amusement  of  some  kind  is  furnished  the  public,  the  road  de- 
pending upon  it  for  increased  travel,  will,  in  my  opinion,  be  very 
much  disappointed.  The  question  of  charging  admission  to  parks 
has  been  thoroughly  discussed  heretofore  at  various  conventions. 
In  most  instances  where  the  sale  of  liquor  has  been  conducted,  I 
am  informed,  the  parks  were  failures. 

The  question  of  the  paving  of  street  as  required,  under  the  pres- 
ent railroad  law,  and  the  Court  of  Appeals  decision  in  the  Conway 
case,  makes  the  building  of  roads  or  the  maintenance  of  the  present 
ones,  especially  in  villages  and  small  cities,  a  very  serious  problem. 
It  is  an  impossibility  for  these  roads  to  live  and  comply  with  the 
present  state  law  and  do  the  paving  required,  and  before  roads 
can  be  successfully  financiered  or  maintained,  in  these  municipali- 
ties, they  must  have  some  relief  from  the  Legislature.  There  are 
many  obvious  reasons  why  this  legislative  relief  should  be  furnished. 
There  is  no  one  element  that  tends  more  to  build  up  small  cities 
than  rapid  transit,  and  the  increase  of  value  of  taxable  property 
thereby,  alone  more  than  offsets  the  unfair  burden  placed  upon  the 
railroads  to  help  pay  for  pavements  which  they,  under  mechanical 
power,  do  not  use. 

Municipal  ownership  has  received  some  very  severe  blows  of  late. 
In  nearly  every  instance  where  fair  propositions  have  been  discussed 
as  to  the  method  or  means  by  which  municipalities  could  become 
the  owners  of  street  railroads,  we  have  seen  the  municipalities  dodge 


the  issue;  but  if  municipal  ownership  could  be  obtained  by  con- 
fiscation, no  doubt  that  theory  would  have  plenty  of  adherents. 
I  believe  it  has  been  very  thoroughly  demonstrated  that  it  would 
be  utterly  unwise  to  place  the  control  of  a  city's  transportation 
agency  in  any  other  than  private  hands.  The  interest  of  a  growing 
city  and  its  street  railroads  should  be  mutual,  and  no  pains  should 
be  spared  on  the  part  of  the  street  railway  to  meet  every  fair, 
legitimate  demand  made  by  the  city's  officials,  the  public  and  the 
press,  and  all  should  work  together  to  build  up  and  develop  ou 
broad  lines,  the  municipality. 

There  are  two  sides  to  the  question  of  short  time  franchises.  In 
cnc  instance,  the  obtaining  of  capital  to  finance  the  property  on  a 
short  term  franchise  is  not  only  difficult  and  dangerous  to  the  in- 
\ebtor,  but  large  rates  are  demanded,  and  the  same  degree  of  per- 
manency cannot  be  used  in  construction  and  equipment,  as  illus- 
trated by  the  New  York  City  railway  companies,  which  have  ex- 
pended millions  of  dollars  in  the  adoption  of  cable  and  electricity, 
and  are  giving  New  York  the  universal  transfer  system  and  im- 
proved cars  and  car  service,  which  they  could  not  have  done  under 
short  term  franchises. 

The  Metropolitan,  of  New  York  City,  has  given  the  people  many 
evidences  of  conception  and  generosity  of  action  and  breadth  of 
view,  which,  when  dealing  with  questions  of  public  interest,  always 
bring  about  the  greatest  possible  benefit  to  the  community.  The 
1  roposition  made  by  this  company  to  the  city  of  New  York  this 
hist  year,  to  furnish  them  with  rapid  transit,  could  not  be  duplicated 
by  any  other  transportation  agency  or  individual  capital,  owing 
to  their  inability  to  provide  the  transfers  that  the  Metropolitan 
alcne  can  furnish,  a  condition  due  largely  to  their  existing  lines. 
In  my  opinon,  the  proposition  was  a  broad  and  generous  one,  and 
upon  the  refusal  of  the  concessions  which  they  asked  for,  I  am  not 
at  all  surprised  at  the  prompt  withdrawal  of  the  proposition,  as  it 
would  demand  an  enormous  outlay  of  capital,  upon  which  the  re- 
mote future  would  be  called  upon  for  dividends.  The  result  is  that 
the  city  of  New  York  is  still  dawdling  with  the  question  of  rapid 
transit,  and  is  no  nearer  the  much  sought  for  relief  than  it  was  some 
years  ago.  It  is  difficult  to  predict  any  relief  in  relation  to  the 
question  of  rapid  transit  in  Greater  New  York,  except  through 
the  efforts  of  the  present  companies. 

During  the  past  year  many  miles  of  road  in  New  York  have  been 
changed  to  the  underground  trolley,  and  much  new  equipment 
added.  Still  further  important  changes  are  in  progress  and  will 
be  completed  as  soon  as  possible.  The  contemplated  tunnel  under 
the  East  River,  when  completed,  will  furnish  great  relief  to  the 
traveling  public  between  these  two  cities.  The  purchasing  and 
consolidation  of  the  various  roads — including  the  elevated — in 
Brooklyn,  by  the  Brooklyn  Rapid  Transit  System,  illustrates  again 
the  benefits  to  the  public  of  consolidation.  They  have  already 
placed  the  Fifth  Avenue,  Coney  Island  branch  of  the  Brooklyn 
Elevated  road  under  electric  operation,  and  very  satisfactory  train 
service  is  now  being  obtained. 

The  purchasing  and  remodeling  of  the  Brighton  Beach  Hotel  by 
the  Brooklyn  Rapid  Transit  Co.  is  a  new  departure,  and,  I  am  in- 
formed, has  been  a  marked  success. 

I  would  call  your  attention  to  the  purchase  and  consolidation  of 
the  18  roads  in  the  western  part  of  the  state,  including  Buffalo.  I 
am  informed  that  this  consolidation  has  already  proven  to  be  a  great 
benefit  to  the  public  at  large  in  that  territory. 

The  history  of  recent  legislation  is  too  fresh  in  the  minds  of  all 
of  you  for  me  to  dwell  upon  at  any  length.  The  general  expres- 
sion on  the  part  of  street  railway  officials  in  relation  to  the  taxation 
of  franchises  is,  that  a  street  railway  or  any  other  corporation  using 
the  streets  of  a  municipality,  should  pay  a  tax,  based  upon  its  earn- 
ing power. 

The  Ford  franchise  bill,  as  you  are  aware,  was  hastily  passed  the 
day  the  Legislature  adjourned.  A  hearing  was  granted  by  Gov- 
ernor Roosevelt,  and  the  corporations  of  the  state  presented  the 
reasons  why  this  unjust  and  illy  constructed  bill  should  not  be- 
come a  law.  We  were  treated  .by  him  at  this  hearing  with  his 
usual  fairness,  and  our  arguments  were  patiently  listened  to.  We 
asked,  first,  that  the  governor  adhere  to  his  message  of  March 
27th,  in  which  he  suggested  that  a  committee  from  both  houses  be 
selected  to  deal  with  this  question  and  prepare  a  bill  and  report  to 
the  next  Legislature.  In  case  he  did  not  see  his  way  clear  to  do 
this,  that  he  reconvene  the  Legislature  and  a  graduated  bill  based 
upon  gross  earnings  be  passed.     The  Legislature  was  reconvened 
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ami  the  present  bill  was  enacted,  which,  in  my  opinion,  is  an  im- 
provement over  the  Ford  franchise  bill  for  numerous  and  obvious 
reasons,  among  which  is  the  fact  that  under  the  Ford  franchise  bill 
the  franchises  were  to  be  assessed  ns  real  estate  by  the  local  assesors.  I 
am  satisfied  that  the  State  Tax  Commissioners  are  men  of  good,  sound 
judgment,  and  will  treat  this  inatler  fairly.  It  is  the  general  opin- 
ion, I  find,  lliat  the  street  railways  are  not  now  paying  a  franchise 
ta.x,  and  the  piil>lic  as  a  ride  have  the  idta  that  we  have  been  exempt 
fiom  taxation;  such  is  not  the  case,  as  we  are  all  well  aware.  The 
last  publislied  report  of  the  Stiite  Board  of  Railroad  Commissioners 
shows  tliat  the  condjined  street  surface  railroads  of  this  state  paid 
2S  per  cent  of  their  net  income  in  taxation  and  a  divi<lend  of  but 
2.3  per  cent  on  their  capital  stock. 

The  following  arc  a  few  of  the  arguments  which  I  presented  be- 
fore the  governor,  and  the  same  will,  I  think,  bear  repealing  at 
this  time. 

One  hundred  and  three  street  surface  railroads  submitted  annual 
reports  to  the  state,  49  of  which  show  a  surplus  amounting  to  $1,- 
102,85s,  ^"'1  54  show  a  deficit  amounting  to  $471,848. 

Of  the  $1,102,855  surplus,  $805,288  is  shown  by  12  companies  in 
Greater  New  York,  leaving  but  $207,5^)7  to  be  divided  among  the 
37  companies  outside  of  (hat  city. 

Of  the  103  companies  reporting,  but  18  declared  dividends  (5  of 
these  being  in  Greater  New  York)  the  total  dividends  amounting 
to  $3,069,465,  of  which  the  five  Greater  New  York  roads  paid 
$2,512,374,  leaving  a  balance  of  only  $557,091  to  be  divided  among 
the  remaining  13  dividend  paying  roads.  Six  of  the  dividend  pay- 
ing roads  showed  a  deficit  after  so  doing.  Eight  of  the  103  street 
surface  railroads  mentioned  have  gone  into  the  hands  of  receivers 
during  the  past  four  years. 

In  addition  to  the  above  mentioned  8  companies,  at  least  12  or  15 
have  gone  out  of  business  entirely  or  saved  themselves  from  going 
into  receivers'  hands  by  making  some  arrangements  with  the  bond- 
holders. 

Briefly,  the  above  report  shows  that  the  small  and  medium  sized 
street  surface  railroads  in  New  York  State,  and  in  fact  all  the  roads 
with  the  exception  of  those  in  the  very  largest  cities,  are  struggling 
along  under  the  most  discouraging  conditions. 

There  is  $1,683,195,749  invested  by  the  combined  transportation 
companies  of  this  state  in  roadbed  and  equipment.  A  large  portion 
of  this  enormous  amount  invested — representing  the  capital  stock 
and  bonded  indebtedness  of  the  several  companies — has  been  sunk 
in  a  depreciation  of  the  value  of  both  construction  and  equipment 
aiid  in  expenditure  for  replac.?mcnt  made  necessary  thereby,  par- 
ticularly by  street  surface  railroads  for  the  development  of  me 
chanical  traction,  especially  electrical,  the  operation  of  which  for  the 
past  decade  has  been  largely  experimental,  necessitating  frequent 
expensive  changes  of  station  and  car  equipment,  and  the  consign- 
ment to  the  scrap  pile  of  costly  machinery,  which  necessarily  had  to 
give  way  to  more  improved  and  modern  equipment. 

In  many  instances  where  horse  street  railroads  were  purchased 
for  the  purpose  of  equipping  with  electricity,  the  entire  equip- 
ment, for  which  high  prices  were  paid,  proved  absolutely  valueless 
t-")  the  purchasers. 

In  the  early  days  of  electrical  traction  enormous  prices  were 
cliarged  for  equipments  of  all  kinds;  for  instance,  10  years  ago  $3,000 
and  upwards  was  the  price  charged  for  a  car  equipment,  which  to- 
day, owing  to  its  crude  and  undeveloped  condition,  is  worthless, 
and  which  can  be  replaced  by  a  modern,  up-to-date  outfit  for  $720. 
Without  going  into  details,  I  would  state  in  3  general  way,  that 
the  same  rule  applies  to  track  and  overhead  construction,  to  car 
bodies  and  appurtenances,  all  of  which  have  to  be  kept  up  to  date 
and  carefully  inaintaincd  to  meet  the  requirements  of  an  exacting 
public. 

The  interest  paid  upon  that  portion  of  the  bonded  indebtedness, 
sunk  by  depreciation  of  values,  and  expended  for  replacement  by 
the  several  street  surface  railroad  companies  of  the  state,  in  order 
that  the  city  or  village  wherein  their  respective  roads  are  located. 
Uiight  be  properly  subserved,  is  a  material  and  permanent  burden 
imposed  upon  each  individual  road,  which  ihculd  be  t.d<en  into 
careful  cc.nsidcration  in  !)ie  adiustment  of  the  imp  irt.int  question  of 
'.axation. 

There  was  $164,161,692  paid  out  in  operating  expenses  in  1898. 
the  greater  portion  of  the  amount  being  for  labor,  proving  the  bene- 
fit of  these  institutions,  and  demonstrating  the  fact,  when  taking 
into  consideration  the  immense  amount  of  monev  invested  and  the 


cost  of  operation,  that  the  net  income  as  shown  by  the  above  state- 
ment, is  small,  and  proves  conclusively  that  the  proposed  tax  im- 
posed upon  the  railroad  companies  of  this  state  would  be  unjust, 
unfair  and  undeserved. 

Two  years  ago  the  Legislature  of  this  state  passed  a  gross  earn- 
it.g  tax  bill,  imposing  upon  street  surface  railroads  a  lax  of  I  per 
cent  upon  gross  earnings  (while  the  tax  law  affecting  steam  rail- 
roads remained  unchanged;.  This  measure  imposed  a  serious  addi- 
tional burden  upon  provincial  street  surface  roads,  particularly  the 
non-dividend  paying  companies. 

The  street  railroad  companies  of  the  smaller  cities  of  this  slate 
are  entitled  to  consideration  and  relief,  rather  than  additional  bur- 
dens. In  fact  they  must  receive  such  consideration  and  relief,  other- 
wise the  number  of  street  railroad  companies  in  receivers'  hands 
will  be  materially  increased. 

The  State  Railroad  Commissioners  last  year  made  a  number  of 
recommendations  to  the  Legislature  and  had  bills  introduced  in 
compliance  with  same,  and  no  fair-minded  man  can  fail  to  concede 
that  these  recommendations  and  bills  were  in  the  line  of  public 
safety  and  convenience,  and  were  both  fair  and  just  to  the  railroads 
and  the  public. 

It  is  a  matter  of  congratulation  that  we  have  in  the  Railroad  Com- 
mission of  the  State  of  New  York  the  fair,  able,  and  most  pains- 
t.iking  commission,  and  all  interests  have  been  zealously  guarded 
by  them.  In  closing.  I  congratulate  the  street  railroads  of  the 
state  upon  the  degree  of  prosperity  they  have  attained  and  upon  the 
intelligence  and  energy  of  the  management  which  has  made  their 
operation  so  progressive  and  successful.  Let  me  add  the  hope  that 
still  greater  success  in  all  the  elements  of  railway  service,  both  to 
managers  and  investors  as  well  as  to  employes,  will  be  the  reward 
during  the  present  year. 


Next  came  the  reports  of  the  executive  committee  and  the  treas- 
urer, which  were  submitted  and  accepted.  The  treasurer's  report 
showed  $1,400  in  the  treasurer's  hand,  $5,000  having  been  expended 
during  the  year. 

The  president  next  announced  that  there  was  in  attendance  the 
chairman  of  the  New  York  Board  of  Railroad  Commissioners,  Mr. 
A.  W.  Cole,  and  the  commissioner's  engineer,  Mr.  C.  R.  Barnes, 
and  called  on  Mr.  Cole  to  make  a  few  remarks.  Commissioner 
Cole  expressed  the  regrets  of  the  other  members  of  the  Commission 
at  their  inability  to  be  present,  through  the  pressure  of  important 
official  business.  He  then  reviewed  briefly  some  of  the  work  ac- 
complished by  the  board  of  which  he  is  chairman,  and  also  by  the 
Convention  of  Railroad  Commissioners  of  25  different  states,  held 
at  Denver  a  few  weeks  ago.  .^t  this  latter  meeting  a  standard 
system  of  accounts  was  accepted,  which  is.  in  the  main,  the  same 
form  as  adopted  by  the  Street  Railway  .Accountants'  Association 
of  America.  Mr.  Cole  was  accorded  a  vote  of  thanks  for  his  re- 
marks. 

The  secretary  then  read  letters  of  regret  from  officers  of  the  Ohio 
State  Street  Railway  Association,  the  American  Street  Railway 
Association,  the  Connecticut  Street  Railway  Association,  the  Dela- 
ware &  Hudson  Canal  Co.,  the  Delaware,  Lackawanna  &  Western 
Railroad  Co.,  and  the  New  York,  Ontario  &  Western  Railroad 
Co..  and  from  T.  C.  Piatt  and  B.  B.  Odell,  of  New  York  City. 


HOW  CAN  WE  INCREASE  THE  EFFICIENCY  OF  EM- 
PLOYES ? 


BY  F.   D.   ROUNDS.  GENERAL  SUPERINTENDENT  METROPOLITAN   STREET 
RAILWAY   CO.,    NEW   YORK. 


A  few  years  ago  any  discussion  as  to  how  to  increase  the  effi- 
ciency of  employes  would  have  been  deemed  a  waste  of  time  by 
the  average  street  railway  manger.  His  first  thought  was  for  his 
horses,  the  second  for  his  cars,  and  very  little  remained  for  the  men 
on  the  cars.  The  introduction  of  rapidly  moving  mechanically 
driven  cars,  with  the  attendant  increased  liabilit\'  to  accidents,  es- 
pecially when  improperly  handled,  has  forced  this  question  more 
and  more  to  the  attention  of  managers. 

There  is  still  plentj-  of  room  for  improvement,  and  a  careful 
supervision  of  these  details  of  hiring  and  handling  men  will  result 
in  a  decrease  of  accidents,  an  increase  of  patronage  and  a  lessened 
liability  of  labor  troubles  among  the  men  employed. 

We  can  increase  the  efficiency  of  employes: 
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1.  By  paying  a  rate  of  wages  which  will  make  it  an  object  for 
men  to  engage  and  continue  in  the  street  railway  service. 

2.  By  making  an  intelligent  selection  from  among  the  applicants, 
taking  those  who  seem  from  their  appearance  best  fitted  for  the 
work,  requiring  from  them  a  full  statement  of  their  employment 
for  some  time  past  and  looking  up  their  record. 

3.  By  giving  the  men  a  careful  education  for  the  duties  which 
they  are  to  perform. 

4.  By  handling  employes  in  such  a  way  that  they  will  feel  that 
they  arc  being  treated  as  men  and  that  they  will  not  lose  their 
loyalty  to  the  company  and  to  their  immediate  superiors  on  account 
of  harsh  and  unjust  treatment. 

5.  By  making  them  feel  that  intelligent  service,  loyally  to  the 
company,  and  a  good  record  gives  them  a  chance  for  promotion  to 
a  better  position. 

1.  The  rate  of  wages  to  be  paid  depends  of  course  upon  the  size 
and  business  of  the  street  railway  and  upon  the  standard  wages  of 
other  classes  of  employment  and  cost  of  living  in  the  locality.  In 
some  cases  it  is  beneficial  to  pay  a  minimum  rate  of  wages  for  tlu- 
first  year,  increasing  it  the  second  year  and  in  some  cases  in  the 
third  year.  This  plau  makes  the  men  value  their  positions  the  more, 
from  the  fact  that  they  have  something  more  to  work  for,  and  in 
consequence  they  are  more  careful  to  hold  their  places.  Liberality 
in  paying  employes  for  extra  work  and  for  special  service  creates 
a  very  good  feeling  on  the  part  of  the  men  toward  the  company 
and  makes  them  loyal.  In  a  great  many  instances  this  can  be  done 
in  such  a  way  as  to  create  great  satisfaction  among  the  men  without 
imposing  on  the  company  any  very  heavy  additional  burden  in  pay 
rolls.  This  plan  has  been  carried  out  by  the  company  with  which 
the  writer  is  connected  to  a  very  large  extent  for  the  past  six  years. 
While  of  course  smaller  companies  with  less  earnings  could  not 
be  expected  to  do  as  much,  yet  it  might  be  interesting  to  cite  briefly 
some  of  the  ways  in  which  the  above  idea  has  been  carried  out. 
Men  who  are  detained  on  the  road  in  blockades  caused  by  fires,  ac- 
cidents, snow,  etc.,  are  paid  for  the  time  they  lose  on  the  road.  In 
snow  work  the  best  motormen  are  detailed  on  the  sweepers  and 
paid  double  time  by  the  hour  from  the  time  they  are  called  until 
they  are  relieved  from  duty,  whether  they  arc  actually  at  work  on 
the  sweepers  or  swinging  at  the  car  house. 

Men  called  to  the  office  to  make  reports  of  accidents  or  other  re- 
ports and  who  unavoidably  lose  trips  by  so  doing,  are  paid  for  their 
time.  In  July  last,  at  the  time  when  an  attempt  was  made  to  tie  up 
the  lines  by  a  strike,  men  who  reported  for  work  and  who  remained 
on  call  unable  to  go  out  on  account  of  having  no  conductor  or 
motormen  were  paid  for  their  time.  As  a  reward  for  the  loyalty 
of  the  great  body  of  men  who  stood  by  the  company  and  made  the 
strike  a  failure,  the  men  who  worked  during  the  two  days  the  strike 
was  attempted,  July  19th  and  20th,  were  allowed  double  time,  and 
afterwards  were  given  a  three  days'  vacation  with  pay. 

2.  In  selecting  men  for  service  from  among  the  appIicaiUs,  a 
great  deal  is  to  be  gained  by  carefully  choosing  those  who  appear 
the  most  intelligent,  sober  and  neat  in  appearance,  requiring  them 
in  their  applications  to  give  their  past  places  of  employment  and 
reasons  for  leaving  same,  and  investigating  these  statements.  If 
this  investigation  is  well  carried  out  it  will  weed  out  a  great  many 
undesirable  men  who  have  made  false  statements. 

3.  In  molding  the  more  or  less  unskilled  labor  into  competent 
conductors  and  motormen,  it  is  well  that  the  man  should  gain  cor- 
rect first  impressions  of  their  work.  If  a  man  is  instructed  as  to 
the  handling  of  his  car  by  a  careful  and  competent  teacher,  it  will 
save  a  great  deal  of  trouble  later  on;  also,  if  he  receives  a  good 
impression  of  his  relations  with  and  the  treatment  he  is  to  receive 
from  his  new  employer,  it  will  tend  to  make  the  man  careful  and 
attentive  to  his  work  from  the  start.  Our  company  employs  a 
chief  instructor  of  motormen  and  several  assistants,  who  devote 
their  whole  time  to  the  education  of  motormen.  There  is  also  an 
instructor  for  conductors,  who  devotes  his  time  to  the  education 
of  conductors.  The  company  has  a  large  room  fitted  up  with  some 
25  controllers  and  brake  handles  connected  with  a  spring.  The 
men  are  given  their  first  instruction  in  the  use  of  the  controller 
and  brakes  on  these  dummies,  where  they  can  learn  the  feeling  of 
the  handles,  and  how  to  use  them  without  the  danger  of  running 
down  some  one  with  a  moving  car. 

There  is  also  a  .skeleton  car  completely  fitted  up  with  trucks, 
brakes,  motors,  controllers,  fenders,  lights  and  with  the  wiring 
exposed  and  connected  with  power.  On  this  car  the  men  are 
given  instruction  in  such  matters  as  it  is  important  that  motormen 


should  know.  After  they  have  spent  two  weeks  in  the  school  and 
on  the  road  they  are  put  through  a  very  careful  examination  before 
being  turned  in. 

In  addition  to  this  instruction  a  talk  is  invariably  given  to  the 
men  before  they  are  turned  in,  by  the  general  superintendent  or 
one  of  his  assistants,  in  the  course  of  which  they  are  told  very 
plainly  and  forcibly  that  their  connection  with  the  company  will 
depend  entirely  on  their  own  cflorts;  that  no  question  of  any 
"pull  "  or  political  influence  of  any  kind  enters  into  their  service 
and  that  their  future  depends  entirely  upon  what  sort  of  a  record 
ihey  make  for  themselves.  Every  endeavor  is  made  to  make  each 
Mian  feel  that  he  has  entered  the  employ  of  a  concern  which  pro- 
poses to  treat  him  fairly  and  to  retain  his  services  as  long  as  pos- 
sible. 

4,  ."Kfter  a  man  lias  been  prDiuninced  competent  to  handle  a 
car  and  has  been  turned  in  for  actual  service,  how  long  he  will 
remain  in  this  service  depends  very  largely  on  what  sort  of  treat- 
ment he  receives  from  his  immediate  superiors.  The  work  of  a 
new  man  on  any  street  railroad  is  hard  and  discouraging  enough 
ill  the  long  waits  about  the  depot  to  be  assigned  to  a  car,  and  in 
the  long  hours  of  duty,  without  the  addition  of  tyranny  and  un- 
just treatment  on  the  part  of  his  superiors. 

We  use  what  is  called  the  Brown  system  of  discipline  in  a 
slightly  modified  form.  A  man  is  seldom  suspended  from  duty 
without  pay,  and  never  until  he  has  had  a  hearing.  In  some  few 
cases  where  men  by  mistake  have  been  suspended  without  a  hear- 
ing and  it  was  found  that  they  were  not  at  fault,  they  have  been 
advised  that  the  suspension  was  an  error  and  their  pay  allowed 
them  for  the  lost  time.  When  a  man  is  brought  up  on  any  charge 
he  is  allowed  to  make  as  full  an  explanation  as  he  desires  and  if 
necessary,  a  further  investigation  is  made,  so  that  when  a  case  is 
finally  settled  the  man  feels  that  he  has  had  every  opportunity  to 
exonerate  himself.  We  endeavor  to  make  him  feel  that  an  entry 
of  the  ofifense  on  his  record  is  a  black  mark  which  adds  so  much 
to  the  weight  of  that  record,  and  that  when  his  record  becomes 
too  bad,  we  can  do  nothing  else  than  to  dismiss  him  from  the 
service  and  fill  his  place  with  some  other  man. 

In  many  cases  where  it  appears  that  starters,  inspectors  or  other 
subordinate  officials  have  treated  any  man  unjustly,  the  matter  has 
been  immediately  taken  up  and  the  official  who  was  at  fault  had 
been  given  to  understand  that  such  action  will  not  be  tolerated. 
More  trouble  and  discontent  among  the  men  can  be  caused  by  ar- 
bitrary action  and  unfairness  on  the  part  of  starters  and  inspect- 
ors, particularly  the  former,  than  in  almost  any  other  way. 

5,  The  feeling  should  exist  among  the  men  that  length  of 
service  counts  for  something.  The  oldest  man  in  the  service  of 
the  company  should  invariably  have  his  choice  of  the  schedule 
runs.  When  there  is  a  position  to  be  filled  as  inspector,  starter, 
in  the  office  or  in  any  line  higher  than  that  of  conductor  or  motor- 
man,  the  men  on  the  cars  should  be  eligible  for  promotion  to  the 
position  ahead  of  any  person  not  in  the  employ  of  the  company, 
the  promotion  to  be  made  from  among  the  older  men  in  the 
service. 

With  our  company  the  length  of  services  of  uniformed  men  is 
marked  by  service  stripes  worn  on  the  left  coat  sleeve.  One  blue 
stripe  for  each  year  up  to  five  years,  at  the  end  of  five  years  a  gold 
stripe,  discarding  the  four  blue  stripes,  with  an  additional  gold 
stripe  for  each  succeeding  five  years.  These  service  stripes  are 
invariably  taken  into  consideration  when  making  promotions  as 
above. 

The  significance  of  these  stripes  is  quite  generally  understood 
by  the  public  who  use  the  cars,  and  in  many  instances  it  tends  to 
save  a  dispute  between  a  passenger  and  the  employe,  partly  because 
the  employe  feels  that  a  number  of  stripes  lends  added  dignity  to 
his  position,  which  he  must  be  careful  to  maintain,  and  partly  be- 
cause the  passenger  talking  to  an  employe  wearing  a  number  of 
stripes  recognizes  the  fact  that  they  represent  several  years  of 
service  and  that  the  wearer  is  not  a  new  man. 


A  long  and  unusually  interesting  discussion  followed  the  reading 
of  this  paper,  a  number  of  delegates  taking  part. 

Mr,  W,  W,  Cole,  of  Elmira,  asked  the  author  if  the  Brown  sys- 
tem of  credits  and  debits  was  employed  in  New  York  City,  Mr, 
Rounds  replied  that  his  company  employed  a  modification  of  the 
Brown  system,  but  did  not  have  an  elaborate  system  of  credit  and 
debit  points.  The  question  was  asked  if  the  Metropolitan  coni- 
Iiany  had  had  any  trouble  in  defending  its  rules  for  the  government 
of  its  employes,  in  the  courts,  in  accident  cases,  etc.,  to  which  Mr, 
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11.  A.  Robinson,  of  New  York  Cily,  replied  that  it  had  not  to 
any  great  extent.  Its  rules  for  the  ejcrtion  of  passengers  had  been 
railed  into  question  a  few  times,  bul  lln'  nnly  point  that  had  been 
raised  then  was  the  amount  of  force  used.  He  added  that  juries 
usually  decided  that  unnecessary  force  had  been  used.  Mr.  K.  E. 
Dauforth,  of  BulTalo,  by  request,  here  stated  that  in  Buffalo  a 
similar  system  for  the  treatment  of  employes  was  in  use  as  was  in 
force  on  the  Metropolitan  lines  in  New  York.  No  classified  rec- 
ords arc  kept,  as  in  the  Brown  system,  but  a  man's  past  general 
record  and  the  seriousness  of  the  ofTence  are  taken  into  considera- 
tion when  punishment  is  necessary. 

Mr.  Danforth  was  asked  what  had  been  the  experience  of  his 
company  in  the  matter  of  giving  outings  and  excursions  to  its  em- 
ployes. He  said  that  a  very  elaborate  outing  had  been  given  all 
the  employes  this  year,  including  power  station,  car  house  and 
track  men,  and  conductors  and  motormen.  The  company  paid  all 
expenses,  furnished  refreshments,  etc.,  and  the  management  is  con- 
vinced the  men  fully  appreciated  it;  it  will  continue  the  custom  each 
year  in  the  future.  Mr.  W.  C.  Ely.  of  Rufifalo,  spoke  at  length 
on  the  relations  that  sho«ild  cxiRt  between  employer  and  employes. 
He  said  the  way  to  increase  cdicicnoy  of  employes  is  to  know  the 
people  that  work  for  you  and  to  treat  them  as  one  man  should 
treat  another  in  the  spirit  of  kindness  and  consideration.  He  re- 
ferred to  the  relations  between  the  men  of  the  Metropolitan  com- 
pany, of  New  York,  and  Mr.  Vreeland,  and  attributed  the  failure 
of  the  recent  eflfort  to  induce  these  men  to  strike,  to  the  fact  that 
the  employes  knew  Mr.  Vreeland  and  as  a  body  realized  that  he 
was  their  best  friend. 

Mr.  Vreeland  said  that  from  observations  in  many  different  cities 
he  had  become  convinced  that  most  of  the  trouble  with  employes 
arose  from  the  handling  of  the  extra  forces.  He  had  often  asked 
street  railway  managers  why  they  had  such  large  extra  lists,  and 
found  it  was  necessary  because  so  many  of  the  regular  men  were 
out  of  service  on  account  of  suspension  for  trivial  offences.  Mr. 
Vreeland  does  not  believe  it  necessary  or  good  management  to 
have  such  a  condition  of  affairs.  He  said  that  in  his  early  steam 
railroad  experience,  he  had  handled  freight  brakcmcn — a  class  of 
men  that  includes  some  of  the  toughest  characters  found  in  any  line 
of  work — and  used  simple  principles  of  good  will.  He  is  positive 
men  will  respond  to  decent  treatment.  He  reduces  the  extra  forces 
on  his  system  by  reducing  the  number  of  suspensions.  Whereas  the 
men  on  his  road  a  few  years  ago  would  lose  $70,000  a  year  in  salaries 
through  suspensions,  they  now  loose  but  a  very  small  proportion  of 
that  amount.  The  extra  men  now  earn  as  much  as  regular  men 
did  at  that  time.  Mr.  Vreeland,  by  request,  gave  a  short  account 
of  the  organization  and  efforts  of  the  Benefit  Association  among 
his  employes.  This  has  been  very  successful,  and  is  a  very  valua- 
ble adjunct  to  the  operation  of  the  road.  The  heads  of  the  de- 
partments and  other  officials  of  the  company  attend  its  meetings 
and  are  in  this  way  brought  into  closer  contact  with  the  men 
than  would  be  possible  in  any  other  way.  An  important  feature 
of  this  association  is  the  extensive  circulating  library  which  was 
established  not  alone  for  the  employes  but  also  for  the  benefit  of 
their  families.  This  goes  a  long  way  toward  strengthening  the 
good  feeling  toward  the  company.  A  public  meeting  of  the  Benefit 
Association  is  held  each  year,  the  company  providing  the  hall, 
a  vaudeville  entertainment,  etc.,  at  its  own  expense.  This  year 
Carnegie  Hall,  one  of  the  largest  auditoriums  in  New  York,  was 
engaged,  and  a  half  hour  before  the  meeting  was  to  begin  the  hall 
was  packed  to  the  doors,  and  over  a  thousand  people  had  been 
turned  away.  The  Metropolitan  company  gave  all  the  men  in  its 
employ  who  remained  loyal  during  the  recent  labor  disturbance, 
three  days'  vacation  with  full  pay. 

Mr.  T.  S.  Williams,  of  Brooklyn,  said  his  company  had  endeav- 
ored to  apply  the  same  principles  in  dealing  with  its  men  as  were 
used  on  the  Metropolitan  road  and  thought  the  fact  that  nine-tenth 
of  its  old  men  remained  loj'al  through  the  last  strikes  was  evidence 
that  the  disposition,  at  least,  of  the  company  was  appreciated.  In 
his  opinion  the  occupation  of  motornian  and  conductor  is  a  higher 
one  than  formerly,  and  more  intelligent  men  should  be  invited 
and  encouraged  to  take  these  positions.  One  way  to  accomplish 
this  is  to  promise  long  tenure  of  office  if  the  man  is  faithful.  Mr. 
T.  J.  Nicholl,  of  Rochester,  expressed  grave  doubts  as  to  the  value 
of  getting  the  men  together  in  outings,  excursions,  etc.,  thinking 
that  the  opportunity  thus  offered  would  be  utilized  to  talk  over 
the  affairs  of  the  company  in  an  undesirable  way.  magnify  griev- 


ances, form  unions,  etc.;  he  wanted  information  on  the  subject, 
however.  Mr.  C.  I-.  Allen,  of  Syracuse,  disagreed  from  Mr.  Nicholl 
and  thought  men  joined  labor  unions  principally  for  the  sick  and 
benefit  funds.  In  his  city,  therefore,  the  company  had  itself  tornicd 
an  organization  among  its  men,  with  these  two  latter  features.  This 
society  has  been  very  successful,  paying  all  of  its  claims  and  having 
several  hundred  dollars  in  its  treasury.  It  has  a  club  room  with 
all  appointments.  Mr.  Allen  considered  the  discussion  that  oc- 
cerred  on  the  street  corners  as  injurious,  and  not  those  that  oc- 
curred in  the  club  room.  Mr.  Nicholl  explained  that  he  has  no 
question  in  his  mind  as  to  the  value  of  benefit  associations,  bul 
docs  not  think  it  is  good  to  assemble  the  men  together  and  let 
them  get  too  intimately  acquainted  with  each  other.  He  wanted 
the  opinions  of  the  delegates  from  some  of  the  smaller  roads.  Mr. 
II.  S.  Cooper,  of  Schenectady,  thought  it  was  better  to  have  the 
discussions  occur  where  they  could  be  governed.  Mr.  Ely  said 
he  also  represented  a  small  road,  the  Buffalo  &  Niagara  Falls  Elec- 
tric Railroad  Co.,  and  on  which  the  most  cordial  relations  between 
the  men  and  the  management  existed,  due,  he  thought,  to  the  fact 
that  the  officers  of  the  company  became  personally  known  to  the 
men  through  an  organization  somewhat  similar  to  the  one  in  New 
York.  He  recognizes  that  the  trend  of  the  times  Is  toward  organi- 
zation, and  is  afraid  if  he  had  no  organization  of  his  own  among 
his  men,  some  outsider  would  form  one.  He  raised  a  laugh  by 
declaring  that  he  believed  unions,  organizations  and  trusts  are  good 
things— if  you  are  in  them.  Mr.  Vreeland  said:  "Get  your  men 
where  you  can  talk  to  them."  He  declared  his  system  is  so  run 
that  if  necessary  he  could  meet  and  talk  with  every  man  on  the  road 
at  the  association's  hall,  upon  just  a  few  hours'  notice. 

Mr.  Edward  E.  Higgins,  of  the  Street  Railway  Journal,  was  ac- 
corded the  privilege  of  the  floor,  and  stated  that  an  important  con- 
sideration in  the  strengthening  of  the  relations  between  employer 
and  employe  was  the  treatment  of  the  sick.  In  his  opinion,  if  the 
superintendent  or  general  manager  would  arrange  to  have  serious 
cases  of  sickness  and  trouble  brought  to  his  attention,  and  would 
then  call  upon  or  send  a  note  of  condolence  or  messenger  to  the 
troubled  household,  it  would  greatly  tend  to  improve  the  standing 
of  the  company  with  the  employes.  Mr.  Vreeland  stated  that  his 
Employes'  Association  acted  as  a  means  of  communication  between 
himself  and  his  men,  and  enabled  him  to  hear  (through  the  offi- 
cers of  that  association)  of  particularly  sad  cases  of  death,  sickness, 
financial  troubles,  etc.,  and  he  could  then  set  the  proper  machin- 
ery in  mfttion  to  relieve  the  conditions,  and  again  and  again  has 
his  company  paid  the  bills  of  old  and  faithful  employes  where  mis- 
fortunes had  overtaken  them. 

Mr.  Cooper  remarked  that  he  gives  one  week's  vacation  with 
full  pay  each  year,  to  men  who  have  been  in  his  service  for  twelve 
months  or  over  and  have  clean  records. 

Mr.  Cole,  of  Elmira,  asked  if  anyone  present  had  adopted  the 
Brown  system  for  keeping  records  of  employes.     No  one  had. 


ELECTRIC  WELDING. 


I!V   R.    F.   DANFORTH,   SUPERINTElrtJENT  INTERMATIOXAL  TR.MTIOV  CO.. 

BUFFALO. 


Since  the  first  carriage  started  on  its  trip  on  an  iron-clad  road- 
way, the  problem  of  maintaining  joints  has  been  an  unsettled  one. 
Within  a  decade  we  have  made  steady  progress  in  the  improvement 
of  our  roadway  construction,  having  gone  from  a  strap  to  a  Rich- 
ards rail,  from  the  Richards  to  a  4-in.  girder,  then  to  6-in..  and 
now  to  a  g-in.  girder  with  its  concrete  base.  Devices  innumerable 
have  been  exploited  to  preserve  the  continuity  of  the  roadway. 
Wedged  joints  and  bolted  joints  have  been  found  to  be  uncertain, 
and  miles  and  miles  of  rail  have  been  "scrapped"  because  the  ends 
have  become  badly  battered  and  the  rail  surface  bent  from  lack  of 
proper  support  at  the  joints. 

The  question  has  resolved  itself  into  one  of  obtaining  a  practical 
method  of  securing  a  continuous  rail  by  welding  the  lengths  of  rail 
together.  Two  well  known  methods  have  been  follow^ed.  and  it  is 
ihc  writer's  desire  to  present  one  of  these  to  you. 

The  Thompson  Welding  Co.  has  for  year's  successfully  welded 
together  pieces  of  iron  and  steel  by  use  of  electricity.  The  John- 
son Co.  has  taken  up  this  process  with  a  view  of  welding  its  girder 
rail  into  continuous  lengths,  in  the  street  Its  first  method  of 
welding  the  abutting  ends  of  rail  by  bringing  the  joint  to  a  welding 
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heat  by  the  flow  of  an  enormous  current  has  been  found  to  be  a 
faihire,  because  the  homogeneity  of  the  metal  was  destroyed.  In 
the  process  of  welding  now  being  used  in  Buffalo,  it  has  been  the 
endeavor  to  follow  as  closely  as  possible  the  method  employed  in 
ordinary  welding.  After  the  metal  is  brought  to  a  welding  heat 
it  is  worked  by  being  put  under  a  pressure  of  about  35  tons,  which 
has  the  same  effect  upon  the  material  as  the  repeated  blows  of  the 
blacksmith's  hammer. 

Under  the  former  process  of  electric  welding  track  joints  the 
ends  of  the  rails  together,  the  entire  cross  section  of  the  rail  has 
to  be  brought  to  a  welding  heat.  In  the  process  now  in  use  the 
ball  of  the  rail  seldom  reaches  more  than  a  dull  red.  It  is  be- 
lieved that  the  quality  of  the  steel  in  ihc  rail  head  is  not  injured 
by  this  low  temperature. 

In  the  true  sense  of  the  word,  tlio  abutting  rails  arc  not  welded 
together,  but  the  splice  bars  arc  welded  to  the  web  of  the  rail. 
These  bars  are  of  steel  of  the  same  quality  as  the  rail,  and  measure 
I  X  3  X  17  in. 

The  weld  is  made  at  three  points,  the  center  and  ends  of  tlie  bars. 
After  the  center  weld  is  made,  the  ends  of  the  bars  are  welded. 
Each  bar  has  in  the  center  a  strip  of  steel  pressed  over  the  face 
1%  in.  wide  and  'A  in.  thick.  The  ends  of  the  bar  are  drop  forged, 
making  a  pear  shaped  projection  on  the  side,  having  an  area  of 
about  3'/2  sq.  in.  and  projecting  >i  in.  above  the  surface  of  the  bar. 
In  order  to  obtain  contact  for  the  welder  at  the  point  opposite 
these  end  projections,  a  sheet  of  iron  of  the  same  shape  as  the 
projection  is  pressed  into  the  depression  on  the  back,  which  wai 
made  by  forging  the  lug  on  the  opposite  side. 

The  process  of  making  a  weld  on  old  rails  is  in  general  as  fol- 
lows. The  pavement  is  removed  for  a  space  of  20  in.  on  either 
side  of  the  rail  and  about  40  in.  along  the  rail  and  the  material 
removed  to  the  ties.  The  splice  bars  are  taken  off,  and,  if  the 
bolt  holes  in  the  rail  were  punched,  the  holes  are  reamed  out  about 
1%  in.  or  more  to  remove  any  check  which  may  have  resulted 
from  punching  the  metal.  The  joint  is  then  slightly  crowned  by 
driving  a  we<lge  between  the  rail  and  the  tie.  The  three  points  to 
be  welded  are  then  cleaned  by  a  sand  blast.  The  bars  are  placed 
in  position,  resting  on  small  wood  blocks,  and  the  contact  points 
of  the  welder  placed  at  the  center  of  the, bars.  By  means  of  a  hy- 
draulic device,  the  jaws  are  brought  together  with  about  14  tons 
pressure,  the  rail  web  is  heated  because  of  the  resistence  of  the 
metal  itself  and  the  current  turned  on  and  kept  up  one  minute  un- 
til the  points  of  contact  are  brought  nearly  to  a  white  heat;  the 
pressure  is  then  reduced  to  about  3'/<  tons,  and  at  the  end  of  an- 
other minute  or  less,  the  metal  comes  to  a  welding  heat.  The 
current  is  then  shut  off  and  the  pressure  increased  to  about  15  tons 
and  kept  on  for  one  minute,  or  until  the  metal  "sets."  The  end 
contacts  are  then  welded  in  a  manner  similar  to  the  method  fol- 
lowed in  the  center  contacts,  with  the  exception  that  the  pressure, 
when  the  current  is  shut  off,  is  raised  to  35  tons  and  is  kept  on  for 
two  minutes.  Under  this  pressure  the  bar  is  brought  in  its  entire 
length  in  close  contact  with  the  web  of  the  rail  and  the  upset 
metal  in  the  boss  or  projection  disappears.  After  the  weld  is  made 
the  head  of  the  rail  is  ground  to  a  true  surface  by  an  emery  grinder 
and  is  then  complete. 

The  machines  used  in  this  process  may  be  described  as  follows: 
The  current  from  the  line  is  passed  through  a  railway  booster, 
which  raises  the  pressure  to  500  volts.  (This  booster  is  not  used 
where  the  initial  voltage  can  be  maintained  at  500  or  over).  This 
direct  current  at  soo  volts  is  then  used  to  drive  a  rotary  trans- 
former generating  alternating  current  at  300  volts.  This  in  turn 
is  reduced  to  five  volts  in  a  static  transformer;  the  secondary  cir- 
cuit consists  of  a  single  loop  of  copper  and  its  ends  form  the  con- 
tact points  which  are  brought  to  bear  against  the  bars. 

It  is  found  that  at  500  volts  the  current  required  is  about  250 
amperes.  The  current  flowing  through  the  weld  at  five  volts  is 
about  30,000  amperes  alternating.  With  this  current  flowing 
through  the  low  pressure  secondary  circuit,  it  is  found  necessary 
to  cool  the  contacts  by  circulating  water  around  them. 

An  ingenious  cooling  device  is  used  to  reduce  the  temperature 
of  the  water  so  used.  A  tank  is  provided  upon  the  top  of  the 
welding  car,  containing  coils  of  pipe  through  which  the  water 
flows.  These  coils  lie  close  together  and  the  tank  is  filled  with 
water.  The  air  is  forced  through  the  water  from  a  coil  lying  in 
the  bottom  of  the  tank  through  perforations  in  the  coil.  The  , 
evaporation  from  this  cooling  tank  is  found  to  be  47  gallons  in 
12  hours. 


The  welder  proper  is  in  the  form  of  a  rectangle,  the  lower  por- 
tion of  which  is  hinged  so  that  the  parts  may  be  moved  back  and 
forth  in  the  plane  of  the  rectangle.  On  the  upper  portion  there 
is  a  transformer  coil,  the  primary  of  which  consists  of  many  turns 
of  WMre,  the  secondary  being  the  rectangle  above  mentioned.  This 
is  a  solid  bar  of  copper  4^-2  x  7^2  in.  in  cross  section.  The  hinges 
in  the  two  sides  are  spherical  contacts.  Around  the  outside  of 
this  rectangle  is  a  steel  frame  of  horse  shoe  form,  having  at  the 
upper  end  a  modified  hydraulic  jack.  The  movement  of  the  piston 
in  the  cylinder  back  and  forth  moves  the  lower  jaws  of  the  con- 
tact points.  A  varying  pressure  can  be  placed  on  the  material 
grasped  between  the  jaws.  The  pressure  is  measured  by  a  pressure 
gage,  placed  in  a  convenient  position.  The  joints  in  the  secondary 
circuit,  the  contact  points  and  '.ho  transformer  itself  are  cooled  by 
a  llow  of  water. 

The  sand  blast  is  obtained  by  blowing  sand,  by  means  of  com- 
pressed air,  through  a  flexible  hose.  The  air  is  compressed  by  a 
motor  driven  compressor. 

The  emery  grinder  previously  referred  to  consists  of  an  in- 
.geniously  designed  carriage,  supporting  in  its  center  the  unicry 
wheel,  and  running  on  two  rollers,  which  are  moved  back  and 
forth  on  the  surface  of  the  rail  to  be  ground.  Its  action  is  similar 
to  a  carpenter's  jack  plane.  The  depth  of  cut  made  by  the  emery 
wheel  is  governed  by  means  of  a  regulating  screw,  which  raises 
and  lowers  the  emery  wheel.  The  wheel  is  driven  by  a  belt  from 
a  collar  motor  mounted  on  the  car. 

Welds  can  be  made  as  described  at  the  rate  of  a  joint  every  13 
minutes.  It  is  found  that  the  machine  will  average  four  joints  an 
hour  without  any  difificulty.  In  Buffalo  the  line  voltage  has  aver- 
aged 410  and  the  current  required  about  375  amperes. 

You  probably  ask  why  we  decided  to  use  the  welded  joint.  The 
reply  is  that  w'e  find  that  the  welded  joint  not  only  solves  the  prob- 
lem of  maintaining  a  continuous  rail,  but  also  of  the  best  return 
circuit.  The  carrying  capacity  of  the  bars  as  welded  is  greater 
than  that  of  the  rail  itself:  there  is  no  opportunity  for  electrolytic 
action  between  two  dissimilar  metals;  there  are  no  expanded  con- 
tacts to  work  loose  and  no  added  investment  for  copper. 

Another  questioij  freq\iently  asked  is  "What  do  you  do  about 
expansion  and  contraction  of  your  rail?"  This  is  solved  in  two 
ways.  First,  by  placing  an  expansion  joint  every  2.000  ft.:  second, 
by  leaving  the  bolted  joints  at  the  special  work. 

The  reason  for  doing  the  latter  is  found  in  the  method  of  con- 
struction used  in  Buffalo.  When  the  rail  is  laid  in  concrete  it  is 
firmly  gripped  its  entire  length  by  this  mass  of  material.  The 
weak  points  in  the  rail  or  in  its  concrete  base  are  bound  to  be  de- 
veloped. If  there  is  any  tendency  for  the  rail  to  contract,  the 
movement  will  be  greatest  where  the  pressure  upon  the  rail  is  least. 
The  rail  is  liable  to  break  tmder  the  great  tension  at  this  point. 
The  chances  are  very  small  for  this  movement  being  near  enough 
an  expansion  joint  to  have  that  joint  save  the  rail.  If  the  rail 
breaks,  a  regular  expansion  joint  can  be  easily  placed  at  the  break. 
In  following  years  the  expansion  and  contraction  of  the  rail  will 
be  taken  up  at  that  point.  In  order  to  thoroughly  test  this  ques- 
tion, track  has  been  laid  in  Buffalo,  both  with  and  without  expan- 
sion joints.    The  coming  winter  will  solve  the  problem. 

The  effect  upon  a  piece  of  old  track,  of  welding  the  joints,  is 
most  satisfactory.  In  one  instance  we  welded  6,000  ft.  of  6-in. 
girder  rail,  which  had  been  in  use  since  tSgi,  and  whose  surface 
was  so  badly  bent  and  battered  that  it  was  thought  to  be  well  nigh 
useless.  The  rail  had  been  originally  laid  on  chairs  with  special 
two  tie  joints.  We  removed  the  chairs  and  relaid  the  track  in  its 
proper  position,  but  with  low  joints.  After  the  pavement  was  in 
place  (except  at  the  joints)  we  brought  the  rail  ends  up  by  shims. 
After  the  welds  were  made  and  the  shims  removed,  the  track  was 
found  to  be  in  fine  condition.  After  this  experience,  we  welded 
our  track  first  and  resurfaced  and  relined  it  afterwards. 

The  cooling  of  the  weld  depresses  the  joints  about  %  in.  We, 
therefore,  raise  the  joints  to  allow  for  this  depression.  The  old 
rail  in  question  is  considerably  worn  under  the  head  as  well  as 
upon  the  ball  of  the  rail,  and  it  would  therefore  be  difficult  to  fit 
loose  splice  bars  or  other  mechanical  joints  so  as  to  obtain  a  tight 
fit.  The  welded  bars  maintain  the  joint  in  its  position  and  make 
that  portion  of  the  rail  stronger  than  any  other  part. 

The  cost  of  welded  joints  is  not  materially  more  than  that  of 
the  bolted  joint  with  ample  bonding.  The  same  result  may  be 
obtained   with   cast-welded  joint   mechanically,   but   it   is   doubtful 
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wlicllicr    the    ca.st-wclik'd   joint    gives   as    good   electric    contact   as 
the  method  described. 

.'\t  the  end  of  another  year  the  BiilTahj  Railway  Co  will  lie  able 
to  present  interesting  data  upon  the  saving  in  coal  resulting  from  a 
perfect  return  circuit.  The  work  of  this  year  has  been  largely 
done  with  the  intent  to  furnish  an  ani|)le  return  circuit  to  the 
power  stations.  As  the  work  progresses,  a  marked  saving  is 
shown  in  the  economy  of  the  station. 


The  convention  adjounu-d  for  lunch  and  the  discussion  of  Mr. 
Danforth's  paper  was  taken  up  in  the  afternoon,  the  meeting  being 
called  to  order  at  3:15. 

Mr.  M.  G.  Slarretl,  of  New  N'orl;  City,  asked  the  author  what 
experience  he  had  had  in  Buffalo  with  effect  of  change  in  tempera- 
ture on  the  electric  welds,  also  did  the  raising  of  the  temperature 
of  the  steel  in  the  ends  of  the  rails  in  the  welding  process  have 
any  cfTect  on  the  structure  of  the  steel.  Mr.  Danforth  replied  thai 
as  far  as  his  experience  went,  out  of  3,100  welds,  17  had  broken, 
and  these  failures  were  due  to  detects  in  manufacture.  In  the  work 
they  are  now  doing  in  Buffalo  they  do  not  expect  i  per  cent  of 
the  joints  to  break  during  the  coming  winter,  and  they  have  the 
makers  guarantee  to  that  ctTecl.  So  far  two  joints  have  broken  in 
Buffalo.  The  heating  of  the  rail  in  welding  has  no  noticeable  effect 
Jn  the  steel.  Mr.  W.  B.  Reed,  of  New  York  City,  asked  if  the 
joint  is  found  to  be  as  rigid  as  the  rail  itself.  Mr.  Danforth 
answered  that  after  repeated  testing  with  falling  weights  at  various 
heights  they  had  been  unable  to  break  a  single  joint  at  the  joint. 

The  president  called  on  Mr.  Nicholl  for  his  experience  with 
electric  welding.  He  replied  that  his  company  had  done  no  work 
of  this  kind,  but  was  considering  the  advisability  of  electrically 
welding  its  joints. 

Mr.  Alfred  Green,  of  Rochester,  was  to  have  read  a  paper  at 
this  point  on  track  bonding,  but  sent  word  that  he  had  been  un- 
able to  prepare  this  paper.  President  Rogers,  however,  called 
for  a  discussion  on  the  subject  of  bonding.  Mr.  Nicholl,  of 
Rochester,  described  the  methods  of  bonding  in  his  city.  Within 
the  corporation  limits  the  usual  supplementary  No.  0000  buried 
wire  is  employed,  but  in  the  suburbs  this  cannot  be  used,  as  the 
track  is  T-rail  construction  without  paving  and  considerable  trouble 
has  been  experienced  from  copper  wire  thieves.  Outside  the  city 
limits  a  No.  0000  coper  wire  bond  is  used. 

Mr.  H.  S.  Newton,  of  Syracuse,  uses  in  his  city  a  long  solid 
bond  soldered  to  the  rail.  This  is  giving  fair  satisfaction,  no 
trouble  having  been  experienced  from  the  bonds  woiking  loose 
when  properly  joined  to  the  rail.  This  company  has  also  had 
considerable  trouble  with  wire  thieves  in  the  suburbs.  AH  the 
outlying  lines  in  Syracuse  are  now  equipped  with  the  Newton 
bond  under  the  fish  plates,  but  Mr  Newton  is  of  the  opinion  that 
welded  joints  are  the  real  solution  to  the  joint  problem  except  in 
interurban   work,   where   the   rail   is   exposed. 

Mr.  Danforth  described  various  methods  of  bonding  employed 
in   Buffalo. 

The  next  paper  was 

THE  PAVING  QUESTION. 


nv    T.     J.     NICHOLL,     VICE-PRESIDENT    AND    GENER.\L    M.XNAGER     RO- 
CHESTER   RAILWAY    CO. 


At  a  meeting  of  street  railway  men  it  would  seem  to  be  unneces- 
sary to  discuss  the  question  of  street  paving,  from  the  fact  that  we 
have  all  had  unpleasant  and  unprofitable  experience  in  this  line, 
and  further,  there  is  very  little  left  unsaid  as  to  the  injustice  of 
compelling  electric  street  railway  companies  to  pave  a  very  large 
share  of  the  streets  of  our  cities.  Be  this  as  it  may,  however,  if  we 
do  not  keep  on  reiterating  the  question  in  our  conventions,  the 
probability  is  that  the  old  rule  "What  is  everybody's  business  is 
nobody's  business"  will  be  applicable  in  our  case,  the  important 
question  would  in  time  be  forgotten,  and  all  of  us  continue  to  ac- 
cept the  burden  with  grmning  teeth. 

It  is  scarcely  the  province  of  this  paper,  and.  in  the  short  time 
allotted  it  is  hardly  possible  to  consider  the  different  kinds  of  pave- 
ment used, — in  fact,  it  will  be  better  to  leave  that  interesting  sub- 
ject for  the  engineering  departments,  but  I  will  say  in  passing  that 
it  is  exceedingly  miportant,  and  a  question  that,  perhaps,  many  of 
us  do  not  go  into  as  deeply  as  we  should.  It  is  not  at  all  clear  in 
my  mind  that  city  engineers  or  city  councils  should  have  it  in  their 


power  to  determine  what  kind  of  pavement  should  be  used  be- 
tween the  rails,  without  being  compelled  to  consult  the  interests  of 
street  railway  companies,  if  they  arc  to  bear  the  expense.  The 
lilc  01  our  tracks  and  the  interruption  and  inconvenience  that  we 
are  to  sulfcr,  largely  depentls  upon  the  kind  of  pavement  that  is 
used  between  the  rails.  We  all  know  that  a  smooth  pavement  bc- 
iween  ilie  rails  and  a  poor  pavement  outside  of  the  same,  will  place 
the  traffic  really  where  it  does  not  belong,  but  I  must  not  dwell 
upon  this  interesting  [lart  of  the  subject,  although  I  should  like  to, 
«ery  much. 

Street  improvements,  which  generally  mean  new  sewers,  new 
pavements,  electric  conduits,  new  gas  and  water  pipes,  etc.,  are 
at  present  projected  an-1  carried  through  on  a  much  largei-  scale 
than  ever  before  in  the  history  of  thii  country,  by  reason  of  its 
prosperous  condition.  A  single  season  suffices,  in  a  small  city 
like  Rochester,  to  run  the  expense  up  into  the  hundreds  of 
thousands  of  dollars.  Inasmuch  as  the  street  car  tracks  are  gen- 
erally located  in  the  main  streets,  it  is  not  at  all  surprising  that 
these  streets  arc  the  first  to  receive  attention,  where,  as  a  rule, 
there  is  a  double  track,  which,  with  2  ft.  outside  of  the  outside 
rails,  covers  fully  one-half  of  the  average  street.  Now  the  railway 
company  is  called  upon  to  pay  fully  one-hail  the  expense,  al- 
though it  does  not  in  reality  use  more  than  the  space  occupied  by 
the  four  rails,  say  20  to  24  in.  in  width.  This  is  not  all.  The 
rails  that  have  for  many  years  done  good  service,  and  might 
for  many  more  if  the  street  remained  unimproved,  are  not  good 
enough  to  be  rclaid  in  the  new  pavement;  hence  they  must  be 
removed,  as  also  the  ties  and  sub-structure  generally.  Again  this 
is  not  all,  for  does  not  the  street  remain  impassable  (or  many 
months?  and  while  it  may  be  argued  that  some  of  the  traffic  will 
be  diverted  to  other  lines,  at  the  same  time  we  all  know  that  but 
a  small  portion  of  it  is  saved  in  this  way.  The  great  bulk  of  the 
traffic  is  lost  forever,  and  not  only  is  it  lost,  but  during  the  time 
the  street  is  torn  up  the  people  are  educated  to  walk,  use  bicycles 
or  other  conveyances,  so  that  in  the  long  run  the  cost  to  the 
street  railway  is  probably  more  than  the  paving  of  the  entire 
street. 

I'hc  electric  railway,  to  my  mind,  is  doing  more  at  the  pres- 
ent day  to  civilize  the  country  and  put  down  crime,  than  any 
other  institution  in  the  land.  It  is  the  great  power  that  scatters 
or  separates  people,  and  makes  it  possible  to  extend  the  areas  of 
our  cities,  far  aiiead  of  the  actual  necessity  01  the  time,  giving  the 
people  plenty  of  room  to  breathe  the  purest  air,  and  at  the  same 
time  do  business  conveniently  in  the  heart  of  the  city;  but  this 
is   only  partially  appreciated,   without   reciprocity. 

We  find,  for  instance,  that  a  short  time  ago  a  street  was  opened. 
The  railway  company  was  induced,  by  much  persuasive  talk  and 
highly  polished  prospects,  to  lay  its  track  therein,  and  establish 
a  line  of  travel.  Many  people  build  and  locate  in  this  vicinity.  The 
value  of  the  land  is  advanced  far  beyond  its  former  price,  and  in  a 
very  short  time  the  farm  becomes  a  part  of  the  pooulated  city. 
A  little  !ater  the  people  living  in  this  locality  becom<:  dissatisfied 
with  an  ordinary  dirt  road,  and  like  all  true  Americans  are  progres- 
sive in  their  ideas.  They  must  have  a  paved  street,  electric  lights, 
water  works,  etc.,  for  which  I  do  no:  blame  them,  but  I  do  believe 
that  such  improvements  as  they  desire  in  the  pay  of  paving  should 
be  made  without  expense  to  the  street  railway  company,  which 
is  in  no  wise  benefited  thereby:  in  fact,  the  contrary  is  the  case, 
as  I  have  before  intimated,  as  with  a  dirt  road  the  tracks  could  more 
easily  and  quickly  be  repaired,  and  there  is  a  great  inducement  for 
people  to  use  the  "poor  man's  carriage.'' 

Notwithstanding,  however,  our  rights  or  desires  in  the  premises, 
an  ordinance  is  passed,  the  street  is  improved,  and  we  are  asked  to 
pay  one-half  the  bill.  "Might  makes  it  right."  and  we  cannot 
help  ourselves,  and  the  dear  people  (whose  bank  account  we  have 
enlarged  by  building  the  road  into  a  locality  that  did  not  pay  us 
operating  expenses  for  several  years),  look  on  with  great  satisfac- 
tion, and  try  to  feel  that  they  have  done  a  great  work,  and  that 
the  people  composing  the  railway  corporation  should  atone  for 
the  sin  they  have  committed  in  banding  themselves  together  lor 
the  welfare  of  humanity. 

I  sometimes  think  that  the  people  who  ride  in  street  cars,  who 
believe  in  oppressing  the  street  railway  corporations,  and  who.  in 
fact,  instruct  their  legislative  representatives  to  see  that  laws  are 
passed  to  compel  more  frequent  service,  double  track,  better 
cars,  a  seat  for  every  passenger  and  cheaper  rates,  etc..  never  stop 
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to  think  that  they  are  going  the  wrong  way  to  work,  and  that  one 
dollar  will  buy  only  just  so  much  whiskey;  in  other  words,  if 
railway  companies  were  exempt  from  taxation  of  all  kinds,  they 
could  give  much  better  service  at  a  lower  rate,  in  which  the 
whole  population  would  share,  instead  of  the  few  whose  taxes  are 
made  lighter  by  reason  of  the  imposition  of  a  large  portion  of 
them  on  the  railway. 

In  the  days  of  the  horse  car,  the  horses  of  the  railway  company 
us'id  the  street  between  its  rails,  as  any  other  vehicle  used  other 
parts  of  the  street,  and  the  pavement  between  the  rails  was  kept 
in  repair  by  them.  There  was  some  little  justice  in  this,  but  when 
horses  were  supplanted  by  electricity,  and  the  motor  car  began 
its  career,  the  question  presented  a  very  different  aspect,  as  the 
electric  car  does  not  in  any  way  use  or  injure  the  pavement  be- 
tween the  rails;  on  the  contrary,  it  provides  a  pair  of  smooth 
rails  for  the  use  of  others,  and  all  the  wear  and  damage  to  the 
pavement  on  that  portion  of  the  street  becomes  properly  chargeable 
to  wagons  and  drays,  which  constantly  use  the  same.  The  public 
however,  have  been  educated  in  the  horse  car  school,  and  still  cling 
to  the  old  idea.  Perhaps  this  may  be  considered  good  "horse 
sense,"  but  can  hardly  be  called  "up-to-date." 

I  have  said  there  is  a  little  justice  in  requiring  the  railway 
company  to  keep  the  pavement  in  repair,  but  why  is  not  every 
other  vehicle  required  to  do  the  same,  which  provide  no  rail;  es- 
pecially, for  instance,  regular  lines  of  busses  and  carettes.  such 
as  may  be  seen  in  New  York  and  Chicago,  which  constantly  travel 
one  route,  and,  as  is  the  case  in  Chicago,  the  route  is  immediately 
along  the  railway  tracks,  and  the  gage  of  the  carctte  being  wider 
than  the  railway,  has  resulted  in  a  deep  grove  being  cut  about  i 
ft.  outside  of  the  rails.  For  this  the  carette  pays  nothing,  but 
the  railway  company,  I  believe,  is  compelled  to  bear  the  expense. 
Why  should  this  be?  The  whole  system  is  wrong  and  sinful,  and 
the  shareholders  of  the  street  railways  should  rise  in  their  might, 
which  is  their  prerogative  as  American  citizens,  and  endeavor  to 
get  justice.  Only  justice,  nothing  more;  otherwise  we  had  better 
go  out  of  the  business,  or  sell  our  tracks  to  the  people,  which  I 
am  not  quite  sure  is  not  the  proper  thing  to  do  in  any  case.  Then 
they  could  make  improvements  as  they  pleased  and  when  they 
pleased,  and  pay  the  expense  of  the  same.  In  such  an  event,  I 
would,  of  course,  be  in  favor  of  leasing  the  right  to  use  these 
tracks  upon  much  the  same  principle  as  a  person  or  corporation 
leases  the  right  to  run  a  line  of  busses  or  carettes. 

I  was  very  much  interested  in  President  Boyle's  admirable 
paper  published  in  the  Utica  Herald  of  March  23,  iS(/9.  (St.  Ry. 
Rr^v.  Apr.,  1890.  p.  266.).  in  which  he  says: 

■'The  .'act  that  a  railroad  is  built,  and  cannot  bo  picked  up 
and  carried  oui  of  the  city  if  unjustly  treated  and  taxed,  renders 
it  a  pecidiarly  saf';  object  of  attack.  The  people  know  thai  even 
while  they  are  endeavoring  to  slaughter  the  corporation,  they  will 
miss  none  of  the  conveniences  and  benefits  of  its  service.  A  rail- 
road cannot  afford  to  retaliate  by  lowering  the  excellence  of  its 
accon.imodations.  There  is  everything  to  gain  and  nothing  to  lose. 
The  position  tdkcn  by  a  portion  •.;  the  public  is  not  the  loftiest  one 
in  the  world,  but  it  is  exceedingly  hv.mpn."  And  I  quite  agree 
with  him,  except  as  to  "lowering  the  excellence  of  the  accommo- 
daiion."  As  I  have  said  before,  "one  dollar  will  buy  just  so  much 
whiskey;"  if  you  spend  it  on  taxes  and  pavements  for  the  nenefit 
of  the  public  and  against  your  own  interests,  you  certainly  can- 
not prevent  the  "lowering  of  the  excellence  of  the  accommodation," 
unless  the  franchise  is  so  valuable  that  you  can  well  aflford  it, 
which  I  take  it  is  much  more  the  exception  than  the  rule. 

Again  Mr.  Boyle  says:  "The  attitude  of  the  press  toward  the 
street  railways  is  perhaps  excusable  (if  sometimes  a  little  aggra- 
vating). It  is  .1  question  of  existence  with  them.  As  the  railroads 
object  to  a  law  which  means  bankruptcy  for  them,  so  a  news- 
paper should  not  be  expected  to  adopt  a  policy  which  means 
bankruptcy  for  it,  and  the  newspaper  which  boldly  and  openly 
championed  the  cause  of  the  railroads  would  be  doomed  from 
the  initial  letter  of  its  first   editorials." 

Knowing  full  well  that  such  is  the  case,  and  desiring  to  reach 
the  public  independently,  the  railway  company  in  Rochester  has 
for  some  months  published  a  small  weekly  paper,  which  is  circu- 
lated in  the  cars,  in  which  the  public  is  given  an  opportunity  to 
see  things  from  the  railway's  point  of  view.  This  has  no  par- 
ticular bearing  on  the  pavement  question,  but  I  mention  it  as 
an  idea  which  is  well  worth  developing  in  some  of  our  cities,  as  it 


tends  to  educate  the  public  to  see  that  there  are  two  sides  to  all 
question,  (even  when  a  street  railway  company  is  one  of  the  par- 
ties). That  it  has  done  much  in  Rochester  to  open  the  eyes  of 
passengers  as  to  the  trials  to  which  the  railway  company  and  its 
employes  are  subjected,  is  already  apparent,  and  the  policy  of 
treating  everything  in  a  fair  and  open  manner,  and  ridiculing, 
rather  than  "kicking"  against  some  of  tho  common  abuses,  has 
had  a  wholesome  eflfect. 

In  conclusion,  I  will  quote  again  from  Mr.  Boyle's  paper — his 
last  remarks,  which  make  a  most  fitting  close  to  his  able  ar- 
gument. Speaking  of  the  state  of  public  feeling  towards  the 
railway  company,  he  says:  "There  is  only  one  law  which  does 
justify  it,  and  it  is  the  law  under  which  the  highwayman  says  to 
the  traveler:  'I  am  a  larger  man  than  you  are.  I  am  armed 
and  you  are  not.  You  are  here  and  can't  get  away.  You  have 
money  and  I  want  it.     Give  it  up.'  " 

If  the  courts  will  sustain  such  gross  injustice,  there  is  no  doubt 
but  the  railways  will  liavc  to  "give  it  up." 


Mr.  M.  M.  Fenner,  of  Fredonia,  opened  the  discussion  by  ask- 
ing for  some  facts  regarding  what  is  know  as  the  Conway  pav- 
ing decision  in  the  Court  of  Appeals  of  New  York.  He  wanted 
to  know  what  the  clause  in  this  decision,  requiring  street  railway 
companies  to  pave  and  keep  in  repair  for  2  ft.  outside  of  the 
tracks,  really  meant.  Considerable  difference  of  opinion  existed 
among  the  delegates  on  this  point,  Mr.  Nicholl,  of  Rochester, 
believing  that  it  meant  a  strip  2  ft.  wide  outside  of  the  outside 
rail,  but  Mr.  DeForcst  Van  Vleet,  of  Ithaca,  was  of  the  opinion 
that  2  ft.  outside  of  the  rails  meant  i  ft.  on  each  side. 

Mr.  Robinson,  of  New  York,  also  gave  his  opinion  on  the 
Conway  decision. 

Mr.  T.  F.  Williams,  of  Brooklyn,  thought  that  the  cost  of 
paving  is  a  franchise  tax,  and  under  the  new  Ford  bill  companies 
should  not  be  required  to  pay  it.  if  double  taxing  on  the  fran- 
chise value  was  to  be  avoided. 

Mr.  Nicholl,  of  Rochester,  asked  for  the  experience  of  the  dele- 
gates on  a  city's  power  to  compel  the  street  railway  companies 
to  repave  streets  where  the  paving  had  settled,  owing  to  poor 
foundation  which  had  been  constructed  by  irresponsible  city  con- 
tractors after  sewers  had  been  laid. 

Mr.  W.  B.  Reed,  of  New  York  City,  stated  that  it  was  the 
practice  of  the  Metropolitan  company  when  notified  that  the  city 
was  going  to  repair  sewer  or  gas  pipes  underneath  its  tracks, 
to  lay  side  tracks  around  the  excavations.  His  company  had  al- 
ways maintained  pavements  over  sewer  and  gas  pipes  even 
though  the  work  had  been  poorly  done  in  the  first  place  by  the  city 
contractors.  This  he  said  was  done  principally  to  avoid  the  expense 
of  litigation  on  the  subject  rather  than  from  a  feeling  of  com- 
pulsion in  the  matter. 

This  ended  the  regular  list  of  papers  for  the  day.  but  the  Chair 
calied  for  a  discussion  on  ihe  subject,  "Transfers;  Their  -Use 
and  Abuse,"  and  asked  Mr.  J.  H.  Stcadman,  of  Rochester,  to 
make  a  few  remarks.  Mr.  Stcadman  said  he  had  presented  papers 
on  this  topic  at  various  conventions  and  had  nothing  further  to 
say  upon  the  subject. 

Mr.  Nicholl  of  Rochester,  requested  information  from  the 
Metropolitan  company  of  New  Y'ork  City  as  to  the  benefits 
derived  from  printing  the  section  o!  the  penal  code  referring  to 
the  abuse  of  transfers  on  the  back  of  each  ticket.  Mr.  Robinson, 
of  New  York,  replied  that  in  nis  opinion  the  public  read  this  code 
to  a  large  extent,  and  it  had  a  good  effect  in  an  educational  line. 
His  company  had  experienced  considerable  difficulty  in  making 
cases  against  people  accused  of  misusing  transfers  and  had  never 
succeeded  in  securing  a  conviction.  His  company  has  had  the 
section  of  the  penal  code  printed  on  large  cards  and  hung  on  the 
rear  and  front  platforms  of  each  car. 

Mr.  Danforth,  oi  ButTalo,  by  request  of  the  president,  gave  the 
experience  of  his  company  with  transfers.  It  has  had  but  two 
cases  of  serious  abuse  of  transfers  and  in  these  was  unable  to  get 
sufficient  testimony  to  punish  the  offenders.  Mr.  Warren,  of  New 
York,  in  reply  to  a  question,  stated  that  there  were  58  different 
transfer  points  on  the  Metropelitan  company's  system.  This  com- 
pany has  had  considerable  trouble  in  its  transfer  points.  Pas- 
sengers will  board  a  car  a  block  away  from  a  transfer  station, 
and  before  the  conductor  has  had  an  opportunity  to  collect  the 
fares,  will  jump  from  the  car  and  secure  a  transfer. 
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The  fact  was  here  brought  out  that  there  were  but  three  cities  in 
the  .state  that  register  their  transfers,  namely  Rochester,  liuflfalo  and 
Syracuse.  Mr.  Warren  considers  it  a  mistake  to  give  a  transfer 
any  cash  v.ihic  ulntcvcr.  Mr.  Williams,  of  Urooklyn,  called 
transfers  tin-  niKlmnair  uf  tin-  slrcil  r.iilway  luiinatjer.  His  com- 
pany employs  over  40  girls  that  do  nothing  but  sort  and  classify 
used  transfers  of  which  50,000  are  relumed  each  day.  The  com- 
l)any  is  aware  of  the  tact  that  it  is  being  defrauded  continually 
both  by  conductors  and  the  public,  through  its  transfer  system,  but 
knows  of  no  way  to  check  the  abuse.  Mr.  Williams  thinks  that  a 
small  additional  charge  should  l)e  made  whenever  a  transfer  is 
t;i\en.  He  also  believes  that  the  extensive  transfer  system  on 
liis  road  tends  to  greatly  increase  the  number  of  accidents,  owing 
hi  the  necessity  of  passengers  changing  from  one  car  to  another 
at  so  many  diflfercnt  points.  Mr.  Newton,  of  Syracuse,  wanted  to 
learn  from  the  companies  that  do  not  ring  up  transfers  how  they 
keep  a  check  nn  conductors.  Mr.  Root  and  Mr.  Warren,  of  New 
York,  explained  the  workings  of  their  system  quite  fully.  Mr. 
Allen,  of  Syracuse,  stated  that  his  road  had  had  considerable 
lr(nible  with  suits  brought  for  improperly  punched  and  dated 
transfers,  which   had  been   refused  by  conductors. 

Mr.  Root  stated  that  425,000  transfers  are  issued  each  day  by 
the  Metropolitan  company  of  New  York.  The  transfer  system, 
however,  has  increased  trallic  enormously  and  the  bcnetits  derived 
far  outbalance  the  losses  from  fraud.  Mr.  Vreeland  considered 
the  question  purely  a  local  one  to  be  decided  by  local  conditions. 
He  said,  in  New  York  one  of  the  rides  taken  by  a  transfer  pas- 
senger was  short;  either  the  rider  first  traveled  on  one  of  the  long 
main  lines  and  then  transferred  to  one  of  the  shore  cross-town 
line  or  vice  versa.  In  Philadelphia,  however,  both  rides  were  often 
very  long,  averaging  more  than  five  miles  apiece.  This  is  the 
reason  the  3-cent  additional  fare  is  charged  in  the  latter  city. 
It  is  Mr.  Vreeland's  opinion  that  the  increase  in  gross  receipts 
per  mile  of  track  on  the  Metropolitan  system  from  $30,000  to 
over  $70,000,  is  due  very  largely  to  the  liberal  transfer  arrange- 
ments instituted.  After  further  discussion  on  this  subject,  in 
which  Mr.  Stedman,  Mr.  Warren  and  Mr.  Williams  joined.  Presi- 
dent Rogers  announced  a  question  meeting,  and  stated  the  con- 
vention would  be  pleased  to  entertain  any  question  on  any  subject 
of  interest.  This  opportunity  was  taken  advantage  of  by  several 
of  the  delegates.  A  motion  was  then  made  to  appoint  the  nominat- 
ing committee  to  name  officers  for  the  ensuing  year.  President 
Rogers  appointed  on  this  committee  Mr.  DeForest  Van  Vleet, 
of  Ithaca,  Mr.  T.  S.  Williams,  of  Brooklyn,  and  Mr.  C.  Loomis 
Allen,  of  Syracuse. 

President  Rogers  ihen  requested  Commissioner  A.  W.  Cole  to 
address  tfie  convention.  Mr.  Cole  spoke  at  some  length,  reviewing 
the  recent  work  of  the  New  York  Commission  in  testing  street 
railway  brakes  in  New  York  City  and  touching  upon  the  relations 
existing  between  the  radroad  commission  and  the  street  railway 
companies  of  the  state.  An  extended  discussion  upon  brakes  fol- 
lowed Mr.  Cole's  address.  The  brake  invented  by  Mr.  Millen,  of 
New  York,  was  mentioned  and  described. 

The  meeting  adjourned  at  5.20  p.  ni. 

Early  in  the  evening  of  the  12th  the  delegates  and  visitors  to 
the  convention  were  taken  in  special  cars  to  Renwick  Park  as  the 
guests  of  the  Ithaca  Street  Railway  Co.  Here  an  elaborate  con- 
cert by  the  Ithaca   Prize   Band  was  enjoyed. 

At  10  p.  m.  the  annual  banquet  of  the  association  was  held  at 
the   New   Ithaca   Hotel. 


At  9.30  a.  m.,  on  Wednesday,  the  visitors  were  taken  in  special 
cars  over  the  lines  of  the  Ithaca  Street  Railway  Co.  to  Cornell 
Heights.  Several  stops  were  made  along  the  way  to  enjoy  the 
scenery  and  view  the  University  buildings.  At  10.40  a.  m.  the 
convention  was  called  to  order  in  Sibley  College  lecture  room 
with  President  Rogers  in  the  chair.     The  first  paper  was 
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II.    .ARMSTRONG,    OF   THE    GENER.M.    ELECTRIC    CO. 


The  formation  of  the  International  Traction  Co.  brought  under 
one  management  the  various  roads  operating  in  Buffalo  and  vi- 
cinity. Previous  to  this  consolidation,  each  of  the  several  roads 
had  its  own  source  of  power  and  the  question  of  the  most  economi- 


cal method  of  operating  the  entire  system  was  o(  the  greatest  im- 
portance. 

The  liuffalo  Railway  has  installed  in  its  Niagara  Street  power 
house,  two  rotary  converters  of  the  General  Klectric  type  in  the 
fall  of  1896,  power  being  supplied  by  the  Niagara  Falls  Power  Co. 
Two  additional  converters  had  been  added  a  year  later,  making  a 
total  nominal  capacity  of  i,6oo-kw.  installed.  This  converter  ca- 
pacity, together  with  an  engine  capacity  of  7.500  h.  p.,  supple- 
mented by  a  storage  battery  of  1,500  ampere  capacity,  had  operated 
the  lines  of  the  Buffalo  Railway  Co. 

To  operate  the  enlarged  system  there  were  three  courses  open: 
increasing  the  capacity  of  the  Niagara  St.  power  house,  building 
a  new  power  house  on  the  other  side  of  the  city  to  work  in  con- 
junction with  the  Niagara  St.  station,  or  the  adoption  of  rotary 
converter  sub-stations  fed  from  Niagara  Falls.  The  cars  ruiming 
to  Niagara  Falls  and  to  Lockport  were  already  partly  fed  from 
rotary  converter  sub-stations  and  the  enlargement  of  the  Niagara 
St.  power  house  would  not  contemplate  the  shutting  down  of  these 
sub-stations.  The  operation  of  all  the  lines  in  Buffalo  by  a  single 
power  house  was  open  to  the  serious  objection  that  either  a  con- 
siderable increase  in  feeder  copper  would  be  necessary  or  boosters 
must  be  used.  The  amount  of  feeder  copper  installed  provided  for 
a  number  of  feeding  points  into  the  system,  and  would  have  to  be 
largely  increased  if  the  entire  system  were  fed  from  a  single  point, 
as  would  be  the  case  with  one  large  power  house.  Heavier  cars, 
equipped  with  electric  heaters  and  operating  at  a  much  faster 
schedule  are  being  installed,  which  would  still  further  increase  the 
amount  of  feeder  copper  required  to  the  extent  that  a  single  gen- 
erating station  was  not  looked  upon  as  desirable. 

The  use  of  boosters  as  a  permanent  means  of  replacing  feeder 
copper  in  a  system  where  heavy  overloads  may  be  of  long  dura- 
tion, is  very  objectionable,  owing  to  the  losses  entailed.  Over- 
loads of  short  duration,  and  especially  local  overloads  due  to  some 
special  local  event  can  very  well  be  taken  care  of  by  boosters,  but 
the  cost  of  the  energy  lost  in  boosting  daily  overloads  may  be  suf- 
ficient, as  in  the  present  case,  to  more  than  offset  the  interest  on 
additional  copper  investment  required. 

The  second  method  of  operation,  the  building  of  another  power 
bouse  on  the  east  side,  was  also  open  to  serious  objections.  The 
capital  investment  called  for  in  this  case  would  have  been  still 
larger  than  that  required  for  the  additional  copper  with  a  single 
generating  station,  while  the  cost  of  operating  two  separate  sta- 
tions would  have  been  greater  than  that  of  operating  a  single  sta- 
tion of  the  combined  capacity  of  the  two.  The  required  feeder 
copper  also,  while  less  than  that  for  a  single  station,  would  be  con- 
siderably greater  than  in  the  third  method  of  operation,  by  rotary 
converter  sub-stations.  The  successful  operation  of  a  railway  sys- 
tem and  especially  one  with  suburban  branches,  calls  for  as  high 
a  schedule  .•;peed  as  can  be  maintained  with  safety. 

It  is,  therefore,  of  paramount  importance  that  the  line  voltage 
shall  be  kept  up,  as  it  not  only  ensures  a  good  schedule  being 
made,  but  results  in  less  heating  of  the  motors  themselves.  The 
rotary  converter  sub-station  system  permits  sub-stations  to  be  lo- 
cated wherever  there  is  the  greatest  demand  for  power,  as  the  com- 
paratively small  transmission  line  required  can  be  carried  under- 
ground to  any  locality,  while  the  sub-station  itself,  requiring  no 
boilers  or  engines  can  be  located  in  any  neighborhood  on  account 
of  its  cleanliness  and  noiseless  operation.  The  sub-station  also 
requires  a  very  small  amount  of  floor  space  for  its  output  as  com- 
pared with  a  steam  driven  generating  station,  and  hence  can  be 
located  in  the  business  districts  where  property  is  high,  which,  to- 
gether with  the  cost  of  carting  coal,  would  make  a  generating  sta- 
tion in  such  a  locality  expensive  to  operate,  especially  as  it  must 
probably  run  non-condensing.  The  largest  congestion  of  cars, 
and  hence  the  largest  demand  for  power,  exists  in  the  business 
districts,  and  it  is  owing  to  the  possibility  of  locating  sub-stations 
close  to  the  points  of  greatest  demand  that  makes  the  converter 
system  especially  adapted  to  the  operation  of  large  city  railway 
systems. 

.■\s  sub-stations  can  be  located  where  most  needed,  it  is  obvious 
that  the  amount  of  direct  current  feeder  copper  required  for  such 
a  system  is  much  less  than  would  be  required  for  the  same  effective 
operation  with  a  single  direct  current  generating  station,  while 
the  high  potential  transmission  line  at  10,000  volts  would  demand 
but  a  small  amount  of  copper. 

The  number  of  attendants  in  a  sub-station  need  not  exceed  two 
men  for  a  station  having  a  capacity  of  say — three  400-kw.  convert- 
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ers,  so  that  the  labor  account  would  be  much  less  than  in  the  case 
of  a  number  of  small  generating  stations. 

The  above  advantages  apply  to  the  converter  system  whether 
the  sub-stations  are  driven  from  a  large  steam  driven  generating 
station,  located  in  the  outskirts  of  the  city,  and  enjoying  cheap 
coal  and  cheap  real  estate,  or  as  in  the  Buffalo  sub-stations,  they 
are  fed  from  a  water  power  station. 

After  careful  consideration  of  the  several  methods  of  operation 
open  to  them,  Mr.  W.  Caryl  Ely,  president  of  the  International 
Traction  Co.,  and  Mr.  B.  Van  Horn,  general  manager,  decided 
upon  the  adoption  of  the  rotary  converter  sub-station  system  as 
offering  the  greatest  advantages  in  its  economy  of  operation  and 
first  cost  of  installation. 

The  method  of  operating  the  Bufltalo  city  system,  as  adopted, 
involves  the  installation  of  five  rotary  converter  sub-stations,  be- 
sides the  operation  of  the  four  converters  and  storage  battery  in 
the  Niagara  St.  power  house. 

The  steam  plant  at  Niagara  St..  however,  will  be  sluu  down  and 
kept  as  a  reserve,  thus  permitting  the  entire  lines  of  the  Inter- 
national Traction  Co.  in  BufTalo,  Niagara  Falls,  Tonawanda,  and 
I.ockport,  to  be  driven  from  rotary  converters  fed  by  the  Niagara 
Falls  power. 

There  will  be  a  total  of  six  sub-stations,  including  Niagara  St.  No. 
6,  having  the  following  maximum  output  during  the  winter 
months,  where  heaters  will  be  used: 

Converter       Ultimate 
Max.  Output.      Installed.       Capacity. 

Sub-station    No.    i 760  kw.  800  kw.         1,200  kw. 

Sub-station    No.    2 870  kw.  800  kw.         1.200  kw. 

Sub-station    No.    3 1.230  kw.         1.200  kw.         1.600  kw. 

Sub-station    No.    4 870  kw.  Soo  kw.         1.200  kw-. 

Sub-station    No.    5 890  kw.  800  kw.         1,200  kw. 

Sub-station    No.    6 1,600  kw.         1.600  kw.         1,600  kw. 

Total  6,220  kw.        6,000  kw.        8,000  kw. 

The  peak  of  the  load  is  somewhat  in  excess  of  the  rated  capacity 
of  the  converters  to  be  installed,  but  the  storage  battery  in  the 
Niagara  St.  station  has  been  increased  to  3.000  amperes  capacity, 
and  this  will  be  used  to  take  the  peak  of  the  load,  the  ultimate  ca- 
pacity of  the  station  providing  for  reserve  apparatus  and  increase 
of  traffic. 

These  six  sub-stations  will  feed  into  a  common  feeder  network 
through  automatic  circuit  breakers,  the  load  being  taken  on  the 
larger  stations  during  light  traffic  at  night.  The  composition  of 
the  various  sub-stations  will  be  similar  in  all  respects,  with  the 
exception  of  sub-station  No.  6,  which  is  located  in  the  present 
Niagara  St.  power  house.  The  other  stations  dififer  only  in  the 
number  of  rotary  converters  of  400-kw.  capacity  contained  in  each, 
the  entire  apparatus  being  furnished  by  the  General   Electric  Co. 

Sub-station  No.  i  contains  two  rotary  converters  of  4ao-kw.  ca- 
pacity, with  an  ultimate  capacity  of  three  converters,  each  con- 
verter being  fed  through  three  step-down'transformers  of  150-kw. 
each,  reducing  the  line  potential  of  10.500  volts  to  375  volts,  cor- 
responding to  600  volts  on  the  direct  current  side  of  the  convert- 
ers. These  transformers  are  of  the  air  blast  type  and  feed  directly 
into  the  rotary  converters,  the  controlling  switches  being  placed 
in  the  primary  circuit. 

The  converters,  being  of  the  three  phase-type,  enable  the  step- 
down  transformers  to  be  connected  in  delta,  so  that  the  disabling 
of  one  transformer  of  a  set  does  not  throw  the  converter  out  of 
service.  In  addition  to  the  individual  switch  controlling  each  ro- 
tary converter  with  its  transformers,  there  is  a  main  emergency 
switch  opening  the  high  potential  bus  bar  circuit  of  the  sub-station 
in  case  of  necessity,  where  it  is  desired  to  throw  out  the  entire  sta- 
tion at  once. 

Artificial  reactance  is  introduced  between  transformers  and  con- 
verters to  enable  the  converters  to  regulate  with  varying  loads, 
this  reactance  also  being  cooled  by  artificial  air  draught,  for  which 
purpose  direct  current  blower  sets  are  provided  in  duplicate  and 
feed  into  a  common  air  chamber,  from  which  individual  trans- 
formers and  reactances  draw  their  supply. 

In  a  large  railway  system  of  this  character  it  is  desirable  to  pro- 
vide a  ready  means  of  starting  the  converters  that  will  be  eflfective 
and  require  a  minimum  time.  While  any  one  sub-station  is  in 
operation  it  is,  of  course,  possible  to  start  the  converters  of  a  sec- 
ond sub-station  from  the  direct  current  side  and  suitable  starting 
resistances  are  provided  for  this  purpose.     This  can  only  be  sat- 


isfactorily accomplished,  however,  when  traftic  is  very  light,  and 
the  line  voltage  high. 

.\  possible  shut  down  may  occur  during  a  time  of  maximum 
load  when  it  would  not  be  desirable  to  start  several  sub-stations 
from  the  alternating  current  end  of  the  converters,  owing  to  the 
large  lagging  current  afl^ecting  the  regulation  of  the  system.  To 
provide  an  efficient  method  of  starting,  there  has  been  installed  in 
two  sub-stations  a  starting  set,  consisting  of  an  induction  motor 
direct  coupled  to  a  direct  current  generator  of  sulVicient  capacity 
10  start  one  converter. 

This  method  permits  the  starling  of  the  converters  in  these  sta- 
tions from  the  direct  current  end,  which  will  ensure  bringing  them 
into  synchronism  in  a  minimum  time  with  the  right  polarity.  The 
converters  in  adjacent  sub-stations  can  then  be  started  from  the 
direct  current  feeder  system. 

By  sub-dividing  the  city  into  several  sections,  each  fed  from  a 
separate  sub-station,  the  present  amount  of  direct  current  feeder 
copper  need  not  be  increased  to  any  considerable  amount,  es- 
pecially as  the  track  joints  are  being  welded,  thus  making  the 
ground  circuit  exceedingly  good.  With  the  completion  of  the 
different  sub-stations,  the  International  Traction  Co.  will  have  i" 
operation  a  model  railway  system,  having  sub-stations  fed  from  a 
single  generating  station  as  a  source  of  power,  cars  using  electric 
brakes  operating  over  tracks  with  welded  joints  and  high  speed 
suburban  lines  to  the  several  adjacent  towns. 

A  brief  discussion  followed  this  paper,  Mr.  Newton,  of  Syra- 
cuse, Mr.  Ely,  of  Buffalo,  Mr.  Nicholl,  of  Rochester,  and  Mr. 
Armstrong  taking  part. 

A  paper  was  to  have  been  read  by  Prof.  R.  C.  Carpenter,  of  Cor- 
nell University,  but  this  was  dispensed  with,  owing  to  the  unavoid- 
able absence  of  the  author. 

SOME  ELECTRIC  STREET  RAILWAY   DATA. 


KV    H.VKKIS  J.    KV.\X,    I'KOFESSOR   OF   ELECTRICAL    EXGIXEEHING, 

CORNELL    UNIVERSITY. 


During  the  spring  of  1899  copies  of  a  question  form  for  gath- 
ering statistical  data  relating  to  the  construction  and  operation  of 
electric  street  railway  plants  were  sent  to  the  managements  of  some 
of  the  plants  in  our  country  with  the  request  that  they  be  filled  in 
with  the  requisite  data  and  returned  to  the  writer.  In  this  request 
it  was  stated  that  average  results  of  the  replies  would  be  published. 
Replies  were  received  from  12  plants  that  were  fairly  complete. 
The  data  from  eight  of  these  plants  have  been  averaged  as  far  as 
possible.  The  results  form  the  composite  answers  to  the  questions 
in  the  form  as  given  below,  which  was  originally  sent  to  the  man- 
agement of  each  plant. 

Whenever  percentages  appear  in  an  answer  they  mean  that  the 
answer  applies  to  plants  aggregating  in  capacity  those  percentages 
of  the  total  average  daily  kilowatt  output  for  the  eight  plants. 

BUILDINGS. 

Size  of  complete  power  house,  319  It.  .x  574  ft.;   183,500  sq.  ft. 
Engine  and  dynamo  room,  240  ft.  x  440  ft.;  105.000  sq.  ft.     Boiler 
room,  etc.,  188  ft.  x  440  ft.;  82,900  sq.  ft. 
Constructive  materials: 

Foundations:  37.0  per  cent  masonry;  23.2  per  cent  concrete;  29.2 
per  cent  concrete  and  stone  masonry:  6  per  cent  brick  in  cement; 
4.6  per  cent  not  reported. 

Walls:  76.8  per  cent  brick;  12.2  per  cent  pressed  brick  front; 
enameled  and  pressed  brick  in  engine  room;  ii.o  per  cent  steel 
structure  filled  with  brick. 

Roof:  12.2  per  cent  tile  with  tar  and  felt;  11  per  cent  matched 
pine  on  steel  structure;  20.5  per  cent  composition  tar  roof;  6  per 
cent  wood  asphalted;  4.6  per  cent  wood;  10.5  per  cent  slate,  steel 
trusses;  16.5  per  cent  slate  over  engine  room,  corrugated  iron  over 
boiler  room;  18.7  per  cent  slate  on  pine  sheathing  supported  on 
steel  trusses  and  purlins. 

Floor:  18.7  per  cent  vitrified  tile  laid  on  concrete  arches  and 
supported  on  steel  I-beams;  16.5  per  cent  concrete;  10.5  per 
cent  wood  in  engine  room,  cement  in  boiler  rooms;  23.2  per  cent 
mill  construction,  hard  wood  finish;  24.5  per  cent  wood;  6  per  cent 
wood  covered  with  steel  plate. 

Car  barns:     76.8  per  cent,  444.645  sq.  ft.;  21  per  cent,  no  report.  _ 

Repair  shops:    78.9  per  cent,  83.722  sq.  ft.;  21. 1  per  cent,  no  report. 

Cost  of  power  house,  building  only,  no  reports. 
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rOWKK    IIOUSK    HOIIII'MKNT,    M HfllANICAL. 

ICiigines: 

Total  minibcr  of  engines,  46. 

Types  of  engines:  One  (i.'5  li.  p.)  liigli  speed;  four  (2,100  h.  p.) 
I'orlcr  &  Allen;  si.\teen  (12,200  h.  p.)  Anieriean-Wheeloek;  one 
(1,200  h.  p.)  Green-Wlieelock  compound  condensing;  twelve  (9,250 
Ii.  p.)  "Corliss"  or  "Simple  Corliss;"  three  (1,200  h.  p.)  Simple 
Corliss  condensing;  live  (3,650  li.  p.)  Corliss  compound  condensing; 
four  (2,400  li.  p.)  Providence-Green  tandem  compound  condensing. 

Average  rated  li.  p.  of  each,  700;  aggregate  rated  li.  p..  ,12,125. 

Condensing,  8,450  li.  ]). ;  non-condensing,  2.5,'')75  li.  p. 

Cost  of  engines  erected,  including  foundations: 

Simple  non-condensing,  15.550,  h.  p.;  cost  $14.88  per  h.  p. 

Tandem  compound  condensing,  2,400,  h.  p.;  cost  $29.C>()  ])er  h.  p. 

Number  of  spare  units,  14;  total  i.  h.  p..  9,250. 
Hoilcrs: 

Total  nnnil)er  nl  lioilers  io(»;  stf;iin  pressure.  100  t't  125  Ih. 

I\.Llr<l  power: 

I'"irc  tube  boilers  19 — ,?,8qo  h.  p too  lb. 

Fire  tube  boilers   19 — 3.800 1 10  lb. 

Fire  tube  boilers  24 — 7,200  h.  p 115  lb. 

Fire  tube  boilers  6 — 750  h.  p 120  lb. 

Water  tube  boilers  6 — 2,250  b.  p too  lb. 

Water  tube  boilers  7 — 2,650  h.  p 120  lb. 

Water  tube  boilers  23 — 5,950  h.  p 125  lb. 

Total  fire  tube  boilers  65 — 14,150  h.  p 100  lb.  to  120  lb. 

Total  water  tube  boilers  36 — 10,850  h.  p 100  lb.  to  125  lb. 

Total  Cahill  vertical  boilers  5 — 1,250  h.  p 120  lb. 

Aggregate  capacity  of  boilers,  26,250,  b.  p. 

Number  of  spare  units,  24;  capacity,  6.725  b.  p. 
Steam  fitting  and  appliances: 

System  of  steam  piping:   89.5  per  cent  single;  10.5  per  cenl  dnuble. 

Natural  draft:     100  per  cent  use. 

Forced  draft:    89.5  per  cent  do  not  use:  10.5  per  cent  use. 

Hand  firing:     58.1  per  cent  use. 

Mechanical  stokers:     41.9  per  cent  use. 

Coal  conveyors:    29.7  per  cent  use. 

Ash  conveyors:     46.2  per  cent  use. 

Economizers:     15.6  per  cent  use. 

Cost:     II  per  cent  fire  tube  boilers  with  natural  draft,  mechanical 
stokers,   coal   and  ash   conveyors,   installed   about    1897.   cost  $19.75 
per  rated  h.  p. 
Summary : 

Cost  of  steam  plant,  including  engines,  boilers,  piping,  and  all 
auxiliary  apparatus,  erected  and  ready  for  operation:  17,950  h.  p.; 
total  cost,  $816,514,  or  $45.50  per  rated  h.  p.;  varying  from  $29.10  to 
$56.90,  according  to  date  of  installation  and  nature  of  equipment. 

I'OWKK    UOIISK   I-.OUIl'MRNT.    ICLKCTRIC.'^L. 

Generators: 

Total  number  of  generators  54;  aggregate  capacity,  25.930  k\v. ; 
17  gelierators,  direct  driven,  11,000  kw. ;  21  generators,  belt  driven, 
4,530  kw. ;  16  generators,  rope  dr'ven,  10.400  kw. 

Average  daily  load,  9,608  kw.;  maximmu.  14,437  kw.:  minimiuu. 
5.981  kw. 

Number  of  spare  units,  17;  capacity,  7,090  kw. 

Cost  of  generators,  including  foundations,  etc. : 

8 — 4,600  kw. — direct  connected,  cost  $23  per  kw. 

16 — 10.400  kw. — belted,  cost  $13  per  kw. 
Switchboard : 

Number  of  generator  panels,  59:  feeder  panels,  131. 

Cost  of  switchboard  erected,  including  necessary  apparatus,  etc.: 

1.  Generator  panels:    No  report. 

2.  Feeder  panels:     16.5  per  cent,  $1.65. 

3.  Total:     23.2  per  cent.  $3,600. 

4.  Per  kw. :   23.2  per  cent,  3.46. 
Recording  instruments,  64.4  per  cent  use. 
Wattmeters,  84.9  per  cent  use. 

Summary : 

Cost  of  electrical  equipment,  including  generators,  switchboards, 
wiring,  etc..  erected  ready  for  operation:     15,050  kw.,  cost  $18.95 
per  kw. 
Grand  summary: 

Cost  of  completed  station  and  all  contents:  Excluding  land, 
15,050  kw.,  cost  $75.25  per  kw. 


Track: 


ROAD  AND   EQUIPMENT. 


1  a«.i\  . 

Mileage:  58.4  per  cent  have  213  miles  of  road  and  335  miles  of 
track;  25.1  per  cent,  138  miles  of  track,  single  or  unspecified;  16.5 
per  cent,  not  reported. 

Rails:  18.7  per  cent,  60-ft.,  go-lb.  girder;  a  few  60-ft.  and  others 
.V3-ii.  girder  and  T,  ranging  in  weight  from  35  to  107  lb. 

Track  foundation:  23.2  per  cent,  dirt  mostly,  ballasted  to  some 
e.Menl  with  crushed  stone;  20.5  per  cent,  macadam;  a6  per  cent, 
slag;  10.5  per  cent,  earth,  ashes,  broken  stone,  concrete;  18.7  per 
cent,  90-lb,  60-ft.  girder  rails  with  broken  limestone  ballast  6  in.  deep 
under  cross  ties. 

Honds:  A  variety,  generally  copper  rods  riveted;  vary  in  size 
from  No.  4  to  two  No.  000  ]',.  &  S.  per  rail  joint. 

Supplementary  wires:  23.2  per  cent  have  35  per  cent  in  excess 
of  feeder  copper. 

Ties:  6x8  in.  x  7  ft.  average;  mostly  oak  (a  few  chestnut; 
spaced  24  in.  c.  to  c.  In  one  instance  steel  ties  ifji  x  7  in.  x  5  ft.  6  in. 
spaced  10  ft.  apart  and  laid  in  concrete  were  used. 

Paving:     Depends  entirely  on  local  conditions. 

Per  Mile  of  Track 
Single     Double 

Cost  of  all  material  used $  6,800    $13,600 

Cost  of  all  labor  required  to  install ;....     3,080        6,160 

Cost  of  i)aving,  labor  and  material 6,200       12,400 

Total  cost  of  road  bed,  complete...: $16,080    $32,160 

This  is  the  average  report  for  42  per  cent.  Part  earth  and  part 
broken  stone  ballast,  7-in.  girder  rails,  cast  weld  joints,  no  bonds. 
Overhead  construction: 

Span  wire  or  bracket  construction:    67  per  cent,  span  wire;  16.5    • 
lur  cent,  span  wire  and  bracket;  16.5  per  cent,  no  report. 

Size  of  trolley  wire:  83.5per  cent.  No.  o  B.  &  S.,  hard  drawn 
copper,  except  about  5  per  cent  of  this  where  No.  00  is  used;  16  per 
cent,  no  report. 

Poles:  39.2  per  cent,  iron  pipe  spaced  100  ft.  to  no  ft.;  29.2  per 
cent,  steel  and  wood,  spaced  115  ft.  to  120  ft.;  4.6  per  cent,  cedar, 
spaced  no  ft.;  10.5  per  cent,  chestnut,  spaced  100  ft. 

Feeders:  22.5  per  cent,  have  45  feeders  aggregating  1,066,400  ft.; 
23.2  per  cent,  have  125  feeders  aggregating  1,900,000  lb.,  including 
insulation. 

Per  Mile  of  Track 
Single     Double 

Cost  of  all  material,  overhead  construction $2,325    $2,826 

Cost  of  all  labor  for  erection 213         427 


Total   cost   of   overhead   construction $2,538    $3,253 

The  above  is  for  iron  poles.     For  wooden  poles  material  one- 
third  and  labor  one-half  the  above. 
Equipment: 

Number  of  motor  cars:  Closed,  1.197;  open,  1,008;  convertible, 
yS-    Total,  2,280.    These  figures  reported  for  83.5  per  cent. 

.'\veragc  daily  number  of  cars  in  use:    83.5  per  cent.  908. 

.Average  daily  mileage  per  car:    79.9  per  cent,  122.4  miles. 

Total  car-miles  per  day.  58.4  per  cent,  57.862. 
Length  of  car  bodies: 

Closed.  Open. 

18.7  per  cent  20  ft.  30  ft. 

10.5  per  cent 16  ft.,  18  ft..  28  ft.     27  ft.,  30  ft. 

4.6  per  cent 18  ft.  28  ft. 

6.0  per  cent 16  ft.,   18  ft.     18  ft..  21  ft. 

20.5  per  cent 28  ft.  22  ft. 

23.2  per  cent  21  ft.  28  ft. 

Cost  of  car  bodies:  Closed,  20-ft.,  $900  to  $1,200;  open.  30-ft.  to 
32-ft.,  $600  to  $800. 

Cost  of  trucks:  Single.  $175  to  $250;  double  and  maximum  trac- 
tion, $315  to  $425. 

Type  of  motors:  G.  E.  800.  Walker  No.  5.  Westinghouse  Nos. 
3.  I2.\.  49C. 

Number  of  motors  per  car:  Two.  except  for  a  few  38-ft.  cars 
on  which  four  motors  are  used. 

Rated  power  of  motors:    25  to  50  h.  p.  each. 

Cost  of  motors  and  appliances  per  car,  installed:  $700  to  $1,100. 
according  to  size  of  motors. 
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Summary: 

Total  cost  of  motor  car,  including  car  body,  truck,  motors,  and 
all  appliances  installed  ready  lor  operation: 

1.  Closed  motor  car,  average,  $1,700  lo  $2,500. 

2.  Open  motor  car,  average,  $1,400  to  $_>,070. 

3.  Convertible  motor  car,  average.  $J,375. 
Roads' built  between  1892  and  1898,  average. 

OPERATING  EXPENSES. 

Kind  of  fuel  and  cost  delivered: 

23.2  per  cent,  Indiana  screening  @  $1.07  to  $1.25  per  ton. 

20.5  per  cent,  soft  coal. 

6.0  per  cent  bituminous  (Vi  $3.60  per  ton  and  slack  (a   $2.35  per 
ton. 

10.5  per  cent,  anthracite  bird's  eye  and  buckwheat  @  $.46/4- 

18.7  per  cent,  bituminous  slack  @  $.60  to  $.70. 
Kilowatt-hours  per  day:    49.7  per  cent,  79,480. 

COST  01'   POWER   PER  KW.    H. 

Average  report  for  42  per  cent: 

Operation:    Fuel    $.oo()0 

Water  0001 

Labor  0027 

Repairs:  Xx)053 


Total,  without  interest  or  depreciation $.00933 

(.OST  OF  OPERATION  PER  lAR-MILE. 

.Average  report  for  42  per  cent;  cars  of  medium  size: 
Power $.01015 

Maintenance  of  Equipment: 

Trucks $.00285 

Motors    00502 

Car  bodies    00669        Total oi45'> 


Maintenance  of  way   oiooo 

Mutormcn,  conductors,  inspection,  etc 05968 

General  expenses,  salaries,  etc 00386 

Taxes,  insurance,  legal  expenses,  damage,  miscellaneous,  etc.   .01681 


Grand  total $.11506 


Several    delegates    expressed   their    intention    of   carefully    read- 
ing this  paper  at  home,  but  there  was  no  discussion.     Next  was 

EXPERIMENTS   ON  RAIL  BONDS. 


KY    PKUI'.    HENKV    H.    XORKIS,    CORNKI.I.    INIVKK-SITV. 


The  importance  of  the  subject  of  rail  bonding  is  evidenced  by 
the  increasing  extent  of  the  papers  and  discussions  about  it.     Al- 
though compared  with  some  of  the  more  showy  parts  of  the  rail 
way  equipment,  its  place  is  very  humble,  yet  the  railbond  has  thf 
ability  to  do  a  great  deal  of  harm  in  a  quiet  way. 

The  use  of  the  ground  for  the  return  of  the  power  current  is 
out  of  the  question.  If  the  current  does  not  return  to  the  station 
on  the  rails,  it  is  probably  not  coming  in  through  the  ground, 
for  that  has  a  resistance  much  too  great  for  this  purpose.  The 
experiments  of  Mr.  J.  H.  Holt  (Electrical  World,  Vol.  XXIV,  p. 
290"!  show  that  the  earth  may  and  does  often  have  a  very  high 
resistance  which  is  much  more  than  is  usually  supposed.  Between 
good  ground  plates  3,000  ft.  apart  the  resistance  was  found  to  be 
from  about  70  to  over  500  ohms,  depending  upon  the  number  of 
terminals  in  parallel.  In  street  railway  work  the  resistance  will 
depend  largely  upon  the  condition  of  the  surface  of  the  soil,  but  is 
usually  less  than  the  figures  just  given  on  account  of  the  large  sur- 
face exposed  to  the  ground  by  the  rails.  The  rails  are  universally 
used  for  the  return,  or  are  ostensibly  so  used,  for  sometimes  it  is 
difficult  to  find  the  current  in  the  rails  when  it  is  supposed  to  be 
there.  It  is  as  important  to  have  plenty  of  conducting  metal  in  the 
rails  as  to  see  that  there  is  enough  in  the  main  feeders. 

A  common  effect  of  the  poor  quality  of  the  return  circuit  is  the 
destruction  of  metal  pipes  in  the  vicinity,  and  it  is  this  trouble 
more  than  any  other  that  has  driven  so  much  attention  to  the  mat- 
ter of  rail  bonding.  If  an  easier  path  is  to  be  found  by  some  other 
route  than  that  through  the  rails  the  current  is  bound  to  take  that 


path,  or,  at  least,  enough  of  the  current  will  do  so  to  make  the  fall 
01  pressure  along  the  shunt  path  equal  to  that  in  the  rails.  But  with 
the  high  resistance  of  the  earth  it  should  not  be  possible  for  any 
great  quantity  of  current  to  leave  the  rails  unless  there  is  trouble 
with  the  bonding,  for  the  rails  have  carrying  capacity  enough  for 
most  cases. 

The  difficulty  in  keeping  the  bonding  in  good  condition  is  that 
there  are  so  many  electrical  contacts  to  maintain  and  that  they  are 
so  inaccessible.  When  a  bond  is  put  in  it  should  be  of  the  best 
quality  in  every  way  so  that  repairs  will  be  seldom  necessary.  The 
requisites  of  a  good  bond  are  both  mechanical  and  electrical.  They 
must  not  be  able  to  work  loose,  for  a  loose  bond  is  of  very  little 
use.  To  this  end  flexibility  is  important,  for  joints  will  "give"  un- 
der the  weight  of  cars  and  the  space  between  the  ends  of  the  rails 
v.ill  vary  with  the  temperature.  From  the  electrical  standpoint, 
the  conductivity  must  be  good,  especially  at  the  joints.  The  copper 
resistance  of  the  bond  may  be  first  class,  but  with  a  joint  of  small 
area  and  insufficient  pressure  between  surfaces,  the  results  will  be 
unsatisfactory.  In  addition,  there  must  be  no  chance  for  oxidation 
of  the  surfaces. 

The  effect  of  poor  bonding  is  very  far  reaching.  The  power  lost 
and  the  corresponding  drop  in  pressure  in  the  cars  amount  to 
something,  but  the  unseen  destruction  of  pipes  and  cable  cover- 
irgs  is  more.  Even  the  loss  of  power  is  enough  to  pay  for  some 
attention  to  the  matter.  The  consumption  of  power  should  not 
be  calculated  from  laboratory  tests  of  the  bonds  or  even  of  road 
tests  when  the  rails  are  newly  laid,  but  when  the  joints  have  been 
subjected  to  the  hammering  action  of  the  cars  and  the  weather 
has  had  a  chance  to  oxidize  the  contacts  if  it  can. 

It  would  seem  unnecessary  to  state  that  a  frequent  inspection  of 
the  bonding  of  a  road  is  desirable,  but  it  is  a  fact  that  in  a  great 
inany  roads  the  matter  is  not  thought  of  after  the  rails  are  once 
installed.  Yet  bonds  have  been  found  so  hot  that  they  could  not 
be  touched,  dissipating  energy  at  a  rapid  rate.  Of  course  the 
trouble  with  bond  inspection  is  that  ordinarily  it  is  difficult  on  ac- 
count of  the  immense  number  of  the  connections  and  from  the  fact 
also  that  it  is  not  considered  as  important  as  some  other  matters. 
In  the  test  which  will  follow,  bonds  have  been  found  with  a  resist- 
ance of  upwards  of  2  milliohnis.  With  100  amperes  this  would 
mean  a  drop  of  .2  volt  in  this  one  joint  with  an  expenditure  of  20 
watts,  if  such  current  would  flow  across  it.  Of  course  it  would  nof 
usually  do  so  but  would  flow  out  into  the  ground  in  search  of  a 
more  attractive  path.  This  was  a  very  bad  joint,  but  in  the  road 
tested  there  were  several  of  them.  With  a  possibility  of  cases  like 
this  occurring  an  inspection  of  the  bonding,  if  it  can  be  made  sim- 
ply, will  prove  a  good  investment  of  time  and  money. 

The  resistance  of  the  rails  and  bonding  of  a  road  should  be  made 
both  as  a  whole  and  bond  by  bond.  By  a  measurement  of  the  re- 
sistance of  the  whole  track  return  any  considerable  number  of  bad 
bonds  may  be  detected.  It  is  usually  the  case  that  bonds  will  be- 
come loose  at  a  section  of  the  road  where  there  is  a  great  deal  of 
racking,  and  a  number  usually  becomes  loose  at  once.  Such  sec- 
tions would  naturally  be  especially  watched. 

If  individual  joints  can  be  examined  the  results  are  much  more 
satisfactory.  The  measurements  are  very  simple  and  if  there  were 
but  few  the  matter  would  be  easy"  to  arrange  for.  The  method  used 
in  the  tests  to  be  described  was  to  measure  the  current  and  drop 
in  the  joints  while  the  road  was  in  operation.  It  would  have  been 
better  to  have  drawn  through  them  a  current  by  means  of  a  water 
or  other  rheostat  and  then  on  a  pair  of  millivoltmcters  to  have 
ir.easured  the  current  and  the  drop  caused  by  the  resistance  of  the 
joint.  By  connecting  one  voltmeter  between  two  points  on  the  rail 
separated  by  some  little  distance,  the  drop  will  be  proportional  to 
the  current  if  the  distance  between  the  contacts  be  kept  constant. 
The  contacts  may  be  brushes  or  sharp  joints  fixed  on  the  ends  of 
a  wooden  rod.  In  order  to  translate  the  readings  into  amperes  it 
will  be  necessary  either  to  know  the  resistance  of  the  rail  or  to 
calibrate  the  voltmeter  by  taking  readings  when  a  known  current 
is  flowing  through  the  rail.  Simple  as  the  method  is,  it  is  difficult 
to  apply  on  account  of  the  great  amount  of  time  required  for  its 
performance.  The  tests  should  be  made  very  rapidly  so  that  the 
testing  apparatus  will  not  interfere  WMth  the  schedule  runs.  Where 
there  are  thousands  of  bonds,  as  is  usually  the  case,  it  would  be 
almost  impossible  to  make  the  tests.  Mr.  Parshall  calls  our  atten- 
tion to  the  items  making  up  the  joint  resistance  as  the  resistance  of 
the  copper  bond  itself;  that  of  the  contacts  between  bond  and  rail; 
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iiiul  the  extra  resistance  dm-  In  iIh'  "(,'.illicrinK  in"  of  the  current 
around  this  contact.  After  the  bonds  liavc  once  been  installed  the 
ciucstion  of  the  conductivity  of  tlic  conductor  becomes  of  compara- 
tively little  importance  but  that  of  the  resistance  of  the  contact  is 
the  main  item.  A  measurement  of  the  joint  as  a  whole  will  tell 
the  whole  story. 

It  is  easy  to  estimate  llie  rilurn  resistance  which  a  Kiven  road 
should  have,  as  the  resistance  of  the  rails  will  be  about  0.45  ohm 
per  inch  mile.  Then  if  the  specific  gravity  of  rails  be  taken  at  7.8. 
Ihc  weight  per  square  inch  per  yard  is  10.2  lb.  If  the  weight  of  rail 
per  yard  be  known  the  area  is  obtained  by  dividing  this  by  10.2.  A 
single  track  road  of  rails  weighing  45  lb.  per  yard  and  having  a 
length  of  five  miles  should  have  a  resistance  of  about  0.25  ohm,  the 
two  rails  being  connected  in  parallel.  This  is  on  the  assumption  that 
the  resistance  of  the  bonds  is  equal  to  that  of  the  corresponding 
length  of  rail,  which  is  the  ideal  case.  Often  the  resistance  of  a 
joint  is  less  than  that  of  a  similar  length  of  rail  on  account  of  the 
assistance  afforded  by  Ihc  fish  plate,  but  it  is  not  safe  to  count  on 
this.  If  the  road  cited  gave  a  greater  resistance  than  this  the 
trouble  would  be  in  the  bonds.  The  resistance,  as  actually  meas- 
ured, will  usually  not  be  as  high  as  it  should  be  on  account  of  the 
assistance  afforded  by  neighboring  pipes  and  the  moist  soil  itself, 
but  a  test  will  show  in  a  genera!  way  the  state  of  aflfairs.  This  test 
can  be  readily  made  by  sending  a  current  through  the  rail  and  mak- 
ing voltmeter  contacts  at  the  ends  of  the  line,  a  feeder  or  telephone 
wire  being  used  for  the  connecting  wire. 

The  following  tests  of  individual  bonds  were  made  by  Messrs.  P. 
H.  Little  and  R.  T..  Reynolds  under  the  direction  of  the  depart- 
ment of  electrical  engineering  of  Sibley  College.  The  tests  were 
made  on  a  road  of  good  average  construction,  the  newest  part  of 
the  track  being  about  two  years  old,  while  most  of  it  was  much 
older.  The  bonds  used  were  of  copper  wire  of  two  sizes;  No.  000 
and  No,  o,  B  &  S  gage.  They  were  riveted  into  the  web  of  the 
rail  and  were  about  33  in.  long.  Such  bonds  would  have  resistances 
of  about  .175  and  .3  milliohms  respectively  at  summer  temperature. 

Two  Weston  millivoltmeters  were  used,  one  much  more  delicate 
than  the  other.  One  would  answer  the  purpose  if  a  resistance  were 
used  in  series  with  it  for  large  readings.  Strictly  it  would  be  better 
t(  use  two  voltmeters,  one  for  the  current  and  one  for  the  pressure 
measurements,  for  the  current  varies  rapidly  and  it  is  difficult  to 
shift  the  voltmeter  connections  quickly  enough.  By  means  of  spring 
clamps,  the  voltmeter  terminals  were  connected  to  points  on  the 
rail,  the  distance  between  them  for  current  readings  being  15  ft.  As 
readings  were  made  on  upwards  of  500  bonds,  it  will  only  be  pos- 
sible here  to  summarize  the  results.  For  location  marks  the  poles 
were  principally  used  but  any  other  convenient  and  permanent  ob- 
jects also  served  this  purpose. 

The  sample  from  the  log  shows  the  genera!  method  of  procedure. 

LOG  OF  INDIVIDUAL  BOND  TEST. 


Bond. 

Location 
marks. 

Droj)  on  rail. 

Millivolts. 

Amperes  in 
rail. 

Drop  on 

ioint, 

MilllTolts. 

Resistance 

of  ioint, 
Milliohnis. 

387 
388 
389 
390 
391 

Pole  60 

21.1 

4. 

.5 
5.S 
10. 

121.5 
23.5 
3. 
32. 
S8. 

11.4 
SO. 
23. S 
4.1 
19.5 

.09 

2.13 

7.68 

.13 

.34 

It  appears  from  the  results  that  the  joints  vary  in  quality  from  a 
resistance  less  than  that  of  the  bond  itself  to  more  than  10  times 
that  value.  On  one  section  of  single  track  of  less  than  one  mile  in 
length,  the  sum  of  all  bond  resistances  was  over  0.5  ohm,  there 
being  302  bonds  in  this  distance.  By  repairing  one-quarter  of  the 
bonds  this  amount  could  have  been  reduced  about  85  per  cent. 
Even  by  repairing  but  27  bonds  the  resistance  could  have  been  im- 
proved to  one-third  its  former  value. 

The  plan  of  procedure  followed  in  these  tests  would  be  out  of 
the  question  with  most  large  roads  and  the  attempt  has  been  made 
many  times  to  make  the  measurements  more  quickly.  The  matter  is 
simplified  by  the  fact  that  if  a  bond  is  bad  it  is  likely  soon  to  be 
much  worse  and  might  as  well  be  repaired  at  once.  For  this  reason 
it  is  not  usually  necessary  to  know  its  exact  resistance  but  rather 
to  know  that  the  resistance  is  high.  The  resistance  of  the  bonds 
will  never  be  uniform,  but  a  certain  deflection  of  the  voltmeter  can 
be  taken  to  mean  a  bad  bond.     If  the  contacts  be  pushed  rapidly 


over  the  track  a  throw  of  the  voltmeter  needle  will  show  a  bad 
bond  if  it  can  be  carefully  watched.  There  arc  various  difficulties 
crmnected  with  this  plan,  but  none  that  cannot  be  overcome.  These 
difficulties  arc:  (t)  to  operate  the  device  fast  enough  to  work  in 
with  a  regular  schedule;  (2)  to  make  a  proper  note  of  the  bad  joints; 
(■3)  and  to  operate  with  few  observers.  The  apparatus,  also,  must 
be  simple  and  within  a  reasonable  cost. 

The  easiest  plan  than  can  be  devised  is  that  invented  and  oper- 
ated by  the  electrical  engineer  of  the  United  Railways  &  Electric 
Co.,  of  Baltimore,  Md.  A  small  quantity  of  paint  is  squirted  on 
the  (rack  by  compressed  air  through  a  valve  controlled  by  the  ob- 
server. Another  scheme  is  to  make  a  permanent  record  of  the  test 
by  the  use  of  a  recording  voltmeter,  which,  instead  of  being  run  by 
clockwork,  is  driven  from  one  of  the  car  axles.  The  writer  has 
planned  an  apparatus  which  he  ventures  to  suggest,  in  closing,  that 
would  do  the  work,  while  being  simple  and  cheap.  A  small  plat- 
ft  rm  is  suspended  from  the  rear  of  the  car,  and  resting  on  a  flanged 
wheel  traveling  on  the  rail.  This  wheel  drives  the  cylindrical  drum 
of  a  recording  voltmeter.  The  drum  is  given  a  spiral  motion  along 
its  axis  by  having  a  screw  thread  cut  into  one  bearing  with  the 
shaft  threaded  to  fit.  In  case  any  location  marks  arc  desired  on 
the  drums  the  voltmeter  needle  can  be  given  extra  movement  by  a 
current  sent  through  it  from  a  cell  of  primary  battery.  The  contact 
with  the  rail  is  provided  by  means  of  brushes  pressed  on  the  rails 
from  the  ends  of  the  platform. 


After  the  reading  of  Prof.  Norris'  lecture,  the  meeting  resolved 
itself  into  a  business  meeting,  the  first  business  presented  being 
the  report  of  the  nominating  committee.  This  committee  sub- 
mitted the  following  names  as  officials  for  the  next  year: 

G.  T.  Rogers,  of  Binghamton.  president;  Charles  Cleminshaw, 
of  Troy,  first  vice-president;  John  Boyle,  of  Utica.  second  vice- 
president;  A.  H.  Robinson,  of  New  York,  secretary  and  treasurer; 
executive  committee,  G.  T.  Rogers,  H.  H.  Vreeland,  C.  L,  Ros- 
siter,  T.  J.  Nicholl.  and  W.  Caryl  Ely. 

On  motion  the  election  of  officers  as  submitted  by  the  commit- 
tee was  made  unanimous  and  the  secretary  was  instructed  to  cast 
the  ballot. 

Mr.  Rogers  announced  that  three  or  four  new  applications  had 
l>een  received  from  companies  desiring  membership  in  the  as- 
sociation. 

Upon  the  very  cordial  invitation  of  Mr.  Ely  it  was  decided 
to  hold  the  ne.xt  convention  at  Buffalo  on  the  second  Tuesday 
and   Wednesday  in   September.    1900. 

Mr.  Vreeland  then  made  a  few  remarks  on  the  desire  of  the 
association  to  have  the  representatives  of  the  smaller  roads  in 
the  state,  and  also  the  younger  men  prepare  and  present  papers 
on  live  subjects  at  the  next  convention.  He  pointed  out  that  this 
would  be  of  great  value  to  these  men  themselves,  as  it  would  give 
them  an  opportunity  to  bring  their  views  and  opinions  before  the 
entire   street   railway   industry   of   the    country. 

Upon  motion  a  vote  of  thanks  was  extended  to  the  Ithaca 
Street  Railway  Co..  the  city  of  Ithaca  and  Cornell  University  for 
the  very  cordial  reception  and  splendid  entertainment  the  associa- 
tion had  enjoyed. 

The  meeting  adjourned  at  11.40  a.  m.  to  enable  the  members  to 
inspect  the  different  departments  and  laboratories  of  Cornell  Uni- 
versity. 

»  «  » 

ENTERTAINMENT. 


On  Tuesday  afternoon  following  the  business  meeting  the  dele- 
gates and  visitors  were  taken  by  the  trolley  cars  to  Renwick  Beach, 
on  the  lake,  where  they  were  entertained  by  a  concert  by  the  Ithaca 
Band,  one  of  the  most  noted  in  the  state. 

The  annual  banquet  was  held  in  the  large  dining  room  of  the 
New  Ithaca  Hotel :  the  members  and  guests  to  the  number  of  80 
sat  down  about  10  o'clock.  The  tables  were  tastefully  decorated 
with  flowers  and  ferns,  and  the  Ithaca  Band  furnished  the  music. 
A  most  enjoyable  evening  was  spent,  and  when  the  last  course 
had  been  served.  President  Rogers  called  for  order,  and  in  his 
usual  humorous  vein  explained  why  the  convention  was  held  at 
Ithaca  this  year,  and  complimented  the  local  street  railway  man- 
agement on  the  reception  accorded  the  delegates  and  their  friends, 
the  supply  men.  He  then  introduced  Mr.  DeForest  Van  Vleet, 
«ttomey  for  the  Ithaca  Street  Railway  Co.,  as  toastmaster.     Mr. 
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Van  VIeet  accepted  the  position  in  a  very  happy  manner  and  in- 
troduced Pres.  E.  G.  Wyckoff,  of  the  local  street  railway,  who  re- 
sponded to  "Our  Guests,"  saying  that  he  was  glad  to  see  among  the 
delegates  a  number  of  Cornell  graduates.  Col.  T.  G.  Williams,  sec- 
retary and  treasurer  of  the  Brooklyn  Heights  R.  R.,  and  a  native 
of  Ithaca,  followed.  He  spoke  to  the  sfntimcnt  "Our  Hosts."  Col. 
A.  W.  Cole,  chairman  of  the  Railroad  Commission,  next  spoke  of 
the  reasons  for  his  being  present  and  of  the  harmonious  relations 
existing  between  the  commissioners  and  the  steam  and  street  rail- 
roads of  the  state.  Prof.  Cuthbert  W.  Pound  spoke  of  the. great 
change  during  the  last  50  years  in  the  status  of  college-bred  men 
in  the  railway  field,  and  of  the  special  work  done  at  Cornell.  Hon. 
Thomas  F.  Grady  responded  to  "The  Empire  State,"  and  sustained 
his  reputation  as  the  silver  tongued  orator.  Pres.  Frank  J.  Silli- 
man,  of  the  Pennsylvania  Street  Railway  Association,  expressed 
his  pleasure  at  being  able  to  be  present  at  this  New  York  State 
meeting.  Prof.  E.  J.  Durand  next  spoke  of  "Marine  Engineering 
at  Cornell,"  and  was  followed  by  Hon.  W.  Caryl  Ely,  who  re- 
sponded to  the  toast,  "The  Association."  Dr.  R.  H.  Thurston  spoke 
of  the  fact  that  the  course  in  electrical  engineering  was  the  first  of 


Thomas  &  Sons'  porcelain  insulators,  Hercules  rail  joints,  Morris 
drop-forged  bonds,  and  series  cluster  lamp  bases. 

The  American  Standard  Rail  Joints  were  exhibited  by  the  Ches- 
holm  &  Moore  Manufacturing  Co.,  of  Cleveland.  O.  This  con- 
cern, which  is  the  successor  to  the  American  Rail  Joint  &  Manu- 
facturing Co.,  has  introduced  a  number  of  improvements  with  the 
present  season,  which  made  an  interesting  exhibit.  One  of  the 
notable  features  of  this  display  was  the  locking  device  for  rail 
joints  which  lies  underneath  the  rail  and  when  driven  up  makes 
one  continuous  plate  to  rest  upon  the  ties.  Col.  W.  E.  Ludlow,  in 
charge  of  the  rail  joint  department,  represented  the  company. 

The  Weber  Railway  Joint  Manufacturing  Co.  had  an  interesting 
display  of  the  different  forms  of  rail  joints  which  it  makes.  These 
included  girder  joints,  T-rail  joints,  insulated  joints,  and  compro- 
mise joints. 

The  Ramapo  Iron  Works,  of  Hillburn,  N.  Y.,  licensee  of  the 
.American  Brake  Shoe  Co.,  exhibited  a  line  of  "Diamond  S"  brake 
shoes  which  are  well  and  favorably  known  among  electric  railway 
men.  These  shoes  are  used  extensively  on  foreign  as  well  as  Amer- 
ican electric  railways. 
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the  special  courses  to  be  developed  at  Cornell,  having  been  author- 
ized as  early  as  1870,  and  dwelt  at  some  length  on  the  work  of 
Sibley  College.  Pres.  H.  H.  Vreeland,  of  the  Metropolitan  Street 
Railway,  New  York,  discussed  "Rapid  Transit"  in  a  brief  speech. 

Wednesday  the  delegates  went  to  the  University  Campus  by  trolley 
cars,  the  "Duplex"  cars  owned  by  the  company  being  put  at  the 
disposal  of  the  party.  After  viewing  the  gorges  and  other  inter- 
esting points  on  the  line  a  business  meeting  was  held  in  the  Sibley 
College  lecture  room.  After  this  session  the  University  buildings 
were  inspected,  and  at  3  o'clock  the  party  started  for  the  steamer 
landing,  where  they  embarked  for  a  trip  up  Lake  Cayuga.  Refresh- 
ments were  served  on  board,  and  this  proved  a  most  enjoyable  trip. 


EXHIBITION  NOTES. 


The  Morris  Electric  Co.,  of  15  Cortlandt  St.,  New  York,,  occu- 
pied the  parlors  on  the  first  floor  of  the  Ithaca  Hotel  with  an  ex- 
hibit which  included  a  full  line  of  everything  handled  by  this  con- 
cern. Among  the  important  specialties  shown  in  this  exhibit  may 
be  mentioned  samples  of  Anderson  line  material.  Keystone  instru- 
ments, General  Equipment  Co.  circuit  breakers,  Rhoades'  bell  and 
register  cords,  micanite  rings,  seamless  structural  steel  gongs,  pole 
fittings,  National  Manufacturing  Co.  car  heaters,  spiral  bearings,  R. 


The  General  Electric  Go's,  exhibit  consisted  of  a  complete  line  of 
catalogs  covering  the  diversified  products  made  by  that  concern, 
being  far  too  numerous  to  describe. 

The  Edison-Brown  plastic  rail  bonds  were  exhibited  by  James 
Hollowood,  of  New  York,  superintendent  of  the  shops. 


THOSE  IN  ATTENDANCE. 


G.  T.  Rogers,  president    Binghamton  R.  R. 

John  B.   Rogers,  treasurer    Binghamton   R.  R. 

W.    Caryl    Ely,    president    International   Traction    Co.,    Buffalo. 

J.   H.  Belser,  Buffalo. 

H.  S.  Cooper.  Schenectady. 

J.  A.  Wilcox,  superintendent  Corning  &  Painted  Post  Street  Ry. 

F.  G.  Maloney,  superintendent  Maple  Ave.  Ry.,  Elmira. 

W.  W.   Cole,  general   manager.  West  Side   Street   Ry.,   Elmira. 

H.  H.  Vreeland,  president  Metropolitan  Street  Ry.,  New  York. 

C.  E.  Warren,  secretary  Metropolitan  Street  Ry..  New  York. 

H.  A.  Robinson,  solicitor  Metropolitan  Street  Ry.,  New  York. 

F.  D.  Rounds,  general  superintendent  Metropolitan   Street  Ry. 

M.    G.    Starrctt,   chief   engineer   Metropolitan    Street    Ry. 

W.  A.  Pearson,  assistant  chief  engineer  Metropolitan  Street  Ry. 

E.   J.    McGuire,   civil   engineer    Metropolitan    Street    Ry 
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W.  B.  Reed,  engineer  maintenance  o(  way,  Metnipolilan  .Street 
Ry.,  New  York. 

Tliomas  Milltn,  master  iiuih.inii-  Mitmimlitan  Street  Ry 

A.    C.    Tully,    piircli.isiiiK   agent    Metropolitan    .Street    Ry. 

Orin  J.  Root,  Metropolitan  Street  Ky.,  New  Yori<. 

Henry  Wells,  Metropolitan  Street  Ky.,  New  York. 

A.  F.   McCabc,  Metr(jpolitan  Street  Ry.,  New  York. 

Don  R.  Almy,  Metropolitan  Street  Ry.,  New  York. 

R.    L.    Post,    Ithaca   Street    Ry. 
•  J.  A.  Mortimer,  treasurer  Ithaca  Street  Ry. 

DeForcst   Van    Vleet,    Ithaca   Street    Ry. 

Chas.  G.  Hoyt,  Ithaca  Street  Ry. 

W.  A.  Gordon,  Ithaca  Street  Ry. 

Charles  Schocpflin,  (jardenvillc  &  F.benczer  Ry. 

Louis  J.  Riggs,  Canandaigua  Electric  Light  &  Street  R.  R.  Co., 
Shortsville. 

M.   M.   Fenner,  manager   Dunkirk   &  Fredonia  R.  R. 

T.    C.    Cherry,    assistant    superintendent    track    Syracuse    Rapid 
Transit  Co. 

A.    B.    Bond,   Syracuse   Rapid   Transit   Co. 


Marston   R.   Cockcy,  John  A.   Rocbling's  Sons   Co. 
J.  N.   Du  Barry,  jr.,  Consolidated  Car  Heating  Co. 
George  C.  Ewing,  Morris  Electric  Co.,  New  York. 
A.   W.   Harvey,   Chas.   A.   Schicrcn  &  Co.,   New  York. 
S.  H.  Dailey,  Weber  Rail  Joint  Manufacturing  Co. 
F.  T.  Savage,  llildretli  Varnish  Co. 
P.  J.   Mcaney,  Trunk   Line  Association,  New  York. 
H.  M.  Shaw,  Eastern  Carbon  Works,  Rahway,  N.  J. 
W.   S.   Silver,  W.  S.   Silver  &  Co.,   New  York. 
A.  E.   Dresser,  F't.  Wayne  Electrical  Works,  Syracuse. 
C.    W.    Underwood,    Westinghousc    Electric    &    Manufacturing 
Co.,  BufTalo. 

F.  C.  Schmitz,  Continuous  Rail  Joint  Co.,  Newark,  N.  J. 
T.   H.   Kite  Powell,   Duplex  Car  Co.,   New  York. 

Paul   T.    Brady,   Westinghousc    Electric   &    Manufacturing   Co., 
Syracuse. 

G.  W.  Swan,  John  A.  Rocbling's  Sons  Co. 

F.  M.  Brown,  General  Electric  Co.,  Syracuse. 

F.  M.   Nellis,  Westinghousc  Air  Brake  Co.,  New  York. 

C.  N.  Wood,  Boston. 


POOL   .\BOVE  ITHACA  FALLS. 


R.   E.   Danforth,   superintendent   Buffalo   Ry. 
C.  Loomis  Allen,  general  manager  Syracuse  Rapid  Transit  Co. 
H.  J.   Clark,   Syracuse   Rapid  Transit   Co. 
J.  P.  E.  Clark,  Binghamton  R.  R. 

J.  F.  Lavien,  superintendent  Canadaigua  Electric  Light  &  Street 
Railroad  Co. 
W.  Judson  Smith,  Syracuse,  Lakeside   &  Baldwinsville   Ry. 
H.  S.  Newton,  manager  Syracuse,  Lakeside  &  Baldwinsville  Ry. 
R.  A.  Dyer,  jr.,  superintendent  Auburn  City  Ry. 
T.  J.   Nicholl,  vice-president   Rochester  Ry. 
H.  A.  Nicholl,  superintendent  power  Rochester  Ry. 
A.  Green,  master  mechanic  Rochester  Ry. 
C.  J.  Kelsey,  claim  agent  Rochester  Ry. 
H.  C.  Evans,  Lorain  Steel  Co. 

E.  W.  Throckmorton,  Smith,  Gray  &  Co.,  New  York. 
Albert  C.  Gahl,  Burnet  Co.,  New  York. 
A.  C.  Vosburgh,  New  Process  Raw  Hide  Co.,  Syracuse. 
John  E.  Ward,   Gold  Car  Heating  Co. 
W.   E.   Ludlow,   Chrisholm  &  Moore  Co.,  Cleveland. 
Elmer   P.    Morris,    New   York. 
H.   H.   Ha.skill,   Ramapo   Iron  Works. 
W.  Gibson  Carey,  General  Electric  Co.,  Schenectady. 
Charles  L.  Jackson,  New  York  Car  Wheel  Works. 


F.  D.  Russell,  Rochester  Car  Wheel  Co. 
O.  H.  Cutler,  Ramapo  Iron  Works,  Hilburn,  N.  J. 
C.  T.  Chapin,  Rochester  Car  Wheel  Works. 
J.  H.  Stedman,  Rochester. 
C.  B.  Fairchild,  "Street  Railway  Review." 
C.  B.  Fairchild,  jr.,  "Street  Railway  Review." 
E.  E.  Higgins,  Street  Railway  Journal. 
A.  W.    Cole,   N.   Y.   R.   R.   Commission. 
C.  R.  Barnes,  engineer,  N.  Y.  R.  R.  Commission. 
E.  C.  Stewart,  Ithaca. 
Dr.  R.  H.  Thurston,  Cornell  University. 
Prof.  H.  H.  Norris,  Cornell  University. 
Prof.  C.  W.  Pound,  Cornell  University. 
Thomas   F.   Grady,   Albany. 
Jared  T.   Newman,   Ithaca. 
H.  J.  Ryan,  Cornell  University. 

Frank  Silliman,  jr.,  president  Pennsylvania  Street  Railway  As- 
sociation. 


Dividends  on  the  preferred  stock  of  the  Chicago  Union  Traction 
Co.  will  begin  in  October  at  the  rate  of  S  per  cent,  being  1%  per 
cent  quarterly.  Net  earnings  are  now  said  to  be  at  the  rate  of 
about  3  per  cent  on  the  common  stock. 
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PROGRESS  OF  THE  JAMAICA  BAY   ROAD. 


Work  on  the  new  electric  road  between  Brooklyn  and  Rocka- 
way  Beach  is  being,  rapidly  pushed.  Considerable  valuable  prop- 
erty along  the  water  front  on  Jamaica  Bay  has  been  conveyed  to 
the  syndicate  building  the  new  railway,  of  which  Patrick  J.  Flynn 
is  the  head.  As  the  plans  for  the  syndicate's  roadway  across  Jama- 
ica Bay  call  for  one  70  ft.  wide,  containing,  beside  the  tracks  for 
the  cars,  two  bicycle  paths  and  a  20-ft.  wide  macadamized  road- 
way, a  splendid  route  to  the  seashore,  will  be  opened.  It  will 
build  up  all  the  marsh  lands  along  the  line  and  enable  the  sportsmen 
to  reach  their  favorite  fishing  and  shooting  grounds  more  easily 
than  at  present.  Already  several  club  houses  have  been  erected  on 
the  meadows  on  the  line  of  the  new  road.  Several  hundred  piles 
have  been  driven  for  the  trestle  across  the  Raunt  and  across  Goose 
Creek. 


NO  MUNICIPAL  OWNERSHIP  FOR  CLEVE- 
LAND. 


The  question  of  municipal  ownership  of  street  railway  lines  re- 
ceived a  setback  last  month  in  Cleveland,  C,  where  Law  Director 
Hogsctt  submitted  an  adverse  report  on  the  resolution  oflfered  in 


UNDERGROUND   V^^IRING  OF  THE  TOLEDO 
TRACTION   CO. 


The  Toledo  Traction  Co.,  which  also  does  the  commercial  light- 
ing, has  but  recently  completed  the  work  of  placing  underground 
its  lighting  mains  and  feeder  wires  in  the  business  district  of  the 
city.  The  city  council  of  Toledo  on  /\ug.  31,  1896,  passed  an  ordi- 
nance requiring  that  wires  of  every  description,  with  the  single 
exception  of  trolley  wires,  within  the  district  bounded  by  Summit, 
Monroe,  Michigan  and  Cherry  Sts.,  be  placed  underground  by  Dec. 
31,  1809.  This  action  of  the  council  had  been  preceded  by  a  great 
deal  of  agitation  of  the  subject,  and  the  ordinance  was  anticipated 
bj  the  Traction  company,  as  it  began  its  first  conduit  in  Septem- 
ber, 1805. 

The  conduit  construction  during  the  first  two  years,  1895  and 
1896,  was  done  by  the  National  Underground  Cable  Co.,  of  New 
York,  as  contractor;  since  then  the  Traction  company  has  done 
the  work  itself,  completing  the  system  Aug.  i,  1899.  The  telephone, 
city  fire  telegraph,  lighting  and  the  street  railway  feeder  wires 
within  the  district  named  are  now  underground  and  the  telegraph 
companies  will  soon  commence  the  work  of  placing  their  wires  in 
conduits. 

The  first  of  the  Traction  conduits  laid  were  those  in  Madison 


MONROE  .ST.,  TOLEDO,  SHOWING  TRENCH  WITH  NINE  DUCTS. 


the  city  council,  providing  for  the  building  by  the  city  of  street 
car  tracks  and  leasing  them  to  the  highest  bidder.    He  said: 

"I  know  of  no  law  authorizing  municipalities  in  Ohio  to  either 
build,  maintain,  or  operate  street  railroads,  either  in  whole  or  in 
part,  and  am  therefore  unable  to  comply  with  the  terms  of  the 
within  resolution  by  preparing  an  ordinance  which  in  my  judgment 
would  be  valid." 

The  report  of  the  law  director  was  accepted,  which  ends  the  move- 
ment for  municipal  ownership. 


CLAMBAKE  OF  SYRACUSE  RAILWAY   MEN. 


The  employes  of  the  Syracuse  Rapid  Transit  Railroad  Co.  gave 
a  clambake  at  the  Iron  Pier  at  that  city  on  August  24th,  which 
was  a  credit  to  all  concerned.  Over  400  people,  including  the  rail- 
way men  and  their  friends,  were  served  at  the  two  appointed  hours. 

There  were  two  pits  in  which  the  food  was  cooked,  both  being  12 
ft.  in  diameter;  the  first  was  opened  at  4  o'clock  and  the  second 
three  hours  later.    At  each  serving  there  were  about  200  people. 

Music  was  furnished  by  Gaylord's  City  Band,  and  in  the  after- 
noon there  was  a  ball  game  between  the  North  and  South  Side 
employes  of  the  road,  with  General  Manager  C.  Loomis  Allen  as 
umpire. 


St.;  in  1896  those  in  Summit  St.;  ist  Alley  and  2d  Alley  were  put 
down,  and  the  system  has  been  extended  each  summer  since  till 
it  now  comprises  about  250,000  ft.  of  cable  ducts  for  the  various 
cables  and  about  six  miles  of  Edison  tubes  for  the  lighting  sys- 
tem. At  the  present  time  about  one-half  of  the  conduits  are  filled 
with  cables. 

The  underground  district,  which  is  appro.ximately  half  a  mile 
square,  and  the  location  of  the  conduits  and  mains,  are  shown  in 
the  maps.  Fig.  i  is  a  plan  showing  the  Edison  tubes  and  giving 
the  number  of  ducts  in  each  section  of  the  conduit  work.  The 
Edison  tubes  are  for  the  three-wire  direct  lighting  circuits  and  some 
of  the  power  circuits.  These  tubes  are  in  three  sizes;  the  heavy 
lines  in  Fig.  i  indicate  "400  mains,"  which  are  2V<-in.  wrought  iron 
I  ipes,  carrying  three  400,000-c.  m.  solid  copper  wires  (about  J^  in. 
riia.)  placed  at  the  corners  of  a  triangle,  i  in.  c.  to  c. ;  the  light 
lines  are  "250  mains,"  2-in.  pipes  with  three  250-ooo-c.  m.  wires; 
the  dotted  line  is  a  "200  main,"  a  254-in.  lead  pipe  with  three  200,- 
ooo-c.  m.  stranded  wires.  These  tubes  are  all  20  ft.  long,  the  wires 
I'C-ing  20  ft.  4  in.  long,  giving  a  projection  of  2  in.  at  each  end. 
The  tubes  were  made  by  the  General  Electric  Co.  The  coupling 
clamp,  coupling  boxes,  elbows,  and  Y's  are  all  the  standard  Gen- 
eral Electric.  Six-way  junction  boxes  are  used.  The  200  main 
is  a  "tie-in"  to  connect  the  systems  of  tubes.  For  service  mains 
lj4-in.  tubes  with  120,000-c.  m.  wires  are  used. 
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The  (liii-ct  current  three-wire  lighting  district  is  to  he  limited 
to  a  radius  of  a  mile  from  the  power  house  and  the  mains  arc 
111  all  cases  to  be  connected  to  the  imdergroiind  system.  There 
arc  now  on  this  system  the  equivalent  of  40,000  i6-c.  p.  lamps,  arc 
I;imps  being  taken  as  e<|uivalent  to  11  incandescents.  Inside  of  the 
underground  district  are  about  1,000  h.  p.  of  motors,  mostly  in 
si?cs  from  '/■  to  lo-h.  p.,  which  arc  operated  on  a  226-voIt  circuit; 


For  passenger  elevator  service  within  the  underground  district 
a  special  soo-volt  line  with  two  soo-ooo-c.  m  stranded  cables  is  laid. 

'I'he  alternating  current  lighting  system  now  comprises  about 
30,000  16-C.  p.  lamps. 

For  carrying  all  the  feeders,  the  special  power  cables  and  the 
allrrnaling  current  feeders,  conduits  are  laid  as  indicated  in  Fig.  i. 
These  ducts  are  of  No.  26  sheet  iron  pipes,  lined  with  Roscndale 
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FIC.l.     UNDERCKOnNn  TIIREK-WIKIC  KDISON  SYS'rp:M-TOM!;nO  TRACTION  CO. 


this  is  obtained  liy  tapping  the  positive  and  negative  wires  only,  the 
lighting  pressure  being  113  volts.  Outside  gf  the  underground  dis- 
trict arc  other  motors,  aggregating  1,000  h.  p.,  tor  which  the  To- 
ledo Traction  Co.  supplies  power;  out  to  a  mile  from  the  power 
house  the  current  is  supplied  over  a  metallic  circuit  connected  to 
the  underground  system;  beyond  the  mile  limit  power  motors  are 
placed  on  the  railway  circuit. 


tiait  ToTop  o/PDle^ , 


cement,  J/,  in.  thick,  giving  an  internal  diameter  of  3  in.  They 
?nd  the  cables  were  furnished  by  the  National  Underground  Cable 
Co.  and  by  the  American  Electrical  Works,  of  Providence,  R.  I. 

The  street  railway  feeders  are  shown  in  Fig.  2.  There  are  u 
S00,ooo-c.  m.  stranded  paper  insulated  cables,  of  31  No.  9  copper 
wires.  Four  of  these  are  carried  up  on  an  iron  pole  at  Michigan 
and  Madison  Sts.  and  supply  the  lines  in  the  southwestern  part 
of  the  city;  two  are  for  the  northwest  lines;  five  extend  down 
Summit  St.  to  Swan  Creek  and  are  connected  to  iron  armored 
stranded  submarine  cables  to  take  the  current  south  of  the  creek 
from  which  point  the  feeders  proceed  overhead  to  supply  the  south 
lines;  one  feeder,  known  as  the  intersectional  feeder,  supplies  cur- 
rent to  sections  of  the  three  north  and  south  railway  lines  which 
cross  the  underground  district,  this  feeder  being  the  only  one 
brought  above  ground  within  the  district. 
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The  line  on  Cherry  St.  (the  northern  boundary  of  the  district) 
is  fed  from  overhead  feeders  carried  along  Walnut  St.  All  the 
East  Toledo  railway  and  lighting  feeders,  the  feeders  supplying  cur- 
rent to  the  northern  part  of  the  city  and  to  the  Casino  arc  carried 
overhead  on  Water  St.,  this  being  outside  the  underground  dis- 


O   nanholes 


o    §   ^ 


tloSJ  Moide-j Lam  Feeder 
i0-4t  -«J  •"'"'  f'"'"-J  to  Michigan  St. 

*i  Inferjecrion  reefer  to  Ju/iericr  Jr 
*9-S0  -J/\  ^""'  ^'"^fi  tc  Perrif  St  bridfi 

FIG.  2-iiiai;ram  of  railway  feeder  wires. 

irict.  The  East  Toledo  lines  are  carried  under  the  Maumee  River 
a>  submarine  cables.  The  Casino,  owned  by  the  Traction  company 
but  leased,  is  a  pleasure  resort  on  Lake  Erie,  4.69  miles  from  the 
power  house,  and  has  two  No.  00  wires  that  carry  alternating  cur- 
rent at  2,000  volts  for  lighting.  This  current  is  generated  at  1,000 
vcJts  and  raised  in  step-up  transformers  to  2,000. 

Rather  an  interesting  feature  of  the  system  is  the  booster  used 
for  the  railway  line  to  the  Casino.  This  is  a  loo-kw.,  135-voIt,  belt- 
driven  lighting  machine  which  is  run  as  a  booster  during  the  Ca- 
sino season;  the  shunt  fields  are  removed  and  series  fields,  wouijd 
for  the  purpose,  put  on  instead.  At  the  end  of  the  season  the  old 
fields  are  replaced  and  the  machine  used  for  lighting  during  the 
winter. 

A  series  of  readings  taken  one  Sunday  afternoon  when  the  traffic 
to  the  Casino  was  quite  heavy,  shows  the  reasons  for  using  this 
booster.  The  voltage  varied  from  520  to  440,  the  load  being  from 
200  to  1,100  amperes.  The  booster  raises  the  voltage  i  volt  for 
each  3  amperes. 


There  are  in  all  103  manholes  for  giving  access  to  the  ducts. 
These  vary  in  size  according  to  the  number  of  junction  boxes,  etc., 
it  was  necessary  to  install;  most  of  them,  however,  are  5  x  5  ft.  in- 
side and  7  ft.  deep,  though  one  is  9  ft.  and  one  12  ft.  deep.  One  of 
the  manholes  is  shown  in  section  in  Fig.  3;  for  a  S  x  S  x  7  man- 
hole 2,250  brick  are  required.  For  the  roof  sections  of  60-lb.  T- 
rail  7  ft.  long  are  laid  across  the  walls  spaced  so  that  bricks  may 
be  supported  on  the  flanges,  after  being  cemented  a  second  layer  is 
put  on  the  rails,  being  laid  at  right  angles  to  the  first  set.  The 
manhole  cover  box  is  28  x  32  in.  inside.  Sewer  connections  are 
provided  for  the  manholes  where  possible;  two  near  the  power 
house  are  below  the  river  level  and  are  drained  by  steam  syphons. 

Fig.  4  is  a  section  of  the  trench  between  manholes.  The  Edison 
tubes  are  placed  32  in.  from  the  street  surface,  about  6  in.  below 
these  are  the  conduits,  which  are  arranged  I  in.  apart  and  filled 
about  with  concrete,  there  being  3  in.  of  concrete  at  the  top,  sides 
and  bottom.  The  ducts  are  arranged,  according  to  the  total  num- 
ber, in  8  rows  of  8,  6  rows  of  7,  S  rows  of  6,  etc. 

No.  3  manhole  was  originally  6x8  ft.,  but  was  enlarged  in  Sep- 


FK;.  S-REBUILDING   MANHOLE  NO.  3 

tembcr,  1898,  to  loj-'^  x  13  ft.;  Fig.  5  is  a  view  taken  during  this 
work. 

The  cables  now  in  place  aggregate  in  length:  Street  railway 
feeder  cables,  28,000  ft.;  street  railway  returns,  13,825  ft.:  soo-volt 
(levator  circuit,  2,386  ft.;  1,200-volt  alternating  feeders,  7,278  ft.; 
6,500-volt  arc  32,000;  three-wire  feeders  for  Edison  tube  system, 
70,422;  total  153,911  ft. 

Since  the  underground  feeders  have  been  in  use  there  has  been" 
only  one  interruption,  which  affected  three  or  four  customers  for 
six  hours  only,  which  was  caused  by  a  burn-out  due  primarily  to 
a  fault  in  construction.  While  the  expense  of  the  underground 
work  has  been  very  heavy,  it  has  the  advantages  that  there  are  no 
poles  to  maintain  and  no  danger  from  storms. 

New  cables  will  be  added  as  the  service  demands,  and  at  the 
present  time  the  company  contemplates  putting  in  underground 
scries  arc  cables  for  lighting  the  down-town  district. 

The  underground  work  is  now  in  charge  of  Mr.  E.  J.  Bechtel, 
superintendent  of  construction.  During  the  construction  it  was 
under  the  supervision  of  Mr.  G.  A.  Cooke,  assistant  superintendent 
of  the  company,  to  whom  we  are  indebted  for  the  accompanying 
illustrations.     The  superintendent  of  lighting  is  Mr.  W.  S.  Smith. 

During  last  month  the  Atlanta  Railway  &  Power  Co.  and  the  At- 
lanta Railway  Co.  made  contracts  amounting  to  more  than  $100,000. 
This  expenditure  represents  the  outlay  for  extensions,  equipment 
and  improvements. 


FIG.  3-SECTION  OF  MANHOLE 


The  Madison  St.  car  barns  of  the  Allentown  (Pa.)  &  Lehigh 
Valley  Traction  Co.  was  burned  on  August  30th,  together  with  10 
cars,  practically  new,  and  two  snow  plows.  The  loss  is  estimated 
at  $35,000  to  $40,000,  partially  covered  by  insurance.  The  origin 
oc  the  fire  is  unknown. 
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HALF  FARES. 


The  new  electric  road  from  Toledo  to  Norwalk  will  issue  1,000- 
niilc  books  at  a  rate  of  $12.50,  or  tl4  cents  a  mile. 


The  l.iiiiK  KI.iiiil  I'^lcclric  Railway  Co.  rejiorts  for  the  year  ended 
Juno  30th  Kniss  earnings  of  $86,588,  and  net  earnings  of  $12,987. 


The  South  Side  Elevated  of  Chicago  carried  an  average  of  52,599 
passengers  a  day  in  August  as  against  41.770  in  the  same  month  of 

1808. 


The  Jolict  (111.)  Street  Railway  Co.  ran  its  first  car  to  Rockdale 
on  August  i8th,  taking  a  parly  of  newspaper  men  and  a  few  others 
over  the  route. 


The  Alton  (111.)  Railway  &  Illuminating  Co.  and  the  .Mton  Kail- 
way,  Gas  &  Electric  Co.  have  consolidated,  and  the  new  company 
has  a  capital  of  half  a  million. 


The  Macon  (Ga.)  &  Indian  Spring  Electric  Street  Railway  Co. 
has  just  completed  a  new  power  house  on  which  the  road  has 
been  running  since  August  29th. 


A  trust  deed  for  $500,000  to  the  Royal  Trust  Co.,  of  Chicago,  has 
been  placed  on  record  by  the  Citizens'  Traction  Co.,  of  Oshkosh. 
It  is  virtually  a  first  mortgage  bond. 


Mr.  John  A.  Rigg,  president  of  the  Reading  (Pa.)  Traction  Co., 
has  announced  the  company  decision  to  increase  the  wages  of  the 
conductors  and  motormcn  8  1-3  per  cent. 


The  Chicago  City  Railway  Co.  has  declared  its  regular  quarterly 
dividend  of  3  per  cent,  payable  September  30th  to  stockholders  of 
record  at  the  close  of  business  Septendjer  15th. 


The  Jackson  (Miss.)  Electric  Railway  Co.,  with  five  miles  of 
track  and  operating  seven  cars,  was  opened  for  regular  traffic  on 
August  1st. 


An  exchange  says  that  the  Germans  call  their  new  electric  cabs 
"automobiletaxameterdroschken."  By  the  time  they  get  through 
calling  them,  the  cabs  are  generally  out  of  sight. 


The  Detroit,  (Mich.)  Plymouth  &  Northville  Electric  Ry.  was 
put  in  operation  to  Northville  on  September  ist,  and  on  that  day 
the  town  held  a  celebration  in  honor  of  the  event. 


The  Wilkesbarre  &  Wyoming  Traction  Co.  notified  its  motormen 
and  conductors  of  an  increase  of  10  cents  a  day  in  their  wages. 
They  will  now  get  $1.80.    The  increase  is  unexpected. 


The  Willimantic  (Conn.)  Street  Ry.  charter,  which  was  owned 
principally  by  Judge  John  M.  Hall  and  General  Boss,  was  sold  last 
month  to  a  Boston  syndicate  represented  by  J.  M.  Pettis. 


A  number  of  the  men  employed  in  the  car  barns  of  the  Metropol- 
itan Railroad  Co.,  of  Washington,  D.  C,  resigned  last  month  on 
account  of  an  increase  in  their  working  hours  from  9  to  12. 


The  management  of  the  South  West  Missouri  Electric  Railway 
Co.  has  announced  that  Midway  Park,  which  was  formerly  a  great 
resort  for  Joplin  and  Webb  City  people,  will  again  be  reopened. 


The  Market  Street  Railway  Co.,  of  San  Francisco,  recently  do- 
nated $1,500  to  the  Red  Cross  Society  of  that  city  for  the  relief  of 
the  soldiers  of  the  First  California  Infantry  just  returned  from 
Manila. 


The  earnings  of  the  United  Traction  Co..  of  Pittsburg.  Pa.,  for 
July,  were  as  follows:  Gross  earnings,  $161,474;  operating  ex- 
penses, $66,646;  net,  $94,828;  interest,  rentals,  etc.,  $53,294;  surplus, 

$4T.,=i.V. 


The  formal  opening  of  the  new  street  railway  in  Fond-du-Lac. 
Wis.,  took  place  on  the  evening  of  August  12th.     Lakeside  Park 


was  the  scene  of  the  festivities  and  a  brilliant  display  of  fireworks 
was  given. 


The  Mobile  Street  Railroad  Co.  is  puttitig  in  a  large  Mcintosh  & 
Seymour  engine  of  500  h.  p.,  together  with  a  direct  coupled  gcnera- 
tfir.  This  has  been  demanded  on  account  of  the  large  increase  in 
the  traffic  of  the  road. 


The  East  Side  Electric  Ry.,  of  Kansas  City,  Mo.,  is  now  en- 
tirely completed  'with  the  exception  of  installing  the  engine  and 
generator  at  the  power  station.  The  road  is  expected  to  be  in 
operation  by  September  2Sth. 


The  Goshen  (Ind.)  &  Eastern  Traction  Co.,  which  is  applying 
for  a  franchise  intends  to  build  its  road  on  private  right  of  way 
p.irallel  to  the  highways.  The  only  franchise  asked  is  to  cross  the 
highways  at  diflfercr.t  points. 


Some  maliciously  disposed  person  has  been  working  injury  to 
the  Fond  du  Lac  Street  Railway  Co.  during  the  past  week  by  burn- 
ing holes  in  the  seats  of  the  new  cars.  There  arc  one  or  two  holes 
burned  in  nearly  all  of  the  cars. 


.All  (if  the  double  truck  cars  of  the  Union  Traction  Co.,  of  Phil- 
adelphia, are  to  be  equipped  with  air  brakes.  The  order  for  the  at- 
tachment of  the  brakes  to  a  large  number  of  cars  has  been  given  out 
and  they  will  be  applied  at  once. 


The  new  electric  railway  from  Ypsilanti,  Mich.,  to  Saline  is  ex- 
pected to  be  in  running  order  by  September  7th,  and  the  man- 
agement expects  to  give  a  big  celebration  in  these  cities  on  the  oc- 
casion of  the  opening  of  the  road. 


Permission  was  granted  the  Dallas  (Tex.)  Consolidated  Electric 
Street  Railway  Co.  to  suspend  service  of  its  San  Jacinto  line  for  go 
days  with  the  understanding  that  both  the  city  and  the  street  rail- 
way arc  to  begin  improving  the  street. 


The  new  street  railway,  of  Petersburg,  V'a.,  which  is  owned  and 
operated  by  the  Southern  Railway  &  Development  Co.,  was  opened 
for  traffic  on  August  17th.  The  road  when  completed  will  cover 
SV2  miles,  about  half  of  which  is  now  finished. 


Superintendent  Ellis,  of  the  Rockford  (III.)  Railway,  Light  & 
Power  Co.  put  a  new  scale  of  wages  in  force  on  September  ist  for 
motormen  and  conductors.  This  will  increase  the  wage  account 
of  the  company  about  $3,500  for  the  coming  year. 


Judge  F.  W.  Downs,  of  Downsville,  N.  Y.,  celebrated  the  open- 
ing of  the  Downsville  branch  of  the  Glenwood  street  car  line  by 
driving  the  last  spike,  which  was  a  golden  one,  in  the  rails  on  Sep- 
tember 2d.     Formal  exercises  attended  the  opening. 


The  first  trip  over  the  Syracuse  (N.  Y.),  Lakeside  &  Baldwins- 
ville  R.  R.  from  Long  Branch  to  Baldwinsville  was  made  on  August 
26th,  by  Superintendent  Newton,  Attorney  Frederick  Pierson  and 
Attorney  Wills  of  the  Brooklyn  Rapid  Transit  Co. 


A  Chicago  syndicate  which  already  owns  large  interests  in  the 
South  is  reported  to  have  secured  options  on  all  the  electric  rail- 
way systems  and  the  two  inclined  railways  in  Chattanooga,  Tenn., 
and  it  is  expected  that  a  purchase  will  soon  be  made. 


The  work  of  double  tracking  the  line  between  Cleveland  and 
A.kron  was  begun  this  spring  and  some  8  miles  of  the  27  owned  by 
the  old  A.,  B.  &  C.  company  have  been  completed.  The  rails  usd 
were  70-lb.  T.  laid  on  white  oak  ties  6  in.  x  8  in.  x  7  ft 


The  Cleveland  Electric  Railway  Co.,  the  Big  Consolidated,  has 
recently  put  in  operation  50  new  open  cars  built  by  the  Brill  com- 
pany; they  are  14-bench  cars  mounted  on  Brill  double  tracks  and 
equipped  with  two  35-h.  p.  Westinghouse  motors  each. 


.\  Brooklyn  trolley  car  caught  fire  last  month  in  Fulton  St.  near 
the  Brooklyn  Bridge.  Flames  shot  up  through  the  floor  and  the 
pasengers  firmed  a  bucket  brigade,  getting  the  water  from  a  neigh- 
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boring  grocery  store.  The  flames  were  soon  quenched  ami  tlic 
disabled  trolley  was  shoved  to  its  destination  by  a  following  car. 
The  damage  was  slight. 


During  a  slurni  un  .Saturday,  August  2()th,  at  Defiance,  O.,  light- 
ning burned  out  the  armatures  ot  the  generators  in  the  power  house 
o:  the  Defiance  Light  &  Railroad  Co.  which  necessitated  shutting 
down  the  road  for  several  days  until  repairs  could  be  made. 


It  is  said  that  William  C.  Whitney  is  now  one  of  the  largest 
stockholders  of  the  New  York  Manhattan  Elevated,  and  that  an 
arrangement  has  virtually  been  agreed  upon  by  which  Manhattan 
will  be  operated  as  part  of  the  Metropolitan  system  under  lease. 


The  Northern  Ohio  Traction  Co.,  which  controls  the  Akron, 
Bedford  &  Cleveland  R.  R.  and  the  Akron  Street  Ry.,  has  authorized 
an  issue  of  $3,000,000  bonds,  $1,000,000  of  which  is  to  retire  exist- 
ing indebtedness  and  the  rest  for  extensions  and  improvements. 


The  United  Railways  &  Electric  Co.,  of  Baltimore,  has  ordered 
so  new  cars  to  be  delivered  this  fall.  The  Brownell  Car  Co.,  of  St. 
Louis,  will  build  the  bodies  of  the  cars,  the  Baltimore  Car  Wheel 
Co.  the  trucks,  and  the  Westinghouse  Co.,  of  Pittsburg,  the  motors. 


A  number  of  the  conductors  and  guards  of  the  Manhattan  Ele- 
vated, of  New  York,  arc  mourning  the  loss  of  their  beards,  the 
edict  having  gone  forth  that  all  beards  must  be  shaved  ofl,  and 
only  men  with  smooth  faces  will  be  employed  after  November  ist. 


Three  of  the  principal  street  railway  systems  in  Seattle  have  be- 
come the  property  of  a  Boston  syndicate  headed  by  Stone  &  Web- 
ster, and  a  fourth  road  will  be  transferred  to  the  same  people  in  1 
few  days.    The  purchase  price  for  the  four  lines  is  about  $2,500,000. 


For  nearly  a  year  the  Snoqualmie  Falls  Power  Co.,  of  wliich  W. 
T.  Baker,  of  Chicago,  is  president,  sought  entrance  into  Tacoma. 
It  has  recently  transpired  that  the  Snoqualmie  company  has  sold 
the  bulk  of  its  power  to  the  street  railway  combine  of  Tacoma  and 
Seattle. 


Thomas  Griffith,  of  Pittsburg,  has  filed  a  bill  in  equity  in  the 
United  States  Circuit  Court  against  the  Duquesne  Garden  Co.  and 
the  Consolidated  Traction  Co.  He  charges  that  he  is  the  inventor 
of  a  patent  ventilator  which  the  defendant  companies  are  using 
without  any  right. 


The  Union  Traction  Co.,  of  Anderson,  Ind.,  is  negotiating  for  a 
large  tract  of  land  four  miles  east  of  Anderson  to  convert  into  an 
up-to-date  park.  The  ground,  thirty  acres,  has  a  frontage  on 
White  river,  and  is  the  most  picturesque  place  between  Muncie  and 
Anderson  as  to  river  scenery. 


An  unusual  accident  at  Quincy,  111.,  resulted  in  the  death  of  a 
conductor.  He  was  on  the  ground  in  front  of  the  car  for  the 
purpose  of  reversing  the  trolley  pole,  when  his  arm  accidentally 
struck  the  controller  handle,  causing  the  car  to  jump  forward, 
knocking  him  down  and  running  over  him. 


The  Brooklyn  Rapid  Transit  Co.  has  closed  a  contract  with 
the  Kings  County  Electric  Light  &  Power  Co.  for  the  power  nec- 
essary to  operate  the  electric  elevated  railway  of  the  former  com- 
pany. The  new  power  station  of  the  latter  company  has  just  been 
completed  and  is  equipped  with  machinery  of  the  Tesla  system. 


President  Rossiter,  of  the  Brooklyn  Rapid  Transit  Co.,  has  told 
a  committee  of  Flushing  citizens  who  petitioned  the  company  for  a 
S-cent  fare  to  Flushing,  that  this  branch  of  the  road  is  not  yet  on 
a  paying  basis,  and  a  reduction  of  the  fare  would  be  a  bad  business 
policy.  He  offered  to  supply  monthly  commutation  tickets  at  about 
a  s-cent  rate. 


The  annual  report  of  the  Oneida  (N.  Y.)  Street  Railway  Co.. 
which  was  filed  last  month,  shows  the  total  receipts  were  $3,715.10 
and  the  operating  expenses  $2,974.83.  The  sum  of  $220.74  was  ex- 
pended in  taxes,  leaving  a  net  income  of  $316.98  and  a  balance  on 


liand  of  $386.19.     The  total  number  of  passengers  carried  during 
the  year  was  79,615. 


President  Herbert  H.  Vreeland,  of  the  Metropolitan  Street  Rail- 
way Co.,  of  New  York,  issued  invitations  to  all  the  heads  of  de- 
partments of  his  company,  to  be  his  guests  on  Saturday,  August 
1 2th.  He  arranged  a  Rhode  Island  clam  bake  to  take  place  at  the 
Tonctta  Outing  Club  grounds  near  Brewster,  where  Mr.  Vreeland 
has  his  countrv  home. 


The  officials  of  the  United  Railways  Co.,  of  St.  Louis,  have  de- 
cided that  they  will  be  compelled  to  change  the  motive  power 
of  the  Broadway  line  from  cable  to  electricity  at  once,  as  the  track 
is  said  to  be  in  such  bad  repair  that  it  will  not  last  through  the 
winter,  although  it  was  intended  not  to  begin  the  work  of  recon- 
structing the  line  until  spring. 


The  annual  report  of  the  Citizens'  Street  Railway  Co.,  of  Fish- 
kill,  N.  Y.,  gives  the  following  figures  for  the  year's  business  ending 
June  30th:  Gross  earnings  from  operation,  $34,012;  operating  ex- 
penses, $22,870;  net  earnings  from  operation,  $11,142;  other  in- 
come, $412;  gross  income,  $11,554;  fixed  charges,  $8,306;  net  in- 
come from  all  sources,  $3,248. 


A  fast  express  service  is  to  be  established  on  the  electric  line  be- 
tween St.  Paul  and  Minneapolis,  and  it  is  proposed  that  the  com- 
pany be  authorized  to  charge  15  cents  fare  between  the  two  cities 
on  the  fast  cars.  The  present  service  on  the  interurban  line  is  to 
be  preserved,  and  the  fast  cars  will  pass  the  slower  trains  on  a  series 
of  four  switches  between  the  present  tracks. 


Benjamin  S.  Lawlor,  of  New  York,  who  constructed  the  engines 
of  the  battleship  Maine  and  built  the  first  locomotive  of  the  New 
York  Elevated  system,  has  been  in  Syracuse,  N.  Y.,  for  a  year  or 
more  perfecting  a  new  electric  compressed  air  motor,  designed  to 
operate  street  railway  cars.  He  claims  his  invention  will  effect  a 
saving  of  25  to  30  per  cent  over  electric  motors. 


An  electric  pay  car  has  been  put  into  service  on  the  Montreal 
Street  Ry.  It  is  closed  at  both  ends,  the  entrances  being  at  the 
side.  These  are  two  in  number,  the  idea  being  to  have  the  men 
go  in  one  way,  get  their  pay,  and  make  their  exit  by  the  other.  The 
inside  fittings  are  not  unlike  those  of  the  average  bank  in  minia- 
ture, there  being  gratings,  a  paying  window,  etc. 


It  is  stated  that  arrangements  have  been  made  whereby  the  cars 
of  the  Chicago  &  Milwaukee  road  will  connect  with  the  North- 
western Elevated  road  by  means  of  an  inclined  plane  and  run 
around  the  Union  Elevated  loop  in  Chicago.  The  Chicago  &  Mil- 
waukee cars  will  connect  with  the  Northwestern  Elevated  over  the 
tracks  of  the  Chicago,  Milwaukee  &  St.  Paul  R.  R. 


A  firm  of  Indianapolis  brokers  has  devised  a  scheme  to  unite  all 
the  electric  railways  in  Indiana  in  one  system,  making  divisions  of 
the  different  branches.  The  firm  has  gone  in  a  private  car  over  the 
various  electric  roads  with  a  party  of  capitalists  they  expect  to  in- 
terest in  the  scheme.  The  understanding  is  that  the  owners  of  the 
Indianapolis  .Street  Ry.  are  also  interested  in  the  scheme. 


The  annual  report  of  the  Metropolitan  Street  Ry.,  of  New  York, 
for  the  year  ending  June  30th  shows  the  following  figures:  Gross 
earnings,  $13,158,630;  operating  expenses,  $6,408,711;  operating 
ratio.  48.70  per  cent;  surplus,  $6,749,919;  fixed  charges.  $4,477,757; 
net  earnings,  $2,272,162;  other  income,  $366,893;  net  total,  $2,263,- 
055;  dividends  paid.  $2,471,675;  surplus  over  dividends,  $167,380. 


The  Cleveland  City  Railway  Co.,  locally  known  as  the  Little 
C'onsolidated,  is  now  building  a  new  car  house  at  Rocky  River, 
the  terminus  of  its  Detroit  St.  line.  The  building  is  of  brick,  84  x 
,340  ft.,  divided  into  three  bays  by  brick  walls.  There  are  three 
tracks  in  each  bay.  A  small  repair  shop  will  occupy  a  portion  of 
the  building.  This  company  has  recently  ordered  12  closed  cars 
frrm  the  J.  G.  Brill  Co.;  they  measure  30  ft.  inside  and  are  mounted 
on  double  trucks.  Brill  trucks  are  used  under  10  of  these  cars  and 
Peckham  tracks  under  two. 
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THE  CLEVELAND  STRIKE. 


Mr.  Honry  A.  I'.vcrctt,  prcsirlent  of  the  Cluvclatiil  l^lectric  Rail- 
way Co,  has  very  kindly  fiirnishc-d  the  "Review"  with  the  follow- 
ing statement  concerning  the  relations  of  the  employes  with  the 
inanagcnicnt  and  the  two  stiil<cs: 

"The  writer  became  the  presiilenl,  and  undertor)k  the  manage- 
n-cnt  of  ihf  Cleveland  F.lerlric  Railway  Co.  in  January  of  this  year. 
Some  time  in  the  ncccndjer  preccdinj;.  Ihr  motormcn  and  con- 
ductors began  to  agitate  the  question  of  organizing  a  union,  and 
the  matter  was  in  progress  when  the  inanapfement  of  the  road 
changed. 

".About  eight  weeks  before  the  strike  in  June,  the  scheduled  time 
of  certain  of  the  lines  of  the  company  was  changed  so  as  to  in- 
crease the  speed,  and  increase  the  number  of  trips  that  each  op 
erative  would  make,  by  one.  However,  the  hours  which  they  run 
were  not  increased.  This  was  done  to  accommodate  travel  and  tn 
meet  the  demand  which  the  iniblic  was  making  for  more  rapid 
transportation.  We  believe  that  but  for  the  formation  of  this  union 
this  change  would  not  have  been  considered  a  serious  matter  with 
the  men.  for.  while  they  made  one  extra  trip,  they  made  fewer 
stops  in  each  run,  for  it  furnished  a  large  number  of  additional  cars 
and  runs  to  carry  the  same  number  of  passengers.  But  this  was 
seized  upon  and  made  as  obnoxious  as  possible.  The  men  would 
run  their  cars  slow  up  to  certain  points,  and  in  that  way  bunch  the 
cars,  and  then  run  at  a  very  rapid  and  unlawful  rate  of  speed  at 
other  points,  and  by  thus  running  rapidly  make  it  appear  that  it 
was  necessary  in  order  to  make  their  time.  We  knew  this  was 
going  on.  The  city  authorities  began  to  arrest  the  men  because  of 
their  running  at  an  unlawful  rate  of  speed.  In  every  instance  the 
company  paid  the  fines  of  the  men  and  protected  them,  although 
it  knew  that  the  men  were  not  acting  loyally. 

"One  example  will  serve  as  an  instance;  A  friend  of  the  com- 
pany was  upon  one  of  the  cars  when  a  policeman  in  citizens'  clothes 
got  upon  the  car.  The  niotorman  remarked  to  the  friend,  "That's 
a  policeman;  I'll  give  him  a  run  for  his  life,"  and  he  ran  the  car 
at  its  highest  possible  rate  of  speed,  and,  of  course,  was  arrested. 
The  coinpany  paid  his  fine,  knowing  all  of  these  facts. 

"Tliis  went  on  until  the  company  returned  to  the  old  schedule, 
which  was  done  before  the  strike.  No  other  complaint  was  being 
made  at  that  time  to  the  company  by  the  men. 

"On  the  TOth  of  June  of  this  year  the  employes,  as  Division  No. 
T06  of  the  .Amalgamated  .Association  of  Street  Railway  Employes 
ot  America,  submitted  to  the  company  a  proposed  agreement,  which 
contained  no  grievances  set  forth  which  they  desired  to  have 
righted.  This  agreement  the  company  refused  to  sign,  and 
the  men  struck.  After  two  weeks  an  agreement  was  en- 
tered into  through  the  intervention  of  a  committee  ap- 
pointed by  the  city  council  of  Cleveland,  the  substance 
of  which  was  given  in  the  "Review"  for  July  last.  You 
will  observe  that  this  made  no  mention  anywhere  ol 
union  or  non-union  men;  it  provided  that  80  per  cent  of  the  strik- 
ing employes  were  to  be  returned,  and  that  20  per  cent  ot  the  force 
should  be  new  men  employed  during  the  strike.  The  old  men 
agreed  to  treat  the  new  men  loyally,  and  it  was  agreed  that  the 
company  would  adjust  the  men  and  their  runs  as  speedily  as 
possible. 

"No  provision  was  made  in  the  contract  as  to  when  men's  names 
should  be  placed  upon  the  run-boards  in  the  various  barns,  but  in 
good  faith  the  company,  just  as  soon  as  it  possibly  could,  assigned 
to  the  old  men  their  runs  and  placed  them  upcn  the  run-boards. 
leavin.g  every  fifth  place  vacant  to  be  tilled  by  the  new  men.  ex- 
pecting to  take  time  enough  to  select  from  the  new  men  those 
most  competent  and  best  fitted  for  the  work. 

"In  less  than  three  days  it  became  apparent  to  the  company  and 
its  managers  that  the  old  men  came  back  with  the  full  determination 
to  drive  the  new  men  out  of  their  positions,  and  before  a  week  had 
expired  every  man  connected  with  the  coinpany  knew  that  if  the 
new  men's  names  were  placed  upon  the  run-boards  they  would  be 
driven  out.  with  the  expectation  on  the  part  of  the  old  men  that 
they  would  be  moved  forward  and  those  places  filled  by  the  old 
men.  As  a  consequence  the  company  refused,  as  it  then  believed, 
and  still  believes,  it  had  a  right  to  do,  to  place  the  names  of  the 
new  men  on  the  run-boards  in  those  runs. 

"Also,  in  cases  where  for  any  reason  a  new  motorman  or  con- 
ductor could  not  take  out  his  run,  the  old  men  refused  to  go  out 


on  the  run  with  a  new  man  on  the  car,  insisting  that  under  the 
contract  union  men  were  not  required  to  work  with  these  new 
men.  The  company  concluded  that  in  these  cases  there  was  only 
one  thing  to  do  in  order  that  it  might  maintain  discipline  and 
properly  operate  its  road,  and  that  was  to  discharge  men  who  thus 
refused,  and  it  did  discharge  several  for  that  reason. 

"This  was  the  conrlition  of  things  when,  on  the  17th  day  of  July, 
the  old  men,  without  presenting,  by  committee  or  otherwise,  a  sin- 
gle complaint  or  grievance,  left  the  company's  employ,  and  from 
that  day  to  this  have  not  ofiicially  given  any  notice  to  the  com- 
pany or  made  any  complaint,  but  we  know  that  their  grievance 
was  that  we  would  not  place  the  names  of  the  new  men  on  the 
rr.n-boards,  and  that  we  insisted  upon  their  working  with  these 
men  when  it  was  necessary, 

"To  show  you  that  they  did  intend  to  drive  the  new  men  otit 
of  the  employment  of  the  company,  it  is  only  necessary  to  state 
that  when  the  old  men  went  out  of  the  employ  of  the  company,  12 
of  the  new  men  were  in  the  hospital,  being  taken  care  of  by  the 
company,  who  have  received  their  injuries  either  directly  or  indi- 
rectly through  these  men  after  that  settlement  was  made. 

"Since  the  men  went  out  the  last  time  the  company  has  abso- 
lutely refused  to  either  negotiate  with  them  or  arbitrate,  and  has 
simply  filled  up  its  complement  of  employes  and  has  operated, 
and  is  operating,  its  road  without  the  old  men.  and  will  so  continue 
from  this  time  on.  You  have  only  to  read  the  newspapers  of  Oeve- 
Innd  to  know  the  violence  that  has  been  used  to  compel  the  com- 
pany to  yield  to  these  men.  and  that  the  violence  only  ceased  when 
the  military  compelled  it.  Then  the  boycott  was  adopted,  and  the 
newspapers  will  fully  inform  you  what  has  been  and  is  being  done 
by  respectable  citizens  and  merchants  of  this  city  in  relation 
thereto," 

The  means  adopted  by  the  strikers  and  their  sympathizers  to 
gain  their  ends  were  described  in  the  "Review"  for  August,  It  is 
difficult  to  fix  a  date  for  the  end  of  the  strike;  the  company  now 
has  a  full  complement  of  men  and  the  regular  schedules  have  been 
in  operation  since  Au.gust  ist.  The  boycott  declared  against  the 
company  and  intimidation  of  passengers  by  placing  torpedoes  and 
bombs  on  the  tracks  caused  a  reduction  in  receipts,  but  the  traffic 
has  been  steadily  increasing,  and  within  a  few  weeks  will  proba- 
bly be  as  heavy  as  before  the  trouble. 

Parties  concerned  in  the  assaults  on  cars  are  promptly  arrested 
and  fined;  the  fines  range  from  $10  and  costs  to  $25  and  costs,  the 
usual  charge  being  "disorderly  conduct."  which  includes  the  of- 
fence of  crying  "scab"  at  the  non-union  men. 
•-•-• 

CITIZENS  TEAR  UP  TRACKS. 


The  citizens  of  Pontiac.  Mich  .  and  the  Pontiac  &  Sylvan  Lake 
Railway  Co.  have  been  at  odds  for  some  time  over  the  question  of 
removing  some  of  the  company's  track,  and  the  dispute  culminated 
last  month  by  the  citizens  tearing  up  about  a  mile  of  track  before 
an  injunction  could  be  obtained  to  restrain  them. 

The  trouble  between  the  street  railway  company  and  the  city  is 
of  long  standing.  Under  the  franchise  granted  to  the  Sylvan  Lake 
Co..  and  acquired  by  the  Detroit  and  Northwestern,  the  company 
is  obliged  to  pave  between  the  tracks,  also  a  foot  on  each  side, 
whenever  the  city  sees  fit  to  pave  the  streets.  A  franchise  has  been 
granted  to  the  Hendrie  Co..  of  Detroit,  for  a  third  track  and  in 
order  to  render  the  three  tracks  symmetrical  it  was  necessary  to 
change  the  two  track?  in  Saginaw  St.  and  the  city  determined  to 
take  advantage  of  the  opportunity  to  do  some  paving. 

A  crowd  of  citizens  and  workmen  congregated  in  Saginaw  .Ave 
at  midnight  and  a  number  of  trucks  and  drays  were  also  in  evidence. 
.At  a  signal  three  gangs  of  workmen  began  to  tear  up  the  tracks  at 
as  many  different  points.  It  was  the  east  track  that  was  attacked. 
the  west  track  being  left  free.  Only  one  side  of  the  street  was 
left  available  for  railway  traffic. 

At  a  subsequent  meeting  of  the  officers  of  the  company  and  the 
city  authorities,  the  former  agreed  to  put  down  grooved  track 
rail  as  the  paving  progresses,  to  pay  its  proportion  of  the  paving 
and  to  repair  'ts  track  in  other  parts  of  the  city  under  the  super- 
vision of  the  street  commissioner. 


The  Milwaukee  Electric  Railway  &  Light  Co.  have  agreed  to 
place  fenders  and  guards  on  all  cars  operated  on  their  system  in 
Racine,  Wis. 
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This  department  is  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 

POWER  HOUSE  COSTS,  LOUISVILLE  RAILWAY   CO. 
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POWER  HOUSE  COSTS,  LOUISVILLE  RAILWAY  CO. 


By  the  courtesy  of  Mr.  W.  T.  Cook,  chief  engineer  of  the  power 
station,  we  have  received  the  itemized  statement  of  the  cost  of  oper- 
ating and  maintaining  the  power  house  of  the  Louisville  Railway 
Co.,  Louisville,  Ky.,  from  Jan.  i,  1898,  to  June  30,  1899.  This 
station  was  described  in  the  "Review"  for  July.  1899,  page  442,  but 
for  convenience  we  enumerate  the  main  equipment  here.  There 
are  4  Babcock  &  Wilcox  2S0-h.  p.  boilers  with  B.  &  W.  stokers,  6 


Heine  200-h.  p,  and  8  return  tubular  50-h.  p.  Six  new  B.  &  W.  are 
now  being  installed.  In  the  engine  room  are  one  verticle  cross- 
compound  engine  direct  connected  to  a  2,400-kw.  G.  E.  generator, 
four  horizontal  cross-compound  engines,  each  direct  connected  to  a 
500-kw.  G.  E.  generator,  and  two  tandem  compound  engines  each 
belted  to  two   150-kw.   Edison  machines. 

The  data  on  fuel,  wages,  supplies  and  total  maintenance  have  been 
reduced  to  kilowatt-hour  basis  while  the  itemized  repairs  are  given 
in  dollars  for  each  month,  and  appear  in  the  table. 


Sept.  is,  1899.] 
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It  may  be  interesting  to  reproduce  in  this  connection  a  copy  of 
the  blank  used  for  making  the  report  of  the  power  house  costs.  The 
blank  measures  8  x  lo'/i  in.,  letter  size. 


POWER   FOR  INTERURBAN   CARS. 


Our  readers  will  be  interested  in  the  following  figures  given  us 
by  Gen.  Mgr.  C.  A.  Denman,  of  the  Toledo  &  Maumee  Valley 
and  the  Toledo,  Bowling  Green  &  Fremont  roads.  The  Maumcc 
Valley  road  owns  14  miles  of  track  from  Toledo  along  the  Maumee 
River  to  Pcrrysburg,  thence  across  the  river  to  Maumee  and 
down  the  other  bank  to  Toledo;  under  an  agreement  with  the  To- 
ledo Traction  Co.  the  Maumee  Valley  cars  run  through  Toledo 
over  the  lattcr's  tracks,  making  a  belt  line  of  23  miles  in  length. 

In  January,  1898,  the  average  power  per  car-mile  for  44-ft. 
cars  equipped  with  two  2S-h.  p.  motors,  and  seating  48  persons,  was 
1,859  watt-hours.  Mr.  Denman  states  that  in  summer  the  watt- 
hours  per  car-mile  are  about  the  same  as  in  winter,  the  better  track 
in  summer  being  offset  by  the  heavier  loads  carried.  The  average 
mileage  per  day  of  i8  hours  on  the  Toledo  &  Maumee  Valley  line 
i;;  220  miles  for  each  car. 


THE  DURABILITY   OF  WATER  TUBE  BOILERS. 


At  a  recent  meeting  of  the  Institution  of  Naval  Architects  (Eng- 
land) Mr.  A.  F.  Yarrow  presented  a  paper  upon  this  subject  and 
gave  the  results  of  tests  made  to  determine  the  comparative  merits 
of  mild  steel  and  of  an  alloy  of  steel  containing  from  20  to  25  per 
cent  nickel. 

The  deterioration  of  the  tubes  is  probably  owing: 

1.  To  the  action  of  acids  in  the  water,  due  to  grease,  which,  in 
spite  of  every  precaution,  finds  its  way  into  the  boiler. 

2.  To  the  tubes  becoming  overheated  and  oxidizing  on  the 
outside,  through  contact  with  the  hot  gases  when  passing  from 
the  furnace  to  the  uptake. 

3.  To  the  action  of  the  steam,  wnich,  if  superheated,  decom- 
poses, causing  deterioration  on  the  inside  of  the  tubes. 

The  last  two  conditions  occur  when  the  tubes  from  defective 
circulation,  shortness  of  water,  or  from  the  collection  of  scale, 
become  overheated. 

A  "corrosion  test"  was  made  by  placing  specimens  in  dilute 
hydrochloric  acid;  they  were  wei.ghed  after  various  periods,  vary- 
ing from  21  to  168  hours,  the  total  time  of  submission  being  533 
hours. 

To  summarize  these  tests,  the  results  showed  that  the  loss 
of  weight  in  the  first  series  of  tests  of  the  nickel  steel  tube 
amounted  to  s  grams,  being  2.63  per  cent,  and  in  the  mild  steel 
tube  to  98  grams,  being  52.68  per  cent.  In  the  second  series  of 
experiments  the  loss  of  weight  of  the  nickel  steel  tube  was  7 
grams,  being  3.72  per  cent,  and  the  mild  steel  tube  100  grams, 
being  53.19  per  cent. 

The  mild  steel  lost  iS'/z  times  as  much  as  the  nickel  steel. 


A  "lire  test '  was  made  by  placing  two  tubes  side  by  side  in  a 
small  furnace.  The  loss  in  weight  by  oxidation  was  for  the  two 
mild  steel  tubes  78.37  per  cent  and  7O.0O  per  cent,  respectively, 
and  for  the  nickel  steel  tubes,  24.47  per  cent  and  27.66  per  cent. 

A  superheated  steam  test"  was  made  by  placing  two  tubes,  one 
of  each  material,  1  it.  ii%  in.  long  and  I  in.  outside  diameter  by 
14  L.  S.  G.,  ill  a  furnace;  steam  at  6u  lb.  pressure  was  supplied  at 
one  end  aiid  allowed  to  escape  slowly  at  the  other  so  that  the 
steam  was  highly  superheated;  the  tubes  were  heated  to  a  bright 
red.  The  nickel  steel  tube  at  the  end  of  10  hours  had  lost  12.7 
grams,  the  weight  being  originally  612  grams;  the  mild  steel  tube 
at  this  time  had  worn  out,  having  lost  85  grams.  A  second 
mild  steel  tube  weighing  607  grams  was  worn  out  in  8  hours, 
losing  yi  grams;  the  nickel  steel  lost  43  grams  mure  during  the 
same  time,  and  finally  failed  after  21  hours,  and  a  total  loss  in 
weight  of  78.5  grams. 

In  a  second  superheated  steam  test  with  tubes  3  ft.  6  in.  long, 
heated  to  a  very  dark  red,  the  steel  tube  was  worn  out  in  84  hours; 
the  first  mild  steel  tube  failed  after  30  hours  and  the  second  after 
42  hours. 

The  conclusions  reached  are  that  it  is  not  unreasonable  to  as- 
sume that  nickel  steel  (20  to  25  per  cent  nickel;  boiler  tubes  will 
have,  as  regards  acid  corrosion,  a  vastly  longer  life  than  those  01 
mild  steel,  and,  as  regards  deterioration  from  the  action  of  heated 
gases  or  steam,  at  least  twice  the  durability  of  mild  steel. 

Mr.  Yarrow  states  that  steels  with  small  percentages  of  nickel 
(.up  to  5  per  cent)  have  a  slightly  increased  durability,  but  not  so 
much  as  make  the  metals  of  importance  for  boiler  tubes. 


ADDITIONS  TO  THE  POWER   PLANT  OF  THE  TOLEDO 
TRACTION    CO. 


The  Toledo  Traction  Co.  is  now  building  an  extension  to  its 
power  house.  The  engine  room  was  originally  70  x  206  ft,  and 
when  the  station  was  illustrated  and  described  in  our  January,  1897, 
issue,  there  was  space  for  the  installation  of  an  additional  unit  at 
the  north  end  of  the  room.  This  space  was  filled  in  the  fall  of 
1S97  by  a  vertical  cross  compound  engine  with  cylinders  19  and  38 
by  32  in.,  removed  from  the  old  power  plant  of  the  Toledo  Electric 
Co.  This  engine  was  built  by  the  Lake  Erie  Engineering  Co.,  of 
Buffalo.  It  is  direct  belted  to  two  generators,  one  a  250-kw.  West- 
inghouse  alternator,  and  one  a  300-kw.  T.-H.  alternator;  both  of 
these  machines  were  formerly  driven  from  the  station  jack  shaft 

The  addition  now  almost  completed  is  an  extension  to  the  engine 
room,  making  it  284  ft.  long.  In  the  new  portion  there  is  to  be 
a  vertical  cross-compound  Allis  engine,  with  cylinders  28  and  60 
by  48  in.;  this  will  be  direct  connected  to  a  i,ooo-kw.  soo-550-volt 
Westinghouse  railway  generator.  This  makes  an  addition  of  1,000 
kw.  to  the  railway  capacity  of  the  station,  and  as  only  500  kw. 
more  is  needed  at  the  present  time,  one  of  the  joo-kw.  railway  ma- 
chines is  to  be  rewound  to  give  current  at  270  volts  for  the  3-wire 
lighting  circuit. 

The  company  has  also  installed  a  battery  of  two  574-h.  p.  Heine 
boilers,  completing  the  boiler  equipment  These  boilers  are  fitted 
with  McKenzie  furnaces,  and  two  others  of  the  boilers  will  also  be 
so  fitted. 

A  Warren-Webster  feed  water  heater  has  been  placed  in  the  boiler 
room;  water  is  delivered  to  the  heater  by  the  pumps  formerly  used 
to  feed  the  boilers  and  as  delivered  to  the  boilers,  through  the 
economizers  by  two  Blake  vertical  duplex  pumps,  each  of  which 
has  a  capacity  of  from  300  to  500  gallons  per  minute. 

.\nother  improvement  in  the  station  is  the  oil  room  and  oiling 
system.  The  oil  room  is  in  the  basement  of  the  boiler  room  and 
contains  storage  tanks  and  Turner  oil  filters.  The  receiving  tanks 
are  rectangular  with  rails  along  the  top.  onto  which  the  oil  barrels 
can  be  rolled  through  a  window  opening  onto  the  wharf,  which 
is  adjacent  to  the  building.  These  tanks  are  three  in  number,  one 
of  12  barrels  capacity  for  engine  oil,  and  two  of  6  barrels  each  for 
the  two  grades  of  cylinder  oil  used.  Small  pumps  transfer  the  oils 
from  the  receiving  tanks  to  pressure  tanks  of  10  barrels  capacity- 
each;  hydraulic  pressure  of  20  lb.  is  on  the  distributing  system,  water 
being  taken  from  a  tank  on  the  roof  of  the  building.  Engine  oil  is 
piped  to  the  various  bearings,  but  the  cylinder  oils  are  drawn  from 
faucets  in  the  engine  room  and  the  cylinder  lubricators  filled  by 
hand.     The  engine  oil  only  is  filtered  and  again  used;  it  flows  by 
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gravity  to  a  Turner  oil  filter  and  thence  transferred  to  the  pressure 
tank. 

In  order  to  blow  the  dust  out  of  the  armatures  of  the  various 
generators  in  the  station,  a  motor-driven  air  compressor  with  a 
capacity  of  17  cu.  ft.  of  free  air  per  minute  has  been  installed.  This 
machine,  which  was  made  by  the  General  Electric  Co.,  and  the 
storage  tanks  arc  placed  in  the  basement  of  the  engine  room.  Pipes 
lead  to  four  points  in  the  engine  room,  a  flexible  hose  being  at- 
tached to  one  of  these. 

The  Toledo  Fire  Department  has  placed  an  8  x  24-in.  whistle  at 
the  station  of  the  Traction  company  for  use  as  an  alarm  in  event 
oi  large  fires.  The  whistle  is  controlled  by  an  electrically  operated 
valve  in  circuit  with  the  fire  alarm  circuit. 


THE  COST  OF   POWER. 


About  two  years  ago  the  Engineers'  Society  of  Western  Penn- 
sylvania appointed  Messrs.  H.  W.  Fisher,  L.  B.  Stillwell,  W.  A. 
Bole  and  D.  Ashworth  a  committee  to  ascertain,  if  possible,  the 
cost  of  power,  and  report  the  results  to  the  society.  In  June  last 
the  committee  made  its  report,  in  which  are  a  number  of  para- 
graphs that  will  appeal  to  everyone  who  has  made  similar  at- 
tempts to  collect  data  on  this  subject. 

The  report  says:  "Your  committee  met  and,  after  a  good  deal 
of  discussion,  decided  to  issue  to  the  members  of  the  society  and 
to  a  large  number  of  manufacturers  and  users  of  power,  a  list 
of  questions  to  be  answered  categorically.  These  questions  were 
carefully  selected,  and  were  intended  to  bring  out  answers  which 
would  be  explicit  and  definite,  and  were  so  framed  that  they  could 
nut  well  be  answered  e.\cept  by  positive  statements  of  facts.  The 
list  of  questions  was  accompanied  by  a  letter  setting  forth  the 
purpose  and  aims  of  the  society  and  issued  in  such  a  way  as  to 
afTord  opportunity  to  impart  the  requisite  information  without 
prejudice  to  the  contributor.  Out  of  several  hundred  such  cir- 
culars sent  to  all  the  prominent  users  of  power  in  this  section  of 
the  country,  only  about  half  a  dozen  met  with  a  response,  and  all 
of  these  except  one  are  incomplete  and  insufficient.  *  *  *  * 
Undoubtedly  the  reason  why  so  few  people  are  found  to  contribute 
such  information  as  is  here  sought  is  because  the  average  user  of 
power  does  not  know." 

Concerning  the  ease  with  which  data  on  boiler  performance 
may  be  secured  and  the  value  of  keeping  daily  records,  it  is  said: 
"The  chief  elements  of  such  an  investigation  are  two  only,  viz:  the 
water  evaporated  and  the  fuel  consumed  in  doing  it.  These  two 
quantities  can  usually  be  obtained  accurately  by  the  proper  pro- 
vision of  meters  for  the  water  and  weighing  scales  for  the  coal.  It 
is  always  conducive  to  economy  and  good  order  to  have  those 
who  are  entrusted  with  the  use  of  any  material,  realize  that  an  ac- 
count is  expected,  and  it  is  also  conducive  to  wastefulness  and 
extravagance  to  have  such  people  know  that  no  trace  is  being  kept 
of  their  doings.  The  very  presence  of  the  meter  and  the  weigh- 
ing scales  is  sure  to  have  a  good  effect.  If  a  daily  log  is  kept, 
the  meter  is  read  and  recorded  at  two  or  more  definite  periods 
each  day,  and  the  water  thus  used  is  set  over  against  the  fuel 
burned,  the  most  ignorant  or  careless  firemen  will  be  apt  to  keep 
a  sharper  lookout  on  all  the  duties  entrusted  to  him,  than  though 
he  can  console  himself  with  the  cheerful  reflection  'the  boss  don't 
know.'  The  expert  investigation  (complete  boiler  test)  usually 
establishes  a  basis  of  performance  with  which  the  daily  perform- 
ance may  be  daily  compared,  and  when  the  performance  in  daily 
operation  falls  below  the  average,  an  opportunity  is  afforded  to 
promptly  discover  the  fact  and  the  reason.  If  this  should  lead  to 
an  investigation,  correction  and  a  restoration  of  standard  good 
performance,  it  is  no  more  than  should  be  expected." 

Of  course  the  same  general  information  concerning  engine  per- 
formance in  a  manufacturing  plant  can  not  be  so  readily  obtained, 
but  much  may  be  done  by  a  frequent  use  of  the  indicator. 

In  electric  lighting  and  street  railway  plants  the  same  difficulty 
is  not  experienced,  as  a  recording  wattmeter  will  give  the  output 
of  the  generators  and  with  water  meter  and  coal  weight  records 
enable  the  daily  performance  of  the  engines  to  be  daily  compared 
with  the  average  performance  of  the  station.  The  number  of  com- 
panies which  are  equipping  their  stations  with  meters  and  keeping 
complete  records  of  the  cost  of  power  is  constantly  increasing, 
and  at  the  present  time  nearly  every  new  road  has  a  "Thomson 


wattmeter"  on  its  switchboard,  so  that  there  is  every  reason  why 
the  cost  of  power  for  street  railways  should  not  be  known  and 
placed  on  record. 

By  the  courtesy  of  the  managers  of  several  oi  the  larger  street 
railway  companies  we  have  received  since  June,  1897,  monthly 
reports  of  power  station  costs,  which  have  appeared  in  this  depart- 
ment, and  in  this  issue  is  an  itemized  statement  furnished  by  the 
Louisville  Railway  Co..  showing  costs  for  the  18  months  ending 
June  .io.  1899. 

Such  data  are  of  interest  to  engineers,  but  more  information 
concerning  the  plant  would  enhance  their  value.  We  therefore 
reprint,  with  slight  modifications,  the  questions  of  the  power  com- 
mittee which  we  have  quoted  and  urge  those  of  our  readers  who  are 
in  charge  of  power  plants  to  assist  us  in  securing  data  on  perform- 
ance by  sending  us  descriptions  of  their  plants  and  the  cost  of 
operating  them. 


1.  Name  of  company — . 

2.  Where  located — . 

3.  Is  current  furnished  for  lighting  also? 

If  more  than  one  plant,  put  in  particulars  of  each  plant  on 
separate  sheet  if  possible. 

BOILERS. 

4.  How  many  boilers  employed? 

5.  Type?  (give  in  detail.)  Size?  Whether  set  in  battery  or 
singly? 

6.  Kind  of  fuel  used?     Calorific  value  per  lb. 

7.  Kind  of  grates?    Stokers?    Furnaces?    Fuel  economizer? 

8.  Mechanical  stokers  or  hand  firing? 

9.  Height  of  chimney? 

11.  Name  and  type  of  heater  employed? 

12.  Boiler  pressure   regularly  used? 

13.  Do  you  exhaust  steam  for  any  other  purposes?  If  so,  state 
in  full  what  use,  and  if  possible  what  amount  is  so  used?^ — . 

14.  Have  you  made  boiler  tests  to  determine  the  evaporation 
of  feed  water,  and  the  consumption  of  fuel?  If  so,  with  what 
result? — . 

15.  What  is  the  average  evaporation  of  feed  water  per  pound 
of  fuel  in  actual  running? 

16.  What  is  the  temperature  of  feed  water? 

17.  Is  steam  taken  from  your  boilers  for  any  other  purposes 
than  for  engines  reported? — ;  if  so.  state  in  full. 

i8.  Do  you  measure  the  amount  of  feed  water  used  by  boilers? 
How?—. 

19.  How  many  hours  per  day  are  boilers  in  use? 

20.  Can  you  state  the  amount  of  fuel  used  per  day  and  night  in 
banking  fires. 

ENGINES. 

21.  How  many  steam  engines  do  you  employ? 

22.  Give  in  detail  the  cylinder  diameter,  stroke,  revolutions  per 
minute,  and  rated  horse  power  of  each  engine,  stating  whether 
automatic,  cut  ofT,  or  otherwise? 

23.  Do  you  use  a  condenser?  What  vacuum  do  you  regularly 
obtain? 

24.  Is  your  power  regular  or  fluctuating?  Give  details  and  na- 
ture  of   work   it   is  used   for. 

25.  Have  you  made  indicator  tests  to  determine  the  horse  power 
of  engines? 

26.  What  is  the  average  daily,  and  maximum  daily,  horse  power 
of  engines? 

27.  What  is  the  average  consumption  of  fuel,  per  indicated  horse 
power  developed  by  engines,  when  at  full  load? — ;  also  average  per 
day  per  horse  power  hour? — . 

28.  What  is  the  back  pressure  on  engines,  when  exhaust  steam 
is  Employed  for  heating  or  other  purposes? — . 

29.  How  many  hours  per  day  are  engines  employed? 

30.  How  is  the  power  applied? 

INVESTMENT. 

31.  What  is  the  capital  invested  in  boiler  plant,  and  its  acces- 
sories, including  feed  water  heaters,  pipes,  foundations,  and  chim- 
neys, etc.? 

32.  What  is  the  capital  invested  in  engine  plant,  and  its  acces- 
sories, including  foundations,  pipes,  etc.? 
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Station. 


>^<  Metropolitan    Ele- 
vated, Chieajfo. 

(> 

6 

6 

8 

9 

lOceiitral  Av.,  Melio- 
polttaii,  Kansas 
City,  Mo. 
10 


Month. 
1899. 


May 

Mill". 
Apr. 
May 


Apr. 
May 


COST  OK  POWER  FOR   ELECTRIC  RAILWAYS. 

Output    Miasiircd  liy   Wattiiit.-ter  in    Ivach   Case. 


Monthly 
Output, 
Kilowatt- 
Hours. 


Cost  of  Klfctrical  tjiitput  per  Kilowatt- 
Hour— CeiitH. 


Fuel. 


1,428,274        .274 


995,748 
.S18,722 
501,122 
523,748 
678,316 
768,316 

399,766 

447,109 


.377 
.846 
.749 
.773 
.394 
.631 


Labor 


.174 
.279 
.262 
.267 
.264 
.188 
.273 


.246  I    .139 
.249       .112 


SupplieH, 

Oil, 

Waste,  etc. 


.042 
.036 
.070 
.066 

.048 
.013 
.034 

.016 

.007 


Water. 


.030 
.044 


.037 
.058 


.007 
.OOh 


'Miscellaneous,  .002.    **Co8t  of  Oil  per  Barrel. 


Re- 

pairH 

.042 
.033 


|Total 

.562 
.769 


,.    ,  tials. 

.  Cylinder  ^"'"•'";.  " 
Oil  per      "■>■'  ^^'' 

I    '•'••^       10,W, 

k.  w.  h. 


lO.tXXJ 
k.  w.  h. 


.159  1.337 

.231  1.313 

.172  1.257 

.006  .638 

.019  1.015 

.018  '   .428» 

.016  .421* 


4. .50 
1.99 


308 
.156 


.93 


.5.(X) 

2.Z3 


Lbs. 

Water 

per 

Lb. 

Coal. 


Lbii. 
Fuel 
per 

k.w.h. 


Price  of 

Fuel 
per  Ton 

of  2,000 
Lbs. 


Kinilof  Fuel 


12.23 

2.61 

llitumiiious 

7.12 

4.48 

... 

... 

2.78 
2.46 
2.45 

$.9t/»4**           Oil 
.97<W»« 
.9801»* 

BituminouH 
" 

.5.1 

.^.0 

33.  What  is  the  capital  invested  in  real  estate  and  buildings  oc- 
cupied by  engine  and  boiler  plants.' 

DEPRECIATION. 

34.  What  is  your  estimate  for  the  annual  depreciation  of  value? 

35.  What  is  the  annual  cost  of  repairs? 

OPERATING   EXPENSES. 

36.  What  is  your  annual  ftiel  bill? 

37.  How  many  hours  per  annum  is  your  plant  in  active  opera- 
tion? 

38.  What  is  the  cost  of  fuel  per  ton  on  your  premises? 

39.  Have  you  had  experience  with  other  fuels? 

40.  What  is  the  cost  of  water  for  your  steam  plant? 

41.  What  is  the  annual  expenditure  for  wages  to  employes  to  the 
plant? 

42.  What  is  the  annual  expenditure  for  supplies  of  all  sorts  for 
boiler,  hydraulic,  air  and  electric  plants? 

43.  What  percentage  of  the  general  expenses  of  your  business 
do  you  consider  proper  to  apportion  to  power  plant?  And  what 
does  this  amount  to,  expressed  in  dollars,  per  annum? 


THREE  ATTEMPTS  TO  WRECK  TROLLEY. 


Mr.  S.  J.  Prentiss,  engineer  of  the  La  Crosse  (Wis.)  City  Rail- 
way Co.,  sends  us  the  following  data  concerning  the  operation  of 
his  power  station; 

The  plant  began  operating  August  4,  1893,  and  with  the  ex- 
ception of  one  Sunday  has  run  every  day  since  that  time;  the 
cause  of  the  single  shut  down  was  a  bad  splice  in  the  main  belt, 
which  did  not  dry  and  compelled  the  plant  to  lie  idle  for  one  day. 
The  engine  room  equipment  consists  of  one  l8  x  42-in.  condens- 
ing Corliss  engine  and  two  90-lsw.  General  Electric  generators. 
Shingle  saw  dust  is  used  for  fuel,  about  seven  wagon  loads  per 
24  hours  being  required. 

The  company  has  15  miles  of  track  and  operates  16  motor  cars 
and  from  15  to  18  trailers;  in  winter  snow  plows  have  frequently 
to  be  run  all  night.  The  cars  run  from  5:15  a.  m.  to  11:15  p.  in., 
except  on  special  occasions,  when  they  are  kept  out  till  i  o'clock 
or  later.  For  the  last  five  years  the  average  time  of  operating 
the  station  has  been  560  hours  per  month. 

Mr.  Prentiss  does  not  explicitly  say  that  there  have  been  no 
armature  repairs  necessary  during  this  time,  but  from  his  letter 
we  infer  that  such  is  the  case  and  that  this  is  a  record  for  long 
lived  armatures,  which  beats  that  submitted  by  Mr.  H.  J.  Termoh- 
len,  of  Rockford,  111.,  last  month. 


The  American  Pneumatic  Railway  Ditcher  &  Grader  Co.  has 
been  incorporated  in  Illinois.  The  capital  stock  is  given  at  $250,000. 
The  company  will  handle  a  new  machine  for  ditching  and  grading, 
making  embankments  and  cuts.  etc..  for  railways.  The  directors 
in  the  new  company  are  W.  B.  Doddridge.  C.  S.  Pullman.  Rolla 
Wells,  C.  T.  Westlake  and  E.  F.  Goltra.  The  offices  will  be  located 
at  Granite  City.  111. 


I'he  third  attempt  to  wreck  a  ear  was  made  on  the  Youngstown 
Park  &  Falls  Street  Ry.  on  the  night  01  August  9lh,  by  placing  a  tic 
upon  the  track.  This  makes  the  third  attempt  upon  the  cars  oi  this 
company,  and  the  man  who  was  seen  placing  the  obstruction  on 
the  track  was  pursued  and  narrowly  escaped  being  shot.  As  the 
car  was  descending  a  steep  hill  the  motorman  noticed  a  man  lying 
beside  the  track  in  front  oi  the  car.  He  immediately  applied  the 
brake  and  stopped  the  car,  which  was  going  at  a  slow  rate  of  speed. 
Meanwhile  the  man  who  had  been  crouching  beside  the  track 
took  to  his  heels  and  leaped  over  a  fence.  Electrician  Birchfield, 
who  was  on  board  the  car,  pursued  the  man  and  fired  five  shots  at 
him  with  his  revolver,  but  the  fellow  escaped,  aided  by  the  darkness 
and  thick  bushes.  In  his  (light  he  lost  his  hat,  which  was  picked  up 
by  Birchfield  and  turned  over  to  the  police.  The  hat  has  two 
lioles  through  the  top  of  it,  which  were  possibly  made  by  one  of 
Birchfield's  bullets. 

The  company  is  making  every  effort  to  capture  the  villian  who 
has  three  time  tried  to  wreck  cars  on  its  lines.  The  road  through- 
out its  entire  length  is  watched  during  the  night  by  special  watch- 
men. The  cars  are  run  carefully  and  slowly  down  all  grades. 
Each  car  has  an  inspector  aboard  who  walks  ahead  of  the  car  at 
every  curve  and  carefully  examines  the  tracks. 


NEW  YORK  CITY  TROLLEY  EXTENSIONS. 


It  now  seems  probable  that  the  long  standing  contest  between 
the  Metropolitan  Street  Railway  Co.  and  the  Third  Avenue  Rail- 
road Co.  in  the  Washington  Heights  district  of  New  York  City. 
will  be  amicably  settled.  A  joint  application  for  extensions  has 
been  made  by  the  two  companies  up  the  old  Boulevard  to  the 
junction  with  the  Kingsbridge  road,  near  169th  St.  This  applica- 
tion has  been  passed  by  the  Municipal  Assembly  and  signed  by  the 
mayor. 

The  joint  application  for  extensions  applies  only  as  far  north  as 
169th  St.  The  Metropolitan  wishes  to  continue  thence  up  Eleventh 
-\ve.  to  175th  St.  The  Third  Avenue  makes  further  application  to 
continue  up  the  Kingsbridge  road  to  and  across  the  Government 
>hip  canal,  across  Spuyten  Duyvil  Creek  and  along  230th  St.  and 
Riverdale  Ave.  to  the  city  limit,  there  connecting  with  the  Yonkers 
branch  oi  the  Union  Railway  Co.  The  Union  Railway  Co.  al- 
ready has  tracks  down  the  new  Broadway  that  will  connect  with  the 
proposed  line  at  169th  St.  This  will  give  the  Third  Avenue  two 
West  Side  lines  into  Yonkers  and  connections  east  from  Yonkers 
by  way  of  McLean  .\ve.  and  Y'onkers  .\ve.  with  Mount  Vernon  and 
the  towns  on  the  Sound. 

These  extensions  would  enable  passengers  to  ride  by  trolley 
from  the  postoflice  as  far  as  Hastings-on-the-Hudson,  the  longest 
single  ride,  it  is  said,  that  Greater  New  Y'ork  offers.  Whether  the 
fare  will  be  s  or  10  cents  is  a  question  which  the  company  has  not 
yet  taken  up.  It  is  understood  that  there  will  be  no  opposition  to 
granting  the  extensions  which  both  roads  demand. 
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TO  SETTLE  THE   MILWAUKEE  CONTRO- 
VERSY. 


The  reduction  of  street  car  fares  has  been  a  favorite  project  with 
the  city  councils  of  Milwaukee  for  several  years.  An  ordinance 
requiring  the  company  to  reduce  its  rate  of  fare  to  4  cents  was, 
alter  long  litigation,  held  to  be  invalid  by  the  United  States  Courts; 
this  decision  was  rendered  May  31,  1898.  Following  this  decision 
efforts  were  made  to  reach  an  amicable  agreement,  the  company 
preferring  to  waive  some  of  its  rights  for  the  purpose  of  securing 
peace.  Mayor  Rose  and  the  company  succeeded  in  reaching  such 
an  agreement  (.St.  Ry.  Rev.,  Dec.  1898.),  but  because  of  oppo- 
sition on  the  part  of  the  press  and  the  public  the  company  decided 
to  withdraw  its  proposals.  The  subject  has  been  further  discussed 
since  that  time,  and  on  July  31,  1899,  the  council  passed  a  resolution 
looking  to  an  agreement  for  lower  rates  of  fares. 

August  15th  the  following  letter  was  submitted  to  the  council: 

"To  the  Honorable,  the  Common  Council  of  the  City  of  Mil- 
waukee— Gentlemen:  We  are  in  receipt  of  copy  of  the  resolution 
passed  by  your  honorable  body  on  the  31st  of  July.  1899,  relating 
to  the  reduction  of  the  street  railway  fares,  which  seems  to  call  for 
an  expression  of  the  attitude  of  our  company.  We  are  willing  to 
take  up  the  whole  question  of  our  relations  with  the  city;  any  re-ad- 
justment, however,  to  be  permanent  must  be  based  upon  considera- 
tions, of  mutual  benefits  and  mutual  concessions,  but  no  at- 
tempt at  re-adjustment  is  advisable,  unless  it  is  such  as  appeals  to 
the  business  sense  of  the  public  and  insures  an  enduring  settlement. 

"The  principal  franchises  of  this  company  do  not  e.xpire  until 
July  I,  1924.  and  several  not  until  .i  latter  date,  with  the  right 
thereunder  to  charge  a  5-cent  fare  without  transfers,  and  we  should 
not  be  expected  to  reduce  the  earnings  of  the  property  unless  the 
city  is  willing  to  make  reasonable  concession  which  will  contribute 
to  the  security  of  our  investment.  If  this  principle  is  frankly  recog- 
nized, we  have  little  doubt  that  a  conclusion  can  be  reached  which 
will  be  of  lasting  and  increasing  benefit  to  the  people  of  the  city 
and  acceptable  to  this  company. 

"The  concessions  which  we  are  disposed  to  consider  favorably 
are  as  follows: 

"First — A  gradual  and  increasing  reduction  in  the  rates  of  fare, 
until  a  4-cent  rate  is  secured  by  the  sale  of  commutation  tickets. 

"Second — The   permanent   establishment   of   the   transfer   system. 


"Third — The  extension  of  the  laihvay  lines  to  the  city  limits  at 
points  necessary  for  the  convenience  of  the  people  in  the  several 
localities  interested. 

"Fourth — We  are  willing,  in  case  the  city  desires,  and  has  the 
power  to  purchase  the  railways  and  physical  property  of  the  com- 
pany within  the  city,  to  grant  an  option  to  purchase  on  terms  to 
In  agreed  upon,  or,  determined  by  arbitration. 

"For  these  concessions  the  city  should  grant  to  the  company: 

First — Franchises  upon  certain  streets  which  will  enable  the 
service  to  the  public  to  be  improved,  and  the  railway  system  per- 
fected. 

"Second — An  extension  of  the  railway  franchises  for  10  years. 

"The  foregoing  is  intended  as  an  outline  of  the  points  which  we 
deem  essential.  Should  your  honorable  body  conclude  to  take  up 
the  negotiation  on  these  lines  we  shall  be  glad  to  meet  your  com- 
mittee and  endeavor  to  arrive  at  an  agreement  as  to  the  terms  of 
an  ordinance." 

This  was  signed  in  behalf  of  the  company  by  Vice-Pres.  H.  C. 
Payne,  Gen.  Mgr.  John  I.  Beggs,  and  Frank  G.  Bigclow  and 
Charles  F.  Pfister,  local  directors. 


LONDON   UNITED  TRAMWAYS. 


In  our  issue  for  July,  1899,  page  487,  wc  published  a  description 
from  a  paper  by  Mr.  J.  Clifton  Robinson,  managing  director  and 
chief  engineer  of  the  company,  of  the  general  features  of  the  Lon- 
don United  Tramways.  As  there  stated,  the  lines  to  be  con- 
structed within  the  county  of  London  comprise  4.32  miles;  of  this 
2.87  miles  will  be  on  overhead  trolley  system  and  1.45  miles  on 
the  underground  conduit  system. 

The  accompanying  illustrations  are  reproduced  from  drawings 
recently  prepared  by  the  company's  engineers,  Mr.  Robinson  and 
Mr.  H.  F.  Parshall,  consulting  engineer.  Fig.  I  shows  sections  of 
the  conduit  and  Fig.  2  a  plan  view  of  the  conduit  tracks;  from  these 
it  appears  that  the  construction  closely  resembles  that  of  the  con- 
duit roads  in  Washington  and  New  York.  Fig.  3  is  a  drawing  of 
the  conduit  plow.  The  type  of  car  to  be  used  is  shown  in  Fig.  4. 
Fig.  5  shows  the  types  of  iron  poles  used;  the  center  pole  is  de- 
signed for  a  light  pole  also. 
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FIG.  3— ELEVATION  AND  SECTION  OF  PLOW. 


FIG.  2— PLAN  OF  CONDUIT  KOAl>. 
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FIG.- 1— SECTIONS  OF  CONDUIT. 
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TESTIMONIAL  TO  MR.  YERKES. 


A  testimonial  from  the  employes  of  the  West  Chicago  Street 
Railroad  Co.  was  presented  to  Mr.  Charles  T.  Yerkes  on  August 
loth,  expressing  the  regrets  of  the  employes  on  his  severing  his 
connection  as  president  of  the  company  and  their  appreciation  of 
his  treatment.  A  delegation  of  10  conductors  and  motormen  were 
ushered  into  Mr.  Yerkes'  office  at  three  o'clock  in  the  afternoon, 
where  the  presentation  and  acceptance  of  the  testimonial  took 
place. 

The  gift  of  the  men  was  in  the  form  of  a  memorial  address,  en- 
grossed in  black  ink.  Around  the  body  of  the  address  is  pen  and 
ink  scroll  work,  a  trolley  car  and  a  trailer  being  in  the  design. 
The  address  is  framed  in  oak  and  reads  as  follows: 

"Memorial  address  to  Charles  T.  Yerkes,  from  the  employes  of 
the  West  Chicago  Street  Railroad  Co..  Chicago.  II!.,  July  15.  1899. 
Mr.  Charles  T.  Yerkes — Dear  Sir:  With  the  feelings  of  the  pro- 
foundest  regret,  we  have  read  your  letter  announcing  the  sever- 
ance of  your  connection  with  the  West  Chicago  Street  Railroad  Co.. 
and  at  a  meeting  held  July  15,  1899,  it  was  unanimously  resolved 
that  we  take  this  early  opportunity  of  expressing  our  regret,  and 
also  assuring  you  of  our  hearty  appreciation,  both  individually  and 
collectively. 

"l.  Of  your  wise  and  efficient  management,  cTen  under  the  fire 
of  unmerited  public  censure. 

"2.  Of  the  faithfulness  with  which  you  have  kept  the  pledges 
given  at  the  beginning  of  your  administration,  maintaining  them, 
as  you  have,  through  fluctuating  money  markets  and  desperately 
hard  times. 

"3.  Of  your  successful  work  along  the  line  of  street  railway  ex- 
tension, which,  in  its  far-reaching  influence,  is,  perhaps,  one  of  the 
greatest  benefits  ever  realized  by  the  city  of  Chicago  and  its 
suburbs,  and  which  will  increase  with  the  coming  years. 

'4.  Of  your  strict  justice  and  your  many  acts  of  generosity  of 
which  the  world  has  not  known,  and.  above  all,  your  personal 
interest  in  the  men  themselves.  We  thank  you  for  your  words  of 
commendation.  We  are  proud  of  the  fact  that  each  man's  work, 
however  humble  and  insignificant  it  may  seem,  is  considered  by  you 
a  necessary  and  important  part  of  the  mighty  whole. 

"In  conclusion,  we  wish  to  assure  you  that  we  will  give  to  the 
new  management  the  same  loyal  service  which  we  have  given  to 
you  during  your  administration  of  the  affairs  of  the  company. 

"Bespeaking  for  you  all  the  great  and  good  gifts  that  a  beneficent 
providence  can  bestow,  continued  prosperity,  and  a  long  life 
crowned  with  health  and  happiness,  we  remain, 

"The  employes  of  the  West  Chicago  Street  Railroad  Co." 

The  chairman  of  the  delegation.  Mr.  Brennan.  in  presenting  the 
testimonial,  made  a  brief  speech  in  which  he  expressed  the  gratifi- 
cation of  the  men  at  the  agreeable  and  harmonious  relations  that 
had  always  existed  between  them  and  the  management,  and  their 
appreciation  of  Mr.   Yerkes'  work  in   Chicago. 

Mr.  Yerkes  made  an  informal  response  in  the  course  of  which 
he  said: 

"This  meeting  touches  me  very  much.  Those  resolutions  touch 
me  much.  They  show  me  what  the  feeling  of  the  men  really  has 
been.    While  I  was  aware  of  that  feeling,  this  brings  it  up  afresh. 

"What  you  have  stated  about  my  opinion  of  making  presents 
and  showing  a  regard  for  employers  is  all  a  fact.  When  Mr.  Roach 
told  me  of  the  determination  of  the  men  to  contribute  so  that  I 
should  have  the  handsomest  watch  in  Chicago — and  as  each  man 
was  to  contribute  50  cents,  with  the  thousands  of  men.  that  no 
doubt  would  have  bought  the  most  expensive  jeweled  watch — I 
said:  'Tell  the  men  to  stop  that.  It  has  always  been  against  mv 
principles.'  I  said  I  was  opposed  to  any  employer  accepting  any- 
thing of  value  from  employes.  Many  conditions  exist  which  would 
preclude  the  possibility  of  me  accepting  anything  of  that  kind.  One 
superintendent  at  one  time  securing  a  post  that  was  somewhat 
better,  the  men.  in  goodness  of  their  hearts,  decided  to  buy  him  a 
watch.  I  knew  nothing  of  it.  After  T  learned  of  it.  T  called  him 
to  me  and  gave  my  opinion  this  way: 

"  'Men  are  asked  to  subscribe  who  can't  aflford  it.  Those  will 
subscribe  because  they  don't  want  their  associates  to  feel  that 
they  do  not  regard  their  employer,  or  that  they  are  poor.  Stop  it! 
If  the  watch  is  bought,  have  them  sell  it.'  From  that  time  on,  I 
don't  know  of  any  one  receiving  any  gift  of  money  value  from  the 
employes. 

"The   men  are   not  paid   more  than  they  can   expend   for  their 


needs.  Every  50  cents  is  precious  to  the  men.  For  that  reason, 
nothing  could  induce  me  to  accept  a  token  valued  in  money.  I 
think  ever  so  much  more  of  that  (pointing  to  the  testimonial)  than 
I  could  of  all  watches  and  diamonds." 

In  conclusion  he  said: 

"Gentlemen,  you  have  put  me  through  another  ordeal  this  after- 
noon. I  haven't  much  more  to  say,  except  that  I  hope  the  public 
with  whom  you  come  in  contact  will  appreciate  you  as  I  do.  For 
these  resolutions  I  thank  you  more  than  words  can  tell.  I  have 
pictures  in  frames,  some  of  considerable  money  value,  but  there  is 
none  I  value  as  must  as  I  do  the  black  and  white  in  that  frame." 


NEW   CHICAGO  CITY  RAILWAY  OFFICIALS. 


September  ist,  the  following  appointments  for  the  Chicago  City 
Railway  Co.  were  announced:  Capt.  Robert  McCuUoch,  to  be 
general  manager;  George  O.  Nagle,  superintendent  of  the  road 
since  January,  1898,  to  be  assistant  general  manager  and  superin- 
tendent; C.  N.  Duffy,  to  be  auditor. 

Capt.  McCulloch,  whose  presidency  of  the  American  Street  Rail- 
way Association  made  him  well  known  to  nearly  all  the  street  rail- 
way men  in  the  country,  comes  to  assume  the  management  of  the 
Chicago  City  Ry.  under  his  former  chief.  Mr.  Hamilton,  with 
whom  he  was  associated  in  St.  Louis  when  manager  of  National  Ry. 
lines  there. 

Mr.  Nagle's  promotion  is  a  very  gratifying  testimonial  as  to  the 
able  way  he  has  filled  the  position  of  superintendent  for  the  last 
two  years. 

Mr.  Duffy  has  been  the  auditor  of  the  St.  Louis  railways  under 
tlie  management  of  Captain  McCulloch.  but  is  most  widely  known 
by  reason  of  the  work  he  has  done  in  connection  with  the  Street 
Railway  Accountants'  Association.  Mr.  Duflfy  is  chairman  of  the 
permanent  committee  on  "A  Standard  System  of  Street  Railway 
Accounts."  and  as  such  did  a  great  deal  to  bring  the  standard 
system  to  its  present  degree  of  perfection  and  secure  its  adoption 
by  the  Convention  of  Street  Railroad  Commissioners.  The  street 
railway  fraternity  of  Chicago  extends  a  most  hearty  welcome  to 
the  new  comers  from  our  sister  city. 


STEAM  RAILROAD   MILEAGE  IN  THE  UNITED 
STATES. 


From  the  nth  Report  of  the  Inter  State  Commerce  Commission, 
it  appears  that  on  June  30,  1898,  the  total  single-track  railway  mileage 
in  the  United  States  was  186,396.32  miles,  there  being  an  increase  in 
this  mileage  during  the  year  of  1,967.85  miles.  The  States  of  Arkan- 
sas, California,  Louisiana.  Missouri,  New  York,  and  Wisconsin 
show  an  increase  in  excess  of  100  iniles.  The  aggregate  length  of 
railway  mileage,  including  all  tracks,  on  the  date  given  was  247,- 
532.52  miles,  the  increase  being  shown  as  4,088.11  miles.  This  ag- 
gregate mileage  was  distributed  as  follows:  Single  track,  186,- 
396.32  miles;  second  track,  11,293.25  miles;  third  track.  1,009,65 
miles;  fourtli  track,  793.57  miles;  yard  track  and  sidings,  48,039.73 
miles.  The  length  of  the  single  track  operated  mileage  covered  by 
railway  reports  filed  with  the  commission  was  184.648.26  miles, 
which  indicates  that  the  mileage  of  the  country  is  covered  by  re- 
ports in  a  substantially  complete  manner. 

«  ■  » 

SAUGATUCK'S  TROLLEY  OPENING.""       ~ 


Nearly  7,000  people  were  present  from  all  parts  of  the  state  to 
attend  the  opening  of  the  Saugatuck  (Mich.),  Douglass  &  Lake 
Shore  Electric  Ry.,  August  19th.  The  cars  commenced  arriving 
cnrly,  and  continued  every  half  hour  during  the  day  to  bring 
the  crowds,  until  the  town  was  filled. 

Holland  business  men  came  in  a  body,  accompanied  by  the  West 
Michigan  Band.  G.  J.  Dykema.  of  Holland,  and  Judge  J.  Mc- 
Garry,  of  Grand  Rapids,  delivered  orations  on  the  public  square. 

In  the  evening  a  display  of  fireworks  and  water  carnival  were 
given  on   Kalamazoo   Lake.     The  day  closed  with  a  naval  battle 
and  the  sinking  of  the  Spanish  fleet  of  gunboats. 
<  ■  » 

.Ml  the  cars  of  the  Exeter  (N.  H.),  Hampton  &  Amesbury  Street 
Ry.  will  soon  be  equipped  with  air  brakes. 
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THE  DEVELOPMENT  OF  ELECTRIC  TRAC- 
TION  IN  THE  UNITED  KINGDOM. 


(Special  CorrcKpondeiicK. 


The  great  and  growing  devflopmcnl  in  electric  tramway  cnler- 
pripc  in  this  country  has  only  just  affected  London.  While  Glas- 
Rcw,  Liverpool,  Manchester,  .Sheffield  am!  Hull  have  been  deeply 
engaged  upon  carrying  out  municipal  tramway  schemes,  the  pre- 
mier city  of  the  world  has  been  content  to  go  jogging  along  with 
its  old  'buses  and  its  smart,  if  somewhat  extortionate,  hansoms. 
Sometime  ago,  however,  the  County  Council  of  f.ondon  and  inter 
alia  many  local  authorities  were  somewhat  rudely  awakened  by 
Ihe  enterprising,  if  not  audacious,  schemes  of  Mr.  J.  Clifton  Robin- 
son, the  manacing  director  of  the  London  United  Tramways  Co.. 
who  proposed  to  entirely  transform  the  system  of  West  London 
tramways.  This  line  of  tramways  comes  no  nearer  than  two  or 
three  miles  to  the  center  of  London,  but  it  penetrates  into  some  of 
the  best  and  most  thickly  populated  portions  of  suburban  London, 
and  it  was  apparent  to  anyone  with  half  an  eye  that  it  was  most 
admirably  suited  to  electric  working,  or,  probably,  electric  work- 
ing was  admirably  adapted  to  ;ts  needs. 

For  this  system,  powers  to  use  electricity  have  been  obtained, 
not  without  a  treinendous  fight,  but  opposition  has  only  whetted 
the  appetite  of  the  tramway  company,  for  it  is  now  seeking  to  add 
to  its  already  extensive  franchises  by  creating  a  new  system  o( 
light  railways  and  tramways  whiih  will  be  connected  together  and 
provide  a  magnificent  means  of  irans-l  to  many  people  who  have 
been  hitherto  practically  unprovided  for.  No  time  has  been  lost 
in  carrying  Parliamentary  powers  into  eflfect,  and  by  the  time  this 
reaches  you  the  roof  will  have  been  placed  on  the  power  house,  and. 
judging  by  what  I  have  already  seen.  I  should  say  this  country  will 
not  be  able  to  show  anything  better  in  the  way  of  generating, 
plant  or  machinery.  [A  description  of  the  novel  features  of  this 
road  was  published  in  the  "Review"  for  Jidy  last,  page  487.  Some 
drawings  of  the  proposed  conduit  work  and  of  the  cars  and  poles 
arc  shown  on  another  page  of  this  issue.] 

One  of  the  most  startling  incidents  in  the  history  of  electric 
tramway  development  in  London  is  the  publication  of  Prof.  A.  B. 
W.  Kennedy's  report  to  the  London  County  Council  on  the  sub- 
ject of  mechanical  traction.  I  need  hardly  say  that  Professor  Ken- 
nedy is  one  of  the  most  eminent  consulting  engineers  in  this  coun- 
try on  electric  lighting,  and  it  was  felt  that,  when  the  County 
Council  asked  him  to  prepare  a  report  on  the  subject  of  applying 
electricity  to  the  Council's  lines  the  matter  would  be  most  care- 
fully gone  into.  The  general  feeling  expressed  on  the  report  is 
one  of  disappointment.  It  has  been  an  uphill  struggle  in  this 
country  to  convince  municipal  and  other  authorities  that  the  over- 
head wire  system  was  the  best  under  most  circumstances,  but  the 
strong  advocacy  of  Professor  Kennedy  for  an  underground  conduit 
v;ill  tend  to  unsettle  many  people  who  are  considering  the  adop- 
tion of  electric  working.  The  professor  states  that  he  cannot  help 
doubting  whether  any  system  of  overhead  wires  can  be  really  re- 
garded as  likely  to  prove  a  permanent  and  final  solution  of  the 
traction  problem  in  a  great  city  like  London.  He  further  points 
out  that  at  crossings  and  street  junctions  the  trolley  system  is  in- 
evitably accompanied  by  such  a  metallic  network  overhead  as  to 
put  it  altogether  out  of  the  question  in  busy  London  streets.  Prob- 
ably overhead  wires  at  street  crossings  would  not  enhance  the  ap- 
pearance of  the  streets,  but  it  can  hardly  be  doubted  that  it  is  just 
at  these  points  where  the  conduit  is  likely  to  prove  troublesome. 
Apart  from  the  question  of  expense,  the  construction  of  a  conduit 
system  in  London  will  be  attended  with  enormous  difficulties. 
Within  a  few  inches  of  the  surface  of  most  London  streets  there 
is  an  extraordinary  mass  of  pipework,  and  to  lay  down  a  conduit 
would  mean  in  many  cases  the  bodily  removal  of  these  pipes. 

To  give  an  idea  of  the  trouble  that  may  be  met  with  from  this 
cause  alone  !t  may  be  mentioned  that  a  certain  route  was  selected  on 
which  to  lay  down  an  experimental  conduit  track,  but  on  the  en- 
gineer examining  the  route  it  was  found  that  there  are  three  .w- 
in.  water  mains  at  no  very  great  depth  below  ground,  and  for  that 
reason  the  experiment  will  be  tried  along  another  route.  In  the 
opinion  of  many,  however,  the  foregoing  difficulties  fairly  repre- 
sent the  character  of  the  London  roads. 

It  ought  to  be  mentioned  that  most  of  the  municipalities  in  this 
country  who  have  adopted  electric  tramways,  were  in  the  first  in- 


stance predisposed  in  favor  of  conduits,  but  an  investigation  into 
their  probable  cost  and  the  inconvenience  to  ordinary  traffic  during 
the  construction  period,  has  induced  them,  without  exception,  to 
adopt  the  overhead  system. 

Electric  tramways  arc  developing  very  rapidly  in  the  provinces. 
The  Glasgow  Corporation  has  commenced  on  its  large  scheme,  and 
last  week  the  Tramways  Committee  decided  to  recommend  the 
acceptance  of  the  tender  of  the  F,.  P.  Allis  Co.,  of  Milwaukee, 
which  offers  engines  for  .£114,554.  This  is  far  and  away  the  largest 
contract  for  engines  ever  given  in  this  country,  and  if  Ihe  corpora- 
tion adopts  the  committee's  recommendation,  the  American  firm 
is  to  be  congratulated. 

One  of  the  most  interesting  systems  of  tramways  yet  inaugurated 
in  this  country  is  the  one  owned  by  the  Corporation  of  Plymouth, 
and  it  is  chiefly  interesting  from  the  fact  that  the  generating  plant 
has  been  erected  for  supplying  electricity  for  lighting  as  well  as  for 
tramway  purposes.  The  problem  was  a  little  complicated  from  the 
fact  that  the  lighting  is  carried  out  by  means  of  alternating  cur- 
rents, but  the  difficulties  have  been  surmounted  in  a  highly  in- 
genious manner.  Combined  plants,  consisting  of  an  engine  driving 
a  continuous  current  dynamo  and  an  alternator  arranged  in  line 
or  one  shaft  have  been  adopted,  the  whole  of  the  plant  being  upon 
a  combination  or  coupled  bed  plate.  The  alternator  is  placed  be- 
tween the  engine  and  the  continuous  current  machine,  clutching  de- 
vices being  employed  so  that  the  engine  may  drive  either  machine, 
or,  if  need  be,  the  engine  may  be  disconnected  and  either  machine 
may  be  used  to  drive  the  other.  The  following  arc  some  of  the 
functions  that  can  be  carried  out  by  such  a  combined  plant.  The 
engine  may  drive  both  machines,  one  for  lighting  and  the  other 
for  traction,  or  the  alternator  may  be  imcoupled  and  the  plant  used 
only  for  tramway  work;  then,  again,  the  continuous  current  ma- 
chine may  be  uncoupled  and  the  plant  used  only  for  lig.hting.  When 
the  engine  is  uncoupled  the  machines  may  be  run  as  motor  genera- 
tor for  lighting  or  tramway  purposes;  for  the  former  purpose  the 
continuous  current  machine  would  act  as  motor,  obtaining  current 
from  accumulators,  or  the  alternator  could  be  run  as  a  motor,  ob- 
taining current  from  the  lighting  bus  bars,  the  set  being  thus  ren- 
dered of  use  for  tramways. 

There  has  been  considerable  discussion  in  this  country  on  the  sub- 
ject of  combined  plants,  and  the  foregoing  plant  is  an  interesting 
contribution  to  the  discussion. 

H.  S. 

London.  Aug.  19,  1899. 


A  NOVEL  TRANSFER. 


The  accompanying  illustration  shows  a  transfer  ticket  designed 
by  Mr.  E.  R.  Gilbert,  general  manager  of  the  Chicago  Electric 
Traction  Co..  which,  it  is  believed,  is  quite  original  as  regards  the 
manner  in  which  the  destination  is  indicated.     The  ticket  is  4  in 
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CHICAGO   ELECTRIC  TRACTION   COMPANY. 

Receivable  c*NL^'  ai  triinsfiT  iK)iut  (or  a  coniiau- 
OU9  trip  of  person  to  whom  Issued. 

Void  after  30  minutes  from    hour  punched   or  if 
mutilated.  r^toO'^.       t     t 
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^  Cc/!/mef  Groi^ 


long  by  2  in.  wide.  The  day  of  the  month  and  the  hour  of  the  day 
are  indicated  by  punching  out  the  proper  figures  in  the  top  and 
margins  in  the  usual  manner.  For  indicating  the  destination  a 
diagrammatic  sketch  of  the  company's  lines  is  placed  in  the  lower 
portion  of  the  ticket  and  it  is  only  necessary  for  the  conductor  to 
punch  the  proper  point  on  this  map. 


The  Consolidated  Street  Railway  Co.,  of  Bay  City,  Mich.,  has 
been  ordered  by  the  city  to  place  safety  devices  in  front  of  all  its 
cars. 
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THE  BOMBAY  TRAMWAYS. 


Indian  Engineering  has  the  following  on  the  street  railway  system 
of  Bombay: 

There  are  two  institutions  of  which  the  people  of  Bombay  are 
justly  proud:  The  first  is  the  Port  Trust,  which  has  done  so  much 
to  e.Ntend  the  area  of  the  city  by  judicious  reclamation,  and  to  en- 
hance the  importance  of  the  port  by  the  construction  of  docks, 
jetties,  and  piers;  and  the  second  is  the  Tramway  company,  abso- 
lutely the  best  of  its  sort  in  the  East.  The  ramifications  of  that 
service  are  already  so  numerous  that  the  termini  arc  almost  as 
many  as  the  municipal  wards;  the  tariff  is  so  lenient  that  the  cars 
are  patronized  by  all  but  the  very  poorest;  the  furniture  is  so  de- 
cent, and  there  is  so  high  a  tone  of  respectability  pervading  the 
whole  economy,  that  the  most  fastidious  are  glad  enough  to  avail 
themselves  of  the  easy  transit.  .Ml  this,  however,  would  be  futile 
were  it  purchased  at  the  expense  of  regularity  and  celerity  of  traffic. 
But  one  of  the  greatest  boasts  of  the  Bombay  Tramway  Co.  has 
ever  been,  that,  despite  of  all  the  disabilities  and  limitations  of 
horse  traction,  the  regularity  of  their  service  has  been  their  chief 
recommendation;  and  now  it  is  proposed  to  improve  this  par- 
ticular department,  and  increase  the  company's  hold  on  public 
popularity  by  the  introduction  of  electric  traction  on  the  over- 
head system.  Mr.  F.  C.  Rimington.  the  local  representative  of  the 
board  of  directors,  has  applied  for  the  sanction  of  the  Municipal 
Corporation  to  this  reform,  setting  forth  the  advantages  which  are 
tersely  stated  thus:  (i)  Increased  regularity,  speed,  and  comfort 
of  car  service;  (2)  much  reduced  congestion  of  traffic  in  the 
streets,  the  space  occupied  by  horses  being  saved;  (3)  increased 
cleanliness  of  the  streets;  (4)  greater  safety,  owing  to  the  cars  be- 
ing under  more  perfect  control,  and  being  fitted  with  more  efficient 
fenders  or  wheel  guards  than  is  possible  with  horse  cars;  (5) 
greater  flexibility  as  a  motive  power,  and  consequently  increased 
capacity  to  meet  the  demands  of  a  fluctuating  traffic.  He  places 
the  expense  of  the  improvement  at  Rs.  15,000,000,  and  asks  a 
modest  enough  g.uarantee  of  possession  for  14  years.  Knowing 
what  we  do  of  the  Municipal  Corporation  of  Bombay,  we  have 
no  hesitation  in  saying  that  the  proposal  will  be  accepted  with 
alacrity  and  thankfulness;  and  knowing  what  we  do  of  the  methods 
of  the  Bombay  Tramway  Co.  we  dare  to  predict  that  the  genesis 
ot  electrical  traction  will  be  complete  in  Bombay  before  in  Calcutta 
it  has  passed  the  first  stages  of  incubation.  This  is,  in  the  nature 
of  things.  Municipal  institutions  in  the  metropolis  of  India  par- 
take in  every  way  so  much  of  the  nature  of  the  megatherium  that 
the  observant  philosopher  is  in  no  way  astonished  at  an  extended 
period  of  gestation,  however  much  he  may  chafe  under  prolonged 
expectancy. 

If  the  Calcutta  Commissioners  would  but  study  the  question  of 
the  Bombay  tramways  with  intelligence  and  a  conscientious  de- 
sire to  profit  by  its  lessons,  they  would  realize  that  the  proposed 
departure  is  of  the  utmost  importance  to  them  at  the  present  junc- 
ture, when  electrical  traction  has  been  accepted  as  the  last 
resource  to  improve  the  most  inefficient  tramway  service  that  has 
disgraced  one  of  the  chief  cities  of  the  world. 

The  history  of  the  Bombay  Tramway  Co.  is  pregnant  with  in- 
struction. The  company  was  formed  in  .'\merica,  because  Mr.  Kitt- 
redge,  to  whom  Bombay  certainly  owes  a  statue  and  the  Govern- 
ment a  knighthood,  could  not  obtain  the  money  locally  to  float  it. 
This  was  Bombav's  misfortune,  and  the  citizens  have  never  ceased 
to  regret  the  temporary  myopy  which  prevented  them  from  seeing, 
in  the  little  Yankee's  scheme,  a  very  important  factor  in  the  devel- 
opment of  the  city.  Having  brought  the  money  from  New  York. 
Mr.  Kittredg«  also  brought  with  it  American  thoroughness,  Ameri- 
can enterprise.  American  practicalness,  and  American  adaptability 
to  the  surrounding  environment  Once  the  municipal  concession 
of  the  track  was  secured,  he  took  good  care  to  allay  any  public 
irritation  at  the  monopoly  by  reducing  to  a  minimum  the  incon- 
venience of  the  lines.  These  were  scientifically  laid,  and  it  has  long 
been  a  significant  comment  that  the  streets  which  the  tramways 
pass  are  the  best  kept  in  Bombay.  There  are  no  cobbles  to  jar 
the  nerves  and  imperil  the  salvation  of  the  owners  and  drivers  of 
public  conveyances;  and.  when  repairs  have  to  be  done,  they  are 
done  quietly  and  quickly,  chiefly  at  night  when  the  busy  world  is 
sleeping.  Horse  traction  being  the  only  one  feasible  at  that  time, 
Mr.  Kittredge  obtained  the  best  and  most  powerful  draught  ani- 
mals  procurable  in   .i^ustralia.     They   were   cared   for   with   much 


humanity;  they  were  housed  in  the  most  scientifically  constructed 
stables  we  have  seen  anywhere  outside  of  London;  their  number 
v/as  large  to  ensure  a  fair  distribution  of  labor;  and  they  were  fed 
arid  tended  with  a  liberality  and  solicitude  which  would  have  done 
credit  to  any  private  owner  and  lover  of  horses.  The  consequence 
was  that  few  private  individuals  in  Bombay  could  show  a  more 
efficient  and  atractive  equipage  than  that  seen  in  an  ordinary  street 
car.  Then,  in  the  construction  of  the  cars,  particular  attention 
was  paid  to  ventilation,  lightness  and  elegance  of  design.  The  re- 
sult is  a  clean,  open,  and  roomy  vehicle,  which,  by  the  very  nature 
of  its  structure,  renders  overcrowding  impossible.  The  details  of 
management  are  as  nearly  perfect  as  human  ingenuity  can  make 
them.  The  company  demand  in  their  traffic  employes  a  high 
standard  of  intelligence  and  respectability;  their  ticket  systetn  is 
simple,  and,  even  at  the  beginning,  could  not  by  any  chance  have 
produced  the  nightmare  which  Mark  Twain  has  immortalized  in 
his  jingle — "Punch,  Brothers,  punch  with  care."  With  the  intro- 
duction of  the  uniform  one-anna  rate — a  concomitant  of  electrical 
traction — the  simplicity  of  the  system  will  be  perfected,  and  the 
difficulties  of  management  considerably  reduced. 

.\11  this  strengthens  our  belief  in  the  ability  of  the  Bombay  Tram- 
way Co.  to  make  electric  cars  a  huge  success,  and  we  would 
strongly  advise  both  the  Calcutta  Corporation  and  the  Calcutta 
Tramways  Co.  to  depute  officers  to  Bombay  with  the  special  ob- 
ject of  studying  the  Bombay  methods.  Herein  lies,  in  our  opin- 
ion, the  only  salvation  of  the  Calcutta  Tramways. 


FIGHT  FOR  RICHMOND,   VA.,   FRANCHISES. 


.■\s  was  previously  stated  in  the  "Review."  a  syndicate  composed 
oi  a  number  of  Richmond  gentlemen,  headed  by  Messrs.  James  N. 
Boyd  and  Virginius  Newton,  has  made  a  proposition  to  purchase 
a  controlling  interest  in  the  Richmond  Railway  &  Electric  Co..  and 
to  put  the  property  in  a  high  state  of  improvement. 

The  purchase,  however,  is  conditional,  as  the  council  must  give 
the  new  company  the  franchises  b'^ld  by  the  old  one  without  waiting 
for  them  to  expire. 

The  question  to  be  considered  is  a  somewhat  complicated  one. 
it  appears.  It  is  claimed  that  the  committee  has  no  right  to  take 
up  the  matter  until  the  Richmond  Railway  &  Electric  Co.  agrees 
unconditionally  to  relinquish  its  franchises. 

There  is.  however,  another  factor  in  the  fight,  and.  to  all  appear- 
arces.  the  most  important  which  has  so  far  developed.  The  fact  has 
come  to  light  that  a  second  syndicate,  composed  of  merchants,  bank- 
ers and  business  men  generally,  has  been  formed  to  contest  for  the 
franchises.  The  Richmond  Traction  Co.,  which  owns  competing 
hnes,  is  also  making  a  strong  bid  for  the  franchises,  and  the  con- 
test promises  to  be  a  warm  one. 

♦-•-♦■ 

RAPID  CABLE  LAYING. 


A  method  of  remarkably  rapid  cable  laying  was  used  under  spe- 
cial conditions  on  the  new  Victoria  Jubilee  bridge  over  the  St. 
Lawrence  River,  near  Montreal.  The  bridge  with  its  approaches  is 
about  8.750  ft.  in  length,  and  is  crossed  by  the  transmission  line  from 
the  water  power  plant  which  is  building  at  Richelieu.  16  miles 
from  Montreal. 

The  cables  for  this  section  of  the  line  are  laid  in  a  wooden  box 
placed  on  the  sleepers  4  ft.  outside  of  the  track,  and  they  were  laid 
by  means  of  a  locomotive  and  flat  cars.  Four  flat  cars  were  loaded 
with  reels,  each  reel  containing  i.ooo  ft.  of  cable,  and  jacked  up 
into  position  ready  to  pay  out.  The  cable  paid  out  over  a  cast  iron 
sheave  22  in.  in  diameter,  which  was  shrouded  with  leather  to 
avoid  abrasion  of  the  lead  covers.  The  ends  of  the  cables  were 
l."shed  to  the  cable  box  and  the  locomotive  was  started  and  kept 
running  at  the  speed  of  4  miles  per  hour.  The  cable  paid  out 
over  the  cast  iron  sheave  and  extended  to  the  end  of  the  car  over 
two  wooden  rollers  from  which  it  dropped  into  the  wooden  cable 
box  on  the  floor  of  the  bridge.  Two  reels  of  cable  were  laid  in  this 
way  in  five  minutes  by  actual  count  and  26.000  feet  were  placed  in 
position,  ready  for  joining,  in  eig.ht  hours. 


It  is  reported  that  the  Terre  Haute  Electric  Co.  wishes  to  buy  the 
Brazil  (Ind.)  lines. 


Skit.  15,  i8<;y. 
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ENGLISH  TYPES  OF  TRACTION   ENGINES. 


'J'li.-it  fad  that  Aiiiericaii  buill  ciiKinc-s  have  taken  the  Ica'i  in  the 
IChkHsIi  markets  for  traction  purijoses  is  probal)ly  due  to  the 
greater  development  of  electric  traction  in  this  country,  but  the  fact 
that  for  linhtinK  purpose*,  also,  American  cuRines  are  very  much 
in  evidence  in  England,  cannot  be  attributed  to  the  same  cause, 
and  is  largely  due  to  the  fact  that  orders  can  be  filled  much  more 
expeditiously  by  the  American  engine  builders  than  be  English 
firms.  In  a  scries  of  articles  on  electric  light  and  traction  engines 
running  in  the  Electrical  Review,  of  London,  our  contemporary 
states:  "It  is  greatly  to  be  hoped  that  with  the  growth  of  electric 
traction,  English  engine  builders  will  no  longer  suffer  themselves 
to  be  ousted  from  their  own  market  by  Aincrican  engines.  If  for- 
eign made  engines  arc  to  come  to  TCngland,  we  should  prefer  Amer- 
ican to  any  other,  but  we  see  no  necessity  for  the  continuance  of 
the  practice." 

In  the  same  scries  of  articles  a  number  of  illustrations  are  given 
showing  some  of  the  types  of  engines  which  are  being  produced  by 
English   nianiifaclurers   for  the   class   of  work,   some   of   which   we 


being  smaller  than  are  generally  used  here  for  stations  of  this  size. 
Another  and  quite  a  diflfercnt  class  of  engines  are  those  manu- 
factured by  Robcy  &  Co.,  Ltd.,  which  arc  installed  in  the  plant  of 


LKIHT  AND  TRACTION   KNCINES-NEWCASTLE-ON-TYNE. 

have  reproduced  as  being  of  interest  for  the  coinparison  of  English 
with  American  built  machines. 

Among  the  types  of  engines  mentioned  are  those  of  G.  E.  Bel- 
liss  &  Co.,  Ltd.,  which  are  installed  in  the  power  plant  of  the  Wa- 
terloo &  City  Electric  Ry.  These  arc  direct  coupled  to  Siemens 
Bros.'  200-kw.  generators,  the  units  being  quite  different  in  gen- 
eral appearance  from  any  in  use  in  this  country.  The  engines  are 
of  a  vertical  3-crank  pattern  with  a  complete  tandem  compound  en- 
gine working  on  each  crank.  They  are  designed  for  a  capacity  of 
300  i.  h.  p.,  running  at  380  r.  p.  m.,  with  a  steam  pressure  of  150 
lb.  at  the  engine  valve.  The  working  parts  of  the  engine  are  in- 
closed by  a  casing  to  keep  out  dirt  and  to  permit  the  use  of  Belliss' 
patent  system  of  forced  lubrication  for  the  bearings.  The  speed  of 
these  engines,  it  will  be  noticed,  is  much  higher  than  is  usual  for 
this  class  of  work  in  this  country.  There  are  six  units  in  this  sta- 
tion, which  has  a  provision   for  still   further  extension,   the  units 


I.K.IIT   ANll  TRACTION   ENGINE-ST.  HKI^ENS. 

the  corporation  of  St.  Helens  and  in  the  station  of  the  Newcastlc- 
on-Tyne  Electric  Supply  Co.  The  engines  of  the  St.  Helens  sta- 
tion is  of  the  cross  compound  condensing  type  direct  connected 
to  an  alternator  of  115  kw.  capacity,  and  runs  at  a  speed  of  lOO  r. 
p.  m.  The  engine  and  alternator  are  mounted  on  a  massive  iron 
bed  plate  and  are  furnished  with  continuous  lubrication  to  all  the 
moving  parts.  The  Newcastlc-on-Tyne  engines  are  of  the  same 
general  type,  but  drive  the  alternators  by  rope  connections. 


WESTINGHOUSE  RAILWAY  GENERATORS. 


WATERLOO  i  CITY  ENGINES. 


The  direct-connected  railway  generators  of  the  Westinghousc 
company,  in  which  the  armatures  are  built  so  as  to  be  keyed  to  the 
shaft  of  any  engine  of  suitable  power  and  speed,  are  provided  with 
a  special  winding  for  balancing  the  magnetic  circuits  between  the 
different  poles  which  is  described  in  a  circular  recently  issued  by  that 
company  on  direct-connected  railway  generators. 

It  is  of  great  importance  that  all  the  brushes  of  the  same  polarity 
be  maintained  at  exactly  the  same  potential.  In  the  older  types 
considerable  difficulty  was  frequently  experienced  in  the  operation 
of  large  multipolar  direct  current  machines  owing  to  the  fact  that 
it  was  impossible  to  always  secure  the  same  magnetic  strength  in 
all  the  poles,  and  consequently  the  potential  generated  in  a  set  of 
the  armature  conductors  under  one  pole  was  sometimes  greater  or 
less  than  that  generated  in  a  corresponding  set  of  conductors  simi- 
larly located  under  any  other  pole  of  the  same  polarity.  The  result 
of  this  was  a  certain  difference  of  potential  between  the  brushes 
of  similar  polarity  so  that  currents,  sometimes  of  considerable  mag- 
nitude, flowed  from  one  brush  to  another  or  from  one  section  of  the 
armature  winding  to  another,  causing  heating  of  the  conductors 
and  sparking.  This  trouble  is  remedied  in  the  new  machines  by 
connecting  together  a  number  of  points  in  the  armature  winding 
which  are  normally  of  the  same  potential,  by  leads  through  which 
current  may  pass  from  one  section  to  the  others  of  equal  polarity  to 
which  it  is  connected  in  parallel.  These  currents  change  in  direc- 
tion and  may  lead  or  lag  with  reference  to  their  respective  e.  ra.  fs. 
so  that  they  magnetize  or  demagnetize  the  field  magnets,  thus  auto- 
matically effecting  the  required  balance  between  them.  In  case  an 
armature  becomes  decentralized  from  the  wear  of  the  bearings  or 
otherwise,  the  potential  generated  in  the  coils  of  the  armature  where 
the  air  gap  is  smallest  is  much  higher  than  that  generated  in  the 
coils  of  corresponding  potential  on  the  opposite  side  of  the  com- 
mutator where  the  air  gap  is  largest  and  a  current  corresponding 
to  this  difference  of  potential  tends  to  flow  from  one  section  of  the 
armature  to  another  through  the  brushes  and  connecting  leads  caus- 
ing sparking  and  wasteful  heating.  With  this  method  of  balancing, 
however,  the  armature  could  be  considerably  out  of  center  without 
causing  trouble,  as  the  balancing  currents  do  not  flow  through  the 
brushes  but  through  the  special  connections  mentioned  above. 

.\  further  advantage  of  this  method  is  that  it  prevents  any  hea^-y 
magnetic  pull  on  one  side  of-the  armature  if  it  should  get  out  of 
center  when  the  bearings  become  worn.  The  pull  upon  one  side  of 
a  large  armature  in  this  case  may  amount  to  several  tons  unless  the 
induction  under  all  the  poles  is  equalized. 


602  STREET  RAILWAY  REVIEW. 

THE  SPRAGUE  MULTIPLE-UNIT  SYSTEM. 


[Vol.  IX,  No.  9- 


MOTORS    AND    CONTROLLERS. 


In  the  "Review"  for  December,  1897,  we  published  a  description, 
with  sketches,  of  the  electrical  car  equipment  for  operating  the 
South  Side  Elevated  R.  R.,  Chicago,  on  the  Sprague  multiple-unit 
system.  At  the  meeting  of  the  .\merican  Institute  of  Electrical 
Engineers,  in  May  last,  Mr.  Frank  J,  Sprague  read  a  lengthy  paper 
on  the  subject  of  "Multiple-unit  System  of  Electric  Street  Rail- 
ways," from  which  we  extract  a  portion  relating  to  the  equipment 
of  the  South  Side  Elevated,  and  interesting  details  as  to  its  opera- 
tion. While  the  portion  descriptive  of  the  car  equipment  is  in  part 
a  repetition  of  what  was  previously  published  in  the  "Review,"  we 
give  it  here  because  it  is  more  complete  as  to  some  matters  and  is 
Mr.  Sprague's  own  statement,  he  having  been  unwilling  to  furnish 
data  for  publication  in  181)7.  After  an  extended  review  of  the  de- 
velopment of  electric  railways,  Mr.  Sprague  said: 

It  has  been  already  pointed  out  that  the  multiple-unit  system 
ii  an  aggregation  of  transportation  units  of  variable  size,  each 
equipped  with  the  power  required  to  operate  that  unit  at  a  given 
schedule  and  under  determined  conditions,  with  means  for  con- 
trolling the  aggregation  from  two  or  more  points.  This  does  not 
necessarily  mean  that  every  car  is  equipped;  that  depends  upon  the 
schedule  and  the  requirements  of  acceleration,  for  the  method  is 
equally  applicable  whatever  the  number  of  cars  that  are  equipped 
with  motors  nr  the  number  of  motorless  or  "train-line"  cars  which 
are  mixed  in  with  them.  For  example,  a  train  can  be  made  up 
of  pairs,  each  of  which  forms  a  transportation  unit  consisting  of 
one  motor  and  one  motorless  car,  so  that  the  train  can  be  made  up 
of  two.  four  or  six  cars,  that  is,  one,  two  or  three  couples,  thus 
averaging  one  motor  per  car  in  use.  Three  and  five-car  trains  can 
be  made  up,  the  third  and  fifth'  being  a  motor  car  or  a  train-line 
car.  In  any  case,  two-motor  equipments  can  be  put  on  one-half 
of  the  cars  and  the  balance  equipped  with  a  "train-line"  so  as  to 
get  one  schedule,  and  when  it  is  desired  to  increase  the  schedule 
motors  and  a  controller  can  be  added  to  the  partially  equipped  cars. 

Of  course,  the  finality  of  the  system  on  roads  with  frequent  stops, 
to  get  the  maximum  schedule  speed,  is  a  motor  on  each  axle,  but 
in  a  large  number  of  cases  and  with  pivot-truck  cars,  commercial 
demands  are  such  that  two  motors  per  car  are  sufficient,  and  on 
some  service  two  motors  on  alternate  cars  only. 

The  equipment  of  the  South  Side  road  has  been  made  on  a 
mixed  plan.  !20  cars  first  being  each  individually  equipped  with  two 
motors,  then  30  cars  with  a  "train-line,"  but  without  motors,  and 
finally  30  additional  cars  completely  equipped. 

The  position  and  arrangement  of  the  South  Side  yards  and  the 
running  of  trains  into  a  Y  at  one  end  and  around  a  loop  at  the 
other  produces  every  possible  aggregation  of  cars.  Hence,  for  the 
equipment,  in  order  to  avoid  head  and  tail  switching,  and  to  per- 
mit of  this  variable  aggregation,  there  was  one  vital  condition, 
which  was  that  no  matter  how  trains  were  made  up,  like  hand 
movement  at  the  end  of  any  car  must  at  all  times  mean  like  track 
movement  relative  to  the  operator,  and  the  sy.stem  of  connections 
from  one  car  to  another  must  automatically  provide  for  such  a 
result. 


This  variation  of  car  aggregation,  and  the  further  condition  that 
no  seat-room  should  be  taken  up  by  the  motorman,  made  it  neces- 
sary to  provide  each  car  with  a  movable  cab  on  the  platform  such 
that  it  could  he  left  open  for  the  free  use  of  the  ordinary  entrance 
gate  when  in  the  body  of  the  train,  and  yet  be  readily  closed  and 
afford  protection  to  the  motorman  when  at  the  leading  end,  at  the 
same  time  allowing  free  passage  from  one  car  to  another.  On 
each  car,  therefore,  at  the  right-hand  diagonal  corners  the  ironwork 
has  been  removed  and  a  three-part  cab  constructed,  the  outer  end 
being  a  fixture  with  a  drop  window,  and  carrying  in  the  angle 
formed  by  the  platform  the  initial  controlling  mechanism,  being 
the  master  controller  for  the  electrical  system  and  the  engineer's 
val\ies  for  the  air  brakes.  On  each  side  is  a  door,  each  hinged  in 
opposite  direction,  and  folding  back  one  over  the  other  against  the 
header  of  the  car,  leaving,  when  in  this  condition,  the  platform 
clear  and  the  ordinary  gate  in  operation. 

When  used  by  the  motorman,  one  or  both  doors  are  closed,  the 
iron  gate  svrang  in  place,  and  a  small  protecting  cab  is  the  result. 


Under  one  end  of  the  car,  in  place  of  the  ordinary  truck,  is  a 
motor  truck  carrying  two  50  h.  p.  (hour  rating)  standard  railway 
motors  of  capacity  and  gearing  such  as  to  safely  allow  the  motors 
to  work  up  to  the  skidding  point  of  the  wheels  with  60  per  cent  of 
the  weight  of  the  car  equipment  and  load  upon  them.  The  motors 
are  of  the  General  Electric  manufacture  and  of  the  usual  Sprague 
suspension. 

In  the  hood  of  each  car  is  a  controller  for  the  motors  enclosed 
behind  a  trap-door  which  can  be  lowered  for  ready  inspection.  The 
controller  is  of  the  multiple-series  type,  is  driven  by  a  small  pilot 
motor,  and  provision  is  made  for  at  will  or  simultaneously  produc- 
ing a  step-by-step  or  interrupted  by  periodic  forward  movement 
of  the  controller,  and  a  continuous  or  interrupted  return  movement 
of  it  to  the  oflF  position  through  various  automatics  connected  with 
the  pilot  motor  and  the  initial  control  circuits. 

In  addition  to  the  current-varying  controller,  there  is  a  main 
reverser,  likewise  operated  by  the  same  agencies  as  the  pilot  motor, 
for  determining  the  direction  of  the  current  delivered  to  the  motors, 
and  for  instantly  opening  the  circuit  of  the  motors  in  case  of  emer- 
gency. 

Inside  of  each  cab  is  a  small  master  controller  or  operator's  switch 
mounted  on  .\  standard  and  fastened  to  the  woodwork  of  the  cab. 
Through  this  master  controller  the  pilot  apparatus  of  the  current- 
varying  controller  and  the  reverses  are  governed.  It  is  provided 
with  a  movable  handle  operating  a  spring-retracted  spindle  which, 
through  various  degrees  of  movement,  makes  contact  with  the  re- 
verser circuit  and  with  three  determinate  positions — coast,  series 
.md  multiple.  Momentary  contacts  on  these  various  points  give  any 
desired  intermediate  position  of  the  main  controller,  which  has  a 
stepped  movement.  In  order  to  inaintain  the  controller  at  any 
point,  or  to  keep  the  governing  circuits  or  train-lines  energized, 
the  handle  of  the  master  controller  must  be  held  in  position.  If 
the  handle  is  released,  whether  from  accident  or  design,  the  spin- 
dle instantly  returns  to  coast  position,  and  the  controller  auto- 
matically returns  to  the  off  position,  and  cuts  off  the  current,  or 
if  the  master  controller  is  allowed  to  go  to  the  center  position,  the 
reverser  is  instantly  opened  and  the  controller  then  comes  to  open- 
circuit  also  automatically. 

The  arrangements  of  circuits  is  such  that  by  the  use  of  a  relay 
and  throttle  and  the  proper  interconnection  between  the  controlling 
circuits,  the  operator  is  at  liberty  to  do  about  as  he  pleases  with 
the  master  controller,  and  can  rely  upon  the  main  controller  operat- 
ing satisfactorily. 

For  example:  He  can  go  to  the  series  or  to  the  multiple  posi- 
tion, or  from  the  last  reverse  movement  instantly,  and  the  con- 
troller, instead  of  responding  instantly,  responds  progressively,  the 
pilot  being  limited  in  its  movements  by  increment  of  the  main  cur- 
rent to  or  above  any  definite  amount. 

The  throttle  is  set  just  short  of  the  skidding  point  of  the  wheels 
on  a  normal  track,  allowing  15  per  cent  adhesion,  and  absolutely 
limits  the  current  input  to  that  which  is  required  by  the  determined 
rate  of  acceleration.  Any  rate  less  than  this  can  also  be  effected 
by  proper  handling  of  the  motor  controller,  so  that  any  movements, 
no  matter  how  refined,  are  perfectly  possible. 

This  throttle  is  in  the  circuit  of  one  motor  only,  so  that  it  is 
equally  effective  whether  in  the  series  or  multiple  position. 

Although  there  is  a  master  controller  on  each  platform,  their 
construction  is  such  that  interference  with  them  is  difficult,  and  has 
never  been  known  to  occur. 

THE  "train-line." 

So  far,  the  system  described  is  that  of  a  secondary  electric  control 
of  a  single  controller,  but  by  paralleling  the  relay  and  other  circuits 
it  is  evident  that  the  two  or  more  equipments  on  a  single  car  can  be 
operated,  and  also  that  if  these  equipments  are  put  on  different 
cars  they  can  likewise  be  operated,  provided  means  exist  for  prop- 
erly connecting  the  prime  controlling  circuits  and  insuring  practical 
synchronism  of  the  different  controls  and  equal  work  on  the  dif- 
ferent motors.  Where  the  equipments,  however,  are  on  different 
cars,  if  then  becomes  necessary  to  have  a  "train-line"  and  couplers, 
so  that  a  governing  circuit  which  can  be  energized  at  various  points 
is  made  up  of  a  "train-line"  individual  to  either  car  and  couplers 
of  some  kind  between  them. 
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This  "traiii-linc"  is  necessarily  an  independent  line,  not  being  a 
part  of  the  main  motor  circuits  on  any  car.  It  can  be  energized,  of 
course,  from  any  electrical  source,  but  for  convenience  the  main 
source  of  supply  is  the  one  used. 

This  "train-line"  consists  of  five  wires  perfectly  insulated,  made 
into  a  common  cable  permananetly  located  in  the  car  and  termin- 
ating at  each  platform  in  one  or  more  couplers,  in  this  particular 
case  in  a  pair  of  couplers,  one  under  each  corner  of  the  platform, 
these  couplers  being  shrouded  so  as  to  prevent  dirt  or  rain  entering 
them. 

When  trains  are  made  up  Ihc  train  lines  are  conneclcd  liy  a  re- 
versible juinp.'r  having  corresponding  wires,  and  the  system  is  so 
disposed  and  connected  that  no  matter  from  which  corner  the  con- 
nections are  made,  or  how  the  cars  are  reversed  or  altered  in  se- 
quence, the  circuits  are  automatically  established  such  that  like 
track  movement  is  always  assured  with  like  hand  movement  of  the 
master  controllers. 

The  section  of  train-line  in  each  car  is  not  a  part  of  the  normal 
controlling  circuit  individual  to  the  control  equipment,  but  is  con- 
nected with  it  with  switches,  which  enables  a  severance  of  the  two 
systems,  that  is,  the  local-car  system  and  the  train-line,  so  that  no 
matter  how  many  trains  may  be  made  up,  it  is  always  possible  to 
disconnect  the  controlling  mechanism  of  any  train  for  any  purpose 
whatever. 

The  practical  result  of  the  system  is  that  every  aggregation  of 
cars,  whether  one  or  more,  has  identically  the  same  characteristics 
in  the  matter  of  load,  capacity,  motor-equipment,  rate  of  accelera- 
tion, etc.,  as  are  possible  with  a  single  car,  and  every  combination 
is  made  without  the  slightest  thoiiglu  being  given  to  pairing  of 
electrical  circuits. 

AIR    BRAKES. 

Each  car  is  equipped  with  an  automatic  air-brake  system,  supplied 
by  Christensen  air  compressors,  with  a  reserve  tank,  and  an  equal- 
izing pipe  running  from  car  to  car,  the  compressors  being  started 
and  stopped  automatically  through  an  air-governed  switch  by  fall 
and  rise  of  air  pressure. 

On  each  platform,  alongside  of  the  master  controller,  is  a  small 
engineer's  valve,  so  that  from  any  selected  cab  the  air  brakes  can 
be  operated  with  equal  facility. 

A  balance  wire  runs  through  the  train,  and  is  included  in  the 
same  coupling  as  connects  up  the  electrical  train-line,  so  that  when 
an  air  governor  on  any  car  closes  circuit,  all  compressors  start  and 
continue  in  operation  until  the  last  governor  throws  out.  This  is 
to  effect  equal  work  on  the  various  compressors  and  to  maintain 
absolute  certainty  of  air  supply  at  all  times. 

AUTOMATIC    PROTECTION. 

If  a  train  should  start,  three  systems  of  automatics  come  into  play. 
The  reversers  go  to  open  circuits,  the  controllers  to  the  off  posi- 
tion and  the  air  brakes  also  automatically  operate. 

If  the  main  circuit  fails,  all  reversers  open  instantly  and  the  con- 
trollers must  come  to  the  off  position,  which  they  will  do  automat- 
ically as  soon  as  current  is  restored,  before  current  can  again  be 
put  in  the  main  motors. 

So,  too,  if  there  is  an  instant  reversal  of  the  master  controller. 
The  reversers  first  open  circuit,  the  controllers  return  to  the  oflF  or 
any  determined  position,  then  start  again,  and  are  instantly  arrested 
on  the  first  contact.  Provision  is  made  so  that  it  is  impossible  to 
run  backward  at  more  than  one-half  speed  from  any  platform  when 
operating  from  that  platform. 

PERFORMANCE. 

For  several  weeks,  on  account  of  lack  of  equipment,  the  motors 
on  the  equipped  cars  in  the  morning  and  evening  hours  were  sub- 
jected to  a  regular  increase  of  load  of  about  one-third,  and  at  times 
every  motor  car  has  been  in  operation.  The  economy  of  quick 
acceleration  for  high  schedules  has  been  thoroughly  demonstrated. 
When  coasting  freely,  on  test,  with  car  making  15-mile  schedule, 
and  under  the  conditions  of  grade  and  station  intervals  on  the 
South  Side  road,  the  energy  used  at  the  car  was  about  73  watt-hours 
per  ton-mile. 

A  very  large  number  of  records  has  been  taken  by  Mr.  Lundy 
(of  Sargent  &  Lundy.  the  consulting  engineers  for  the  South  Side 
Elevated  Railroad  Co.),  these  running  into  the  hundreds,  under  all 
possible  conditions  of  acceleration  and  all  sorts  of  motor  and  trail 


car  combinations,  for  determining  the  best  methods  of  operation, 
the  highest  degree  of  economy  under  various  loads,  and  for  ascer- 
taining track,  car  and  gear  resistances,  resulting  in  a  very  satisfac- 
tory equation  with  speed  and  weight  at  factors.  These  are  con- 
clusive of  the  benefits  of  this  method  of  operation,  independent 
of  the  influence  on  passenger  traffic  of  high-schedule  speeds  and 
short-time  intervals. 

The  system  was  put  to  the  hardest  test  on  October  rgth.  Jubilee 
Day,  and  although  operating  with  only  148  cars  on  nearly  20  miles  of 
total  trackage,  240  cars  per  hour  were  sent  into  and  out  of  the 
loop  at  Congress  St.,  hour  alter  hour,  without  a  hitch.  This  was 
done  by  reversing  trains  at  cross-overs  at  three  or  four  different 
points,  thus  intensifying  the  car  movement  where  traffic  demands 
were  greatest. 

On  this  particular  day,  when  the  car  mileage  was  increased  about 
80  per  cent  and  with  very  heavy  loads,  the  central  station  had  six 
400  h.  p.  (standard  rating;  boilers  only  in  use,  with  but  two  men 
in  the  fire  room,  and  there  was  no  straining  of  engines,  dynamos 
or  batteries. 

As  an  example  of  extraordinary  duty,  the  operation  during  the 
recent  holidays  may  be  cited.  During  a  good  portion  of  the  time 
the  central  station  is  reported  by  the  consulting  engineers  as  op- 
erating as  follows: 

Fifty  per  cent  overload  for  six  hours,  full  load  for  17  hours  and 
74  per  cent  load  factor  for  24  hours. 

Out  of  120  motor  equipments  designed  for  individual  operation, 
119  were  in  daily  operation  morning  and  night,  with  28  or  29  trail- 
ers, thus  overloading  the  station  one-third,  and  often  these  trains 
coming  out  of  the  loop  from  two  to  five  minutes  late  have  made 
up  time  before  reaching  the  end  of  the  run,  but  naturally,  of 
course,  at  a  loss  of  ofViciency. 

The  average  duty  of  this  equipment  is  higher  than  that  of  any 
other  elevated  railroad  in  the  world.  Cars  have  frequently  made 
as  high  as  290  miles  a  day  for  days  in  succession,  and  the  average 
maximum  of  cars  in  operation  for  long  periods  ran  to  nearly  100 
per  cent. 

TROUBLES. 

So  much  for  the  actual  results  accomplished  on  the  South  Side 
road.  The  question  naturally  arises.  Have  there  not  been  diffi- 
culties, and  if  so,  of  what  character? 

Of  course  there  have  been,  and  I  should  have  been  surprised, 
and  almost  sorry,  if  it  had  been  otherwise,  because  it  is  only 
through  the  difficulties  incident  to  the  earlier  operation  of  a  system 
of  this  character  that  the  essentials  are  fully  determined  and  appa- 
ratus developed  to  a  state  of  perfection. 

It  is  curious,  however,  that  there  have  been  more  troubles  with 
what  is  classed  as  "standard  apparatus"  than  with  that  individual 
to  the  multiple-unit  control.  These  latter  troubles  were,  first,  with 
the  rheostats,  which  were  of  new  construction,  and  later,  poor  brush 
terminals,  cracked  gear  cases,  and  with  the  earlier  type  of  air  gov- 
ernors. 

With  the  specific  multiple-unit  apparatus  the  principal  troubles 
were  with  poorly  and  hastily  wound  relay  coils,  too  light  and  un- 
substantial construction  of  auxiliary  contacts  and  improper  jumper 
construction,  causing  an  occasional  opening  of  the  controlling  cir- 
cuits. 

Taken  all  'n  all,  however,  the  preseident  and  superintendent  of 
the  road  state  that  there  were  less  troubles  than  when  starting  with 
their  compound  locomotives,  and  on  the  whole  the  success  of  the 
road  has  been  unparalleled  in  electric-railway  history  where  so  radi- 
cal a  departure  has  been  taken. 

CONCLUSION. 

Coming  to  New  York  conditions.  I  may  say  that,  based  upon  the 
Chicago  performance,  and  allowing  for  difference  of  coal  cost  the 
Manhattan  road,  now  operating  at  taj.^  miles  actual  schedule  dur- 
ing time  of  maximum  load,  and  making  about  43.000.000  miles 
annuall}-.  can  be  operated  at  over  a  16-mile  schedule  at  not  exceed- 
ing 9  cents,  instead  of  11.9.  and  on  the  existing  mileage  this  would 
mean  a  saving,  excluding  interest  on  investment,  of  about 
$1,250,000  per  annum,  or  allowing  interest  on  investments  of  about 
$750,000.  to  sav  nothing  of  any  other  gains.  A  17-mile  schedule  can 
actually  be  made  with  two  motor  equipments. 

In  closing,  perhaps  I  may  venture  an  opinion  as  to  the  general 
features  which  should  characterize  a  suburban  passenger  railway 


604 


STREET  RAILWAY  REVIEW. 


tVoL.  IX,  No.  9- 


equipment.  I  think  it  may  be  safely  stated  that  the  first  is  the  use 
of  the  continuous  current  in  the  motor  equipment,  in  spite  of  the 
claims  which  have  been  made  and  the  results  accomplished  with 
alternating-current  motors,  at  least  so  far  as  we  can  judge  by  any 
present  developments. 

The  problem,  then,  is  whence  shall  be  derived  this  continuous  cur- 
rent, and  that  depends  upon  distances.  For  moderate  distances  con- 
tinuous-current generators  supplying  current  directly  to  the  line 
with  or  without  the  addition  of  storage  batteries  are  preferable. 
When  the  extent  of  the  line  becomes  at  all  serious,  then  it  must 
be  considered  as  made  up  of  a  number  of  shorter  sections  joined 
together,  each  of  which  derives  its  principal  source  of  supply  from 
a  local  station,  which  station  can  be  driven  directly  by  water  or 
steam  power,  or  by  an  alternating  current  from  a  distant  station, 
using  a  motor-dynamo  combined  in  a  single  type  of  machine,  the 
rotary  converter,  or  joined  in  the  form  of  a  directly  coupled  set,  the 
dynamo  end  being  for  continuous  current  and  the  driver  a  syn- 
chronous or  induction  type  of  motor. 

Generally  the  sub-station  should  be  supplemented  by  a  storage 
battery,  to  take  care  of  fluctuations  in  the  load,  to  make  even 
the  duty  on  the  sub-station  and,  as  far  as  possible,  at  the  central 
station,  and  to  take  care  of  some  portion  of  the  peak-load  caused 
by  abnormal  variations  in  the  aggregate  service  at  different  times 
of  the  day. 

Of  course,  with  the  storage  battery  comes  the  necessity  of  a 
means  of  some  kind  of  automatic  regulation;  there  are  various 
methods,  but  I  will  not  enter  into  them  here. 

Looking  forward,  however,  to  a  perfectly  assured  future  of  a 
heavy  service  over  considerable  distances,  I  may  state  that  the  gen- 
era! equipment  of  such  a  road  should  generally  involve  the  follow- 
ing essentials: 

High-potential  alternating-current  transmission  from  one  or  two 
well-placed  central  stations,  with  or  without  static  transformers. 

Motor-dynamo  sets  or  rotary  converters  at  a  number  of  con- 
veniently placed  sub-stations,  to  convert  high-pressure  currents 
into  continuous  currents  of  about  600  volts  pressure. 

Storage  batteries  of  quick  charge  and  discharge  capacity  at  the 
same  sub-stations  as  the  motor  converters,  to  equalize  their  duty 
and  to  prevent  sharp  variations  in  the  generating  plant  as  well  as 
the  sub-station. 

A  system  of  feeders  and  main  conductors. 

A  power  rail  or  trolley  wire  supplying  continuous  current,  but 
ordinarily  without  any  switching  of  currents. 

Individual  transportation  units  with  a  multiple-unit  control,  so 
that  combinations  of  cars  without  regard  to  sequence  or  end  rela- 
tion can  be  made  up  at  any  portion  of  the  line  independently  and 
controlled  from  any  selected  point. 


A  STORAGE  BATTERY  LOCOMOTIVE. 


The  Campagnie  de  Lyon  has  in  operation  a  storage  battery  loco- 
motive built  under  the  direction  of  M.  Baudry,  chief  engineer,  and 
M.  Auvert,  engineer  of  the  central  service  of  this  company,  which 
has  been  described  by  the  latter  in  an  article  published  in  the  Re- 
vue Generale  des  Chemins  de  Fer.  This  locomotive,  which  is 
illustrated  herewith,  was  completed  in  iSyy,  and  since  that  time  has 
been  in  trial  ser\'ice  upon  the  line  from  Paris  to  Melun.  The  ma- 
chine has  three  axles,  of  which  two  only  are  drivers,  and  possesses 
about  one-half  of  the  power  of  the  ordinary  express  locomotives  on 
this  load,  but  ii  is  cnlv  necessary  to  double  the  number  of  driving 
axles  to  bring  it  up  to  the  full  power.  It  is  connected  to  a  tender 
carrying  the  accumulators,  the  hauling  of  which  absorbs  a  notable 
i^art  01  the  power  generated  on  account  of  its  very  great  weight. 

The  three  sets  of  wheels  of  the  locomotive  all  have  the  same  diam- 
cur  of  I.I  m.  The  front  wheels  are  simply  pilot  wheels  and  are  6 
m.  in  front  of  the  middle  pair.  The  boxes  of  the  forward  axle  per- 
mit a  lateral  play  of  15  mm.  The  two  rear  axles  are  separated  by 
a  distance  of  2.2  m.  and  are  driven  by  electric  motors  independent 
of  each  other.  The  housing  of  the  locomotive  is  built  in  five  dis- 
tinct compartment.s.  The  one  in  the  rear,  which  is  situated  di- 
rectly above  the  motors,  is  the  cab  for  the  motorman  and  his 
assistant,  and  the  forward  compartment,  of  which  the  highest  part 
is  only  1.3  m.,  so  as  not  to  obstruct  the  view  of  the  motorman,  con- 
tains an  air  compressor  run  by  a  small  electric  motor  of  s  h.  p. 
This    apparatus    furnishes   the    compressed    air    necessary   for   the 


operation  of  the  Westinghousc  air  brakes,  the  whistle  and  the 
starting  apparatus.  Of  the  three  other  compartments,  two  are  sit- 
uated, one  on  the  right  and  the  other  on  the  left  hand  side  of  the 
engine,  and  are  I  m.  in  height.  Each  of  these  contain  nine  cells 
of  accumulators,  which,  connected  in  series,  are  used  to  excite  the 
fields  of  the  motors  and  furnish  the  current  necessary  for  the  com- 
pressed air  and  the  lighting.  They  can  also  run  the  locomotive  at 
a  very  slow  speed,  say  from  3  to  6  km.  per  hour.  The  fifth  com- 
partment, of  a  height  of  1.3  m.,  contains  a  large  water  rheostat 
which  opens  and  closes  the  circuits  of  the  motor  fields  and  also 
regulates  their  intensity. 

The  current  for  the  locomotive  is  furnished  by  two  batteries  of 
accumulators  of  96  cells  each,  which  are  carried  upon  the  tender 
mentioned  above  and  which  are  connected  to  the  motors  by  four 
cables.  The  normal  maximum  current  for  which  each  armature  is 
designed  for  continuous  running  is  700  amperes,  and  the  effective 
power  corresponding  to  this  current  is  300  h.  p.  This  gives  a 
speed  of  103  km.  per  hour  with  the  wheels  revolving  at  500  r.  p.  m. 
Under  the  conditions  the  difference  of  potential  at  the  brushes  is 
360  volts.  The  available  capacity  of  the  18  accumulator  cells  car- 
ried by  the  locomotive  is  1,500  ampere-hours.  The  electrodes  of 
one  cell  represent  a  weight  of  140  kg.    The  total  weight  of  the  loco- 
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motive  is  44,500  kg.,  of  which  12,500  kg.  are  supported  by  the  for- 
ward a.xle  and  16,000  kg.  on  each  of  the  two  other  axles. 

The  tender  is  carried  on  four  axles  with  wheels  .99  m.  in  diameter; 
the  wheel  base  is  7.7  m.  The  total  weight  is  45,800  kg.  It  contains 
192  cells  and  has  a  capacity  of  1,000  ampere-hours,  having  an  aver- 
age rate  of  discharge  of  500  amperes.  The  electrodes  of  one  cell 
weigh  90  kg. 

Upon  each  driving  axle  is  mounted  an  electric  motor  with  the 
armature  placed  directly  upon  the  axle.  The  armatures  have  a 
commutator  at  each  end.  The  fields  are  composed  of  two  large 
horse-shoe  magnets  of  soft  steel  placed  one  in  front  and  the  other 
behind  the  axle,  the  pole  pieces  embracing  almost  the  whole  ex- 
terior surface  of  the  armature. 

The  armature  is  of  the  Brown  type  with  the  winding  enclosed  in 
a  laminated  sheet  iron  core,  the  armature  conductors  being  sur- 
rounded by  niicanite  and  passed  through  holes  close  to  the  surface 
of  the  core.    Two  carbon  brushes  are  used  on  each  commutator. 

On  its  trial  trips  between  Paris  and  Melun,  with  a  train  weighing 
147  tons,  including  the  weight  of  the  tender  but  not  that  of  the  loco- 
motive, it  has  attained  a  speed  of  45  km.  per  hour.  The  trials  up  to 
this  time  have  been  made  chiefly  to  test  the  working  of  the  loco- 
motive, but  a  series  of  methodical  trials  are  soon  to  be  made  to  test 
the  full  capacity  of  the  machine. 


The  Detroit,  Ypsilanti  &  Ann  Arbor  Electric  Ry.  have  put  six 
new  cars  in  operation  upon  its  lines.  The  cars  are  50  feet  in  length, 
five  feet  longer  than  those  in  use  on  the  line  now.  Each  car  will 
seat  56  passengers,  and  contains  a  compartment  for  the  use  of 
smokers,  separated  from  the  body  of  the  car  by  a  glass  partition. 
The  seats  are  upholstered. 


SiU'T.  IS,  i8y<j.J 
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Ayars  v.  Camik-n  &  Siilmrban  Railway  Co.  (N.  J.),  4.1  .\tl.  Kcp. 
678.  June  12,  iSyy. 
According  to  the  verdict  of  the  jury  for  the  plainlilf,  and  llie  de- 
cis^ion  of  the  supreme  court  of  New  Jer.sey  that  it  was  a  question 
for  the  jury  to  determine,  the  running'  of  an  electric  car  at  the 
ordinary  rate  of  speed  thrf)Uftli  a  pool  of  water  upon  the  public 
liighway  is  negligence  wliere  the  unusual  noise  produced  and  s|jlash- 
ing  frightens  a  horse  lu-ing  driven  upon  -.ucli  highway,  c.-nning  a 
runaway. 


CONDUCTOR    AND    MOTORMAN    FELLOW    SLRVANTS. 


Savage  v.  Nassau  Electric  Railroad  Co.  (N.  Y.).  S'J  N.  Y.  Supp. 
225.  July  I,  1899. 
The  rnotorman  and  conductor  on  an  electric  street  car,  the  second 
appellate  division  of  the  supreme  court  of  New  York  holds,  are 
fellow  servants,  so  that  the  negligence  of  the  conductor,  as  for  ex- 
ample in  taking  out  a  car  on  the  wrong  track  on  a  densely  foggy 
morning,  will  be  inipiUed  to  the  rnotorman.  preventing  him  from 
recovering,  from  the  conii)any  for  injuries  sustained  thereby,  as  in 
a  collision  conseqirent  thereon. 


SHOULD    llAVK    HAD    KNOWLEDGE    OF    DI'.FIXTIVE 
CONDITION  OF  BRAKE  SHOES. 


I'.utler  V.  New  York  &  Queens  County  Railroad  Co.  (N.  Y.).  58  N. 
Y.  Supp.  1061.  July  I.  1899. 
An  accident  having  occurred  by  reason  of  the  sudden  falling  of 
the  brake  shoes  from  a  car,  the  second  appellate  division  of  the 
supreme  court  of  New  York  holds  that  this  was  a  defect  of  which 
the  plaintiff,  an  employe,  who  was  injured  by  the  accident,  could 
not  be  reasonably  supposed  to  have  had  notice,  although  he  took  out 
the  car,  under  directions  to  select  the  best  one,  but  it  holds  that 
it  was  a  defect  from  which  the  jury  were  authorized  to  find  that  the 
defendant  in  the  exercise  of  reasonable  care,  should  have  had 
knowledge. 


ASSUMES  FENDER  PLATFORM  CARRIED  BOY. 


Green  v.  Metropolitan  Street  Railway  Co.  (N.  Y.),  58  N.  Y.  Supp. 
1039.  June  30,  1899. 
Regardless  of  whether  he  has  not  himself  been  negligent,  the 
first  appellate  division  of  the  supreme  court  of  New  York  holds 
that  reasonable  care  must  be  used  to  avoid  injuring  a  boy  after 
he  is  placed  in  a  position  of  danger.  As  having  a  bearing,  on  this, 
especially  as  to  whether  a  car  was  promptly  enough  stopped  after 
it  struck  a  boy,  it  suggests  that,  the  car  in  question  having  no  fender 
in  front,  but  being  furnished  with  a  fender  under  the  platform, 
placed  just  before  the  front  wheels,  the  inference  could  be  fairly 
drawn  that  against  or  upon  this  fender  the  boy  rested  for  a  period 
of  time  while  being  carried  a  distance  which  was  variously  esti- 
n-atcd  by  the  witnesses. 


SHOULD  HAVE  BEEN  INFORMED  OF  PERIL. 


West  Chicago  Street  Railroad  Co.  v.  Johnson  (111.),  54  N.  E.  Rep. 
334.  June  21,  1899. 
On  this  appeal,  the  supreme  court  of  Illinois  affirms  a  judgment 
for  $3,000  damages  for  injuries  sustained  by  a  boy  of  about  16 
years  of  age  who  was  struck  on  the  leg  by  the  sudden  Hying  back 
cf  an  iron  brake  lever  on  a  grip  car.  The  evidence  was  deemed 
sufficient  to  justify  the  jury  in  finding  that  the  cable  train  was  so 
crowded  as  to  warrant  the  boy  in  pushing  past  other  passengers 
ii:to  the  gripman's  aisle,  where,  it  appeared,  it  was  not  unusual  for 
passengers  to  stand  when  riding  on  similar  cars  operated  by  this 
company,  under  like  circumstances.  The  evidence  was  conflicting 
as  to  whether  the  gripn\an  told  the  boy  to  move  back,  or  motioned 


or  pushed  him  back.  But  with  regard  to  this,  the  supreme  court 
says  that  the  boy  had  been  accepted  as  a  passenger,  and  as  such 
was,  of  necessity,  entitled  to  space  in  the  car,  and  that  the  mere 
si.ggcstion  or  rerpiest  on  the  part  of  the  rnotorman  that  he  leave 
llie  position  taken  by  him,  without  informing  him  of  his  peril,  tak- 
ing into  consideration  the  crowded  condition  of  the  car,  presented  a 
i|uestion  of  fact  as  to  whether  he  was  guilty  of  contributory  negli- 
gence in  not  obeying,  to  be  determined  by  the  jury,  and  not  to  be 
determined  by  the  court  in  an  instruction. 


CROSSING  STREETS  COMFARKU  WITH  OTHER  TRAN- 
SACTIONS. 


Baltimore  Consolidated   Railway  Co.   v.   Rilcowit/.   (Md.J,  43  Atl. 
Rep.  762.     June  20,  iSgg. 
In   crossing   streets,   the   way   the  court   of  appeals   of   Maryland 
states  the  rule,  due  and  ordinary  care  must  be  exercised,  as  in  all 
other  transactions  of  life. 


AUTHORIZES  CHANGE  IN  ROUTE. 


People,  on  relation  of  Long  Island  Railroad  Co.  v.  Board  of  Rail- 
road Commissioners  (N.  Y.),  59  N.  Y.  Supp.  144.  July  6,  1899. 
A  change  in  route,  not  affecting  substantially  its  character,  and 
made  in  order  to  obviate  objections  of  the  local  authorities,  the 
third  appellate  division  of  the  supreme  court  of  New  York  holds, 
n-.ight  well  be  deemed  a  defect  such  as  might  be  allowed  to  be  cor- 
rected under  section  59  of  the  railroad  law  of  that  state,  which 
gives  the  board  of  railroad  commissioners  power,  before  granting 
a  certificate  for  the  construction  of  a  road,  to  permit  errors,  omis- 
sions, or  defects  to  be  supplied  and  corrected;  and  it  holds  that 
such  a  change  might  be  disregarded  or  approved,  if  made  after  the 
filing  of  the  articles  of  association,  and  before  the  application  to 
the  board. 


MOTORMAN    MUST   DO   ALL   IX    HIS   POWER   UNDER 
THE  EMERGENCIES  SURROUNDING  HIM. 


Citizens'  Street  Railway  Co.  v.  Dan  (Tenn.),  52  S.  W.  Rep.  177. 
April  Term,  1899. 
In  this  case,  wherein  the  supreme  court  of  Tennessee  affirm?  a 
judgment  for  $2,500  for  the  killing  of  a  child  four  years  of  age,  it 
holds  that,  in  the  connection  in  which  it  was  used,  a  charge  to  the 
jury  was  not  too  strong,  nor  did  it  exact  too  high  a  degree  of  dili- 
gtnce,  which  was  substantially  that  it  is  the  duty  of  the  rnotorman 
to  keep  a  vigilant  lookout  for  children  in.  upon,  or  using  the  streit, 
and,  upon  the  first  appearance  of  danger  or  probable  collision  with 
any  one  of  them,  to  stop  his  car  in  the  shortest  time  and  space 
possible.  To  stop  his  car  in  the  shortest  time  and  space  possible. 
the  supreme  court  goes  on  to  say,  would  be  but  the  exercise  of 
ordinary  or  reasonable  diligence  under  the  emergencies  mentioned 
by  the  trial  judge,  and  this  means  sitnply  that  the  motorman  must 
dc  all  in  his  power  under  the  emergencies  surrounding  to  save 
human  life. 


COURT  CANNOT  LAY   DOWN   DEFINITE    RULES  FOR 
MANAGEMENT  OF  ELECTRIC  CARS. 


Lawler  v.  Hartford  Street  Railway  Co.  (.Conn.),  43  .\tl.  Rep.  545. 
June  8.  1899. 
The  supreme  court  of  errors  of  Connecticut  declares  that  it  can- 
not lay  down  definite  rules  for  the  management  of  electric  cars.  At 
the  same  time,  it  holds  that,  in  the  absence  of  any  law  or  municipal 
oidinance  regulating  the  speed  of  street  cars,  they  must  be  run  at 
such  speed  and  must  be  kept  in  such  control  as  not  to  interfere 
unreasonably  with  the  rights  of  others  upon  the  highway,  and  rea- 
sonable care  must  be  exercised  to  avoid  inflicting  injury  upon  oth- 
ers. More  particularly,  it  thinks  it  cannot  say  that,  as  a  matter 
of  law.  the  defendant  was  not  negligent  in  running  or  coasting  its 
car  down  gj-ade  at  a  speed  of  what  was  probably  12  miles  an  hour. 


606 


STREET  RAILWAY  REVIEW. 


[Vol.  IX,  No.  9. 


or  in  not  having  more  complete  control  of  the  car  than  not  to  be 
able  to  stop  it  until  it  had  run  130  feet  after  a  collision,  or  in  omit- 
ting to  sand  the  track.  So  that,  the  finding  here  being  against  the 
defendant,  it  affirms  a  judgment  thereon  for  the  plaintiflf. 


CURTAIN    RODS    DO    NOT   REQUIRE   VERY    HIGHEST 

CARE. 


Leyh  v.  Newburgh  Electric  Railway  Co.  (N.  Y.),  58  N.  Y.  Supp. 
479.  June  6,  1899. 
This  was  an  action  brought  to  recover  damages  for  injuries  sus- 
tained by  a  passenger  by  being  struck  by  the  end  of  an  iron  curtain 
rod  which  had  just  been  broken  by  a  strong  wind.  The  plaintifif 
got  a  judgment.  But  this  the  second  appellate  division  of  the  su- 
preme court  of  New  York  now  reverses.  It  declares  that  it  cannot 
hold  that  a  common  carrier  of  passengers  is  bound  to  use  the  very 
highest  degree  of  care  in  respect  to  the  curtain  rods  of  its  cars. 
The  defendant,  it  holds,  was  bound  to  use  reasonable  care,  adequate 
to  the  use  of  the  appliance  and  to  the  probable  results  of  its  use.  It 
was  not  bound  to  foresee  and  prevent  such  an  unusual  and  not  to 
ht  expected  accident  as  that  developed  by  the  evidence  here.  It 
also  says  that  it  does  not  consider  that  this  was  a  case  where  the 
doctrine  that  "the  thing  speaks  for  itself"  applies,  and  that  it  was 
therefore  incumbent  on  the  plaintiff  to  establish  some  negligence 
on  the  part  of  the  defendant.  That  the  car  was  built  and  the  cur- 
tains put  in  by  a  firm  which  was  proved  to  be  of  high  standing, 
ard  one  of  the  leading  car  builders  of  the  country,  and  that  similar 
curtains  were  in  general  use  on  a  great  many  other  roads,  it  points 
to  as  showing,  that  care  was  used  and  precaution  exercised,  though 
not  conclusive  evidence  that  the  carrier  used  requisite  care. 


PARALLELING  STEAM  RAILROAD  IN   CONNECTICUT. 


Central  Railway  &  Electric  Co.  v.  New  York,  New  Haven  &  Hart- 
ford Railroad  Co.  (Conn.),  43  Atl.  Rep.  490.  June  i,  1899. 
The  supreme  court  of  errors  of  Connecticut  says  that  the  statute 
gives  a  steam  railroad  a  legal  right  to  protection  against  a  parallel 
street  railroad  until  a  court  has  judicially  found  such  road  to  be 
01  public  convenience  and  necessity.  For  this  reason,  it  holds  that 
the  defendant  steam  railroad  company  was  a  necessary  party  to  the 
plaintiff's  application  for  a  judicial  finding  that  it  was  of  public 
convenience  and  necessity,  and  that  as  such  party  the  defendant 
company  was  entitled  to  raise  all  questions  involved  in  the  adjudi- 
cation. The  trial  judge,  it  goes  on  to  state,  had  no  power  to  make 
the  finding  asked,  if  in  fact  no  parallel  road  was  authorized,  that 
is  to  say,  was  already  duly  chartered.  The  legal  right  to  construct 
such  a  road,  the  court  holds,  is  a  condition  precedent  to  the  judge's 
action.  It  must  be  found.  But  the  court  holds  that  where  the 
construction  of  an  electric  railway  was  authorized  "to  a  convenient 
point"  in  a  certain  town,  "where  connections  can  be  made"  with  a 
certain  named  other  electric  railway,  the  right  to  build  it  would  not 
bi  affected  by  the  abandonment  of  the  second  mentioned  railway, 
especially  where  the  charter  merely  authorizes,  but  does  not  re- 
quire, the  completion  of  a  connection  with  such  other  railway. 


QUESTION    OF    NEGLIGENCE    IN    COLLISION    WITH 
HOOK  AND  LADDER  TRUCK. 


Warren  v.  Mendenhall,  receiver  of  the  Duluth  Street  Railway  Co. 
(Minn.),  79  N.  W.  Rep.  661.  June  26,  1899. 
In  an  action  by  a  member  of  a  city  fire  department  against  a 
street  railway  company  for  damages  for  an  injury  to  him  resulting 
from  a  collision,  at  a  street  crossing,  between  a  street  car  and  a 
hook  and  ladder  truck  driven  by  him,  the  question  of  the  defend- 
ant's negJigence  and  of  his  contributory  negligence,  the  supreme 
court  of  Minnesota  holds,  were  both  for  the  determination  of  the 
jury.  As  between  the  plaintiff  and  the  defendant,  it  was  imma- 
terial, the  court  considers,  whether  he  owned  the  truck  himself,  or 
was  driving  it  as  the  servant  of  the  city.  If  he  was  driving  a 
vehicle  which  was  so  unwieldy  and  unmanageable  that  it  was  dan- 
gerous to  drive  it  on  the  public  streets,  and  this  was  the  cause 
of  the  collision,  it  holds  that  he  could  not  blame  the  defendant. 
On  the  other  hand,  the  court  holds  that  the  duties  of  a  member 
of  the  fire  department  of  a  city,  when  driving  fire  apparatus  on  a 
call  to  a  fire,  might  require  him  to  take  risks  which  it  would  be 


negligence  for  a  private  person  to  take  in  pursuit  of  his  private 
business.  Of  course,  it  adds,  such  a  fireman  must  use  ordinary  care, 
that  is,  care  commensurate  with  the  occasion.  Aside  from  any 
ordinance  on  the  subject,  Mr.  Justice  Canty,  who  delivered  the 
oyinion  of  the  court,  says  that,  in  his  opinion,  the  right  of  way  for 
the  fire  department  would  be  implied.  Order  directing  a  verdict 
for  the  defendant  and  denying  a  new  trial  reversed,  and  new  trial 
granted. 


PASSENGER  BOUND  TO  KNOW  THAT  CAR  USUALLY 
STARTS  OR  STOPS  WITH  SOME  JERK. 


Currie  v.  Mendenhall,  receiver  of  Duluth  Street  Railway  Co. 
(Minn.),  79  N.  W.  Rep.  677.  June  29,  1899. 
It  is  the  duty  of  those  in  charge  of  a  car  to  give  passengers  an 
opportunity  to  alight  in  safety,  and  a  high  degree  of  care,  the  su- 
preme court  of  Minnesota  holds,  is  required  in  affording  passengers 
the  opportunity  to  do  this.  On  the  other  hand,  it  says  that,  ordi- 
narily, and  usually,  a  street  car  jerks  to  some  extent  in  stopping 
and  starting.  And  it  holds  that  it  is  the  duty  of  a  passenger  to 
know  this,  and  act  accordingly,  for  the  purpose  of  protecting  him- 
self from  such  a  jerk  at  such  a  time;  and,  if  he  fails  to  take  any 
reasonable  precaution  for  that  purpose,  he  is  guilty  of  contributory 
negligence  as  a  question  of  law,  while  if  he  does  take  such  pre- 
caution, and  is  thrown  off  by  an  extraodinary  jerk,  his  contribu- 
ttry  negligence  is  a  question  for  the  jury.  At  the  same  time,  it 
h(  Ids  that  a  passenger  had  a  right  to  assume  that  the  movement 
01  a  car.  for  which  the  conductor  has  given  the  signal  to  stop,  will 
br  the  ordinary  one,  viz.  that  when  a  passeng.er  is  invited  or  au- 
thorized to  alight,  and  the  car  is  slowing  up  for  him  or  her  to  do 
s<s  it  will  not  start  with  a  sudden  jerk.  It  further  holds  that  it  is 
not  negligence  in  itself  for  a  woman,  after  the  conductor  has,  at  her 
request,  rung  the  bell  for  the  car  to  stop  for  her  to  get  off,  to 
go  and  stand  for  a  moment  upon  the  step  of  the  rear  platform, 
with  her  right  hand  holding  to  the  rail  of  a  slowly-moving  street 
Ccr,  when  she  believes,  and  has  good  reason  to  believe,  that  the 
car  is  about  to  stop  for  her  to  get  off,  but  that  the  question  of  neg- 
I'gcnce  on  her  part  is  for  the  determination  of  the  jury. 


RUNNING  DOWN  STREET  SPRINKLER. 


Abrahams  v.  Los  Angeles  Traction  Co.  (Cal.),  57  Pac.  Rep.  216. 
May  IS,  1899. 
The  plaintiff  was  injured  while  driving  a  sprinkling  wagon  by  hav- 
ing the  latter  run  down  by  a  street  car  on  the  street  which  he  was 
sprinkling.  In  affirming  a  judgment  in  his  favor  for  $3,000,  the  su- 
preme court  of  California  says  that,  in  approaching  at  high  speed 
so  unwieldly  a  vehicle  as  a  modern  sprinkling  cart,  a  motorman  of 
an  electric  car  cannot  reasonably  assume  that  the  track  will  be 
cleared  as  quickly  as  by  a  bicycle.  In  cities,  where  heavily  freighted 
wagons  and  vehicles  of  every  description  frequently  take  the  track 
of  the  street  cars,  it  continues,  a  common  observation  teaches,  what 
must  be  presumed  to  be  well  known  to  motormen,  that  a  warning 
700  feet  away  to  the  driver  of  a  sprinkling  cart,  by  sounding  the  car 
gong,  may  not  be  heard  by  the  driver  of  the  wagon;  and  the  motor- 
man  would  not  be  justified  in  quickening  his  speed  to  the  highest 
point,  and  advancing  without  further  warning,  on  the  assumption 
that  the  signal  would  be  heard  and  obeyed  in  time  to  clear  the  track. 


BOYS  RIDING  WITH  AND  WITHOUT  INVITATION  OF 
MOTORMAN. 


Little  Rock  Traction  &  Electric  Co.  v.  Nelson  (Ark.),  52  S.  W. 
Rep.  7.    June  3,  1899. 

A  boy  10  years  of  age,  riding  upon  a  street  car  without  paying 
fare,  by  invitation  of  a  motorman  in  charge  of  the  same,  who  has 
authority  to  receive  and  let  off  passengers,  the  supreme  court  of 
Arkansas  holds,  is  not  a  trespasser.  The  invitation  of  the  motorman 
is  an  act  within  the  general  scope  of  his  employment,  for  which 
he  is  responsible  to  his  master.  If  the  boy  accepts  it  innocently, 
he  is  no  trespasser,  and  it  is  the  duty  of  the  company  to  extend  to 
him  the  diligence  due  to  passengers  of  his  age  and  discretion. 

In  entering,  riding  upon,  and  leaving  street  cars,  the  court  further 
holds,  a  boy  10  years  of  age  or  over  is  bound  to  exercise  prudence 
equal  to  his  care,  knowledge,  and  experience.     To  that  extent  he 
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is  under  a  legal  duty  to  avoid  datiRcr,  and  is  held  responsible  in 
law  for  acts  or  omissions  contribiitinf;  to  his  own  injury. 

But  the  employes  of  a  street  railway  company,  the  court  main- 
tains, are  under  no  obligation  to  keep  a  lookout  to  prevent  boys, 
endeavoring  to  ride  without  permission  and  paying  (arc,  from  en- 
tering its  cars  while  in  motion,  Such  a  boy  who  does  or  attempts 
to  do  so  is  a  trespasser,  and  the  company  owes  him  no  duty  save 
not  to  injure  him  wantonly. 

Evidence  that  boys  have  ridden  on  the  defendant's  cars  at  different 
times  without  permission,  and  at  other  times  by  invitation,  and 
without  paying  fare,  the  court  holds  incompetent,  as  not  tending 
to  prove  that  the  plaintiff  was  or  was  n<jt  entitled  to  ride  on  the 
car  he  atl(Mii)led   to  bo.ird  .-it  the  time  he  was  injured. 


MUST  M.M<1C  REPAIRS  DIRECTED  BY  ROAD  COMMIS- 
SIONER. 


Maloney  v.  Natick  &  Cochituatc  Street  Railway  Co.  (Mass.),  S4 
N.  E.  Rep.  .349.    June  .^o,  i&jy. 

By  the  Public  Statutes  of  Massachusetts,  chapter  11.3,  section  32, 
it  is  provided  that  every  street  railway  company  shall  keep  in  re- 
pair, to  the  satisfaction  of  the  superintendent  of  streets,'  street  com- 
missioner, road  commissioners,  or  surveyors  of  highway,  the  pav- 
ing, upper  planking,  or  other  surface  material  of  the  portions  of 
streets,  roads  and  bridges  occupied  by  its  tracks. 

This,  the  supreme  judicial  court  of  Massachusetts  does  not  think 
n-eans  that  the  approval  of  the  road  commissioner  is  a  condition 
precedent  to  the  running  of  the  road,  but  merely  that,  if  he  di- 
rects repairs,  they  must  be  made. 

Furthermore,  it  being  impossible  for  a  road  commissioner  or 
superintendent  of  streets  personally  to  attend  to  the  repair  of  all 
the  streets,  roads,  and  bridges,  so  that,  in  a  large  town,  he  must, 
of  necessity,  have  assistants,  the  court  holds  that  the  fact  that  an 
assistant  has  charge  of  a  certain  locality  sees  the  work,  and  is  satis- 
fied, is  evidence  tending!  to  show  that  the  work  is  done  to  the 
satisfaction  of  his  principal,  and  to  negative  the  theory  that  the 
actual  state  of  things  is  due  to  any  want  of  compliance  with  the 
directions  of  the  commissioner. 

Under  another  provision  of  the  statutes,  the  court  holds  that 
where  an  injury  is  caused  by  a  neglect  of  the  company  to  repair 
what  it  is  obliged  by  statute  to  keep  in  repair,  notice  of  the  acci- 
dent must  be  given  it  within  thirty  days,  though  such  notice  is 
not  required  where  an  accident  is  caused  by  a  defective  construction. 


CANNOT  ASSUME  BROKEN-DOWN  WAGONS  WILL  GET 
OUT  OF  WAY. 


Sweeney  v.  Kansas  City  Cable  Railway  Co.  (Mo.),  51  S.  W.  Rep. 
682.     May  23,  1899. 

In  no  case,  does  the  supreme  court  of  Missouri,  division  No.  2, 
consider  that  a  gripman  has  the  right  to  assume  that  such  obstruc- 
tions as  a  broken-down  wagon  w-ill  move  out  of  the  way.  It  further 
maintains  that  if  the  gripman  in  question  could  have  seen  the  brok- 
en-down wagon  on  the  track  in  time  to  stop,  had  he  looked,  the 
presumption  was  that  he  did  not  look,  or,  if  he  did  look,  that  he  did 
not  heed  what  he  saw,  so  that  in  either  case  he  was  negligent. 

Nor  does  the  court  consider  that  a  passenger,  who  was  fatally  in- 
jured by  the  car  he  was  on  being  run  into  such  a  wagon,  was  guilty 
of  contributory  negligence  in  being  upon  the  running  board,  he  hav- 
ing stepped  onto  the  running  board  when  he  had  reached  the  place 
where  he  wanted  to  alight  and  the  gripman,  through  inattention  to 
duty,  having  failed  to  stop  the  car  there,  was  carrying  him  on  to  the 
next  street. 

There  is  no  question,  the  court  insists,  but  that  the  degree  of  care 
required  of  street  railway  companies  towards  their  passengers  is  the 
utmost  care  and  diligence  of  very  cautious  persons. 


NO  INJUNCTION  AFTER  COMPENSATION  FOR  RIGHT 
TO  USE  TRACKS. 


People's  Railway  Co.  v.  Grand  Avenue  Railway  Co.  (Mo),  50  S. 

W.  Rep.  829.     Mar.  31,  1899. 

It  is  a  well-settled  principle  of  law.  says  the  supreme  court  of 

Missouri,  that  where  a  new  duty  or  cause  of  action  is  created  by 

statute,  and  a  particular  proceeding,  not  theretofore  existing,  to  en- 


force the  duty  or  to  vindicate  the  right  conferred,  is  prescribed,  the 
statutory  remedy  is  adequate,  and  no  other  must  be  pursued.  Ap- 
plying this,  the  court  holds  that  the  proceeding  provided  by  the  St. 
Louis  ordinances  for  the  purpose  of  securing  to  the  plaintiff  full  and 
(air  compensation  for  all  the  injury  it  might  suffer  by  reason  of  the 
delays  and  inconveniences  resulting  from  the  exercise  by  the  de- 
fendant of  its  right  under  the  city  charter  to  connect  its  track  with, 
and  pass  its  cars  over,  the  plaintiff's  tracks,  was  a  valid  and  adequate 
one,  so  that  the  compensation  once  having  been  determined  there- 
under and  accepted  by  the  plaintiff  it  would  not  afterwards  be  en- 
titled to  any  relief  by  injunction  from  any  such  delays  and  incon- 
veniences. 


ENTITLED  TO  USE  TRACKS  FOR  OWN  CARS  ONLY. 


South  Side  Passenger  Railway  Co.  v.  Second  Avenue  Passenger 
Railway  Co.  (Pa.),  43  Atl.  Rep.  346.  May  22,  1899. 
By  agreement,  a  street  railway  company  acquired  the  right  to  use 
certain  tracks.  The  use  by  it  was  without  limit  as  to  amount.  But 
it  was  a  use  for  itself  and  its  own  cars,  only.  Under  these  circum- 
stances, the  supreme  court  of  Pennsylvania  holds  that  the  company 
had  a  power  of  growth,  but  had  no  general  power  of  expansion  into 
other  fields,  or  of  increase  by  the  absorption  of  other  roads.  In 
other  words,  the  court  holds  that  when  the  company  itself  was  ab- 
sorbed by  another  company,  the  latter  became  a  practical  "assign," 
which,  under  the  agreement,  was  entitled  to  the  continuance  of  all 
the  rights  and  privileges  given  to  the  assignor  by  the  agreement, 
but  nothing  more,  so  that  while  it  was  entitled  to  use  the  tracks  for 
the  cars  from  the  line  of  the  first  company,  however  many,  it  could 
not  use  them  in  the  operation  of  its  leased  or  consolidated  lines, 
other  than  for  such  cars  of  such  first  company. 


DUTY   WHERE   CAR   SLOWS   UP   AFTER   FAILURE'TO 
STOP  AT  CROSSING. 


Birmingham  Railway  &  Electric  Co.  v.  James  (Ala.),  25  So.  Rep. 
847. 
The  supreme  court  of  Alabama  approves  of  an  instruction  to  the 
effect  that  if  an  electric  car  passed  a  street  crossing  without  step- 
ping for  a  passenger  to  alight  in  response  to  his  signal,  and  then 
slowed  up  to  such  an  extent  as  would  imply,  on  the  part  of  those 
persons  who  had  charge  of  the  car,  that  was  an  invitation  for 
him  to  alight  at  that  point,  and  he  endeavored  to  do  so,  then  it  was 
just  as  much  their  duty  not  to  jerk  the  car  suddenly,  or  give  it  a 
forward  impetus  so  suddenly  as  to  imperil  his  life  or  his  safety,  as  if 
it  had  been  at  the  crossing  itself,  and  that  they  were  under  just  as 
much  duty  to  protect  him  against  injury  as  if  the  stop  had  been  made 
right  at  the  street  crossing.  And  the  court  does  not  consider  that  it 
is  negligence,  as  a  matter  of  law,  for  a  passenger  to  take,  with  ordi- 
nary care,  a  position  on  the  steps  of  a  car  preparatory  to  alighting, 
nor  for  him  to  attempt  to  alight  from  a  car  moving  so  slowly  thit  it 
would  not  appear  dangerous  to  do  so  to  a  man  of  ordinary  pru- 
dence. 


DUTY  TO  CORRECT  ABUSES  OF  JURY  SYSTEM. 


Messenger  v.  St.  Paul  City  Railway  Co.  (Minn.),  79  N.  W.  Rep. 
583.    June  14.  1899. 

The  supreme  court  of  Minnesota  admits  that  it  cannot  say  that 
there  was  not  some  evidence  in  this  case  to  support  the  verdict  for 
the  plaintiff.  But  her  uncorroborated  evidence  on  the  essential  and 
vital  point  in  the  case,  namely,  as  to  the  manner  in  which  she  was 
injured,  it  insists,  was  so  inherently  improbable  and  unreasonable 
that  the  trial  court  must  be  held  to  have  abused  its  discretion  in  re- 
fusing to  set  aside  the  verdict,  and  grant  a  new  trial.  And  the  su- 
preme court  itself  grants  a  new  trial. 

The  court  says  that  this  rule  can  be  applied  by  it  only  in  extreme 
cases.  But  when  such  a  case  is  presented  it  maintains  that  the 
court  should  not  hesitate  to  act.  The  court  which  refuses  to  do 
anything  to  correct  the  abuses  of  the  jury  system,  it  adds,  is  one  of 
the  worst  enemies  of  that  institution.  Such  a  court,  it  believes,  is 
doing  what  it  can  to  pave  the  way  for  the  abolition  of  the  jury  sys- 
tem, the  establishment  of  "government  by  injunction."  and  the  es- 
tablishment of  a  one-man  system,  in  which  the  judge  who  acts  as  a 
jury  will  be  altogether  too  liable  to  be  selected,  controlled,  or  in- 
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fluenced  by  great  corporations  and  by  men  01'  great  wealth  or  polit- 
ical influence. 


LIABILITY    FOR   INJURY   TO   TRANSFER   PASSENGER 
BY  TROLLEY  POLE  BREAKING. 


Keator  v.  Scranton  Traction  Co.  (,Pa.),  43  .'\tl.  Rep.  86.     Apr.  24, 

1899. 

To  change  from  one  line  of  street  railway  to  another  operated  by 
the  same  company  passengers  had  a  block  to  walk.  .V  transfer 
ticket  issned  from  one  to  the  other  read:  "Good  upon  next  south 
side  car  within  thirty  minutes  from  nine  o'clock."  The  holder 
walked  to  the  starting  point  of  the  south  side  car.  While  she  was 
standing  on  the  pavement,  the  car  pulled  up.  As  that  was  a 
terminus  of  that  line,  the  motorman  attempted  to  change  the  trol- 
ley pole  to  the  other  end  of  the  car.  In  doing  so,  it  broke,  a  piece 
striking  the  woman,  inflicting  a  severe  injury.  When  struck,  she 
had  moved  to  a  point  midway  between  the  curb  and  car. 

The  turning  point  in  the  case,  was  on  the  question  of  whether  tlic 
woman  was  a  passenger  at  the  time  of  the  injury,  to  whom  the 
company  owed  care  accordingly.  The  supreme  court  of  Pennsyl- 
vania, however,  stated  that  there  is  no  definition  of  the  duty  of  the 
company  to  her  which  fitted  the  facts  of  the  case.  And  it  called 
special  attention  to  the  fact  that  the  injury  to  her  was  from  a  defect 
in  an  indispensable  attachment  of  the  very  vehicle  in  which  the 
company  had  undertaken  to  carry  her. 

So  far  as  the  transfer  ticket  was  concerned,  the  court  says  that 
it  must  be  conceded  that  it,  on  its  face,  was  an  undertaking  to  carry 
her  from  the  point  where  the  car  started  to  her  destination  on  the 
south  side  line,  and  says  that  she  was  not  a  passenger  while  on. the 
sidewalk  going  from  one  point  to  the  other. 

Yet  surely,  in  such  situation,  under  such  circumstances,  as  above 
stated,  the  court  holds,  the  carrier's  duty  to  her  was  what  it  owed 
to  a  passenger — as  much  so  as  if  her  injury  had  been  caused  by  a 
rotten  step  on  the  car.  When  she  came  within  reach  of  the  vehicle 
provided  for  her  transportation,  it  maintains,  the  carrier's  duty  was 
that  she  not  be  injured  by  the  vehicle,  if  the  highest  degree  of  care 
could  prevent  it.  Such  care  the  company  was  bound  to  show 
aftirmatively.  It  did  not  attempt  to  show  it.  Therefore,  the  court 
concludes,  it  was  answerable  in  damages  for  her  injury. 


STARTING  OF  CARS  BY  INTERMEDDLERS. 


Leavenworth  Electric  Railroad  Co.  (Kan.),  57  Pac.  Rep.  519.  June 
10,  1899. 

The  evidence  in  this  case  showed  that  the  plaintiff  and  her  child 
were  passen.gers  on  a  certain  street  car,  and  that  she  told  the  con- 
ductor to  let  her  off  at  a  particular  street.  As  the  car  approached  that 
street,  it  was  quite  full  of  passengers.  The  conductor  desired  to  occu- 
py his  time  in  collecting  fares,  and,  in  order  to  enable  himself  to  do 
so,  asked  a  conductor  of  another  car,  who  was  off  duty,  and  riding  on 
this  car,  to  let  the  woman  and  her  child  off.  This  the  latter  con- 
ductor promised  to  do.  He  gave  the  signal  to  stop  at  the  desired 
street,  but  himself  left  the  car  at  that  point  in  advance  of  the  plain- 
tiff and  the  child,  without  giving  the  starting  signal.  The  child 
descended  in  safety,  and  the  plaintiff  herself  went  as  far  as  the  steps, 
when  some  unauthorized  and  unknown  person  gave  the  starting 
signal  to  the  motorman.  The  car  started.  The  woman  grew  dizzy, 
and  fell  to  the  street. 

In  affirming  a  judgment  for  the  plaintiff,  the  supreme  court  of 
Kansas  holds  that  a  street  railway  company  is  bound  to  the  high- 
est possible  caution  and  prudence  in  letting  off  its  passengers  at  its 
stopping  place,  and  its  employes  must  not  merely  wait  a  reasonable 
time  to  enable  the  passengers  to  alight,  without  looking  to  see 
whether  such  has  been  done,  but  they  must  see  and  know  that  the 
passengers  are  safely  off  before  starting  the  car  in  motion  again. 

When  a  street  railway  car  is  negligently  started  in  motion  before 
a  passenger  endeavoring  to  leave  it  has  safely  alighted  from  it,  and 
while  it  is  so  in  motion  the  passenger  is  seized  with  an  attack  of 
dizziness,  which  prevents  her  from  holding  on,  and  in  consequence 
falls  off,  and  is  injured,  the  company  is  liable. 

A  street  railway  company  is  not  responsible  for  injuries  resulting 
from  the  act  of  an  intermeddler  in  the  running  of  its  cars,  which  its 
employes  could  not  foresee  and  guard  against;  but  when  such  act 
of  intermeddling  consists  in  giving  the  signal  to  start  the  car  in 


motion,  and  the  conductor  in  charge,  without  seeing  and  knowing 
that  a  passenger  has  safely  alighted  before  the  car  started,  does  not 
stop  it  as  soon  as  he  can,  but  allows  it  to  continue  in  motion  in 
obedience  to  the  unauthorized  signal,  he  will  be  held  to  have  rati- 
fied and  adopted  the  act  of  the  intermeddler,  and  the  company  will 
be  liable  for  the  consequent  injury  as  caused  by  an  act  of  its  em- 
ploye's negligence. 

If,  by  custom  among  street  railway  employes,  known  and  as- 
sented to  by  the  company,  those  who  are  on  duty  are  in  the  habit 
of  calling  for  and  receiving  assistance  from  those  who  are  not  at 
the  time  on  duty,  and  an  employe  off  duty,  thus  called  upon,  under- 
takes to  render  the  assistance  asked,  he  will  be  regarded  as  in  the 
employ  of  the  company  for  such  service;  and,  if  he  negligently  aban- 
dons the  work  before  completing  it,  whereby  injuries  to  a  passen- 
ger occur,  the  company  will  be  liable. 

If,  however,  such  custom  does  not  exist,  or,  existing,  is  not 
known  and  asserted  to  by  the  company,  but  an  employe  on  duty 
deputes  the  one  off  duty  to  assist  him,  and  he  undertakes  to  do  so, 
but  negligently  fails  to  fully  perform  it,  whereby  injury  to  a  pas- 
senger occurs,  the  company  is  likewise  liable,  because  of  the  negli- 
gent abandonment  of  duty  by  the  employe  directly  chargeable  with 
its  performance. 


PRESUMPTION  IS  THAT  TRACK  IS  CLEAR. 


Kramer  v.  New  Orleans  City  &  Lake  Railroad  Co.  (La.),  26  So. 
Rep.  411.  January  9;  Rehearing  denied,  June  27,  1899. 
This  was  a  case  of  a  drunken  man  lying  near  an  electric  street 
riilway  track,  throwing  his  feet,  or  that  portion  of  his  legs  below 
the  knees,  across  the  track,  and  in  that  condition  receiving  in- 
juries requiring  the  amputation  of  his  legs  near  the  ankle  joint.  A 
verdict  was  returned  in  his  favor  for  $12,500.  But  the  supreme 
court  of  Louisiana  reverses  the  judgment  based  on  such  verdict, 
ordering  that  the  plaintiff's  suit  be  dismissed,  with  costs.  It  does 
not  consider  that  it  can  hold  that  a  motorman,  entering  a  curve  on 
a  street  is  required  to  closely  scan  the  rails  beyond  the  curve  to 
discover  the  protruding  feet  of  a  man  in  the  grass,  70  feet  beyond 
the  curve.  The  presumption  is,  it  holds,  that  the  track  is  clear;  not 
that  this  at  all  releases  the  vigilance  to  be  exerted  by  the  motorman, 
but,  in  estimating  that  vigilance  in  such  a  case  as  this  it  authorizes 
the  making  of  some  allowance  for  a  failure  of  the  motorman  to 
discover  such  objects  on  the  tracks  under  such  conditions.  More- 
over, it  thinks  that  there  is  certain  to  be  a  difference  in  the  quick- 
ness and  accuracy  of  the  perception  of  a  motorman  in  such  case, 
where  he  has  no  cause  to  suspect — still  less  to  know — such  objects 
being  on  the  track,  and  of  a  man  who  puts  his  handkerchief  at  the 
place  of  the  accident  and  then  seats  himself  to  look  for  and  per- 
ceive the  object  he  has  thus  placed  in  position.  In  such  a  case  as 
this,  for  the  plaintiff  to  recover  damages,  the  court  holds,  he  must 
show  with  reasonable  certainty  that,  notwithstanding  his  gross  im- 
prudence in  thus  exposing  himself  to  peril,  the  defendant's  motor- 
man  could,  by  the  exercise  of  ordinary  care,  have  averted  the  acci- 
dent. 


CAN  ASSUME  THAT  CHILD  WILL  NOT  DELIBERATE- 
LY RUN  INTO  CAR. 


.\dams  V.  Nassau  Electric  Railroad  Co.  (.N.  Y.),  58  N.  Y.  Supp. 
54,V  June  6,  1899. 
Children  early  learn  that  contact  with  some  things  will  produce 
pain  and  injury,  and  their  education  with  respect  thereto  proceeds 
with  considerable  rapidity.  While  they  lack  judgment  to  act  with 
care  and  circumspection  in  respect  of  such  matters,  yet  they  are 
quite  sensible  of  the  necessity  of  avoiding  contact  with  objects 
which  experience  has  taught  will  inflict  harm.  A  child  will  not 
usually  place  its  hand  in  the  fire,  as  it  early  learns  that  if  it  does 
it  will  be  burned,  and  it  will  not  voluntarily  run  into  a  moving  car, 
being  sensible  that  pain  will  follow.  A  child  of  sufficient  maturity 
to  play  about  the  streets,  and  of  the  age  say  of  nearly  6  .vears,  may  be 
assumed  to  know  that  injury  would  result  to  him  from  such  an 
act.  These  well-known  facts,  the  second  appellate  division  of  the 
supreme  court  of  New  York  holds,  people  engaged  in  traffic  upon 
the  streets  may  reasonably  and  fairly  take  into  consideration  in  op- 
erating their  vehicles  thereon.  So,  in  this  case,  the  court  thinks 
that  the  motorman  had  the  right  to  assume  that  an  infant  of  such 
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agfC  wcniM  not  volmilarily  leave  llic  walk  al  the  side  of  the  street, 
and  deliberately  run  into  the  car.  Consequently,  it  holds,  he  was 
not,  in  the  exercise  of  reasonable  and  ordinary  care,  re<|uired  to 
operate  his  car  in  contemplation  of  such  a  contingency,  althonnh 
he  was  undoubtedly  required  to  be  upon  his  guard  against  the 
lueilless  action  of  iniinature  children.  And,  as  the  fact  was  that 
the  child  did  not  reach  the  track  until  some  part  of  the  car  had 
passed  the  child,  the  court  declares  itself  unable  to  see  that  any 
act  was  required  of  the  motorman  to  check  his  speed,  as  at  no  time 
was  the  child  on  the  track  in  front  of  the  car.  That  the  car  was 
stopped  within  a  distance  of  20  feet  after  contact  with  the  child,  the 
court  considers  showed  that  it  was  evidently  under  reasonable  con- 
liol.     Judgment  for  the  plaintiflE  reversed. 


RESPONSIBILITY    FOR    OB.STKUCTION    OF    HIGHWAY 
WITH  PILE  OF  RAILS. 


Slaylon  v.  West  End  Street  Railway  Co.  (Mass.),  S4  N.  E.  Rep. 
351.    June  30,  1899. 

The  fact  that  the  plaintilT  by  her  own  admission  did  not  notice 
the  pile  of  rails  over  which  she  fell,  the  supreme  judicial  court 
01  Massachusetts  holds,  would  not  alone  require  it  to  be  held,  as 
matter  of  law,  that  she  was  negligent  as  the  presence  of  the  rails 
was  a  temporary  condition  which  she  was  not  bound  to  anticipate. 

Hut  be  that  as  it  might  the  street  railway  company  argued  that 
the  evidence  adduced  was  not  sufficient  to  warrant  a  verdict  against 
it  for  the  plaintiff,  because  the  work  of  substituting  new  for  old 
rails  was  being  done  by  a  firm  of  contractors.  Nevertheless,  the 
court  overrules  the  company's  exceptions  to  a  judgment  for  the 
plaintiff.  It  points  out  that  it  was  to  be  noticed  that  the  railway 
which  was  under  repair  was  in  actual  use  for  the  transportation  of 
passengers,  and  that  it  was  more  natural  that  the  control  of  the 
work  of  repairs,  which  would  unavoidably  affect  the  safety  of  opera- 
tion, should  be  retained  by  the  company  than  committed  to  inde- 
pendent contractors,  whom  the  company  could  not  control.  More- 
over, it  says  that  whether  the  relation  of  the  firm  to  the  defendant 
company  was  that  of  an  independent  contractor  or  that  of  an  em- 
ploye was  a  matter  peculiarly  within  the  knowledge  of  the  company, 
and,  when  the  latter  rested  its  case  without  introducing,  evidence 
upon  the  subject,  some  inference  might  be  <lrawn  from  this  con- 
duct. Again,  it  insists  that  the  fact  that  the  rails  were  used  to  repair 
the  defendant's  railway  had  some  tendency  to  prove  that  they  were 
its  property,  and  placed  in  the  gutter  for  its  convenience  and  by 
its  servants. 

So,  even  if  each  separate  piece  of  the  evidence  was  so  consistent 
with  the  defendant's  nonownership  and  lack  of  control  as  with  its 
responsibility,  the  court  holds  that  the  state  of  the  whole  evidence 
al  the  close  of  that  part  of  the  trial,  in  view  of  the  fact  that  the  de- 
fendant introduced  no  evidence  as  to  the  true  relation  of  the  con- 
tractors itself,  justified  the  submission  of  the  issue  to  the  jury. 


RIGHTS    OF    DELIVERY    WAGONS    VERSUS     STREET 

CARS. 


Black  V.  Statcn  Island  Electric  Railroad  Co.  (N.  Y.),  57  N.  Y. 
Supp.  1 1 12.  May  8,  1899. 
A  man  driving  a  wagon  for  the  delivery  of  groceries,  after  fol- 
lowing the  street  car  tracks  until  he  came  to  within  about  100  feet 
of  his  destination,  looked  behind,  but  could  discover  no  approaching 
car.  It  was  about  8  o'clock  in  the  evening,  and  somewhat  dark 
and  misty,  but  he  could  probably  have  seen  the  headlight  of  a  car 
for  a  distance  of  about  300  feet.  The  street  at  the  point  where  he 
stopped  was  about  six  feet  and  six  inches  wide  froin  the  curb  to  the 
first  rail  of  the  track.  There  he  turned  from  the  track,  hung  up 
his  lines  on  a  hook  in  the  wagon,  and  stooped  down  to  pick  up  the 
packages  he  was  to  deliver,  when  a  car,  approaching  from  the 
rear,  struck  his  wagon.  He  said  that  he  supposed  he  was  clear  of 
the  track,  but  did  not  look  to  see,  feeling  perfectly  safe  in  the  place 
he  stopped  the  wagon.  The  motorman  testified  that  the  hind 
wheel  of  the  wagon  was  over  the  track  for  a  distance  of  about 
three  inches.  The  main  contention  of  the  company  was  that  the 
driver  was  guilty  of  contributory  negligence  in  failing  to  look  back 
and  observe  the  approach  of  the  car,  and  also  in  failing  to  make 
such    observation    as    was    necessary   to    make    sure   that    he    was 


clear  of  the  track  sufficiently  far  to  enable  a  car  to  pass  without 
coming  into  contact  with  the  wagon. 

So  far  as  the  first  proposition  was  concerned,  the  second  appel- 
late division  of  the  supreme  court  of  New  York  holds  that  the 
jury  was  authorized  to  find  that  the  driver  made  such  observations 
us  a  pru<lent  person  would  ordinarily  make  under  the  circumstances, 
to  discover  whether  any  car  was  approaching,  and  therefore  acquit 
him  of  negligence  in  that  regard. 

Upon  the  other  cjucstion,  it  pronounces  the  case  somewhat  closer, 
yet  it  thinks  the  evidence  presented  a  question  for  the  jury  in  that 
regard.  It  says  that  it  is  to  be  borne  in  mind  that,  while  the  right 
of  the  railroad  company  to  have  its  cars  move  over  its  tracks  is 
paramount  to  the  right  of  use  by  the  public,  yet  such  rule  is  not 
an  absolute  one  in  all  cases.  The  railroad  company  has  no  para- 
mount right  of  use,  as  against  persons  having  occasion  to  make  use 
of  the  street  lor  proper  purposes. 

People  with  vehicles,  engaged  in  the  delivery  of  merchandise, 
continues  the  court,  have  an  equal  right  with  such  railroad  company 
to  occupy  the  street,  for  a  reasonable  time,  to  insure  such  delivery, 
even  though  it  prevents,  for  the  time  being,  the  operation  of  the 
cars  thereon. 

Where  a  street  is  so  narrow  that  a  vehicle  may  not  be  stopped 
upon  it  for  the  purpose  of  delivery  of  merchandise  without  ob- 
structing the  tracks  of  the  railroad  company,  such  persons  have  the 
right  of  reasonable  use,  for  the  purposes  of  their  business,  equal 
with  the  railroad  company;  otherwise,  it  might  well  be  that  the 
street  could  not  be  capable  of  use  by  any  one  with  vehicles,  save  the 
railroad  company.  Under  such  circumstances,  the  court  thinks  that 
their  rights  are  equal,  and  that  one  may  not  exclude  the  other. 

In  this  case,  the  court  says,  the  plaintiff  was  lawfully  using  the 
street  for  the  purpose  of  delivering  his  commodity;  and  if,  in  the 
accomplishment  of  such  purpose,  it  became  necessary  to  obstruct 
the  railroad  track,  the  defendant  company  was  required  to  yield  to 
such  necessity,  and  give  the  plaintiff  reasonable  opportunity  for 
such  delivery. 

Even  if  the  street  were  wide  enough  to  admit  of  the  delivery 
wagon  standing  between  the  curb  and  the  rail  and  permit  the  car 
to  pass,  of  which  the  court  is  by  no  means  sure,  it  holds  that  if 
the  plaintiff  exercised  reasonable  care  in  looking  for  the  approach 
of  a  car,  he  had  the  right  to  stop  for  a  time  necessary  to  make  de- 
livery of  his  goods;  and  it  was  for  the  jury  to  say  whether,  in  view 
of  the  width  of  the  street,  and  of  the  space  between  the  rail  and  the 
curb,  the  observation  which  he  made  for  the  approach  of  the  car 
was  such  as  a  person  in  the  exercise  of  ordinary  prudence  would 
have  taken. 

The  defendant  company  was  chargeable,  equally  with  the  plain- 
tiff, the  court  holds,  with  knowledge  of  the  space  between  the 
curb  and  the  rail,  and  in  the  operation  of  its  cars  upon  such  street 
ft  was  required  to  exercise  due  care  in  passing  vehicles  thereon, 
and  not  to  so  operate  them  as  to  come  into  contact  with  such  vehi- 
cles; and  if  it  could  not  pass  a  vehicle  standing  upon  the  street, 
or  if  the  vehicle  was  necessarily  upon  the  track,  then  the  obliga- 
tion of  the  company  required  it  to  suspend  operations  for  the  time 
necessary  to  enable  the  person  so  standing  to  make  delivery  of  his 
merchandise. 

Taking  into  consideration  the  width  of  the  space  between  the  rail 
and  the  curb,  the  width  of  the  plaintiffs  vehicle,  the  overhang  of 
the  car,  and  the  obligations  of  each  to  the  other,  the  court  finds 
itself  unable  to  say  that  the  plaintiflf  in  this  case  was  guilty  of  con- 
tributory negligence,  as  matter  of  law.  in  permitting  his  vehicle  to 
come  to  rest  at  the  time  and  under  the  circumstances  disclosed  by 
the  evidence.  On  the  contrary,  it  thinks  that  the  question  was  one 
of  fact,  and  was  properly  submitted  to  the  juo'- 

Judgment  for  the  plaintiff  affirmed. 


NEW  MAINE  ROAD  OPENED. 


The  Westbrook.  Windham  &  Naples  (Me.)  Electric  Railway  w^as 
formally  opened  to  the  public  on  .August  17th,  which  was  the  occa- 
sujn  of  a  general  celebration  all  along  the  line.  The  directors  and 
their  friends  were  given  a  royal  reception  in  the  form  of  a  cele- 
bration. Extra  cars  kindly  furnished  by  the  Portland  Railroad 
Co.  were  put  on  the  line  and  were  busy  all  day. 

An  elaborate  banquet  was  prepared  and  afterwards  congratulatory 
speeches  were  made  by  a  number  of  the  townsmen;  a  band  con- 
cert, fireworks  and  illumination  concluded  the  evening. 
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UNIFORMS. 


The  late  Emcpror  William  of  Germany  was  a  great  stickler  in  mat- 
ters of  apparently  small  concern.  On  one  occasion  he  was  review- 
ing troops,  when  suddenly  he  ordered  one  of  the  soldiers  to  step 
from  the  ranks  and  thereupon  proceeded  to  administer  a  most 
scathing  censure.  When  he  had  finished,  he  remarked  to  the  ofK- 
ccr  in  charge:  "It  is  the  leaving  one  button  unbuttoned  that  spoils 
the  discipline  of  an  army." 

While  in  street  railway  service  there  is  certainly  no  such  occasion 
to  narrow  instructions  down  to  the  buttoning  of  a  certain  number 
of  buttons  on  a  pleasant  or  stormy  day,  it  cannot  be  denied  that  a 
missing,  or  battered  or  rusty  button,  does  greatly  detract  from  the 
appearance  of  the  rest  of  the  uniform,  and  it  is  much  more  noticea- 
ble than  the  loss  of  a  button  from  a  citizen  garment.  The  very  word 
uniform  means  "all  alike,"  but  where  one  man  wears  a  single- 
breasted  coat  and  the  next  a  double-breasted  garment  there  is  obvi- 
ously a  wide  difference.  We  think  the  roads  of  the  east  generally 
give  more  attention  to  uniform  matters  than  do  our  western  lines; 
but  both  east  and  west  there  is  a  growing  tendency  to  raise  the 
standard  of  the  appearance  of  the  men. 

It  is  difficult  to  tell  exactly  just  wherein  lies  the  benefit  which  cer- 
tainly results  from  a  thorough  uniforming,  but  there  can  be  no 
doubt  of  the  effect.  A  western  steam  road  a  few  months  ago  de- 
cided to  extend  its  uniforming  into  all  departments,  including  brake- 
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men  on  freight  trains,  depot  and  baggage  men,  and  even  the  cross- 
ing flagmen.  In  short,  all  employes  who  come  into  public  view. 
The  president  of  the  road  reports  the  result  as  both  highly  satis- 
factory and  surpassing.  An  employe  of  the  road  in  citizen's  clothes 
standing  on  a  depot  platform  may  be  inclined  to  return  a 
careless  or  even  uncivil  reply  to  some  traveler;  the  same  man  in 
uniform  is  not  only  recognized  as  belonging  to  the  road,  and  hence 
easily  singled  out  when  information  is  needed,  but  he  is  more  care- 
ful in  his  conduct  and  treatment  of  others,  for  the  inquiring  stranger 
may  be  an  officer  or  director  of  the  road.  The  men  also  are  less  free 
to  visit  saloons  when  on  duty  and  in  uniform.  On  this  road  the  ex- 
tension of  the  uniform  service  brought  a  radical  improvement  in  the 
general  discipline,  which  was  considered  good  before. 

We  believe  that  on  many  street  railways  the  question  of  the  uni- 
form is  not  appreciated,  and  the  management  is  satisfied  with  a  gen- 
eral order  specifying  a  certain  uniform.  Our  observation  and  ex- 
perience in  this  work  leave  no  doubt  that  to  be  effectively  done 
requires  a  good  and  frequent  system  of  inspection  and  a  firm  in- 
sistance  on  keeping  up  to  the  regulations.  It  may  not  be  necessary 
to  issue  a  blanket  order  that  on  May  ist  and  November  ist  every 
man  shall  procure  a  new  suit,  though  nearly  all  steam  roads  and  po- 
lice departments  require  the  wearing  of  the  summer  and  winter  uni- 
form in  season.  The  work  of  a  conductor  especially  ij  particularly 
hard  on  aparel,  but  the  same  man  at  the  wages  paid  for  conducting 
would  not  expect,  as  a  clerk  in  a  store,  to  appear  in  the  decidedly 
shabby  outfit  we  frequently  see  him  wear  on  a  car.  The  conductor 
is  certainly  sufficiently  well  paid  to  warrant  the  company  in  expect- 


ing him,  as  the  principal  representative  of  the  company  before  the 
public,  to  present  himself  in  attire  at  least  whole  and  clean.  Yet 
time  and  again  we  have  seen  men  on  duty  on  a  car  clad  actually 
in  rags.  What  impression  of  the  management  that  allows  such 
things  is  made  upon  the  public  and  strangers  in  the  city  needs  no 
comment,  and  yet  that  road  may  be — otherwise — well  managed  and 
conducted. 

The  daily  press  frequently  comment  in  severe  terms  on  the  arbi- 
trary order,  as  they  term  it,  of  a  road  when  it  issues  a  uniforming 
order.  They  never  do  for  a  police  department  or  a  military  com- 
pany. Any  yet  the  prices  which  companies  secure  for  their  men  for 
uniforms  are  extremely  low  and  almost  always  several  dollars  less 
than  the  employe  could  get  the  same  garment  made  elsewhere. 
Uniform  makers,  like  other  business  men,  can  afford  to  make  a 
lower  price  per  suit  on  100  or  1,000  uniforms  than  tailors  can,  mak- 
ing an  occasional  suit  out  of  the  same  materials. 

Naturally  some  men  wear  their  suits  longer  and  take  better  care 
of  them  than  others,  but  there  are  few  conductors  who  can  get 
along  and  still  look  presentable  with  less  than  two  suits  in  one  year, 
or  three  suits  in  two  years  at  longest. 

With  a  strict  system  of  inspection  and  a  firm  enforcement  of  rules 
it  is  less  difficult  than  many  suppose  to  bring  the  standard  up  where 
it  should  be.  We  have  known  cases  where  men  reported  as  in  bad 
uniform  when  called  in  for  inspection  to  borrow  a  good  suit  for  the 
occasion,  and  when  returned  to  work  don  the  old  garments.  But  a 
simple  system  of  records  showing  when  the  order  was  last  issued  for 
a  suit  readily  throws  light  on  the  subject. 

There  are  several  ways  in  which  the  standard  may  be  kept  up; 
inspection  at  car  depots  is  one  placing  the  responsibility  entirely  on 
the  depot  master  or  car  house  foreman  for  the  appearance  of  his 
men,  or  by  an  order  and  record  system.  A  plan  adopted  by  one 
company  will  suggest  its  application  anywhere.  Bids  are  received 
for  furnishing  a  garment  in  accordance  with  the  company's  specifi- 
cations. When  a  man  needs  a  uniform  he  goes  to  the  uniform  clerk, 
who  issues  the  order  on  the  maker.  The  man  presents  his  order, 
which  is  in  duplicate;  one  coupon  he  retains  and  attaches  to  his 
monthly  bill  to  the  company,  the  other  he  fills  out  and  returns  each 
day  stating  that  John  Smith,  conductor  No.  300,  has  been  measured 
for  his  uniform.  By  checking  these  coupons  against  his  order  book 
stub,  the  uniform  clerk  knows  the  garment  is  being  made.  This 
prevents  the  men  from  accepting  an  order  and  not  using  it.  A 
transfer  of  the  reading  of  the  stub  into  simple  record  book  gives  a 
complete  history  of  a  man's  uniforming  for  any  term  of  years.  In 
the  case  of  the  road  just  mentioned  the  company  pays  for  the  uni- 
form and  deducts  the  amount  from  two  pay  days,  thus  making  it 
easier  on  the  men. 

Many  street  railways  do  not  find  it  necessary  to  use  different 
weights  of  cloth  summer  and  winter.  The  steam  roads  frequently 
do;  the  New  York  Central,  for  instance,  use  a  i6-oz.  single  breasted 
suit  in  summer  and  a  25-oz.  double  breasted  in  winter.  The  Metro- 
politan Traction  Co.,  of  New  York,  which  is  a  well  uniformed  road, 
uses  two  weights  for  conductors  and  a  double  breasted  coat  for 
motormen. 

The  reflex  action  on  the  man  wearing  a  uniform  is  beneficial.  It 
gives  him  an  added  dignity  and  authority.  New  men  going  on  to  a 
uniformed  road  quickly  discover  that  the  public  recognize  them  as 
green  and  take  advantage  of  them.  The  new  man  is  always  glad 
to  get  into  his  regulation  suit.  On  some  roads  a  man  is  not  re- 
quired to  uniform  for  two  weeks  pending  his  acceptance.  On  oth- 
ers the  "student  season"  is  less;  on  others  he  is  not  allowed  to  take 
a  car  until  in  dress,  and  must  take  his  chances  on  proving  satis- 
factory. 

The  series  of  three  photographs  shows  the  uniforms  worn  by  the 
employes  of  the  Milwaukee  Electric  Railway  &  Light  Co.  The  first 
two  are  of  a  conductor  with  and  without  his  overcoat  and  the  third 
represents  a  motorman  with  a  fur-lined  overcoat,  which  is  found  to 
be  a  great  protection  in  that  latitude.  Aside  from  the  lining  in  the 
overcoat  the  conductors  and  motormen  are  uniformed  alike.  On 
account  of  the  cold  nights  at  all  seasons  of  the  year,  due  to  the 
proximity  of  Lake  Michigan,  uniforms  of  the  same  weight  and  tex- 
ture of  cloth  are  worn  winter  and  summer. 

The  suit  is  made  of  20-oz.  blue  uniform  cloth.  The  coat  is  double 
breasted  with  lappel  collar  and  10  buttons  in  front  and  2  on  each 
sleeve.  There  are  10  pockets  in  the  coat,  as  follows:  two  skirt 
pockets,  2  ticket  and  i  breast  pocket  on  the  outside,  and  on  the  in- 
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side  2  skirt  pockets,  i  ticket  and  2  breast  pockets.  All  outside 
pockets  with  the  exception  of  the  breast  are  leather  corded  or  all 
leather  throuKhout,  and  made  of  kangaroo  calf.  The  inside  pockets 
are  made  of  heavy  twilled  pocketing,  and  all  are  hung,  stayed  and 
fastened  in  the  best  possible  manner.  The  vest  has  6  buttons,  no 
collar  and  i  inside  and  4  outside  jjockcts. 

The  conductors'  uniform  overcoat  is  made  of  30-02.  blue  over- 
coating, is  double  breasted,  with  lappcl  ulster  collar  6  in.  wide.  On 
the  outside  there  arc  2  skirt,  2  hand  and  2  ticket  pockets  and  2  on 
the  inside.  These  are  made  of  drab  corduroy  and  are  bound  and 
corded  with  leather.  The  coat  is  cassimerc  lined  and  interlined  with 
blanketing,  and  extends  6  in.  below  the  knee.  The  overcoat  for  the 
motormcn  is  the  same  as  for  the  conductors  except  that  the  buttons 
are  nickel  instead  of  gilt;  it  extends  8  in.  below  the  knee,  and  is 
lined  with  black  Colorada  sheerling  fur. 

The  uniforms  complete  with  buttons  cost  $17  each,  $7  of  which  is 
deposited  with  the  company's  tailor  at  the  time  of  trying  it  on,  the 
remainder  being  paid  on  delivery  of  the  suit.  The  cost  of  the  con- 
ductors' overcoats,  blanket  lined,  is  $17.  and  the  motormcn's,  lined 
with  fur,  $22.  The  caps  worn  are  made  with  a  flexible  top  stiffened 
with  horse  hair  linings  and  covered  with  cloth  to  match  the  uni- 
form.    The  price  is  $1.75.  c.  o.  d.,  and  is  very  serviceable  as  well 


cloth  for  winter  and  of  lighter  cloth  in  summer.  These  uniforms 
arc  ready  made  and  cost  $10  and  $12  respectively  and  arc  paid  for 
whin  purchased. 

The  Cleveland  City  Railway  Co.  prescribes  the  style  and  allows 
I  he  iniploye.i  to  get  the  uniforms  where  they  can  do  the  best.  The 
uniforms  are  of  blue  cloth,  light  for  summer  and  heavy  for  winter. 
The  suits  arc  cither  ready  made  or  made  to  order,  costing  $10  to 
$!.?  for  summer  and  $14  to  $16  in  winter. 

The  series  of  five  figures  show  the  uniforms  adopted  by  the  Chi- 
cago City,  the  North  Chicago  and  the  West  Chicago  Street  Rail- 
way companies,  and  these  are  made  in  large  numbers  by  C.  F. 
Orr  &  Co.,  Chicago.  By  a  simple  and  effective  system  of  measure- 
ments under  standard  specifications  these  garments  arc  made  to 
order  and  cost  but  little  more  than  the  ready  made  uniforms.  The 
high  grade  cloths  for  these  uniforms  are  supplied  by  the  Warrenton 
Woolen  Co.,  through  its  agent,  Theo.  A.  H.  Wcinz,  of  New  York. 

The  Union  Traction  Co.,  of  Philadelphia,  asks  for  bids  for  uni- 
forms from  reliable  firms  and  awards  the  contract  to  the  lowest  re- 
sponsible bidder.  The  employes  are  required  to  make  their  own 
financial  arrangements.  A  sample  uniform  is  kept  at  the  office  of 
the  general  superintendent,  and  in  case  of  any  dispute  the  sample 
coat  or  uniform  is  used  to  decide  the  question.    The  coat  of  the 


UNTl'(lK,MS  FOR  THE  LARCE  CHICAGO  Rd.Mi 


as  presenting  a  natty  appearance.  The  cap  used  by  the  conductors 
has  a  straight  peak  and  gold  plated  badge,  having  the  word  "Con- 
ductor" and  the  initials  of  the  company  stamped  in,  and  the  con- 
ductor's number  cut  out,  thus  throwing  the  numbers  in  relief  with 
the  blue  cloth  of  the  cap  as  a  background.  The  motorman's  cap 
has  a  visor  peak  to  protect  the  eyes.  The  cap  badge  is  silver  plated 
and  stamped  "motorman."  The  badge  and  buttons  are  gold  for 
the  conductors  and  silver  lor  motormcn. 

The  Wilkesbarre  (Pa.)  &  Wyoming  Valley  Traction  Co.  pre- 
scribes light  weight,  blue  uniforms  with  a  black  silk  cap  for  sum- 
mer, and  heavy  weight  uniforms  with  navy  blue  cloth  cap  for  winter 
service.  The  company  pays  for  the  summer  and  winter  caps,  which 
are  furnished  twice  a  year,  and  are  returned  on  leaving  the  com- 
pany's employ.  The  uniforms  are  ready  made  and  cost  from  $10  to 
$15,  which  is  paid  by  the  employe  at  the  time  of  purchase.  The 
standard  uniform  is  the  same  for  conductors  and  motormcn. 

The  Twin  City  Rapid  Transit  Co.,  of  Minneapolis,  specifies  that 
the  coat  shall  be  cut  in  cadet  style  and  be  worn  buttoned  at  all 
times.  Any  neat  cloth  overcoat  may  be  worn,  but  fur  coats  are  not 
permitted.  The  conductors  and  motormen  are  dressed  alike. 
The  suits  are  made  to  order  and  cost  $15  for  summer  and 
$18  for  winter,  and  are  paid  for  by  the  employes  in  $5  instal- 
ments, deductions  being  made  each  pay  day,  which  comes  twice  a 
month. 

The  Nashville  Street  Railway  Co.  requires  that  the  motormen 
and  conductors  wear  single  breasted  sack  coats  made  of  heavy  blue 


summer  uniform  is  a  single  breasted,  four-button  sack  with  straight 
front.  The  edges  are  double  stitched  and  the  seams  plain.  E^ch 
sleeve  has  two  buttons  with  eyelets  and  rings.  Good,  substantial- 
wearing  sateen  sleeve  lining,  same  as  approved  sample,  must  be 
used.  The  facing  is  loose,  piped  narrow  with  Italian  cloth.  There 
are  four  buttons  below  the  roll  put  on  with  eyelets  and  rings.  The 
coat  lining  is  of  double  warped  Italian  cotton,  closed  at  bottom  with 
;2-in.  plait  and  to  extend  to  the  front  edge  of  the  coat.  The  outside 
of  the  collar  is  cut  whole  and  the  under  collar  is  the  same  goods  as 
the  coat  and  well  padded.  The  cash  pocket  is  on  the  right  side  and 
is  3^4  in.  wide  and  sH  in.  deep;  the  punch  pocket  on  the  left  is 
3f4  in.  wide  and  5  in.  deep  and  the  lower  pockets  are  made  not  less 
than  634  in.  at  the  opening.  These  pockets  are  faced  with  shields 
not  less  than  1^4  in.  wide  on  each  side  of  the  pocket  mouth  with  the 
edge  turned  in  and  single  stitched.  The  outside  and  inside  breast 
pockets  are  of  unbleached  drill  and  all  others  are  of  heavy  duck. 

The  vest  is  single  breasted  with  notch  collar.  There  are  six  but- 
tons put  on  with  eyelets  and  rings.  The  edges  ot  the  vest  are  double 
stitched  with  facing  loose.  The  back  of  the  lining  must  be  of  double 
warped  Italian  cotton  wnth  the  inside  of  good,  substantial  sateen. 
There  are  four  outside  pockets  with  welts  and  one  inside  breast 
pocket.  In  the  trousers  there  are  the  usual  top  and  hip  pockets  and 
the  side  seams  are  made  with  a  narrow  welt.  The  legs  are  to  be 
made  with  a  narrow  welt  and  not  less  than  18' '2  in.  at  the  knee  and 
t-;<  in.  at  the  foot.  .\ll  goods  throughout  are  of  15'i-oz.  Middle- 
sex cloth  and  all  sewing  is  of  silk. 
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The  uniform  overcoat  is  a  double  breasted  ulster,  made  of  "trac- 
tion overcoating,"  weight  30  oz.,  manufactured  by  Sullivan,  Vail  & 
Co.,  329  Broadway,  New  York.  It  is  to  come  within  11  in.  of  the 
ground  for  motormen  and  14  in,  for  conductors.  There  are  two 
rows  of  six  buttons  and  three  on  each  sleeve,  of  the  company's  de- 
sign, with  eyelets  and  loose  facings  piped  with  Italian  cloth  of  good 
quality.  All  buttons  are  put  on  with  rings  and  button  stays.  A 
deep  storm  collar  coming  above  the  ears  when  turned  up  is  pro- 
vided with  a  tab.  The  two  muff  pockets  are  made  of  velveteen,  the 
two  cash  and  two  lower  pockets  of  8-oz.  duck  and  the  one  inside 
breast  pocket  of  heavy  unbleached  drilling.  The  cash  pocket  is  to 
be  at  least  ^'i  in.  wide  with  shield  of  the  same  cloth  not  less  than 
I'A  in.  in  width  when  finished.  The  horizontal  edge  of  the  coat  and 
all  seams  are  double  stitched  J4  '"■  The  body  of  the  coat  is  lined 
throughout  with  warm  material  and  well  wadded  down  below  the 
waist  and  well  stitched.  All  garments  are  sewed  with  pure  dye  sew- 
ing silk,  finished  in  a  workmanlike  manner  and  from  goods  thor- 
oughly shrank. 

A  simple,  but  neat  and  handsome  uniform,  as  may  be  seen  from 
the  half-tone  cut,  is  worn  by  the  employes  of  the  Lindell  Railway 
Co.,  of  St,  Louis.  These  are  ready  made  and  are  of  light-weight 
blue  cloth  for  summer  and  heavy  weight  for  winter,  costing  from 
$12.50  to  $14,  the  cash  being  paid  at  the  time  of  delivery.  There  is 
no  difference  between  the  uniforms  of  the  conductors  and  motor- 
men. 

The  following  regulations  regarding  the  uniforms  of  the  emer- 
gency crews  are  enforced  by  the  Boston  Elevated  Railway  Co.  The 
full  regulation  uniform  consists  of  a  coat  of  corduroy  made  single 
breasted  with  turndown  collar  and  buttoned  close  to  the  chin.  The 
vest  and  trousers  are  of  the  same  material.  A  service  stripe  of  scar- 
let cloth  shall  be  worn  on  each  coat  sleeve  for  each  five  years  of 


LINDELL  RAILWAY,  ST.  LOUIS. 

service.  Buttons  are  of  gilt  of  the  company's  standard  design.  The 
badge  is  always  worn  on  the  left  breast  of  the  outer  garmeirt.  The 
caps  are  of  the  same  cloth  as  the  uniform  with  cloth  badge  in  front 
of  same.  The  full  uniform  must  be  worn  at  all  times  when  on  duty, 
except  at  such  times  when  the  work  renders  other  clothing  proper. 
When  off  duty  full  uniform  or  none  must  be  worn. 

The  uniforms  for  the  conductors  and  motormen  are  of  dark  navy 
blue  cloth  and  the  coat  is  double  breasted  sack  with  Min.  double 
stitched  edge,  and  cut  to  fit  the  form  rather  full.  The  cutaway  collar 
is  of  the  same  material  as  the  coat.  There  are  10  large  buttons  in 
front  and  2  small  ones  on  each  sleeve.    The  regulation  buttons  and 


badges  are  furnished  by  the  company  and  always  remain  its  prop- 
erty, a  deposit  being  required  to  insure  their  return.  In  the  coat 
there  are  two  side  hand  pockets,  two  outside  cash,  one  outside 
breast,  two  inside  breast  and  two  inside  ticket  or  cash  pockets.  All 
pockets  are  made  of  ticking  or  heavy  drilling  and  the  outside 
pockets  are  reinforced  with  the  same  material  as  suit.  The  vest  is 
single  breasted,  with  six  buttons  and  four  outside  and  one  or  two 
inside  pockets.  The  pants  are  cut  with  medium  large  knee  and 
bottom  and  have  .'j-in.  welt  on  the  sides.  There  are  the  usual  side 
or  top,  one  watch  and  two  hip  pockets. 
The  overcoat  is  of  heavy  weight  stock  blue  kersey  or  beaver,  lined 
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with  flannel.  It  is  double  breasted,  with  10  large  buttons  in  front  and 
cut  to  fit  the  form  rather  full  and  to  extend  half  way  between  the 
knee  and  instep.  The  collar  is  3^  in.  wide  with  step  and  of  the 
same  material  as  the  coat.  There  are  two  muff,  two  outside  cash, 
two  side  hand,  two  inside  breast  and  two  inside  cash  pockets  made 
of  ticking  or  drilling.  The  outside  pockets  are  reinforced  with  the 
same  material  as  overcoat  or  piped  with  leather.  Leather  or  velvet 
patches,  facings  or  button  holes  or  velvet  collars  are  not  permitted. 

The  caps  are  made  of  navy  blue  cloth  with  bell  top,  leather  visor 
and  leather  band  on  front  fastened  at  either  side  by  the  official  but- 
ton. On  the  upper  side  of  the  band  is  a  %-\'a.  gilt  lace  stripe  on 
the  conductors'  caps  and  a  silver  lace  stripe  on  the  motormen's 
caps.  The  winter  caps  are  of  blue  Scotch  havelock,  the  upper  side 
of  the  lappel  having  the  stripe.  The  general  order  for  employes 
wearing  service  stripes,  issued  last  fall  by  C.  S.  Sergeant,  second 
vice-president  of  the  company,  was  published  in  the  "Review"  of 
December,  1898. 

The  company  specifics  that  the  uniforms  shall  be  made  of  dark 
navy  blue  woolen  cloth,  but  does  not  specify  the  weight  of  the 
goods  or  where  they  are  to  be  purchased.  Uniforms  of  the  starters 
and  inspectors  are  similar  to  those  of  the  conductors  and  motor- 
men,  the  difference  being  only  in  the  trimmings.  The  chief  in- 
spector in  each  division  constantly  watches  the  uniforms  of  all  em- 
ployes and  reports  thereon  to  the  superintendent,  who  takes  the 
matter  up  with  the  employe  in  question  and  requires  new  uniforms 
when  necessary. 

There  are  several  excellent  manufacturers  who  make  a  specialty 
of  the  production  of  woolens  especially  for  street  railway  use. 
Among  them  may  be  mentioned  the  Burlington  Woolen  Mills, 
whose  product  is  handled  by  Dudley,  Battelle  &  Hurd,  53  Worth 
St.,  New  York.  Mr.  Charles  Bowler,  one  of  the  most  experienced 
uniform  men  in  the  country,  is  in  charge  of  this  department. 

Another  estabHshed  concern  whose  woolens  are  in  use  on  a  large 
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minibcr  of  street  and  steam  railways  is  the  Warrentoii  Woolen  Co., 
whose  excellent  output  is  handled  exclusively  by  Mr.  T.  A.  H. 
Weinz.  Mr.  Weinz  has  also  had  a  long  experience  in  this  line  and  a 
wide  and  favorable  acf|uaintancc  among  street  railway  men. 

The  Waterloo  Woolen  Manufacturing  Co.  operates  an  extensive 
plant,  the  product  being  handled  by  Patterson  &  Greenough,  o( 
New  York  and  Chicago.  Several  grades  and  weights  are  made  to 
suit  the  varying  climatic  conditions  of  the  country  and  the  goods 
have  an  extensive  .sale  throughout  the  states. 

The  cap  is  by  no  means  the  least  important  feature  of  a  uniform, 
althnugli  in  manufacture  a  specialty  by  itself.  Hohcnadel  Bros., 
Chicago,    make   a   neat   and   very   serviceable   cap   which   is   largely 

used.  This  cap  was  illus- 
trated and  described  in  our 
issue    of    March,    iftx). 

The  cap   illustrated   here- 
with   is    made    by     K.     II. 
Newcomb,    Brooklyn,    wh<i 
has   a   large   street   railway 
I)atronage.       Carefully     se- 
lected   materials    are    used 
to  give  long  service  under 
the  trying  conditions  of  all 
kinds    of   weather,    and   the 
cloth  of  a  cliaracter  which  will  not  fade.     Skilled  workmanship  is 
employed,  and  the  result   is  a  cap  which  never  fails  to  give  satis- 
faction. 

A  large  eastern  uniform  house  is  that  of  Hackett,  Carhart  &  Co., 
whose  establishment  is  at  422  Broadway.  The  concern  is  always 
glad  to  receive  inquiries  and  will  freely  reply  to  any  questions  from 
managers  who  are  having  trouble  with  their  uniforms.  They  have 
earned  a  wide  and  favorable  reputation  for  perfect  and  serviceable 
garments,  and  are  supplying  many  street  railways. 


TROLLEY   MAIL  CARS  LOADED  DIRECT. 


POWER  HOUSE  OF  THE  TOLEDO  &  MAUMEE 
VALLEY  RAILWAY. 


The  Toledo  &  Maunicc  Valley  Railway  Co.,  which  has  heretofore 
rmted  all  its  power  from  the  Toledo  Traction  Co.,  is  now  building 
a  power  house  of  its  own  on  the  west  bank  of  the  Maumcc  River, 
about  midway  between  the  city  limits  and  the  southern  terminus  oi 
the  loop.  The  plant  will  be  operated  by  water  power  with  a  steam 
engine  in  reserve.  Water  will  be  taken  from  the  Erie  &  Miami 
Canal,  which  runs  from  Toledo  to  Cincinnati. 

The  power  plant  is  a  brick  building,  60  x  150  ft.,  with  a  steel 
roof.  It  is  situated  near  the  foot  of  the  river  bank,  within  15  ft. 
oi  the  water.  The-  highway  on  which  the  railway  is  laid  passes 
along  the  bluff  and  is  about  190  ft.  from  the  building.  The  bulk- 
head and  Hoodgates  are  to  be  on  the  far  side  of  the  track  from 
the  river,  and  the  water  carried  under  the  track  and  down  to  the 
wheel  through  a  6-ft.  steel  pipe.  The  bulkhead  will  be  55  ft.  long, 
4  ft.  thick  and  14  ft.  high.  The  available  head  is  60  ft.  The  power 
house  equipment  is  to  comprise  one  6oo-h.  p.  turbine  built  by  James 
l.effel  &  Co.,  a  Lombard  governor,  one  twin  unit  of  two  300-kw. 
G.  E.  generators,  one  150-kw.  booster  giving  a  maximum  pressure 
It  72s  volts,  one  500-h.  p.  Hamilton-Corliss  compound  condensing 
engine,  and  four  Shaw  &  Kendall  water  tube  boilers,  carrying 
120  lb.  steam  pressure. 

The  wheel  pit  is  at  the  north  end.  outside  of  the  building  proper; 
it  is  covered  over  and  access  is  had  through  a  door  from  the  gen- 
erator room.  The  wheel  is  coupled  to  an  8-in.  shaft  58  ft.  long, 
extending  along  the  east  wall  of  the  engine  room.  Belted  to  this 
shaft  are  the  twin  unit,  with  couplings  each  side  of  the  driven  pulley 
so  that  either  or  both  of  the  generators  may  be  driven,  and  the 
booster.  The  generators  are  wound  for  500  volts  at  no  load  and  550 
ar  full  load.  .\t  the  south  end  of  the  generator  room  is  the  engine 
with  a  clutch  for  connecting  it  to  the  line  shaft. 

The  boiler  room  is  at  the  south  end  of  the  building,  and  is  45  x 
60  ft.    The  stack  is  5  ft.  in  diameter  and  65  ft.  above  the  grates. 

Between  the  boiler  and  the  engine  room  is  a  space  30  x  60  ft., 
which  will  bo  equipped  for  a  repair  shop. 


Postmaster  Wilson,  of  Brooklyn,  has  arranged  a  plan  to  load 
the  trolley  mail  cars  direct  at  the  Post  Office  by  means  of  a  siding  to 
be  built  alongside  of  the  building.  A  piece  of  property  was  pur- 
chased by  the  Government  for  the  sum  of  $20,000,  and  at  present 
the  matter  of  proving  the  title  is  under  way.  When  the  legal  mat- 
ters have  been  adjusted  the  work  f>f  putting  the  property  in  shape 
for  Post  Office  uses  will  be  begun  at  once. 

The  iirescnt  building  is  to  be  razed  to  the  ground  and  a  solid 
roadbed  is  to  be  erected  flush  with  the  street. 

On  this  two  tracks  are  to  be  laid,  so  that  the  trolley  mail  cars 
can  be  run  in  over  the  sidewalk  and  upon  the  space  now  occupied 
by  the  buildings  The  mail  cars  will  be  run  close  to  the  mailing 
division  on  the  main  floor,  where  doors  are  to  be  built  so  that  the 
cars  can  be  loaded  direct  frfini  the  mailing  division. 

Besides  the  saving  of  time  and  labor,  the  sum  of  $1,200  a  year  will 
also  be  saved  in  carting. 


STATION  STREET  INDICATORS. 


One  of  our  contemporaries,  the  Electrical  Engineer,  of  London, 
describes  a  plan  for  informing  travelers  concerning  the  movements 
aud  stopping  places  of  electric  cars  which  is  to  be  tried  by  the 
Liverpool  Tramways  Committee.  What  arc  called  station  street 
indicators  will  be  placed  on  one  route;  they  are  described  as  followt: 
"These  indicators  consist  essentially  of  an  ornamental  and  con- 
spicuously colored  pavement,  4  ft.  square,  formed  of  red  granite 
concrete,  surrounded  by  a  border  of  white  ornamented  with  an 
incised  foliated  design.  The  artistic  square  is  conspicuous  from  a 
distance,  and  must  almost  inevitably  be  seen  by  every  pedestrian. 
Each  indicator  contains  (first)  the  name  of  the  street  or  road 
Itgiblc  under  all  conditions  of  weather  and  at  all  times  of  day  and 
night.  An  arrow  indicates  the  direction  of  the  cars.  'Tramcars 
stop  here  on  request'  appears  on  those  indicators  other  than  those 
at  which  '."Ml  tramcars  stop.'  as  at  terminal  and  a  few  other  fixed 
points  on  the  route.  This  is  followed  by  a  clear  and  precise  state- 
ment of  the  destinations  of  the  various  cars — for  example:  'For 
Dingle  and  .Mgburth.'  'For  Prince's  and  Sefton  Parks.'  and  'For 
Smithdown-road.'  The  whole  of  this  lettering  is  in  snow-white 
characters  on  a  dark-red  background,  so  that  the  wording  can  be 
read  with  ease." 


NEW  SCALE  OF  WAGES  IN  ATLANTA.   GA. 


The  directors  of  the  .Atlanta  Railway  &  Power  Co.  have  declared 
a  substantial  increase  in  the  wages  of  conductors  and  motormen 
both  in  the  employ  of  the  above  named  company  and  the  .Atlanta 
Railway  Co.  The  increase  was  unsolicited  and  came  in  the  nature 
of  a  surprise  to  all  the  men. 

The  order  was  issued  .\ugust  15th.  as  the  result  of  a  meeting  of 
the  board  of  directors  held  during  the  first  of  the  month  and  for 
the  first  time  in  the  history  of  the  company  a  rising  scale  of  wages 
was  adopted  in  the  recent  order. 

Heretofore  the  wages  of  motormen  and  conductors  who  have 
been  in  the  employ  of  the  road  for  a  certain  length  of  time  has 
been  12  cents  an  hour,  while  formerly  new  men  just  beginning  have 
been  paid  10  cents  an  hour.  Under  the  new  scale,  the  pay  of  motor- 
men  and  conductors  who  have  been  in  the  service  of  the  road  for 
three  years  has  gone  up  to  15  cents  an  hour.  The  employes  in  the 
scr\'ice  from  one  year  and  less  than  three  years  are  increased  to  14 
cents  an  hour,  and  those  who  have  been  with  the  company  less 
than  one  year,  receive  under  the  new  scale  13  cents  an  hour. 

The  new  order  extending  over  the  lines  of  the  .\tlant3  Railway 
and  .Atlanta  Railway  &  Power  Co.  affect?  practically  500  men.  the 
rumber  employed  on  the  two  roads  in  the  capacity  of  motormen 
and  conductors.  The  lines  of  the  two  roads  at  the  present  time. 
counting  those  in  operation  and  those  actually  in  the  process  of 
construction,  amount  in  all  to  nearly  too  miles. 

A  number  of  the  employes  have  since  held  a  meeting  at  which 
resolutions  thanking  the  company  for  the  increase  in  wages  were 
adopted. 


The    stock    of   the    Montreal     Street     Railway    Co.    is   quoted   at 
.120. 


The  Reading  (Pa.)  &  Southwestern  Electric  Railway  Co.  has  in- 
creased the  wages  of  its  employes. 
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BARNEY  &  SMITH   CLASS  "H"  TRUCK. 


ELECTROLYSIS  SUIT  AT  SPOKANE. 


The  accompanying  illustration  shows  the  improved  pivotal  truck 
made  by  the  Barney  &  Smith  Car  Co.,  Dayton,  C,  especially  for 
suburban  and  city  service  where  double  truck  cars  are  used.  The 
marked  feature  is  that  it  is  so  designed  that  the  car  body  may  be 
carried  very  low  as  compared  with  many  other  trucks  of  the 
pivotal  type  and  thus  obviate  one  of  the  objections  to  their  use. 

The  side  plates  of  the  frame  are  made  of  steel  in  one  piece  with- 
out welds  of  any  kind,  and  the  two  plates  on  each  side  frame  are 
securely  belted  together  with  distance  castings  between.  Over  each 
journal  box  and  between  the  side  plates  of  the  frame  is  a  coil 
spring.  On  each  side  of  the  side  frame  at  the  center  are  the  side 
bearings,  securely  fastened  to  the  end  of  the  truck  transom,  which 
is  made  of  8-in.  wrought  iron  plates,  and  to  which  are  fastened  the 
center  plates.  The  truck  transoms  and  side  bearings,  upon  which 
rests  the  body  bolster  of  the  car,  is  carried  by  an  arrangement  of 
springs,  clearly  shown  in  the  illustration.  This  combination  gives 
an  easy  and  uniform  movement  to  the  body  of  the  car.  These 
trucks  are  so  arranged  with  proper  connection  to  the  body  bolster 


In  December  last  we  gave  an  account  of  the  status  of  a  suit  then 
recently  brought  by  the  Spokane  (Wash.)  Gas  Co.  against  the 
Washington  Water  Power  Co.,  which  operates  the  Spokane  Street 
Ry.  The  judge  of  the  Superior  Court,  in  which  the  suit  was 
brought,  has  prepared  his  findings  of  fact,  and  issued  an  injunction 
to  prevent  the  use  of  any  except  cast-weld  joints  in  paved  streets 
and  any  except  Chicago  rail  bonds  in  other  streets.  The  defend- 
ant will  appeal  the  case,  as  to  observe  the  injunction  would  entail 
great  expense. 

The  suit  was  begun  last  October,  and  many  electrical  experts  ex- 
amined as  witnesses,  among  whom  were  Prof.  E.  Darrow.  of  the 
Washington  Agricultural  College,  and  Bert  L.  Baldwin,  of  Cin- 
cinnati. 

The  court's  findings  are  briefly  as  follows: 

The  only  method  of  absolutely  preventing  stray  currents  of  elec- 
tricity is  the  double  trolley  system. 

The  best  single  trolley  is  the  cast  weld  joint  system. 

The  best  wire  bond  is  thiit  known  as  the  Chicago  bond. 


CLASS  "H"  TRUCK. 


of  the  car  as  to  allow  the  trucks  to  swivel  freely  and  pass  around 
the  shortest  of  curves  without  difficulty. 

At  the  center  of  the  truck  are  two  cross  bars,  to  which  are  fas- 
tened the  motor  supports;  this  can  be  adapted  to  any  kind  of  motoi 
used.  The  brakes  on  these  trucks  are  inside  hung,  as  will  be  re- 
marked. The  brake  mechanism  is  very  simple  and  easy  to  keep 
ir  repair;  the  brake  head  and  brake  hanger  bracket  are  so  ar- 
ranged that  by  drawing  up  a  wedge  in  each  of  them  by  means  ol 
a  nut,  all  the  slack  or  play  in  the  brake  hanger  and  pin  can  be 
tr.ken  up.  The  advantages  claimed  for  an  inside  hung  brake  is  that 
it  overcomes  the  chatter,  which  is  very  annoying  at  times  on  the 
old  style  outside  hung  brake,  and  also  that  the  brake  is  thoroughly 
equalized. 


REPAIRING  THE  CHILKOOT  TRAMWAYS. 


A  gang  of  men  are  now  busy  repairing  the  Chilkoot,  Alaska, 
tramway,  and  it  is  the  intention  of  the  railway  company  to  keep 
the  road  in  order  for  emergency  use  in  winter.  Two  of  the  towers 
are  bein.g  replaced  and  some  of  the  wire  cable  is  being  replaced 
where  it  is  worn.  Snow  sheds  are  being  constructed  where  there 
is  a  likelihood  of  a  snowslide  coming  down  next  winter  or  spring. 
The  engjneers  have  been  retained  at  the  power  station  to  keep 
the  machinery  in  condition. 

There  is  little  travel  in  winter  and  most  of  the  freight  will  be 
light  stuflf,  for  such  can  be  carried  to  an  advantage  on  the  trains. 


That  it  is  not  practicable  to  use  cast  weld  joints  except  where 
street  is  paved  with  sucfi  material  as  asphalt,  brick,  macadam, 
wooden  blocks  or  similar  material. 

That  it  is  shown  by  the  evidence  in  this  case  that  gas  pipes  of 
p'aintifT  have  been  injured  by  electrolysis. 

That  such  injury  has  been  caused  by  defective  bonding  of  street 
railway  system  and  an  injunction  is  granted  to  prevent  defendant 
from  injuring  plaintiff,  and  ordering  defendant  to  use  the  cast  weld 
system  on  all  paved  or  macadamized  streets,  and  Chicago  bond  on 
^11  other  streets. 


COLUMBUS  RAILWAY  MEN'S  OUTING. 


The  Columbus  (O.)  Street  Railway  Co.  gave  its  employes  their 
annual  outing  on  August  23d,  and  a  general  good  time  was  pro- 
vided for  all  the  employes  and  their  families.  As  it  was  impossible 
for  all  the  men  to  spend  all  day  at  the  outing  the  car  runs  were  so 
arranged  that  every  man  could  spend  a  part  of  the  day  in  the  en- 
joyment of  Olentangy  Park  and  its  places  of  amusement.  The 
company  had  1.600  badges  made,  which  were  distributed  among 
the  employes. 

The  badges  served  as  pretty  souvenirs  of  the  day  and  were  useful 
at  the  park,  for  they  admitted  the  holder  to  the  Casino  and  every 
other  place  of  interest  at  Olentangy,  through  the  courtesy  of  the 
theater  company. 


Sept.  15,  1899.] 
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TOLEDO,   FREMONT  &  NORWALK   R.   R. 


SITUATION  IN  ATLANTA. 


The  Comstock  Construction  Co.,  of  Uctroit,  Mich.,  is  now 
engaged  in  building  an  electric  line  to  connect  Toledo  and  Nor- 
walk,  O.  Messrs.  Riggs  &  Sherman,  613  The  Nasby,  Toledo, 
are  the  chief  engineers  in  charge  of  the  work,  and  they  have  com- 
pleted surveys  and  estimates.  Mr.  W.  A.  Comstock,  secretary  of 
the  Cnnistnck  Construction  Co..  sends  in  the  following  concern- 
ing the  enterprise: 

'"The  proposed  road  will  run  from  Toledo  in  a  generally  soutli- 
eastcrly  direction,  going  through  the  following  cities  and  villages; 
Genoa,  Woodville,  ITcsscville,  Fremont,  Clyde,  Bcllevuc,  Monroe- 
ville  and  Norwalk.  The  distance  traversed  will  be  60  miles,  31 
miles  of  which  is  on  the  Maumee  &  Western  Reserve  Turnpike 
in  Sandusky  County. 

"It  is  the  inlcniinn  of  llu-  conipany  to  build  llu-  road  in  a  thor- 
oughly first-class  manner  throughout,  sparing  no  expense  to  make 
the  construction  modern  and  up  to  date  in  every  particular.  In 
fact,  the  road  is  to  be  built  to  keep,  not  to  sell.  The  whole  system 
will  be  in  operation  by  May  i,  1900,  but  only  the  first  half,  as  far 
as  Fremont,  will  be  pushed  hard  this  fall. 

"Contracts  have  already  been  let,  for  the  ground  construction 
as  far  as  Fremont,  to  the  Chase  Construction  Co.,  of  Detroit,  for 
everything  except  steel  in  bridges,  masonry  and  ballasting.  The 
Ohio  Brass  Co.  has  the  order  for  the  overhead  material.  Wes- 
tinghousc,  Church,  Kerr  &  Co.  are  to  furnish  the  steam  and  elec- 
trical machinery.  The  Carnegie  Steel  Co.  is  under  contract  for 
the  rails  through  Fremont.  These  are  to  be  7S-lb.  per  yard. 
Copper  bonds,  spikes,  bolts  and  angle  splices  arc  also  purchased. 

"The  road  will  be  equipped  with  the  three-phase  system.  The 
central  power  house  will  be  in  Fremont,  O.,  seven  substations 
being  used.  The  operating  offices  will  be  located  at  Fremont,  and 
the  hea('  office  probably  in  the  Majestic  Building.  Detroit." 

The  Comstock  Construction  Co.  has  been  organized  to  build 
the  road.  Its  officers  are:  W.  B.  Comstock,  president;  S.  F. 
Angus,  vice-president;  A.  W.  Comstock,  treasurer;  W.  A.  Com- 
stock, secretary;  Henry  A.  Haigh,  general  counsel. 

"A  railroad  corporation  known  as  the  Toledo,  Fremont  &  Nor- 
walk  Rnilroail  Co.,  will  be  organized  under  the  laws  of  Ohio,  witli 
a  capital  stock  of  $1,500,000.  Its  officers  will  be  S.  F.  Angus, 
prcsidoiU;  W.  B.  Comstock,  vice-president;  A.  W.  Comstock. 
treasurer;  W.  A.  Comstock,  secretary;  Henry  A.  Haigh,  assistant 
treasurer  and  general  counsel. 

«  ■  » 

PROTECTION  OF  WIRE  ROPES. 


Wire  ropes  for  transmitting  power  are  used  under  a  great 
variety  of  conditions  and  many  efforts  have  been  made  to  secure 
a  satisfactory  protective  coating  which  would 
answer  equally  well  for  ropes  used  in  a  dry 
atmosphere,  where  the  tendency  is  towards 
a  rapid  oxidation  and  sloughing  off  of  the 
coating,  for  those  exposed  to  acid  vapors,  and 
for  ropes  running  in  damp  conduits,  or  even 
submerged  in  water.  The  Ironsides  Co.,  of 
Colundjus.  C,  has  succeeded  in  perfecting  a 
coating  for  wire  ropes  which  it  submits  as 
perfectly  satisfactory  and  possessing  the  desirable  qualities  of  being 
tenacious,  pliable,  water-proof  and  free  from  destructive  acids  and 
also  acting  as  a  lubricant.  This  compound  is  known  as  "Wire 
Rope  Shield,"  and  has  been  used,  we  are  advised,  on  ropes  for  all 
sorts  of  service,  from  office  buildings  to  mines  and  dredging  ma- 
chinery. The  illustration  shows  a  section  of  wire  cable  protected 
externally  by  the  "shield"  and  filled  with  another  of  the  Ironsides 
products,  which  is  known  as  "Wire  Rope  Filler."  This  latter  is 
to  effectually  seal  the  cable  against  water  and  acids,  and  also 
prevent  abrasion  of  the  strands  by  surrounding  them  with  a  lubri- 
cant. The  company  states  that  many  of  the  prominent  makers  of 
wire  ropes  use  this  filler  in  their  wire  cables,  with  the  result  that 
the  life  of  the  product  is  greatly  increased. 


Some  trips  were  made  last  month  over  the  lines  of  the  New  Bed- 
ford, Middleboro  &  Brockton  (Mass.)  road,  which  is  nearing 
completion.  It  was  expected  that  the  road  would  be  finished  by 
September  ist. 


August  2ist  the  city  council  of  Atlanta,  Ga.,  passed  an  ordinance 
providing  for  a  close  supervision  and  regulation  of  the  street  rail- 
ways of  that  city.  A  bitter  contest  over  the  granting  of  franchises 
led  Joel  Hurt,  representing  tlie  Atlanta  Railway  &  Power  Co.  and 
the  Atlanta  Railway  Co.,  to  make  the  proposition  published  in  the 
.'\ugust  "Review",  page  522,  for  a  payment  to  the  city  of  a  portion 
of  the  gross  receipts  in  consideration  of  exclusive  franchises;  this 
the  city  refused  to  accept,  but  one  of  the  provisions  of  the  ordinance 
adopted  grew  out  of  it. 

The  ordinance  contains  the  following  principal  provisions: 

The  city  reserves  the  right  to  regulate  the  location  and  construc- 
tion of  all  tracks,  wires,  conduits,  etc. 

The  tracks  of  all  companies,  for  a  distance  not  exceeding  five 
blocks,  may  be  used  by  other  companies  upon  the  payment  of  just 
compensation. 

On  the  expiration  of  the  original  grants  to  the  .Atlanta  Consoli- 
dated Street  Ry.  fin  1921)  all  companies  shall  pay  the  city  a  portion 
of  their  gross  receipts  not  exceeding  s  per  cent  per  annum.  If  any 
of  the  present  companies  consolidate,  the  s  per  cent  tax  on  gross 
receipts  is  to  become  effective  at  once;  but  the  reciprocal  use  of 
transfers  shall  not  be  construed  to  be  a  consolidation. 

The  maximum  rate  of  fare  for  one  continuous  trip  between  5  a. 
m.  and  12,  midnight,  to  be  5  cents,  and  between  12,  midnight,  and 
=;  a.  m.  10  cents. 


BRIDGE  WRECKING  BY  ELECTRICITY. 


On  August  i8th  a  wooden  bridge  over  the  Wabash  river  at  Clin- 
ton, Ind.,  was  wrecked  by  electricity,  the  plan  of  operation  being 
that  of  Mr.  H.  N.  Mills,  of  Clinton,  and  described  in  the  Western 
Electrician.  The  bridge  was  735  ft.  long  and  consisted  of  three 
spans  with  a  70-ft.  draw  over  the  channel;  it  was  desired  to  remove 
the  bridge  without  injury  to  the  piers.  This  was  the  only  toll 
bridge  remaining  in  Indiana  and  the  approaches,  piers  and  abut- 
ments had  been  purchased  by  the  county,  which  had  contracted  for 
a  new  steel  structure.  The  late  owner  had  agreed  to  remove  the 
wooden  structure  within  30  days  but  could  find  no  one  to  under- 
take the  work  in  this  short  time.  Finally  Mr.  Mills  suggested  the 
use  of  electricity,  and  his  plan  was  adopted  with  success. 

Each  span  was  cut  through  in  two  places,  about  20  ft.  from  each 
pier,  by  burning  through  the  timbers,  of  which  there  were  27,  with 
loops  of  iron  resistance  wire  heated  by  electricity.  The  loops.  54  of 
them,  were  of  No.  12  iron  wire  with  sash  weights  attached  at  the 
bottom  to  pull  the  loops  down  as  they  burned  their  way  through  the 
timber.  Alternating  current  at  so  volts  was  used,  the  wires  being 
heated  to  a  cherry  red.  The  spans  were  cut  one  at  a  time,  i  h.  40 
niin.  being  required  for  each.  Current  was  turned  on  at  5  a.  m. 
and  the  last  span  fell  at  2  p.  m. 


PROPOSED  ROADS. 


Mr.  E.  W.  Taylor,  85  Commercial  Block.  Salt  Lake  City,  advises 
us  that  he  has  under  consideration  several  propositions  for  the  build- 
ipg  of  roads  of  from  25  to  50  miles  each. 


.\  street  railway  company  has  been  organized  at  Mankato.  Minn., 
with  officers  as  follows:  President.  H.  A.  Patterson:  vice-president. 
S.  J.  Stanwood;  secretarj'  and  treasurer.  John  B.  Meaghr.  No  sub- 
scriptions to  stock  have  been  offered  as  yet,  but  the  company  pro- 
poses to  do  so  before  January. 


The  Dayton  &  Northern  Electric  Railroad  Co..  with  general  of- 
fices at  Dayton.  O..  is  now  making  sur\eys  for  an  electric  road 
from  Dayton  to  Toledo.  162  miles.  The  company  has  an  authorized 
capital  of  $20,000.  which  will  be  increased  to  Si. 500.000:  the  officers 
are:  President.  Mr.  Randall:  vice  president,  general  manager  and 
purchasing  agent,  A.  E.  Townsend.  Cambridge.  O.:  treasurer.  M. 
F  Laviness:  secretary  and  superintendent.  Samuel  Stewart:  general 
consul.  Benjamin  S.  Henderson:  chief  engineer.  Robert  Gamble. 
Ai  the  present  time  the  surveys  for  20  miles  of  the  route  have  been 
completed,  and  on  .August  28th  the  contract  for  rails  was  let  to  a 
Canadian  firm  for  November  delivery. 
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54.  Pcar.son  Jack    Co 100 

55.  G.   P.   Maganii  .'\ir   Brake  Co Soo 

56.  ClirislcMisen    luiKiiu'criiiK  Co 700 

57.  McCiiiirc  Mamif.idiirinK  Co 800 

58.  Pennsylvania   Sliel   Co 3S8 

Sg.  Q   &   C  Co 350 

60.  Griflln   Wluel   Co 200 

61.  W.  T.  Van  Doin  Co 232 

62.  Pennsylvania  Car  Wluil  ("o 300 

63.  Lorain  Sleel   Co l.JOO 

64.  Dorner  Truck  &  ManufacliirinK  Co 700 

65.  llipwood-Barretl  Car  &  Vehicle  Fender  Co 600 

66.  Cling  .Surface  ManufactnrinK  Co 150 

67.  Wm.   Wharlon,  jr.,  &  Co 300 

68.  Charles   Scott   Spring   Co 165 

69.  R,   M.   Stiles 100 

70.  .\nieriean  Brake  Shoe  Co 100 

71.  Ironsides   Co    100 

72.  Siegrist  Lubricator  Co ISO 

7,1.  Morris   l':iectric   Co 675 

74.  Crane  Co 250 

75.  Multiplex   Retlector  Co 200 

76.  American  Vitrified   Conduit   Co ISO 

77.  New  Haven  Car  Register  Co 100 

78.  Chapman  Valve  Manutacturing  Co 100 

79.  U.  S.  Rocking  Grate  Bar  Co 100 

80.  J.  R.  McCardell  &  Co 150 

81.  Baltimore  Car  Wheel   Co 150 

82.  100 

83.  Major   Cement   Co 100 

84.  Weber  Rail  Joint  Manufacturing  Co 100 

85.  Joseph  Dixon  Crucible  Co 100 

CURB  SPACES.    WEST  SIDE  OF  BUILING. 

Taunton  Locomotive  &  Manufacturing  Co.  ,.  .90  ft. -x  10  ft. 

McGuire    Manufacturing   Co 50  ft.  x  10  ft. 

Taylor  Electric  Truck  Co 50  ft.  x  10  ft. 

Mr.  Jas.  R.  Chapman,  chairman  of  the  committee  on  exhibits, 
444  N.  Clark  St.,  Chicago,  advises  us  that  the  foregoing  list  of  ex- 
hibitors is  practically  complete.  A  few  of  those  whose  names  are 
on  the  list  may  decline  to  use  the  spaces  allotted  to  them,  still  hav- 
ing the  matter  under  advisement. 

Gallery  spaces  have  been  offered  to  some  late  applicants,  but  they 
have  not  yet  been  accepted. 

The  Committee  hopes  to  secure  permission  from  the  city  to 
fence  in  the  portion  of  the  street  occupied  by  exhibits.  It  is  possible 
that  the  curb  space  for  the  entire  length  of  the  building  may  be 
taken,  but  those  assigned  to  date  are  given  in  the  diagram. 

♦.»-♦. 

OTHER  PREPARATIONS  FOR  THE  CONVEN- 
TION. 


The  general  committee  having  charge  of  the  arrangements  for 
the  convention  of  the  American  Street  Railway  .Association  met  on 
August  14th  and  chose  Mr.  J.  M.  Roach,  general  manager  of  the 
Chicago  Union  Traction  Co.,  as  permanent  chairman.  The  com- 
mittees on  hotels  and  entertainment  were  consolidated  and  Mr. 
Roach  chosen  chairman  in  place  of  the  late  Mr.  Bowen. 

All  the  committees  are  now  at  work  on  their  respective  assign- 
ments, and  there  is  every  indication  that  the  next  convention  will 
surpass  all  previous  ones  in  attendance  and  interest. 

Exhibitors  sending  goods  should  see  that  they  are  marked  with 
the  consignor's  name  and  addressed  to  Tattersall's,  Chicago,  care 
of  H.  W.  Smith,  successor  to  .Vnderson  Transfer  Co..  t6iS  State  St. 
The  bill  of  lading  or  advice  that  the  goods  have  been  shipped  in 
his  care  should  be  sent  to  Mr,  Smith,  giving  particidars.  Goods 
will  be  delivered  to  the  proper  assigned  space  as  shown  on  the  dia- 
gram of  the  exhibit  hall.  .\n  early  shipment,  with  all  charges 
prepaid,  should  be  made  to  insure  delivery  at  the  hall  in  time.  Ex- 
l-iibitors  must  pay  for  delivering  goods  at  the  hall,  but  the  local 
committee  has  made  arrangements  with  H.  W.  Smith,  successor 
to  the  Anderson  Transfer  Co.,  to  deliver  all  shipments  to  and  from 
the  building  at  low  rates  if  sent  in  his  care.  Electrical  connections 
for  power  and  extra  lights  must  be  made  at  the  expense  of  the  ex- 
hibitor.    The  committee  on  exhibits  will  make  contracts  for  labor 


and  materials  at  regular  prices,  so  that  exhibitors  may  not  be  over- 
iliarged, 

.Septenii)er  isl  an  announcement  was  made  by  the  Association, 
which  is  in  part  as  follows: 

The  eighteenth  annual  meeting  of  the  American  Street  Railway 
Association  will  be  held  at  "Taltirsalls,"  State  and  l6th  Sts.,  Chi- 
cago, Oct.   17,  18,  19,  20,   1899, 

We  will  have  a  large  exhibition  of  street  railway  supplies,  every 
foot  of  space   in  the  hall  having  been  applied  for. 

At  a  meeting  of  the  lixeculivc  Committee,  held  in  Chicago,  Feb. 
6,  1899,  the  following  resolution  was  adopted: 

Resolved,  That  the  last  day  of  the  convention,  Friday,  October 
20th,  be  set  apart  for  the  systematic  and  careful  inspection  of  ex- 
hibits by  the  delegates  and  that  all  street  railway  managers  be 
urged  to  send  delegations  irom  their  mechanical,  operating  and 
accounting  departments  to  inspect  them. 

The  annual  banquet  will  be  held  Friday  evening,  when  the  olTi- 
cers  elect  will  be  installed. 

The  headquarters  of  the  association  will  be  at  the  Auditorium 
Annex.  The  Auditorium  is  across  tbe  street  and  managed  by  the 
same  parties.  Chicago  is  noted  for  its  good  hotels,  so  no  trouble 
will  be  experienced  in  securing  good  accommodations. 

HOTELS  AND  RATES. 

Auditorium,  American  plan,  $5  per  day  each  person. 

Auditorium  Annex,  European  plan,  $2  to  $4  per  day. 

Wellington,   European  plan,  $1.50  and  upwards. 

All  of  our  leading  hotels  are  within  a  radius  of  one-half  mile. 
They  include  the  Victoria,  Wellington,  Great  Northern,  Grand  Pa- 
cific, Palmer,  Treniont,  Sherman  and  Clifton,  and  all  are  within 
;o  minutes'  ride  of  the  hall. 

Railroad  rates  will  be  as  before,  one  and  one-third  fare  tor 
the  round  trip  on  the  certificate  plan.  Be  sure  and  get  a  certificate 
from  the  agent  when  you  purchase  your  ticket  and  leave  the  same 
with  the  clerk  when  you  register  at  the  hall;  it  will  be  signed  and 
ready  for  you  on  Thursday,  October  19th. 

Our  Chicago  friends  intend  to  make  your  visit  a  pleasant  and 
profitable  one,  so  that  you  will  not  regret  attending  this  convention. 

Please  make  your  arrangements  to  be  present,  if  possible. 

T.  C.  PE.VINGTON, 
Secretary -Treasurer. 

Approved:     CHARLES  S.  SERGEANT, 

President. 


The  program  of  papers  will  be  found  on  another  page. 


THE   TACOMA-SEATTLE   AIR  LINE. 


The  Tacoma-Seattle  Electric  Railway  Co.  tiled  on  .\ugust  loth 
its  acceptance  of  the  franchise  for  an  electric  railway  recently 
granted  by  the  city  councils.  .Accompanying  the  acceptance  was 
a  certified  check  for  $2,000,  deposited  by  John  Collins,  the  presi- 
dent of  the  company,  to  guarantee  the  performance  of  the  condi- 
tions imposed  by  the  franchise.  The  company  has  been  assured 
that  the  right  of  way  through  the  Puyalop  Indian  reservation  will 
be  forthcoming,  and  the  franchise  rights  both  in  Seattle  and  Ta- 
coma  have  been  agreed  upon.  The  contractors  will  first  devote 
their  attention  to  the  bridge  work  and  grading  along  the  right  of 
way.  The  roadbed  will  be  laid  with  70-lb.  steels  rails,  which  are 
I  cccssary  to  insure  the  rate  of  fpeed  at  which  the  cars  will  run. 
The  maximum  grade,  when  the  line  is  completed,  will  not  exceed 
one-half  per  cent  on  any  portion  traversed,  and  trains  will  be  able 
to  easily  maintain  a  schedule  of  40  minutes  between  the  two  cities. 

The  road  will  tap  the  towns  of  Des  Moines,  Sunnydale,  Buenna 
and  Stones  Landing.  There  are  three  lakes  contiguous  to  the 
right  of  way.  and  once  in  operation  the  line  is  expected  to  become 
a  very  popular  resort  for  campers  and  summer  pleasure  seekers. 

Work  upon  the  road  is  expected  to  begin  in  less  than  30  days, 
and  it  is  expected  to  establish  communication  between  the  two  cities 
not  later  than  next  .\pril. 


The  Municipal  .Assembly  of  New  York  has  fi-xed  September  i8th 
as  the  date  for  a  public  hearing  on  the  application  of  the  Manhat- 
tan &  Jersey  City  Railway  Co.  for  a  franchise  for  a  double  track 
tunnel  railway  from  New  York  City  under  the  Hudson  river  to  the 
Jersey  state  line. 
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MAINTENANCE  AND  REPAIR  OF   ROLLING 
STOCK. 


OPEN   AND  CLOSED  CAR  SIGN. 


Editor  "Review":  In  following  up  the  articles  on  the  "Main- 
tenance and  Repair  of  Rolling  Stock,"  by  Mr.  Greer,  of  the 
Yoakum  Improvement  Co.,  the  thought  suggests  itself,  that  the 
most  important  thing  is  whether  the  ideas  that  are  therein  set  forth 
art  based  on  actual  results  in  running  a  hundred-car  road.  If  there 
are  any  hundred-car  roads  running  in  the  country  with  a  force  of 
seven  men,  the  fact  is  not  well  known. 

In  the  first  place,  what  is  a  hundred-car  road?  We  think  it  can 
only  mean  a  road  that  operates  lOC  cars. 

Mr.  Greer  speaks  as  one  of  the  humbler  experts  who  made 
electrical  railroading  successful,  and  success  must  certainly  have 
been  attained  if  it  were  possible  for  100  equipinents  to  be  main- 
tained with  the  men  and  appliances  mentioned  in  his  article  in  the 
'"Review"  of  August  15th.  A  "humble  expert"  is  certainly  a  mis- 
nomer for  the  manager  of  such  a  road. 

Coming  first  to  the  painting.  If  the  cars  are  re-painted  every 
two  years,  and  re-touched  twice  a  year,  that  means  that  this  painter 
and  apprentice  will  have  to  paint  one  car  a  week  and  touch  up  four 
cars  per  week.  This  makes  no  allowance  for  repairs  due  to  acci- 
dents and  collisions.  To  properly  do  this  work  is  impossible,  with 
the  force  named,  unless  that  apprentice  is  a  freak;  two  painters 
could  not  do  it. 

We  will  not  speak  of  that  lone  car  builder,  as  we  dislike  to  speak 
ill  of  the  dead,  and  there  is  certainly  no  such  man  living.  But  the 
blacksmith  that  can  help  both  the  machinist  and  the  car  builder, 
besides  doing  the  blacksmith  work  on  100  equipments,  ought  to  live 
forever,  especially,  if  he  gets  that  air  pipe  to  his  furnace,  as  recom- 
mended by  Mr.  Greer. 

A  man  that  can  do  all  the  armature,  and  other  electrical  re- 
pairs, on  roo  cars  is  something  we  have  read  of  but  never  seen; 
but  we  reserve  our  sympathy  for  that  one  machinist  and  the  ap- 
prentice who  do  the  repairs  and  keep  the  equipments  clean. 

A  hundred-car  road  will  average  about  one  pair  of  wheels  per  day, 
if  the  cars  are  running,  and  make  the  mileage  that  most  managers 
want  them  to  make. 

In  the  distribution  of  labor  there  is  no  provision  made  for  bab- 
bitting bearings,  and  all  such  work,  unless  the  machinist  inci- 
dentally does  that  work  between  times,  and  there  certainly  is  no 
provision  made  for  repairs  to  trucks.  The  only  way  to  avoid  these 
repairs,  so  far  as  we  know,  is  to  let  them  stay  in  the  house.  How 
does  Mr.  Greer  propose  to  take  care  of  the  truck  repairs?  No  one 
(except  in  his  mind)  has  been  able  to  do  this  without  help. 

After  attaining  such  remarkable  results,  it  is  surprising  that  Mr. 
Greer  should  not  advocate  manufacturing  all  supplies  necessary. 
He  says  he  does  not  believe  in  street  car  companies  doing  this 
work,  but  in  this  same  article  he  has  a  drawing  of  a  simple  and 
inexpensive  lift,  which  may  be  made  in  your  own  shop.  By  the 
way,  that  air  hoist  is  a  dandy!  The  statement  that  air  can  be  ad- 
mitted to  all  four  cylinders  simultaneously  is  true,  but  the  idea 
that  a  hoist  so  connected  can  be  practically  used  is  ridiculous,  and 
has  never  been  done  under  the  circumstances,  as  stated. 

We  won't  say  anything  about  the  selection  of  tools,  but  that 
son  of  Vulcan,  who  prefers  a  pneumatic  hammer  in  place  of  a 
helper,  certainly  ought  to  be  on  exhibition  at  the  ne.xt  convention 
in  Chicago. 

If  the  results  claimed  have  actually  been  obtained  and  can  be 
duplicated  then  there  are  several  hundred-car  lines  in  this  coun- 
try that  waste  thousands  of  dollars  every  year.  If  it  is  ordinary  day 
dreaming,  then  it  has  no  place  in  the  "Review." 

THOS.  ELLIOTT, 
Chief  Engineer  .Atlanta  Consolidated  St.  Ry. 

Atlanta,  Ga. 


The  Metropolitan  Elevatod  in  this  city  carries  a  large  number  of 
passengers  to  the  baseball  park,  and  to  encourage  this  business 
have  had  all  the  cars  supplied  with  a  sign  which  is  fastened  on  both 
sides  of  the  car  about  the  middle  and  above  the  windows.    To  save 


Open 


the  trouble  of  putting  them  on  and  ofT  the  sign  is  made  in  two 
parts,  hinged  in  the  middle,  and  when  open  carries  the  notice,  and 
when  closed  is  scarcely  noticeable. 

Our  illustration  will  readily  explain  the  manner  in  which  the  sign 
is  made. 

*  '  * 

RAIL  LIFTER. 


The  accompanying  illustrations  show  a  new  rail  lifter  of  Euro- 
pean design  which  is  described  in  Engineering  of  June,  1899.  The 
illustrations  showing  the  tool  in  perspective  and  in  section  are  suffi- 


R.\IL  LIFTER. 

cient  to  explain  its  operation.  The  handle  lever  which  is  put  into 
the  successive  notches  on  the  frame  pushes  the  lifting  lever  down 
a  certain  distance,  thus  raising  the  track.  The  lifting  lever  is  held 
in  place  while  the  handle  lever  is  being  changed  to  the  next  notch 
by  means  of  the  stop  pivoted  on  the  lifting  lever  as  shown,  which 
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bears  against  a  locking  lever  pivoted  below.  It  will  be  seen  that  the 
back  of  the  locking  lever  is  out  of  center  with  the  fulcrum  of  the 
lifting  lever,  and  hence  the  latter  having  been  forced  down  cannot 
Ry  back  when  the  pressure  is  taken  ofT,  as  the  follower-piece  sliding 
down  in  its  slots  takes  up  all  slack  and  keeps  the  locking  lever  in 
close  contact  with  its  stop.  To  raise  the  lifting  lever  again,  it  is 
only  necessary  to  lift  this  fuUower-piecc,  thus  allowing  the  locking 
lever  to  move  back. 

FOR  TESTING  MOTORS. 


The  different  car  equipments  at  present  used  by  the  Chicago  City 
Ry.  require  that  five  motors  be  mounted  for  testing  armatures.  Ac- 
cordingly Mr.   C.   E.   Moore,   the  master  mechanic,   has  designed 
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a  special  arrangement  for  convenient  testing.  The  five  motors  have 
been  mounted  with  the  axle  bearings  in  line  and  a  4-in.  shaft  21  ft. 
long  placed  in  them;  in  addition  to  the  10  bearings  thus  provided 
by  the  motor  cases,  there  are  two  bearings  which  are  in  brackets 
bolted  to  posts  which  are  part  of  the  building.  These  five  motors 
are:     G.  E.  800,  Walker,  Westinghouse  12A,  Westinghouse  49  and 


Wcstinghousc  3.  In  case  another  type  of  motor  should  be  used  in 
the  future  the  main  shaft  may  be  readily  extended.  In  the  proper 
place  beside  each  motor  a  gear  wheel  is  fixed  to  the  main  shaft 
which  in  this  testing  machine  corresponds  to  the  car  axle. 

In  order  to  provide  a  resistance  for  the  motor  to  work  against 
two  car  wheels  are  keyed  on  the  shaft  between  the  third  and  fourth 
motors,  and  a  pony  brake  applied  to  them.  The  two  wheels  are 
placed  close  together,  the  flanges  being  outside,  and  give  a  surface 
about  5  in.  wide  to  which  a  brake  can  be  applied,  the  flanges  acting 
as  a  guide  for  the  brake  shoes. 

The  brake  shoes  and  the  yoke  and  supports  in  which  they  are 
mounted  are  shown  in  the  sketch.  Each  shoe  is  a  large  casting 
presenting  a  friction  surface  4"/^  in.  wide  by  about  24  in.  long,  with 
side  flanges  to  guide  its  horizontal  motion  in  the  yoke;  the  shoes 
are  hollow  with  holes  tapped  for  I  in.  pipes  to  provide  for  cir- 
culating water  through  them.  The  yoke  is  forged  from  I  x  4'in. 
bar  iron,  offset  up  to  pass  the  shaft  and  out  to  pass  the  wheel 
hub,  as  shown  in  the  sketch;  the  two  sides  of  the  yoke  arc  held 
apart  by  two  distance  pieces.  At  one  end  the  distance  piece  is  a 
cast  iron  block  3  x  4  x  %Yi  in.;  at  the  front  end  it  is  8}4  in. 
long,  but  the  central  portion  is  circular  with  a  recess  in  one  side  to 
hold  a  brass  nut  in  which  works  in  form  the  l^i-in.  screw  for  set- 
ting up  the  brake  shoes.  This  stress  is  applied  by  a  hand  wheel 
about  30  in.  in  diameter. 

The  yoke  is  supported  in  two  cast  frames,  shown  in  detail  in  the 
sketch,  bolted  to  the  floor.  There  are  no  arrangements  for  meas- 
uring the  work  absorbed  by  the  brake. 

A  switchboard  with  the  necessary  switches  and  Weston  volt- 
meter and  ammeter  is  located  near  the  side  wall;  near  this  board 
i.-  a  series-parallel  controller  for  manipulating  the  motors. 

The  testing  room  is  on  the  third  floor  of  the  shops  and  adjoins 
the  armature  winding  shops;  an  overhead  traveler  system  enables 
the  armatures  to  be  run  from  the  shop  directly  to  the  motor  in 
which  it  is  tested. 


NEW  YORK  BRAKE  TESTS. 


In  the  "Review"  for  May,  page  336,  was  published  the  announce- 
ment of  the  Railroad  Commissioners  of  New  York  inviting  the 
makers  of  brakes  for  street  cars  to  submit  them  for  an  ofKcial  test. 
In  response  to  this  invitation,  21  diflFerent  systems  of  brakes  were 
submitted  for  tests,  and  six  of  these  were  to  be  tested  on  August 
29th  and  30th. 

The  tests  were  made  on  the  Lenox  Ave.  line  of  the  Metropolitan 
Street  Ry.,  between  146th  St.  and  135th  St.,  in  New  York  City,  this 
portion  being  appro.\imately  level.  Fourteen  speed  and  distance 
curves  were  taken  for  each  brake,  three  each  at  initial  speeds  of  8, 
\^,  15  and  16  miles  per  hour  and  two  at  16  miles  per  hour  using 
sand.  The  brakes  were  all  fitted  to  long  cars  mounted  on  Brill 
maximum  traction  trucks. 

The  apparatus  for  registering  the  speed,  distance  and  time  was 
designed  by  Mr.   C.   R.   Barnes,  the  comissioners'  engineer.     For 
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recording  the  speed  there  are  two  wooden  wheels  mounted  on  an 
.i.xle  and  held  against  the  rails  for  springs;  the  axle  is  geared  to  a 
shaft  which  in  turn  is  connected  to  a  screw  by  friction  gearing.  On 
the  screw  is  a  carriage  with  the  recording  pencil.  The  pencil  has 
a  weight  attached  to  it  and  is  carried  downward  at  a  rate  determined 
by  a  clock  mounted  on  the  carriage.  A  Boyer  speed  recorder  is 
mounted  in  the  usual  manner  and  an  adjustable  stop  placed  so  that 
01  reaching  a  given  speed  the  dial  pointer  makes  contact  with  it. 
This  contact  closes  an  electric  circuit  and  the  action  of  the  current 
simultaneously  throws  into  gear  the  friction  clutch  driving  the 
carriage,  releases  the  escapement  controlling  the  vertical  motion  of 
the  pencil  and  rings  a  bell,  which  is  the  signal  for  the  motorman  to 
slop. 

The  first  test,  .August  J9th,  wms  that  of  the  electric  brake  of  the 
General  Electric  Co.,  and  this  was  followed  by  a  test  of  the  Delvin 
brake;  because  of  rain  and  a  misunderstanding  of  the  method  of 
applying  the  brakes,  these  tests  were  not  made  a  part  of  the  perma- 
nent record. 

August  30th  and  31st  and  September  7th  the  first  series  of  tests 
••vere  concluded,  satisfactory  records  being  secured.  These  brakes 
tested  were  the  Price  momentum  brake,  controlled  by  the  Peckham 
company,  the  Christenscn  air  brake,  the  Standard  air  brake,  the 
G.  E.  electric  brake,  the  Devlin  brake.  Tests  of  a  brake  submitted 
by  the  Columbia  Electric  Car  Lighting  &  Brake  Co.,  and  sched- 
uled for  September  7th,  were  postponed,  the  company  not  being 
ready. 

■»  «  » 

PENNSYLVANIA  STATE  ASSOCIATION. 


CINCINNATI, 


NEWPORT  &  COVINGTON 
EARNINGS. 


The  eighth  annual  meeting  of  the  Pennsylvania  Street  Railway 
-Association  will  be  held  at  Lancaster  on  October  4th  and  5th,  and 
promises  to  e-xceed  in  point  of  interest,  instruction  and  entertain- 
ment any  meeting  heretofore  held  by  the  association. 

The  association  will  meet  on  Wednesday  at  11  a.  m.  at  the  Stevens 
House.  Addresses  will  be  delivered  and  scientific  papers  on  dif- 
ferent subjects  of  interest  to  the  members  of  the  association  will  be 
read  and  discussed,  including  addresses  by  Hon.  James  C.  Beck,  of 
Philadelphia;  Frank  Sillnian,  jr.,  of  the  Scranton  Railway  Co.;  W. 
P.  Mackenzie,  of  the  Harrisburg  Foundry  &  Machine  Works,  and 
others. 

The  addresses  to  be  delivered  and  papers  prepared  by  practical 
street  railway  men  will  be  a  feature  of  unusual  interest  and  instruc- 
tion to  the  convention. 

The  second  day  will  be  devoted  to  a  series  of  entertainments  and 
excursions,  including  a  trolley  ride  over  the  system  of  the  Pennsyl- 
vania Traction  Co.,  and  luncheon  at  Chickies  Park.  The  indica- 
tions point  to  a  more  largely  attended  meeting  than  any  that  has 
yet  been  held  by  the  association.  The  list  of  papers  to  be  presented 
at  the  meeting  has  not  yet  been  completed,  but  programs  will  short- 
ly be  mailed  furnishing  a  detailed  statement  of  exercises  for  the 
first  day  and  the  entertainments  oflfered  for  the  second  day  of  the 
convention,  which  will  be  both  as  instructive  and  enjoyable  as  any 
meeting  that  has  yet  been  held  by  the  association. 

By  provision  of  the  by-laws  of  the  association  not  only  street 
railway  companies  in  the  state  of  Pennsylvania,  but  all  manufactur- 
ers of  street  railway  supplies,  are  eligible  to  membership  in  the 
association,  the  fee  for  membership  in  each  case  being  $25  and 
annual  dues  $10. 

Members  of  the  association  are  urged  to  send  as  many  repre- 
sentatives as  possible  to  the  convention,  and  others  who  have  not 
yet  joined  the  association  are  also  cordially  invited  to  join  and  be- 
come acquainted  with  the  advantages  of  membership  with  the  asso- 
ciation. 

For  further  information  address  the  secretary.  S.  P.  Light,  Le- 
banon, Pa. 


.About  half  a  ton  of  trolley  wire  was  cut  down  and  carried  ofT 
by  thieves  upon  the  line  of  the  Norristown  (Pa.)  &  Chestnut  Hill 
road  on  August  23d.  This  is  the  fifth  robbery  of  the  kind  within 
a  month,  and  no  trace  of  the  thieves  has  been  discovered. 


Burglars  attempted  to  break  open  a  safe  with  nitroglycerin  in 
the  office  of  the  Chicago  &  Milwaukee  Electric  Ry.  on  -August  28th. 
but  were  evidently  frightened  away.  The  door  of  the  safe  was  bent 
but  did  not  give  away.    There  was  about  $1,200  in  the  safe. 


President  Ernst  sends  us  the  following  figures  concerning  the 
operation  of  the  Cincinnati,  Newport  &  Covington  Street  Ry.  for 
July,  1899: 

Gross  receipts $68,703,99 

Operating  expenses 24,204.53 

Gross  earnings  44,499.46 

Tolls,  damages,  taxes,  etc 12,062.36 

Net  earnings  32,437.10 

Increase  over  July,  1898 1 1,210.96 

Ratio  of  expenses  to  earnings  with  tolls.  ..  .   45.92  per  cent 
Ratio  of    expenses    to  earnings  with  tolls, 

July,   1898   62.78  per  cent 

Ratio  of  expenses  to  earnings  without  tolls.  .  35.22  per  cent 
Ratio     of    expenses     to     earnings     without 
tolls,  July,   1898 52.86  per  cent 


AMERICANS  SEEKING  LONDON  FRANCHISES. 


A  trolley  line  from  London,  Eng.,  to  Brighton,  one  of  the  prin- 
cipal seaside  resorts,  has  been  projected  by  Albert  Johnson,  of 
Brooklyn,  N.  Y.,  who  until  recently  was  one  of  the  principal  owners 
of  the  Nassau  hues  of  the  latter  city.  To  secure  a  railway  franchise 
in  England  it  is  necessary  not  only  to  survey  all  the  territory 
covered,  but  furnish  the  city  with  lithographed  maps  illustrating 
exactly  what  is  to  be  done  and  how  you  are  going  to  do  it.  The 
maps  are  being  prepared  and  should  be  lithographed  at  the  close 
of  this  month.  On  October  ist  Mr.  Johnson's  company  will  make 
its  application  and  hopes  to  get  it  without  any  trouble. 

In  speaking  of  the  projected  road  Mr.  Johnson  says:  "The  dis- 
tance between  London  and  Brighton  is  45  miles.  That  distance 
we  will  travel  over  a  private  way,  going  over  or  under  all  intersect- 
ing roadways  and  interfering  and  touching  no  public  thoroughfare. 
The  tracks  will  be  iio-Ib.  T-rails.  No  grade  will  be  over  ij^^  per 
cent.  This  will  enable  us  to  maintain  an  even  speed,  so  that  with 
the  motors  we  will  use  the  distance  between  London  and  Brighton 
will  be  covered  at  an  average  speed,  including  stops,  of  a  mile 
a  minute.  Wc  have  been  surveying  the  ground  from  London  to 
Brighton  and  expect  to  have  that  work  done  by  the  end  of  this 
month.  A  score  or  more  surveyors  have  been  at  work  since  I 
was  over  in  the  spring." 

The  tares  which  it  is  proposed  to  charge  over  this  route  will  cer- 
tainly appeal  to  the  people.  The  present  fare  from  London  to 
Brighton  is  $1.50,  or  6  shillings.  The  fare  for  the  trolley  route 
has  been  fi.xed  at  6  pence.  Within  the  city  limits  the  fare  will  be 
2  pence,  which  it  is  expected  will  attract  considerable  traffic. 

The  franchise,  of  course,  depends  entirely  upon  the  municipal 
government.  At  present  most  of  the  electric  railways  are  owned 
by  the  city,  although  they  are  leased  to  private  corporations,  which 
run  them.  The  capital  for  the  enterprise  is  ready  whenever,  the 
requisite  permission   is   obtained. 


BOYCOTT  AT  CHATTANOOGA,  TENN. 


On  August  1st,  a  number  of  the  employes  of  the  Chattanooga 
(Tenn.)  Electric  Railway  Co.  organized  a  local  division  of  the 
Amalgamated  Association  of  Street  Railway  Employes.  The  com- 
pany was  convinced  that  the  object  of  the  association  was  to 
foment  discord  and  notified  the  men  that  those  of  them  who  wished 
to  retain  membership  in  the  union  could  not  remain  in  the  com- 
pany's employ.  In  accordance  with  this  rule  15  men  were  dis- 
charged on  August  6th,  and  their  places  filled  by  new  men  who 
had  been  taken  on  in  anticipation  of  there  being  vacancies.  The 
company  employed  67  men.  26  of  whom  joined  the  union;  11  of 
that  26  afterwards  withdrew. 

The  union  organized  a  boycott  against  the  company,  but  this 
movement  proved  a  failure,  the  sympathy  of  street  car  patrons 
being  alienated  by  the  riots  and  the  stoning  of  cars  by  which 
the  men  sought  to  injure  the  company's  property.  By  August 
28th  the  boycott  was  reported  to  have  petered  out. 


The  new  electric  road  in  Fond  du  Lac  was  opened  on  August  21st 
,ith  a  trolley  ride  of  the  business  men  of  the  town  that  evening. 
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SOME  NEW  TYPES  OF  STREET  CARS. 


Tlic  r;ir  sliciwii  in  I'lK-  I  is  of  considerable  itiU-rest  since  it 
sccnis  to  1)C  tile  first  open  car  of  purely  American  type  ever  sent 
to  Europe.  It  is  from  the  sliops  of  the  Brill  company,  and  is  of  the 
standard  u-bencli  ty|)e  and  is  mounted  on  "luireka"  maximum 
traction  trucks.  The  lenKlh  over  the  end  posts  is  34  ft.;  it  is  43  ft. 
8  in.  over  the  buffers,  but  the  limitations  of  French  streets,  how- 
ever, come  In  and  a  width  of  only  5  ft.  lO'A  in.  is  permitted  at  the 


Krcat  length  of  the  car  is  particularly  noticeable,  showing  that 
the  French  street  railway  people  at  least  are  waking  up  to  the 
advantages  of  as  large  a  car  as  can  be  u.scd  on  their  streets  and  arc 
beginning  to  use  them. 

Another  new  type  of  car  is  the  convertible  car  of  the  Norfolk 
Western  Street  Railway  Co.,  from  the  Brill  Works,  which  differs 
materially  from  any  which  have  hitherto  been  put  in  operation. 
As  will  be  seen  from  Kig.  2,  it  is  completely  veslibulcd,  giving 
it  the  same  protection  in  winter  as  cars  dcsigne<l  for  the  most  cx- 


FIC.  1     THE  FIR.ST  AMERICAN  TYPE  CAR   FOR  EUROl'K. 


sills.  This  is  increased  to  6  ft.  5  in.  kt  the  posts,  but  the  extreme 
width  at  any  part  had  to  be  kept  down  to  7  ft.  8J4  in.,  and  for  this 
reason,  although  the  car  has  12  benches,  its  seating  capacity  will 
not  exceed  48  persons,  allowing  the  .American  standard  of  17  in. 
each.  The  platforms  are  4  ft.  long  and  are  separated  from  the  body 
of  the  car  by  bulkheads  in  the  usual  manner.  Only  two  sashes  :  re 
placed  in  these  bulkheads,  and  the  peculiar  form  of  the  grab  han- 
dles seen  on  the  posts  is  also  made  necessary  by  the  narrowness 
of  the  body  and  the  limiting  wi<ltli.  The  openings  between  the 
seats  are  closed  by  leather  covered  hook  chains  and  the  interior 


trcme  northern  service.  The  body  of  the  car  is  22  ft.  11  in.  longi, 
and  the  platforms  arc  4  ft.  6  in.  long,  giving  a  total  over  the 
dashers  of  practically  32  ft.  It  is  mounted  on  a  heavy  pattern  of 
No.  21-E  truck  which  has  an  8-ft.  wheel  base  of  standard  gage.  The 
wheels  are  33  in.  in  diameter  and  the  car  is  to  be  fitted  with  two 
G.  E.  1,000  motors.  The  vestibules  arc  arranged  so  as  to  have  as 
much  window  surface  as  possible  and  thus  give  the  motorman  a 
clear  view  in  all  directions.  The  windows  are  fitted  with  sash  and 
p.iiiels  which  lift  out.  These  panels  are  of  cherry  and  arc  finished 
in  the  natural  color  of  the  wood.     When  they  are  removed  the  car 


FIG.  2     NEW  KRILL  CONVERTIBLE  CAR. 


finish  is  of  bird's-eye  maple  lor  the  head  liiiging,  and  ash  for  the 
trimming  over  the  openings. 

Tlie  trucks  have  30-in.  and  20-in.  wheels,  with  a  4-ft.  wheel  base 
of  standard  gage,  and  are  furnished  with  G.  E.  1,000  motors. 
These  cars  without  motors  weigh  15.275  lb.,  and  the  weight  of  one 
truck  is  3,000  lb.  The  steps  are  18  in.  from  the  ground  with  a  15-in. 
riser,  and  the  openings  are  closed  by  curtains  which  come  to  the 
floor,  the  round  corner  seat  end  panels  enabling  this  to  be  done 
easily. 

Shipment  was  effected  after  the  car  was  entirely  completed  by 
taking  it  apart  in  sections  and  packing  it  closely  in  boxes.     The 


becomes  practically  an  open  one.  The  curved  panels  below  the  seit 
hot  only  strengthen  the  body  but  greatly  add  to  the  safety  of  the 
car  in  case  of  accident.  It  is  so  low  that  the  passenger  has  all  the 
advantages  of  the  side  entrance  type.  There  are  fourteen  seats 
with  reversible  backs  and  four  stationary  seats.  The  total  seating 
capacity  of  the  car  is  36.  The  seats  are  upholstered  in  red  plush, 
the  interior  finish  over  the  windows  is  of  cherrv-.  and  the  head 
lining  is  of  maple  veneer  highly  decorated.  The  drop  platform  and 
a  step  with  a  13-in.  riser  brings  the  tread  of  the  step  within  15^ 
in.  of  the  head  of  the  rail.  It  has  Sterling  brakes,  electric  head- 
lights and  eight  lights  within  the  car. 
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FOREIGN  FACTS. 


Siemens  &  Halske  are  preparing  plans  for  a  projected  railway  in 
the  city  of  Coburg,  Germany. 


Bon  Clench,  the  highest  moimtain  in  Scotland,  will  have  an  elec- 
tric road  to  its  summit  and  a  sanitarium. 


A  new  electric  line  has  been  put  in  operation  in  the  City  of  Conio, 
Italy.  The  road  is  only  a  mile  long  but  will  be  extended  later. 


It  is  proposed  to-cojjStFUCt  a  light  railway  between  Beverley,  Eng- 
land, and  the  Unit  St_iBarnslcy  Railway,  a  distance  of  about  eight 
miles.  ■)"• 


All  the  street  car  lines  of  Lisbon,  Portugal,  arc  to  be  equipped 
with  electricity.  A  delegation  of  Portugese  is  coming  to  the  United 
States  to  study  the  subject.- 


The  .Vustrian  Govejnincnt  has  granted  a  concession  to  the  city 
of  Prague  to  construct  an  electric  railway  system  through  the  city 
and  suburbs,  thp  line  to  be  conipletcd  within  two  years. 

The  Sheffield  Car  Co.,  of  Throe  Rivers,  Mich.,  has  received  two 
orders  for  a  carload  of  hand  cars  for  both  the  Russian  government 
railroad  in  Siberia,  and  President  Kruger's  railroad  in  South  .'\frica. 


U.  S.  Consul  Hugh  Pitcairn  writes  that  Hamberg,  Germany,  has 
the  most  complete  trolley  system  operated  on  the  Continent,  the 
whole  plant  being  constructed  by  a  local  corporation  controlling 
.American  patents. 


The  London  County  Council  has  voted  £  10,000  for  preliminary 
plans  and  surveys  for  an  electric  tramway  from  Westminster-bridge 
to  Tooting.  A  report  on  the  plan  from  Prof.  Kennedy  recom- 
mended the  conduit  svstem. 


The  Loraine  Steel  Co.,  of  Johnstown,  Pa.,  is  the  successful  bidder 
for  furnishing  50  miles  of  steel  rails  for  a  trolley  road  to  be  built  by 
the  Honolulu  Traction  Co.  in  the  Hawaiian  capital.  The  road  will 
be  completed  by  the  end  of  next  year. 


Three  rival  railway  companies  in  Tokio,  Japan,  who  have  unsuc- 
cessfully sought  street  railway  franchises,  have  combined  and  or- 
ganized a  company  capitalized  at  15,000,000.  yen.  It  is  understood 
that  the  concession  will  be  granted  to  this  new  company. 


The  street  railways  of  Paris  now  have  12  different  motive  power 
systems  in  use  operating  31  lines.  Of  these,  six  use  accumulators, 
two  a  combination  of  atfcuniulators  and  overhead  lines,  one  an  over- 
head conductor  and  cogduft,  one  surface  contacts  and  others  com- 
pressed air,  steam,  etcr  "•■ 


.'\11  the  northern  pirLjjtXtiily  is  covered  with  a  network  of  steam 
tramway  lines,  manV  of  vtlficli^have  >Kiw  been  converted  to  electric 
roads.  Milan  is^the  center  of  this  system.  It  is  possible  to  go  from 
that  city  enorni^us  distances  by  the  "vapore."  and  it  furnishes  an 
ideal  means  for  seeing  the  country. 


For  some  years  rival  projectors  have  unsuccessfully  applied  for 
permission  to  build  electric  railways  in  Yokohama.  Japan.  The 
council  has  now  authorized  the  construction,  provided  the  appli- 
cants form  one  company,  and  throw  open  its  subscription  books  to 
all  applicants.    Such  a  company  is  being  organized. 


The  first  electric  line  in  the  United  Kingdom  was  built  in  Ire- 
land from  Portrush  to  the  Giant's  Causeway,  and  it  is  now  under- 
going extensive  improvement.  The  inetal  center  poles  which  are 
being  put  in  came  from  Ohio,  and  the  wire  from  Massachusetts. 
The  new  electric  system  now  being  installed  is  after  the  design  of 
Sir  William  Siemens. 


The  first  electric  railway  in  China  was  opened  June  24th  between 
the  Peking  station  at  Machiapu  and  the  south  gate  of  the  city  of 


Peking.  Eventually  it  is  proposed  to  extend  the  line  inside  the  city. 
The  barrier  at  present  in  the  way  is  the  necessity  for  breaking  a 
new  gate  through  the  city  walls.  It  is  thought  that  the  authorities 
will  yield  this  privilege. 


Catania,  Sicily,  has  recently  introduced  electric  railways  (about 
24  miles  in  length),  the  concession  for  which,  together  with  the 
electric  lighting  of  Catania  and  district,  have  been  granted  to  Ger- 
man capitalists.  The  population  of  Sicily  is  rapidly  increasing,  and 
the  introduction  of  the  electric  light  in  the  principal  towns  is  likely 
to  be  a  feature  of  the  near  future. 


Meran,  in  the  Austrian  Tyrol,  was  recently  the  scene  of  a  serious 
catastrophe.  An  inclined  railway  runs  up  the  Schneeberg,  and  as 
a  party  of  tourists  were  making  the  ascent  the  cable  by  which  the 
car  \vas  moved  broke,  the  brakes  or  the  safety  appliances  did  not 
appear  to  work,  and  the  car  was  dashed  to  pieces  in  the  valley  be- 
low and  several  of  the  passengers  w'cre  fatally  injured. 


The  tramway  bill  of  the  Corporation  of  Sunderland,  England,  has 
received  the  royal  assent,  and  the  council  has  agreed  to  purchase 
the  undertaking  from  the  Sunderland  Tramways  Co.  at  a  cost  of 
£35.000.  The  whole  of  the  old  and  new  routes  are  to  be  electrically 
equipped  by  August  31,  1900,  the  total  expenditure  being  estimated 
at  £  126.618.  The  contract  has  been  placed  in  the  hands  of  Messrs. 
Dick,  Kerr  &  Co. 


The  Corporation  of  Limerick,  Ireland,  has  appointed  a  committee 
to  consider  a  new  proposal  from  the  Limerick  Electr'c  Tramway 
Co.,  under  which  the  company  proposes  to  proceed  without  asking 
the  Corporation  to  give  any  guarantee  whatever.  The  company 
propose  to  lay  si.x  or  eight  miles  of  tramways,  the  cost  to  be  about 
£70.000.  of  which  £40,000  would  be  spent  in  the  city,  in  addition  to 
the  company  employing  permanently  a  stafif  of  300  men. 


The  San  Juan  and  Rio  Piedras  Railway  Co.  has  been  incorporated 
at  Albany,  New  York,  to  operate  an  electric  railway  and  furnish 
electric  light  at  Porto  Rico.  The  company  will  operate  the  first 
electric  railway  and  electric  power  plant  on  the  island.  It  has 
purchased  a  steam  road  eight  miles  long  and  electricity  will  be 
substituted  as  a  motive  power,  the  overhead  trolley  system  being 
used.    The  work  of  reconstructing  the  road  has  already  begun. 


Consul-General  J.  G.  Stowe  writes  from  Johannesburg,  South 
Africa,  that  concessions  for  electric  railways  arc  wanted  in  that  city 
but  are  refused  by  the  Government  believing  that  they  would  stop 
the  sale  of  forage  and  horses.  The  streets  are  wide  and  the  city 
is  a  busy  one,  but  the  motive  power  of  the  street  railways  consists 
of  horses  and  mules.  He  states  that  electric  lines  should  also  be 
built  in  Kimberley,  East  London,  and  Durban.  The  horse  -cars 
still  run  in  these  cities,  and  the  length  of  the  present  roads  is  great. 


Nelson,  B.  C,  was  en  fete  on  July  31st,  the  occasion  of  driving 
the  first  spike  of  the  electric  street  railway.  The  spike,  which  was 
a  gold  one,  was  driven  by  Mr.  C.  S.  Drummow,  managing  director 
of  the  Duncan  Mines,  and  a  director  of  the  British  Electric  Tram- 
way Co.,  which  has  lines  in  various  parts  of  the  world.  A  banquet 
was  held  in  the  evening,  at  which  representative  men  from  all  parts 
of  the  Kootenay  were  present.  This  Nelson  railway  is  the  first 
street  railway  in  Kootenay,  and  the  population  of  Nelson  has 
reached  6,000. 


The  British  Tramways  Co.,  of  England,  has  contracted  with  the 
British  Thomson-Houston  Co.,  Ltd.,  for  four  500-kw.  tramway 
generators,  coupled  direct  to  vertical  cross  compound  engines  of 
the  Corliss  type,  together  with  three  30-kw.  motor  generators  and 
two  50-kw.  lighting  machines;  also  a  complete  switchboard  for  this 
machinery.  Also  for  150  single  truck  double  deck  cars.  The  British 
Thomson-Houston  Co.  is  to  act  as  English  representatives  for  the 
General  Electric  Co.  Not  having  the  facilities  necessary  for  build- 
ing the  machinery  embodied  in  this  contract,  everything  pertaining 
to  the  electrical  part  of  the  order,  the  amount  of  which  is  estimated 
at  quite  $100,000,  will  be  constructed  in  the  American  works  of  the 
General  Electric  Co. 
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AMERICAN   ELECTRICAL  WORKS  CLAMBAKE. 

Am  i-\(iU  III'  iiiliTcsl  1(1  flcctrir;il  iiu-ii  iIiimiikIihiiI  ilii'  covintry 
i-  llu-  Miimial  clam  IjaUc  tiwan  by  the  iiiaiiaKc-r  nl  llic  .American 
l-,liiiru:ii  Works,  Mr.  K.  F.  Phillips,  and  the  bake  of  this  year, 
which  was  held  011  the  yth  of  Sepleniher,  was  the  most  noleil  and 
enjoyable;  it  was  more  largely  attended  llian  on  any  previous  year, 
there  bein^  present  ^(yC)  whose  names  were  registered.  Cards  of 
invitation  to  the  inind)er  of  about  8,oo(j  has  previously  been  sent 
out  to  street  railway,  electric  li^ht,  and  electrical  supply  men 
throughonl  the  country,  and  to  the  representatives  of  these  indus- 
tries in  Canad.'i,  Mexico  and  some  of  the  South  American  countries. 
The  cards  were  uniciue,  in  that  they  consisted  of  plates  of  pure 
sheet  copper,  4  .\  (>  in.,  on  which  llu-  invitations  to  the  21st  annual 
bake  were  engraved  in  script. 

More  than  800  letters  were  received  in  reply  to  the  invitations, 
all  couched  in  cordial  terms  and  many  of  them  very  flattering  to 
the  management  of  the  company,  and  all  emphasized  tlie  importance 
of  the  line  of  goods  made  by  this  company. 

.'\t  10:30  on  the  morning  of  the  glli  .1  rnnnlier  of  electric  cars 
waiting  at  the  Narragansett  Hotel  were  quickly  filled  and  an  en- 
ji'yablc  ride  of  five  miles  brought  the  guests  to  the  home  of  the 
I'omhani  Club,  a  mi>st  delightful  location  overlooking  the  river 
and  Ijay. 

On  registering,  each  guest  was  provided  with  a  badge,  and  a 
crash  uniform  cap,  upon  the  front  of  which  was  printed  in  large 
letters  "Twenty-first  .Annual  Clam  Bake  of  the  .'Vmerican  Electrical 
Works,  Providence,  Khodc  Island,  Pondiani  Club,  September  g, 
1899." 

.\t  ii:.io  lunch  was  served,  following  which  the  guests  passed  the 
lime  in  social  intercourse,  and  in  singing  and  dancing,  until  the 
liake  was  ready.  In  the  meantime  a  photograph  of  the  entire  com- 
pany was  made,  the  guests  being  seated  upon  the  sloping  bank 
f;,cing  the  south. 

Tables  were  spread  with  plates  sufficient  to  accommodate  the  en- 
tire number,  the  main  or  middle  table  being  reserved  for  the  speak- 
ers and  press  representatives,  at  tlic  head  of  which  Mr.  Phillips 
presided. 

The  menu  cards  were  also  i)rinled  on  sheet  copper,  enclosed  in 
an  engraved  cover.  The  feast  was  a  very  enjoyable  one,  the  chow- 
der and  bake  being  especially  fine;  the  flavor  is  peculiar  to  this  re- 
gion, and  it  is  claimed  that  no  other  clam  bakes  in  the  country  can 
approach  the  menu  provided  by  the  Rhode  Island  chefs. 

Following  the  banquet  Mr.  Phillips  made  an  address  of  welcome, 
referring  in  happy  terms  to  this  particular  date,  saying  that  the 
company  had  become  of  age,  it  being  the  21st  anniversary,  and  that 
he  wished  to  make  it  a  family  aflfair,  and  invited  every  one  present 
to  feel  as  if  they  had  returned  home  after  a  long  absence,  or  come 
back  to  their  boyl^ood  days  and  enjoy  a  ramble  over  the  house,  as 
they  would  if  they  had  returned  to  their  own  homes.  In  closing 
his  address  he  introduced  Mr.  R.  S.  Brown,  of  the  Westinghouse 
company,  whom  he  invited  to  act  as  toast  master,  and  who  filled  the 
position  very  acceptably,  introducing  himself  and  the  speakers  in 
a  humorous  manner,  and  was  followed  by  an  address  from  Con- 
gressman Capron.  Mr.  Wcndall,  of  Wendall  &  McDuff,  New  York, 
Frank  Ridlon,  of  Boston,  one  of  the  oldest  representatives  of  the 
electrical  industry  in  the  country;  ne.xt  by  C.  B.  Fairchild,  of  the 
"Street  Railway  Review",  and  others. 

During  the  banquet  a  local  band  played  popular  airs,  and  the 
whole  affair  was  one  of  the  most  enjoyable  that  it  has  ever  been 
the  privilege  of  the  writer  to  attend. 

Among  the  other  representatives  of  the  technical  press  were:  J. 
B.  Bennett,  Street  Railway  Journal;  E.  Wood,  .American  Elec- 
trician; Frank  Perry.  Western  Electrician;  E.  P.  Shaw.  Electrical 
World. 

«  «  » 

The  engineers  of  the  Brooklyn  Elevated  roads  suflfered  a  cut  in 
wages  from  $3.50  a  day  to  $2.50.  They  arc  now  called  "motoneers."' 
The  surface  car  niotormcn  receive  $2  a  day  and  the  Brooklyn 
Bridge  motormen  $j.J5  per  day. 


NEW   PLANT  OF  THE  SARGENT  CO. 


The  increase  in  the  business  of  the  Sargent  Co.,  of  Chicago,  li- 
onsec  of  the  American  Brake  Shoe  Co.,  made  it  necessary  for  it 
(o  increase  its  shop  capacity,  and  accordingly  contracts  have  been 
made  and  buildings  are  now  being  erected  at  Chicago  Heights,  27 
miles  south  of  Chicago.  The  site  is  near  the  lines  of  the  .Michigan 
Central,  Chicago,  Joliet  &  ICastern,  Chicago  &  liastcrn  Illinois,  and 
Chicago  Terminal  railroads. 

The  plans,  as  prepared  by  Ifuchl  &  Schmidt  provide  for  build- 
i'lgs  to  cover  an  area  250  x  260  fl.;  the  total  cost  of  the  buildings, 
exclusive  of  machinery  and  eiluipnient,^s  estimated  at  $40,000.  The 
iron  foundry  is  to  be  200  x  1 10  ft.  The  iron  cupola  room  is  jo  x  33 
ft.;  storage  room,  .30  x  no  ft.;  core  room,  35  x  110  fl.;  steel  foundry, 
50  X  200  ft.;  steel  melting  room,  iJ  x  30  ft.;  workshop,  30  x  200  ft.; 
cleaning  shop,  52  x  200  fl.  The  steel  foundry  is  to  be  two  stories. 
The  buililings  are  to  be  of  brick,  stone  and  slccl  and  equipped  with 
niachinery  of  the  latest  design. 

The  company  fully  expects  to  have  the  brake  shoe  department  of 
the  new  plant  in  operation  by  December  ist,  anrl  the  steel  foundry 
by  January  ist.  The  present  plant  at  59th  and  Wallace  Sts.  will  be 
continued.  an<l  the  output  of  steel  castings  greatly  increased  when 
the  foundry  is  removed  to  the  new  works. 

We  extend  our  best  wishes  to  the  company  and  hope  that  its 
phenomenal  growth  will  continue  so  that  otiier  additions  may  be 
necessary  in  the  near  future. 


NEW  PUBLICATIONS. 


GRANITE  STATE  SCE.MCKV  in  and  about  the  Capital  City 
is  the  title  of  a  handsomely  illustrated  pamphlet  published  by  the 
Concord  (N.  11.)  Street  Railway  Co.  The  handsome  residences 
of  the  city,  its  factories,  public  building,  institutions,  etc..  arc  de- 
scribed and  illustrated  in  connection  with  the  lines  of  the  street 
railway  company.  The  work  is  handsomely  got  up.  and  comprises 
an  interesting  souvenir  of  the  city. 


C.-VSSIER'S  M.\G.\ZIXE  for  August  presents  a  special  number 
devoted  exclusively  to  electric  railway  literature.  The  issue  is 
c;.lled  the  Electric  Railway  Number,  and  contains  292  pages  of  read- 
iivg  matter,  with  over  200  engravings.  There  are  18  articles  pre- 
pared by  as  many  well-known  engineers  and  authorities  in  railway 
matters.  From  the  historical  survey  of  the  subject  to  its  business 
asipect,  every  intermediate  phase  has  been  carefully  considered,  and 
every  noteworthy  detail  has  been  worked  out  by  a  competent  au- 
thority, and  presented  in  a  masterly  manner. 


The  Denver  City  Tramway  Co.  is  to  get  a  return  of  $2,000  in  war 
ta.xes.  On  the  consolidation  with  the  old  cable  company  revenue 
stamps  were  affixed  to  both  the  mortgage  and  the  bonds,  although 
they  were  merely  two  features  to  one  transaction.  Congress  passed 
a  law  to  return  one-half  of  the  war  tax  thus  paid  in. 


■COMPOUND  ENGINES"  is  the  title  of  a  new  book  on  this 
subject  by  James  Tribe,  member  of  the  .American  Society  of  Me- 
chanical Engineers.  It  differs  from  most  other  works  having  a 
similar  title  in  that  it  is  of  small  size,  being  a  hand  or  pocket  book 
of  140  pages  bound  in  flexible  covers  with 'round  corners.  There 
are  a  large  number  of  steam  engineers  whose  duties  make  it  de- 
sirable for  them  to  have  a  knowledge  of  the  principles  and  methods 
of  conq)Uting  the  proportions  of  compound  engines,  but  who  are 
not  sufficiently  familiar  with  algebra  and  calculus  to  easily  follow 
the  discussions  of  the  subject  as  found  in  most  works  on  the  steam 
engine.  Mr.  Tribe  has  undertaken  to  present  in  a  compact  and 
simple  form  the  principles  underlying  the  subject  so  as  to  make 
them  of  service  to  the  practical  man;  he  has  carefully  avoided  higher 
mathematics,  and  put  the  results  of  formulas  in  the  shape  of  rules, 
tables  and  diagratns.  adding  many  numerical  examples  to  explain 
their  use  so  that  the  meaning  and  application  arc  made  verj-  clear. 
The  book  is  divided  into  15  sections;  the  first  five  sections,  some 
38  pages,  discuss  preliminary  matters,  the  next  six  sections  cover 
64  pages  and  are  devoted  to  multiple  expansion  engines,  the  next 
two  treat  of  condensing  apparatus  and  cylinder  oils,  and  the  last 
two  consist  of  tables  and  definitions.  In  the  section  on  definitipns 
we  note  some  errors  and  ambiguous  statements:  thus  for  adiabatic 
expansion  it  is  the  vessel  and  not  the  gas  which  must  possess  the 
property  of  not  suffering  heat  to  pass:  momentum  is  the  product 
of  mass  and  velocity,  and  not  "the  work  stored  up  in  a  moving 
body":  power  is  the  rate  of  doing  work  and  not  "force  multiplied 
by  distance,  multiplied  by  time."  These  misstatements  will  doubt- 
less be  corrected  in  future  editions.  Published  by  James  Tribe, 
Racine.  Wis.     Price.  Si. 50. 
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PERSONAL. 


MR.  T.  E.  MITTEN,  general  superintendent  of  the  Milwauke* 
lines  visited  the  "Review"  on  bis  way  east  a  few  days  ago. 


MK.    KXGH.?XD,  of  Mayer  &   Englund.   Philadelpliia.   is  justly 
proud  of  a  fine  little  daughter  who  arrived  on  .\ugiisl  i6tli. 


DR.    W.    E.    BELl.    has   been   appointed   surgeon    of   the   Terre 
Haute   Street   Railway  Co.,   to  succeed   Dr.   T.   C.   Stunkanl. 


MR.  K.  J.  L.WVLESS,  eastern  representative  ol  the  .\nierican 
Car  Co.,  spent  several  days  renewing  acquaintance  with  liis  many 
Chicago  friends  recently. 


MR.  E.  H.  MULT. IX,  in  charge  of  the  publication  bureau  of 
the  General  l-'lectric  Co.,  New  York,  visited  Chicago  in  collection 
with  tile  comi)any's  printed  matter  for  the  coming  convention. 


MR.  ROBERT  I".  l"OX  recently  resigned  his  position  as  man- 
ager of  the  Wilmington  (Del.)  City  Railway  Co.  He  was  presented 
with  a  handsome  gold  watch  by  21  employes  of  the  company. 


MR.  I'UILII'  U.  \VOOT.-\X,  of  Boonton,  X.  J.,  saded  fur  China 
last  inonth,  to  be  absent  five  years.  He  is  employed  by  the  Ameri- 
can Traction  Co..  of  New  York,  and  will  represent  the  company 
ai  Shanghai. 


MR.  CH.VRLES  T.  YERKES  was  last  month  chosen  president 
of  the  Chicago  Consolidated  Traction  Co..  succeeding  Mr.  John  M. 
Roach,  resigned.  Mr.  L.  S.  Owsley  succeeded  Mr.  \V.  F.  FurbecU 
as  vice-president. 


MR.  .\1.\HI.<)X  D.  ORDE  has  been  selected  to  succeed  L.  S. 
Owsley  as  assistant  secretary  and  treasurer  of  the  Chicago  Union 
Traction  Co.  Mr.  Orde  was  formerly  :i  teller  in  the  Northern 
'1  rust  Company  Bank. 


M.\J.  RUSSELL  B.  H.\RRISON.  formerly  president  of  the 
Terre  Haute  Street  Railway  Co.,  has  been  critically  ill  with  yellow- 
fever  at  Santiago  de  Cidja.  but  is  now  convalescent.  Major  Har- 
rison has  been  isolated,  but  was  not  taken  to  the  fevir  Imspital. 


MR.  E.  L.  BEMIS,  who  has  lately  been  elected  to  the  presidency 
of  the  Richmond  (Va.)  Traction  Co.,  is  also  president  of  the  Vir- 
ginia Electrical  Railway  &  Development  Co,  Mr.  Bcmis  is  a  native 
of  Louisiana,  but  for  several  years  has  been  a  well-known  resident  of 
Richmond. 


MR.  \VM.  CANH.\M,  president  of  the  Port  Huron  (Mich.)  City 
Electric  Railway  Co.,  has  retired  froin  the  oiifice  and  disposed  of  his 
one-fourth  interest  to  the  firm  of  F.  Saunders  &  Co.  Work  on  the 
proposed  extension  to  Marine  City  will  be  commenced  as  soon  as 
practicable. 


AIR.  .\.  W.  l.YXX  resigned  his  position  as  superintendent  of 
construction  and  maintenance  of  way  of  the  Milwaukee  Electric 
Railway  &  Light  Co.  on  August  30th,  to  become  general  manager 
(•{  the  Milwaukee  Rail  Joint  &  Welding  Co.,  to  which  position  he 
has  been  elected.  Mr.  Lynn  has  been  connected  with  the  Milwaukee 
street  railways  since  1886. 


THE  DIRECTORS  of  the  Logansport.  Rochester  &  Northern 
Traction  Co.,  of  Indiana,  have  organized  by  the  election  of  the 
following  officers:  President,  J.  T.  McNary,  of  Logansport;  vice- 
president,  L.  W.  Welker,  of  Albion;  secretary.  George  Holman.  of 
Rochester;  treasurer,  B.  F.  Keesling,  of  Logansport;  civil  engi- 
neer, Walter  Osmer  of  Logansport. 


MR.  J.  H.  SIMMS,  for  the  last  year  the  general  superintendent 
of  the  Statcn  Island  Electric  R.  R.,  has  resigned.  In  his  place  R.  J. 
Carnahall,  of  West  Brighton,  has  been  named  as  superintendent  of 
traffic   and   H.   M.   Kemp  as  superintendent  of  maintenance.     The 


business  of  the  line  has  doubled   within  the  last   iwo   mipnihs,   and 
the  division  of  labor  was  thought  desirable. 


MR.  C.  W.  FOOTE,  manager  of  the  Zancsville  (O.)  Electric 
Railway  Co.,  tendered  his  resignation,  to  become  effective  Septem- 
ber ist.  Mr.  Foote  will  leave  that  city  for  Hamilton  to  assume  the 
office  of  general  manager  of  the  Cincinnati  &  Miami  Valley  Trac- 
tion Co..  owning  an  electric  railway  line  running  between  Dayton, 
Miamisbnrg.  Franklin.  Middleton  and  Hamilton. 


MR.  FREDICRICK  LENOIR,  superintendent  of  the  Gardner 
(.Mass.)  Electric  Street  Railway  Co..  has  been  chosen  to  fill  the 
;.nme  position  for  the  Gardner,  Fitrhburg  &  Westminster  road.  .'\1- 
tnongh  the  road  will  not  be  in  running  order  for  over  a  month,  it 
was  found  necessary  to  choose  a  superintendent  to  look  after  mat- 
ters partaining  to  the  road.  He  will  continue  in  his  present  posi- 
tion. 


MISS  .MABEL  B.  JOllXSOX,  who  was  chief  clerk  to  .\uditor 
Smith,  of  the  Lynn  &  Boston,  and  one  of  the  most  expert  lady  ac- 
countants in  the  country,  has  been  promoted  to  auditor  to  fill  the 
\acancy  occasioned  by  Mr.  Smith  coming  to  the  Union  Traction 
Co.,  this  city.  Miss  Johnson  has  been  sought  after  by  several  large 
roads  to  take  charge  of  the  accounting  department,  but  decided  to 
remain  in  Lynn. 


MR.  GEORGE  M.  ELLIS,  formerly  the  superintendent  of  the 
General  Electric  Warehouse,  Chicago,  for  a  number  of  years,  is  now 
with  the  Gregory  Electric  Co.  and  the  Charles  E.  Gregory  Co.,  52- 
04  South  Clinton  St.,  Chicago.  Before  leaving  the  General  Elec- 
tric Co.  Mr.  Ellis  was  tendered  a  banquet  by  the  employes  and 
presented  with  a  meerschaum  pipe  set  with  sapphires  and  diamonds, 
and  a  handsome  gold  watch,  as  a  tnken  nf  the  high  esteem  in  which 
he  was  held  bv  them. 


MESSRS.  CHARLES  A.  RICHARDSON.  GEORGE  .\. 
MURCH  AND  W.  B.  FERGUSON  have  resigned  as  directors  of 
the  Torrington  &  Winchester  (Conn.)  Street  Railway  Co.,  and 
James  Alldis,  George  B.  Alvord  and  A.  P.  Hine,  all  of  Torrington. 
vere  elected  in  their  places.  The  other  directors  are  Henry  Gay 
and  S.  \.  Herman,  of  Winsted,  and  E.  H.  Hotchkiss  and  F.  F. 
Fuessenich,  of  Torrington.  James  .'\lldis  was  elected  preseident  and 
S.  .\.  Herman,  secretary  and  treasurer. 


MR.  .\.  J.  GIFFORD,  who  has  been  connected  for  the  past  10 
years  with  the  General  Electric  Co.,  in  St.  Paul  and  Chicago,  left 
the  latter  city  on  August  i8th  to  take  charge  of  the  company's 
transportation  department  in  Schenectady.  In  his  new  position 
Mr.  Gif^ord  will  have  charge  of  all  the  company's  shipments  from 
the  Schenectady  factory,  a  similar  position  to  the  one  he  has  pr.e- 
viously  held,  but  covering  a  much  larger  field. 


MR.   W.   F.   FURBECK,  long  associated  with  the   Yerkes'   in- 
terests of  Chicago,  has  resigned  his  position  with  Mr.  Yerkes  and 
will  be  associated  with  A.  L.  Dewar  &  Co.,  private  bankers. 
'•"•-^ ■ 

THE  NEW  YORK  METROPOLITAN  COMPANY'S 
CONDUITS. 


Since  the  introduction  of  its  underground  trolley  system  in  New 
York  the  Metropolitan  Street  Railway  Co.  has  put  in  a  great 
many  more  ducts  alongside  of  its  track  than  are  necessary  for  the 
railway  feeders.  It  has  laid  36  electrical  conduits  in  Broadway, 
and  is  expected  to  use  only  four  of  them  in  operating  electric  cars. 
It  is  supposed  that  the  other  32  conduits  are  to  be  used  for  elec- 
tricity which  the  company  will  sell  to  customers  along  Broad- 
way. 

<  •  » 

The  Birmingham  (.Via.)  Railway  &  Electric  Co.  increased  the  pay 
of  the  motormen  and  conductors,  and  in  addition  to  this  distributed 
about  $1,000  in  cash  prizes  among  them.  One  hundred  and  sixty- 
si.N  men  received  awards,  which  were  offered  at  the  beginning  of 
the  year  to  the  conductors  keeping  clean  cars,  the  motormen  having 
no  accidents,  etc. 


Sr.i'T.   15,   i.Hi|i)  I 
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SOUND  VIE\A/S   OF   PHILADELPHIA'S   MAYOR. 


AN   INSULATED  THIRD-RAIL  SYSTEM. 


i'.,iil\  Mils  iiiiiiiili  pr')k'ssii>n;il  ;ij;itators  \isili'il  I'liiL'tiU-lpliia  :iii(l 
(■iiilr;i\  iiKil  In  u.iiK  ii|)  a  strike  anioiiK  stri'i't  railway  fiiiplDyes, 
I.MviiiK  .•i(lv.iiila|.,H'  III  llic  iiH-ctinx  in  that  cily  "f  tin-  (j.  ,'\.  J<.,  as  a 
liiiK'  wliiii  a  slriki'  winiM  be  parlicularly  miilcsirablc.  Iwo  meet- 
ings were  lielil,  .il  which  17  were  ])reseiU  at  iiiie  ami  Ji  a'  the  other, 
out  of  4.0(K)  employes.     The  I'hilailelphia  Times  has  the  followiiiK: 

Mayor  .\shl)riilne  was  seen  and  spoke  freely  on  the  subject  of  a 
prospective  lie  np  ,il  this  time.  .\s  is  well  known,  the  chief  execu- 
tive is  an  mil  ;iiiil  ■ml  iriciiil  nl  (In  workiiiKK'^xi,  and  has  probably 
iloiie  iiiipic-  lli.iii  anyone  else  in  llie  city  to  secure  employnienl  for 
ciiiKhuinis  .uiil  motormen.  Ilence  .'in  ex|)ression  r>f  o|>inion  from 
him  on  a  subject  such  as  tliis_  will  have  e.Nceplion.d  wci(.;lit  with  the 
classes  ;ilTected. 

"No  one,"  lie  said,  "is  more  anxious  to  see  the  lal>orin|{  m.an  get 
al'.eail  I  ban  I,  but  I  have  no  patience  whatever  with  these  profcs- 
sifHial  labor  anitalors,  who,  at  salaries  (jf  $J5.  $30  and  $50  a  week, 
.spend  their  time  in  fonienliiiK  trouble  for  the  ones  who  pay  them. 
f)f  course,  we  all  want  to  get  as  mucli  money  as  possible  and  work 
as  few  hours  as  possible  fen'  in.  bnt  when  conditions  are  such  that 
we  camiot  lake  as  nnich  lime  to  unrselvrs  .is  we  wonld  like,  wc 
sbonid  not   shirk  onr  duty. 

'I  1  Tl.-iinly.  if  the  men  w.iiit  t<i  coinmil  sniclilc,  let  them  strike 
01:  .Monday,  or  at  any  time  durinn  the  (ir.iiid  .\rmy  encami)ment. 
There  isn't  a  citizen  of  rhiladelplii.i  who  woiilil  lie  in  sympathy 
\\-illi  tliein 

"Hni  I  bl.inir  ihi  nun  who  make  a  business  of  strikes  anil  labor 
lroid)les  lor  such  rumors.  Naturally,  if  harmony  always  i)revailed 
between  labor  and  capital  the  men  wonld  see  that  they  were  useless 
appendages,  and  so  they  sci/e  every  oportnnity  to  bleed  their  vic- 
tims by  niakin.u  all  the  trouble  they  |)ossibly  can.  magnifying  griev- 
ai  CCS,  and  even  nKinnfacturini;  them,  .ind  levying  the  usual  assess- 
ment. 

"What  .In  they  care  for  the  starving  men  who  .iccept  ibeir  in- 
tlaminalory  mierances  as  gospel?  What  do  they  care  ior  the  sutTer- 
ing  families,  the  disgrace  following  the  violence  which  their  words 
incite?  Nothing,  so  long  as  their  own  salaries  are  regularly  paid. 
lor  this  cliiss  of  men  1   have  nothing  but  niiiniligated  contemi)t." 


CENTRAL  ELECTRIC  TROLLEY  EAR. 


.\ll  work  is  troublesome,  but  it  is  luore  than  vexatious  not  to  be 
able  to  secure  residts.  In  placing  the  overhead  parts  of  electric 
railway  construction  in  proper  shape,  it  is  important  that  the  parts 
easily  fit  and  remain  fitted;  a  clip  that  does  not  clip  and  a  clinch 
car  that  will  not  clinch  are  abominations.  Much  of  the  trouble  in 
assembling  parts  of  a  wdiolc  comes  through  inherent  faults  not  mani- 
fested iHi  the  surface;  but  attributable  to  the  methods  of  casting. 
Malleability,  to  produce  pliability  and  eliminate  brittleness,  is  the 
salient  point  in  overhead  material,  where  the  difliculty  of  assembling 
parts  is  a  positive  factor  and  the  complex  whole  is  at  all  inn'es 
liable  to  severe  strain. 

The  "Type  \V  '  clinch  cars  are  cast  in  the  same  position  ,is  shown 
in  the  illustration,  the  lips  being  formed  by  the  prints  in  the  re.gular 


moulding  sand.  This  process  of  moulding  is  a  secret  known  only 
lo  the  makers.  Wherever  a  core  is  used  in  casting,  the  metal  com- 
ing in  contact  with  it  becomes  chilled  and  gains  undesirable  crystal- 
line i)roperties  with  resulant  brittleness.  The  method  of  casting  fol- 
lowed by  the  Central  Union  Brass  Co.  leaves  the  clinching  lips  of 
thetrolleycar  entirely  pliable  and  in  conditionito  readilyclinch  about 
the  trolley  wire,  and  when  once  hammered  into  place  to  .so  remain. 
Installation  and  maintenance  are  made  more  economical  by  saving 
of  time  and  no  trolley  wires  will  sag  by  the  opening  or  breaking  of 
the  lips  of  this  ear. 

The  Central   Electric  Co..   Chicago,  carries  these  reliable  articles 
in  stock,  as  well  as  a  complete  line  of  railway  material. 


I'.xjxrinK  nis  winch  have  l)een  carried  on  lor  some  time  on  a 
^^-niilc  section  of  the  Long  Island  K.  K.  by  Messrs.  Cox  and  Mc- 
l>onnell  lo  test  an  improvement  in  ihe  third-rail  system  have  been 
brought  to  a  satisfactory  conclusion,  and  the  system  has  been  pro- 
nounced an  un<|ualifi(d  success  by  several  |>roniinenl  railroad  men 
who  witnessed  (he  experiments.  ,\Ie».srs.  Ciould  and  Sage  of  the 
.Manhattan  ICIevated  System.  Hresident  Haldwin  of  the  I.ong 
Island  Railroad  Co.,  and  President  Clarke  and  other  inanaKers 
of  the  New  York,  New  Kaven  &  Hartford,  with  rejiresenlalives 
of  Ihe  New  York  Cenlrj!  and  other  prrdnineni  railroads  have 
visited  the  place  and  taken  a  tri])  over  the  half  mile  of  track,  and 
it  is  said,  have  all  been  convinced  of  the  praclieabilily  of  the  sys- 
tem for  trunk  and  elevated  railroads. 

In  this  system  the  third  rail  consists  of  a  hollow  wo'iden  trough 
on  top  of  which  is  fastened  an  iron  cap.  Inside  this  trough  runs 
a  large  copper  wire  for  the  transmission  of  electricity.  A  smaller 
iron  wire  lies  loosely  on  top  of  this  and  this  wire  is  lifted  as  the 
train  jiasses  along  by  a  |)owerful  magnet  lo  the  lop  of  the  rail,  which 
thus  becomes  electrified  for  the  length  rjf  the  car.  .\  short  dis- 
tance behind  or  ahead  of  the  car  the  Ihird  rail  is  dead. 

It  is  claimed  that  the  loss  from  leakage  and  the  danger  of  short 
circuiting  in  wet  weather  is  entirely  obviated  by  this  system,  which 
was  found  to  be  perfectly  reliable  on  the  experimental  section  dur- 
ing the  heaviest  storms. 

President  Baldwin  said  about  the  system: 

"The  only  hindrance  to  our  at  once  laking  hold  01  this  matter  is 
the  fight  over  the  validity  of  the  patent.  There  arc  several  others 
who  claims  title  to  the  invention.  .\s  soon  as  this  is  settled  wc 
are  ready  to  go  ahead  " 


FIRE  AT   NIAGARA  FALLS.   ONT. 


The  power  house  of  the  Niagara  Falls  Park  &  Kiver  Ky.,  on  the 
Canadian  side  at  Niagara  Falls,  was  destroyed  by  fire  on  Ihe  night 
of  September  4th.  The  first  intimation  of  trouble  was  when  the 
attendant  noticed  a  short  circuit  on  the  alternating  current  line  in 
the  basement.  He  had  hardly  time  lo  shut  down  the  water  wheels 
and  throw  the  switches  before  the  interior  was  ablaze.  The  buihl- 
ing  was  of  stone,  and  only  the  walls  remain.  The  station  was  the 
property  of  the  International  Traction  Co.  and  contained  three  gen- 
erators for  the  railway  service,  and  two  750-kw.  generators  of  the 
Canadian  Niagara  Power  Co.  The  damage  to  the  building  is 
placed  at  $10,000.  and  to  the  apparatus  about  $75,000.  It  will  be  re- 
called that  the  road  has  another  power  station  at  the  foot  of  Quccns- 
ton  Heights,  and  this  gave  a  partial  service  until  connection  was 
made  across  the  upper  steel  arch  bridge  with  Ihe  trolley  wires  in 
Niagara  Falls.  N.  Y.  The  Niagara  Falls  Park  &  River  Ry.  will  be 
run  by  current  from  the  central  station  of  the  Niagara  Falls  Power 
Co.  until  other  arrangements  arc  perfected. 


RAILWAY  NEGOTIATIONS  IN   MOBILE.   ALA. 


Negotiations  arc  in  progress  looking  lo  the  purchase  01  the  two 
Mobile  street  railways  by  outside  capitalists  and  their  consolida- 
tion into  one  system.  Mr.  \V.  H.  Patterson,  of  .Atlanta,  who  is 
connected  with  the  Consolidated  Street  Railway  Co.  of  that  city, 
has  been  in  Mobile  inspecting  the  property  of  the  street  car  com- 
panies, and  has  had  several  conferences  with  Manager  Semmcs, 
of  the  Mobile  Street  Railroad  Co.  and  with  Mana.gcr  Wilson,  of 
the  Mobile  Light  &  Railroad  Co. 

Mr.  Patterson  stated  that  if  he  could  reach  an  agreement  with 
the  street  railway  owners  he  would  get  capitalists  to  purchase  and 
consolidate  the  roads.  He  expected  an  agreement  would  be 
reached  within  two  or  three  weeks. 


One  of  the  rumors  in  Chicago  is  to  the  effect  that  the  Chicago 
Union  Traction  Co..  the  Chicago  Edison  Co..  the  Commonwealth 
Flcctric  Co.  and  the  Illinois  Vehicle  Co.  arc  to  be  consolidated. 


The  Belleville  Electric  Railway  Co..  of  Belleville.  III.,  has  peti- 
tioned to  have  its  franchise  extended  for  six  years.  The  present 
franchise  has  14  years  lo  run.  and  the  company  wishes  to  issue 
some  20-vear  bonds. 
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HUBBARD   ELECTRIC   BRAKE  CO. 


The  liubbai-il  Electric  Brake  Co.  has  been  incorporated  lor 
$1,000,000  and  began  the  niaiuifaclure  of  electric  brakes  in  its  own 
shops,  at  Chester,  Pa.,  on  September  nth.  The  inventor,  Mr. 
Kubbard.  and  the  vice-president,  G.  E.  Pratt,  are  both  well  known 
to  street  railway  men.  The  works  are  at  Nos.  IJ()  to  130  Sixth  St., 
Chester. 

The  company  calls  attention  to  the  following  points:  The  first 
cost  is  reasonable,  bringing  it  within  the  reach  of  all  roads;  its  sim- 
plicity in  construction  and  operation  make  its  use  easy  by 
any  niotorman;  sliding  and  skidding  of  wheels  is  prevented,  and 
brake  may  be  operated  from  either  platform  by  either  line  or 
motor  current;  the  braking  force  works  from  a  jam  cylinder  under 
the  center  of  the  car,  with  fulcrum  and  brake  levers  working  uni- 
formly on  all  wheel  treads;  absence  of  any  rigging  on  the  a.xles  and 
r.o  necessity  for  additional  motors,  piping  or  machinery. 

The  company  has  been  making  some  tests  which  arc  said  to  be 
very  interesting,  and  which  will  be  announced  at  the  coming  con- 
vention. 

»  .  » 

ATLANTA  TRANSFER  CHECKS. 


We  show  herewith  the  transfer  check  now  used  by  the  Atlanta 
Railway  &  Power  Co.  The  original  is  2  x  4%  in.,  printed  in  black 
on  olive  green  paper,  excepting  the  serial  number,  which  is  in 
red.  On  the  back  is  a  copy  of  the  city  ordinance  relative  to  the 
misuse  of  transfers.    The  ordinance  reads  as  follows: 

"No  transfer  ticket  or  written  instrument  giving  or  purporting 
to  give  the  right  of  transfer  to  any  person  or  persons  from  a 
street  railroad  car  or  route  to  a  street  railroad  car  operated  upon 
the  same  or  another  line  of  route  of  said  street  railroad  in  said 
city,  shall  be  issued,  sold  or  given  away,  except  to  a  passenger 
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lawfully  entitled  thereto  and  by  or  from  a  duly  authorized  agent  of 
said  street  railroad  coinpany. 

"Any  person,  other  than  a  duly  authorized  agent  of  the  afore- 
said street  railroad  company,  who  shall  in  said  city  issue,  sell, 
exchange  or  give  away  such  a  transfer  ticket  with  intent  to  have 
the  same  used  for  passage,  and  any  person  or  persons  not  lawfully 
entitled  thereto  w'ho  shall  offer  for  passage  such  a  transfer  ticket, 
shall  be  guilty  of  an  offense  for  each  and  every  act,  and  on  con- 
viction thereof  shall  be  punished  by  imprisonment  not  to  exceed 
30  days,  or  fined  not  exceeding  $ioo,  either  or  both,  in  the  discre- 
tion of  the  recorder's  court,  for  each  and  every  such  offense." 


NEW  BADGES  FOR  THE  TRI-CITY  EMPLOYES. 


The  motormen  and  conductors  of  the  Tri-City  Railroad  Co. 
were  provided  with  new  coat  and  cap  badges  last  month.  The  in- 
signias  are  very  neat  and  the  cap  badges  designating  the  office 
of  the  wearers,  are  so  arranged  that  they  are  interchangeable.  On 
occasions  when  through  rush  of  business  or  otherwise  a  motor- 
man  may  perform  the  duties  of  conductor,  or  vice  versa  the  badge 
may  so  designate,  and  the  advantage  of  the  new  scheme  will  be 
shown  in  all  the  men,  extras  as  well  as  regulars  being  properly 
badged  at  all  times  when  on  duty.  The  coat  badge,  an  immense 
button,  bears  the  man's  number  and  the  name  of  the  company, 
but  does  not  indicate  his  position. 


CONSOLIDATION  OF  THE  NASH VILLE,  TENN. 
RAILWAYS. 


The  City  Council  of  Nashville,  Tenn.,  passed  an  ordinance  last 
month  permitting  the  consolid.ition  of  the  three  railway  companies 
in  that  city.  This  gives  the  consent  of  the  mayor  and  city  council  of 
.Nashville  to  the  acquisition  by  the  Nashville  Railway  Co.  of  the 
franchise,  rights  and  ways,  properties  and  assets  of  the  Nashville 
Street  Railway  Co.,  the  Nashville  &  Suburban  Railway  Co.,  and 
the  Citizens'  Rapid  Transit  Co. 

The  roads  are  owned  by  the  Hambleton  company,  of  Baltimore, 
and  considerable  opposition  was  made  to  putting  the  three  fran- 
chises in  the  possession  of  a  single  company,  but  after  considerable 
discussion  the  measure  passed  the  council  by  a  vote  of  15  to  5. 


TAMPERED   WITH   SIGNAL   BELLS. 


By  representing  himself  as  an  electrical  inspector  on  the  street 
cars  in  Cleveland,  Walter  Bertram,  an  electrician,  managed  to  put- 
the  electric  signal  bells  on  40  cars  out  of  order  last  month.  Ber- 
tram's scheme  to  do  injury  to  the  railroad  company's  property  was 
interesting.  He  stationed  himself  at  the  corner  of  Perry  and 
Prospect  Sts.  and  boarded  every  passing  car.  He  would  repre- 
sent himself  as  one  of  the  company's  electricians,  and  would  try  all 
the  push  buttons  in  the  car.  He  also  worked  around  some  of  the 
electrical  apparatus  with  a  screw  driver,  He  worked  on  a  num- 
ber of  cars  until  he  came  in  contact  with  a  non-union  conductor. 
The  latter  refused  to  let  Bertram  meddle  with  the  electrical  ap- 
paratus until  he  displayed  his  credentials.  As  he  could  not  do  this 
he  jumped  from  the  car  and  disappeared. 

He  was  soon  seen  to  board  another  car,  and  while  at  work  on 
the  electrical  apparatus  of  the  latter  was  arrested. 


SANS  SOUCI  PARK  A  GREAT  SUCCESS. 


In  previous  issues  we  have  described  Sans  Souci  Park,  the  new 
South  Side  Chicago  summer  resort,  and  now  as  the  season  draws 
to  a  close  we  note  the  fulfilment  of  every  promise  made  of  its  high 
class  and  popularity.  That  Chicago  people  appreciated  the  filling 
of  this  long  felt  want  has  been  attested  by  the  800.000  who  have 
visited  the  beautiful  grounds  and  witnessed  the  many  pleasing  fea- 
tures presented.  Under  the  able  management  of  Mr.  W.  H.  Carter 
the  park  has  proved  to  be  a  great  family  and  pleasure  resort,  and 
has  been  patronized  by  the  most  fashionable  and  discriminating 
people  of  this  city.  During  the  season  first-class  vaudeville  and 
out-door  attractions  have  been  presented.  The  electric  fountain  has 
proved  the  most  beautiful  attraction  ever  offered  for  out-door 
pleasure,  and  has  been  a  leading  feature.  It  has  been  the  aim  of 
the  management  to  keep  the  social  atmosphere  of  the  park  of  the 
])urest  quality  and  we  congratulate  it  on  its  success  in  an  under- 
taking which  will  make  the  park  more  popular  next  year  than  this, 
if  there  is  any  superlative  of  success.  Extensive  improvements  will 
be  made  on  the  buildings  and  grounds  before  the  opening  of  next 
season.  Experience  has  suggested  many  changes,  and  when  these 
are  completed  along  the  lines  contemplated  the  rough  edges  of  new- 
T:ess  will  be  removed  and  Sans  Souci  Park  will  present  a  paradise 
for  the  patronage  of  prosperous  people  when  the  season  of  igrj 
opens.  We  predict  even  greater  results  than  attained  this  year,  as 
Chicago  people  are  always  ready  to  lend  the  stamp  of  approval  to 
c\erything  good  in  the  line  of  summer  resorts. 


TROLLEY  PARTIES  TOO   NOISY  FOR  PHILA- 
DELPHIA. 


The  order  has  gone  forth  in  Philadelphia  that  the  noises  which 
attend  trolley  parties  in  that  quiet  city  must  cease.  President 
Parsons,  of  the  Union  Traction  Co.,  has  ordered  all  conductors 
to  maintain  quiet  and  order  upon  their  cars. 

When  the  electric  cars  were  introduced  and  trolley  parties  be- 
came a  fad,  the  authorities  complained  of  the  noise  made  by  some 
of  the  riders.  The  traction  companies  were  asked  to  suppress 
these  noises  and  orders  to  that  effect  were  issued.  '  Now,  in  time 
the  rules  against  too  much  noise  on  cars  were  overlooked,  hence 
the  new  order. 
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LITTLIU'IIlIJ;    &    iMVSICXHrRC;.    tliicano,    .-iKciils    for    the 
Lorain  Steel  Co.,  secured  an  onkr  for  iix)  rlii  Pont  trucks  for  the 
Indianapolis  Street  Ry. 


TIIIC  E.  1'.  ALLIS  CO.  has  recently  published  a  handsome  pam- 
phlet of  nearly  200  pages,  descriptive  of  improvements  in  its  en- 
gines. There  aie  miiiurnus  fuel  jia^e  ilUi'-trations  of  its  latest  types 
of  engines. 


THE  E.  r.  .M.I.IS  CO.,  of  Milwaukee,  was  among  the  bidders 
I. .r  the  engines  for  the  new  power  plant  to  be  erected  by  the  Glas- 
gow Tramway  Comniittcc.  and  its  tender  was  accepted,  the  price 
being  £114,544. 


THE  PITTSLiUKi;  REDUCTION  CO.  last  month  shipijc.l  to 
the  Russian  Government,  at  St.  Petersburg,  200  cases  of  aluminum 
to  be  used  as  a  conductor  line  for  an  electric  railway  controlled  by 
the  Imperial  Governnu-nt. 


JOSEPH  LOCKWOOD.  of  the  Michigan  Electric  Co.,  Detroit, 
is  acting  as  the  representative  of  the  J.  G.  White  Co.  in  building 
the  power  house  of  the  Lake  Orion  road.  This  station  is  nearing 
completion  and  will  be  a  model  plant. 


CHARLES  B.  HAZARD,  manager  of  the  New  York  oflice  of 
the  Electric  Storage  Battery  Co.,  of  Philadelphia,  advises  us  that 
the  New  York  office  has  been  removed  from  20  Broad  St.  to  the 
15th  floor  of  the  American  Surety  Bldg.,  100  Broadway. 


THE  SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMER- 
ICA has  removed  its  St.  Louis  office  from  No.  6  Laclede  Building 
to  No.  116  Laclede  Building;  W.  R.  Mason  is  the  company's  sales 
agent  in  that  city.    Long  distance  telephone,  Main  2212  M. 


THE  GOLD  CAR  HEATING  CO.,  of  New  York,  has  taken 
orders  during  the  past  month  which  surpass  all  former  records. 
Among  the  most  prominent  orders  for  electric  heaters  is  that  of 
the  Boston  Elevated  Railway  Co..  which  has  ordered  heaters  for 
100  new  cars. 


THE  KUHI.MAX  CAR  CO.,  of  Cleveland.  O..  has  secured  the 
contract  to  furnish  12  new  cars  for  the  Detroit  &  Northern  Elec- 
tric Ry.,  the  new  line  now  under  course  of  construction  between  De- 
troit and  Pontiac,  via  Farmington.  This  line  will  start  running 
through  cars  about  January  ist. 


WENDEL  &  McDUFFIE,  of  New  York,  have  received  since 
August  1st  orders  for  50  snow  plows  and  sweepers.  The  orders 
for  these  machines  are  being  placed  much  earlier  than  usual  and 
will  tax  the  capacity  of  the  Taunton  Locomotive  &  Manufactur- 
ing Co..  for  which  Messrs.  Wendel  &  McDuffie  are  agents. 


THE  ELMER  P.  MORRIS  CO..  of  New  York,  has  added  to 
the  list  of  concerns  for  which  it  is  agent,  the  following:  Wagen- 
hals  Manufacturing  Co..  Cincinnati:  Mundel  Electric  Works. 
Springfield:  Spiral  Journal  Bearing  Co.,  St.  Louis.  The  company 
has  recently  received  a  number  of  large  orders,  both  foreign  and 
domestic. 


ROBERT  W.  BLACKWELL  &  CO.,  LTD..  has  just  been  in- 
corporated for  the  purpose  of  taking  over  the  business  of  engineers 
and  contractors  heretofore  carried  on  by  Messrs.  Robert  W.  Black- 
well  &  Co.,  at  39  Victoria  St..  Westminster.  London.  S.  W. ;  133 
Bcrmondsey  St.,  London.  S.  E. ;  20A  Chapel  St..  Liverpool;  50 
Boulevard  Houssniann.  Paris,  and  120  Liberty  St..  New  York. 
The  directors  of  the  new  company  are:  Robert  Winthrop  Black- 
well,  Philip  Dawson.  Benjamin  Hunting  Howell,  Sir  Charles  E. 
Howard  Vincent.   Franci?  Henrv  Barker. 


A.  O.  SCMCJONMAKEK,  i.sK  SVilliam  St.,  New  York,  the  ex- 
tensive dealer  in  mica,  reports  a  good  demand  for  solid  mica  scg- 
n  tnis,  and  is  filling  an  order  for  10,000  for  one  of  the  largest  street 
r.'.ilways  in  the  country,  this  being  a  duplicate  of  an  order  given 
l.'ist  spring.  Mr.  Schoonmakcr  is  ready  to  furnish  samples  to  any- 
one wishing  to  give  his  goods  a  trial. 


Till'  I'.ADT  (.OI.T/.  ENGINEERING  CO.,  formerly  Mey- 
senburg  &  Badt,  Incorporated,  advises  us  that  Mr.  Edward  A. 
Meysenburg  has  resigned  as  treasurer  and  retired  from  the  active 
management  of  the  company,  and  that  the  name  of  the  company 
has  been  changed  as  above  to  indicate  the  work  the  company  is 
doing  and  the  active  members  of  the  firm. 


THE  SWARTS  METAL  REFINING  CO.,  Chicago,  with  office 
and  works  at  20  to  32  North  Dcsplaincs  St.,  is  buying  large  quan- 
tities of  trolley  wire  from  street  railways  which  arc  tearing  down 
old  lines,  or  have  short  pieces  of  wire  which  cannot  be  used  on  the 
line.  The  same  concern  also  purchases  at  the  highest  market  price 
other  metals  worn  out  in  car  and  other  ser\-ice. 


^THE  STARR  BRASS  WORKS,  of  Kalamazoo,  Mich.,  has 
recently  doubled  its  capacity  and  increased  its  capital  stock  from 
$10,000  to  $20,000.  This  has  been  made  necessary  by  the  success 
which  the  company  is  meeting  with  in  the  sale  of  its  long  distance 
trolley  wheels  and  harps.  Large  orders  have  been  placed  with 
them  by  many  of  the  leading  roads  in  the  country. 


F.  W.  KELLY,  general  manager  of  the  Consolidated  Car  Heat- 
ing Co.,  Albany,  N.  Y.,  announces  important  changes  in  his  selling 
department.  H.  N.  Ransom,  who  has  been  general  agent  at  New 
\  ork,  has  resigned  to  accept  the  office  of  purchasing  agent  of  the 
Buffalo  Railway  Co..  and  tht  vacancy  has  been  filled  by  the  ap- 
pointment of  J.  N.  DuBarry,  jr.,  whose  headquarters  will  be  in 
the  Havemeycr  Bldg. 


COL.  BONNER,  of  the  Bonner  Rail  Wagon  Co.,  Toledo,  C, 
was  in  Douglas  and  Laxey,  Isle  of  Man,  last  month  when  the  Isle 
of  Man  Tramways  Co.  inaugurated  a  freight  service  on  its  lines, 
using  the  Bonner  rail  wagons.  The  company  and  its  patrons  are 
well  pleased  with  the  new  service,  and  the  manager  of  the  com- 
pany, Mr.  Alexander  Bruce,  has  been  warmly  praised  by  the  public 
for  his  enterprise  in  introducing  the  wagons. 


ROBERT  H.  DERRAH,  of  Boston,  is  meeting  with  great  suc- 
cess in  the  promoting  of  trolley  excursions  in  Eastern  Massachu- 
setts, which  business  he  began  developing  last  spring  when  he 
severed  his  connection  with  the  Boston  Elevated  Ry.  During  the 
past  summer  Mr.  Derrah  has  arranged  with  the  street  railways  of 
suburban  Boston  for  special  cars,  which  make  trips  several  times 
each  week;  on  these  trips  the  excursionists  pay  the  expense.  Mr. 
Derrah  docs  the  rest. 


THE  WESTERN  ELECTRIC  CO.  is  agents  for  hot  wire  am- 
meters and  voltmeters  made  by  the  Stanley  Manufacturing  Co. 
These  instruments  are  either  direct  or  alternating  current  and  are 
of  two  types,  for  switchboard  work  or  for  portable  use.  They  are 
accurate,  dead  beat,  possess  a  wide  range  of  adjustment,  and  are 
invaluable  for  general  central  station  use.  The  Western  Electric 
Co.  has  recently  placed  upon  the  market  the  marine  type  of  its 
"Petite"  lamp  suitable  for  shipyards  and  lake  vessels. 


ADAM  COOK'S  SONS.  313  West  St..  New  York  City,  who 
are  the  sole  makers  of  the  celebrated  "Albany"  lubricating  com- 
pound and  compound  cups  for  all  lubricating  purposes,  send  us  the 
following  extract  from  a  letter  from  F.  M.  Sprague,  213  W.  Sev- 
enth St.,  New  Y'ork:  "The  cups  came  all  right,  too.  They  are 
doing  the  work  to  a  T  and  are  filling  'a  long  felt  want.'    We  have 
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orilcrcd  50  lb.  more  of  your  No.  3  grease."  This  is  a  reflection  oi 
llie  usual  experience  oi  engineers  who  use  the  ".Mbany"  com- 
pounds. 


THE  J.  G.  BRILL  CO.  has  sent  us  a  pamphlet  entitled  -iMtteen 
Months  of  Experience  with  a  Perfect  Passenger  Truck,"  which 
treats  of  that  company's  No.  27  double  truck.  The  experience  has 
shown  the  special  advantages  of  this  truck  to  be:  greater  safety, 
not  easily  derailed  by  obstructions,  easier  riding  under  all  condi- 
tions of  track,  steadiness  of  the  truck  itself,  no  tilting  of  truck  upon 
applying  the  brakes,  less  danger  at  frogs  and  switches,  less  adjust- 
ment of  shoes  where  air-brakes  are  used.  e(iual  loads  on  all  wheels 
a;  all  times,  load,  not  leverage,  on  wheels. 


BULLOCK  ELECTRIC  APPAR.\TUS  continues  to  find 
favor,  especially  among  the  more  exacting  users.  Sales  reported 
by  the  company  for  August  embrace  52  machines,  ranging  in  size 
from  2}j  kw.  to  800  kw.  capacity.  The  orders  were  widely  dis- 
tributed throughout  the  United  States  and  two  were  from  Great 
Britain.  The  latter  were  for  the  celebrated  "Teaser"  eiiuipment. 
for  operating  large  printing  presses,  one  for  a  50-h.  p.  c(|uipmcnt 
coming  from  the  Free  Press,  of  Aberdeen.  Scotland,  and  four  so- 
li. ]).  equipments  from  the  Scottsman.  of  Edinborougli.  We  are 
advised  that  the  company  has  just  issued  Bulletin  Xo.  .^.4.?2,  which 
will  be  forwarded  to  any  one  applying  for  it  at  llic  aeiur.il  urtice. 
Cincinnati. 


THE  A.MERIC.VX  VITRIFIED  CONDUIT  CO.,  with  general 
oflices  at  .?9-4i  Cortlandt  St..  New  York,  has  issued  a  new  cata- 
log descriptive  of  its  vitrified,  .salt-glazed  underground  and  iif- 
terior  conduits.  The  company  has  developed  these  ducts  from 
the  results  of  extensive  and  practical  experience,  and  its  present 
products  are  admirably  adapted  to  the  requirements  of  trunk. 
feeder  and  distributing  lines  for  all  kinds  of  electric  transmissions. 
The  joints  of  these  conduits  are  aligned  with  dowels,  giving  the 
smoothest  possible  interior  surface,  and  they  arc  made  so  as  to  be 
practically  indestructable.  They  are  made  up  in  a  number  of  dif- 
ferent styles  and  sizes,  which  are  illustrated  in  this  catalog,  to- 
gtlher  with  views  of  a  number  of  places  where  ducts  are  being  in- 
stalled for  electrical  purposes. 


•■WESTIXGHOUSE  GAS  ENGINES"  is  the  title  ci  a  ni;w 
trade  catalog  of  the  Westinghousc  Machine  Co.,  and  it  is  by  far  the 
most  complete  and  instructive  catalog  of  such  engines  that  it  has 
been  our  pleasure  to  see;  in  fact,  the  avowed  purpose  of  the  com- 
pany was  to  publish  a  book  which  would  be  a  source  of  information 
to  readers.  The  pamphlet  comtains  70  pages,  profusely  illustrated 
with  views  of  the  engines  and  details,  and  the  descriptive  matter 
clearly  sets  out  the  principles  and  method  of  operation.  The  com- 
pany makes  very  strong  claims  for  its  method  of  regulation  which 
consists  in  varying  the  volume  of  mixed  gas  and  air  according  to 
the  load;  the  proportions  of  gas  and  air  in  the  mi.xture  remain  con- 
stant, and  a  charge  is  admitted  at  every  stroke.  The  company  builds 
two-cylinder  engines  in  sizes  from  10  h.  p.  to  70  h.  p..  and  three- 
cylinder  engines  in  sizes  from  15  h.  p.  up.  The  largest  yet  built  is 
650  brake  h.  p. 


■DIXON'S  GRAPHITE  PRODUCTIOXS"  is  the  title  of  a 
(1  X  9  pamphlet  of  over  60  pages  recently  issued  by  the  Joseph  Dixon 
Crucible  Co.,  of  Jersey  City.  It  treats  of  over  60  dififercnt  classes 
of  graphite  products  made  by  this  company.  We  quote  a  portion 
of  the  preface  as  follows:  ".\  carefully  written  history  of  graphite 
— its  nature,  its  formations,  its  sources  of  supply,  its  uses  in  the 
past  and  at  present,  and  its  possible  range  of  uses  in  the  future — 
would  be  alike  interesting  to  the  scientific  man  and  the  layman. 
Such  a  history  has  never  yet  been  written,  although  the  Dixon 
c<  tnpany  has  given  publicity  to  much  valuable,  and  about  the  only, 
information  on  the  subject. 

"Joseph  Dixon,  the  founder  of  the  Dixon  company,  was  the 
originator  of  the  graphite  industry,  and  in  1827  began  the  manufac- 
ture of  Dixon's  plumbago  or  blacklead  crucibles  and  Dixon's  "Car- 
buret of  Iron"  stove  polish.  His  invention  of  the  blacklead  cru- 
cibles revolutionized  the  crucible  business,  and  all  plumbago  cru- 
cibles today,  wherever  made,  are  manufactured  after  his  methods. 

"Graphite  is  sometimes  called  plumbago,  oftcner  blacklead.     The 


three  names  mean  the  same  thing.  Graphite  varies  largely  in  its 
coustructure,  and  the  value  of  graphite  for  its  many  mechanical 
purposes  depends  not  alone  on  its  purity,  but  quite  as  much  upon 
a  careful  selection  and  preparation  of  the  proper  kind  for  the  work 
intended." 


THE  NATIONAL  WATER  TUBE  BOILER  CO,  New  Bruns- 
wick, N.  J.,  which  organized  52  years  ago  under  the  name  of  the 
National  Iron  Works,  has  been  recently  reorganized  and  enters  the 
field  with  the  best  of  prospects.  The  new  owners  are  all  business 
men  of  this  city  of  high  standing  who  realized  when  the  concern 
was  to  be  .sold  that  it  augured  well.  The  directors  of  the  company 
are  Hugh  McKeag.  Philip  Weigel,  jr.,  Robt,  J.  Smith,  P,  M,  Welsh, 
P,  G,  I'onunius.  ('.  .\.  Schenck  and  Hugh  Boyd,  The  officers  are; 
President,  Hugh  .McKeag;  vice-president,  P.  G.  Polhemus;  secre- 
tary and  manager.  C.  .A.  Schenck;  treasurer,  Philip  Weigel,  jr. 
Mr.  Schenck  has  been  with  the  National  Water  Tube  Boiler  Co. 
for  1 1  years.  During  the  latter  part  of  that  time  he  has  been  acting 
a-;  manager,  Mr,  Schneck  is  a  man  of  ability.  He  is  thoroughly 
acquainted  wilh  the  workings  of  the  business  as  a  result  of  his 
wide  experience  and  will  no  don))!  do  much  in  improve  the  condi- 
tion of  the  concern. 


THE  WESTERN  ELECTRIC  CO.  carries  in  stock  some  very 
neat  novelties  in  the  way  of  portable  battery  lamps.  The  "Emer- 
gency," "Search,"  or  "Flash"  light  is  ma<le  in  three  sizes,  cylindrical 
in  form,  the  diameter  of  all  being  the  same,  and  their  length  being 
respectively  8'/,  11  and  13  in.  These  lights  give  from  six  to  eight 
thousand  Hashes  before  the  battery  requires  renewal.  They  are 
extremely  useful  where  a  light  is  wanted  quickly.  The  company  is 
distributing  a  catalog  descriptive  of  this  device.  This  catalog  also 
illustrates  the  "Ever  Ready"  electric  walking  cane,  interior  search 
light,  electric  gas  lighter,  surgical  and  dental  lamp,  electric  bicycle 
Ump,  "Ever  Ready"  night  lamp,  electric  candle,  ornamental  ban- 
quet lamp,  electric  ruby  lamp,  for  photography,  portable  reading 
lamp,  tlie  "Ever  Ready"  scarf  pin,  and  other  battery  novelties.  If 
any  of  our  readers  have  not  received  a  copy  nf  this  catalog  the 
s;ime  will  lie  -ieiil  to  them  upon  re(iuest. 


GEORGE  E.  FISHER,  president  and  treasurer  of  the  Chase 
Construction  Co.,  general  contractors,  Detroit,  Mich.,  has  secured 
the  contract  for  his  company  for  constructing  the  Toledo,  Fremont 
it  .Norwalk  Ry..  from  Toledo  to  Fremont,  O.,  which  includes  all 
v.f.rk  outside  of  the  power  house  and  bridges.  The  company  will 
employ  a  force  of  200  or  more  men  on  this  contract,  when  the  work 
is  fairly  under  way,  preliminary  work  having  been  started  last 
week.  Mr.  Fisher  states  liis  company  have  had  a  very  busy  season 
and  are  now  completing  the  large  municipal  electric  lighting  plant 
for  the  city  of  Grand  Rapids,  and  the  construction  of  the  Cleveland 
i"t  Eastern  Ry.  at  Cleveland,  O.  This  road  runs  from  that  point  36 
miles  east  to  Chardon,  O.,  being  the  second  interurban  line  running 
out  of  Cleveland  constructed  by  the  Chase  company.  It  has  also 
just  completed  and  turned  over  to  the  owners,  quite  an  extensive 
lighting  and  power  plant,  operated  by  water  power,  at  BeldinR, 
.Mich.,  this  being  a  high  tension,  multiphase  alternating  system. 


THE  WESTINGHOUSE  ELECTRIC  &  MANUFACTUR- 
ING CO.  recently  received  a  letter  from  Pres.  .A.  D.  Claflin.  of 
the  Commonwealth  Avenue  Street  Ry.,  Newtonville,  Miss.,  which 
in  substance  is  as  follows: 

"We  have  16  15-bench  cars  equipped  with  Westinghousc  i2-.\, 
,?o-h.  p.  high  speed  motors;  these  cars  are  now  running  their  third 
season  over  our  main  line,  making  the  regular  schedule  of  11  miles 
in  54  minutes.  The  traffic  on  these'cars,  particularly  in  the  summer 
season,  is  very  heavy,  as  they  constantly  carry  from  130  to  160  pas- 
sengers per  trip;  our  record  is  203  passengers  on  one  of  these  cars 
at  one  time.  Our  road  has  many  curves  and  several  long  grades 
as  steep  as  5  per  cent,  two  in  particular  being  nearly  a  mile  long 
each.  We  have  never  been  obliged  to  pull  a  car  off  the  line  while 
in  service  on  account  of  any  trouble  with  the  electric  motive  appa- 
ratus. We  have  never  lost  either  an  armature  or  a  field,  and  in  fact, 
have  had  no  trouble  whatever  with  your  motors  running  under 
these  trying  conditions.  We  believe  lhi<  to  be  an  exceptionally 
satisfactory  record  for  service." 


Skit.  15,  1899.. 
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Pk()VIDI':NCK  KICXUICKS  have  been  r.nlere.l  for  llic  cars  of 
the  'rri-Cily  Kaihvay— Davenport,   Moline,  Rock  Inland — after  scv- 

er.il   iiiniiilis'  tests  ol   various  makes. 

THK  CLONHROt  K  IKill.h.K  CO,  of  lirooklyn,  N.  V.,  has 
opened  a  western  oltice  .it  I4,i7  .Monadii'nk  HUI^;..  ("lii<;iKo.  wliieli 
will  lie  in  eliar^e  of  Mr.  II.  B.  Ham. 


Till'.  .\l()RlJi;.\  I'KOG  &  CROSSING  WORKS  lias  com- 
pleted the  contract  lor  the  electric  railway  at  Seoul,  Korea,  and 
dnrinu  .\unnst  shi]>ped  a  consignment  to  Honolnhi.  Hawaii. 


Tlil';  .\J.\.\  .\li;i,\l.  Cf)..  of  Philailelphia.  extends  a  cordial 
invitation  to  all  railroad  inanaKers.  motive  power  and  other  ofli- 
cials.  to  pay  it  a  visit  at  Section  .\l-13.  Main  Hnildin^'.  of  the  Na- 
tional Export  Hxposition.  which  is  now  heinn  held  in  I'hilailelphia. 
The  company  will  have  representatives  there  at  all  times,  .and  will 
take  pleasure  in  otTering  its  services  to  all  visitors.  It  will  provide 
ample  facilities  for  correspondence,  and  will  ni^e  llieiii  <-very  at- 
tention. 

WELLINGTON  HOTEL,  CHICAGO. 


One  ol  the  hest  known  and  most  popular  hotels  in  Chicago,  and 
wdiich  we  can  recommend  as  enjoying  the  reputation  of  having 
the  best  chef  in  the  city,  is  the  Wellington,  situated  conveniently 
in  the  down  town  district.  It  is  at  the  corner  of  Jackson  Boulevard 
and  Wabash  .-Xve.  conveuienl  to  the  retail  shopping  district,  and 
within  easy  walking  distance  of  all  the  theatres.  It  is  one  block 
from  the  Lake  Front,  and  cars  for  the  convention  hall  pass  the 
door.  The  building  is  constructed  on  a  fire-proof  principle,  the 
walls  and  cross-walls  all  starting  3  ft.  thick  in  the  basement  and 
continuing  up  to  12  in.  at  the  roof.  These  cross  walls  or  partitions 
surround  every  space  25  ft.  square  through  the  building.  Tlie 
floors  are  14  in.  deep  in  fire-proof  material,  so  that,  with  the  side 
halls  .ind  stairways  from  each  floor,  the  iron  bridge  across  tlie 
alley  connecting  the  Michigan  Ave.  annex,  the  (|iiestion  of  safety  is 
settled  beyond  argument. 

The  Wellingtmi  is  conducted  on  the  European  plan,  with  hand- 
some cafes  on  the  first  lloor.  and  a  very  popular  grill  room. 


BRITISH   COLUMBIA  ELECTRIC  RAILWAY  CO. 


The  second  annual  report  of  this  company  has  been  issued  for 
the  year  ending  March  31st,  from  which  the  following  data  are 
taken:  In  November,  1898,  1,200  shares  of  non-cumulative  5  per 
cent  preferred  stock  of  a  par  value  of  £  1 1  per  share,  were  issued, 
out  of  which  issue  the  £60,000  non-cumulative  6  per  cent  income 
bonds  have  been  paid  ofif  at  par.  Most  of  the  extensions  and  im- 
provements previously  recommended  by  the  general  manager  and 
chief  engineer  have  been  acted  upon  and  it  is  expected  that  they  will 
all  be  completed  by  September  ist,  from  which  time  the  increase 
in  profits  should  commence  to  accrue.  Owing  to  delays  in  some 
of  these  improvements  no  financial  benefit  was  realized  from  them 
during  the  year  covered  by  the  report.  The  installation  of  the  plant 
for  utilizing  the  water  power  from  the  falls  of  Coldstream,  Victoria, 
has  but  recently  been  put  in  running  order,  after  experiencing  many 
dilTiculties.  This  machinery  was  started  in  September,  1898,  but 
various  troubles  arose  which  were  not  overcome  until  the  end  of 
March,  1899,  since  when  it  has  been  in  satisfactory  service. 

The  .gross  profit  for  the  year  amounts  to  £30,188  14s.  id.  From 
this  the  directors  have  paid  interest  charges  and  dividend  on  pre- 
ferred stock,  which  leaves  £15.556  13s.  id.  available  for  distribu- 
tion. From  this  sum  the  directors  have  decided  to  write  oft  20  per 
cent  of  the  preliminary  expenses,  to  pay  a  dividend  of  4  per  cent 
on  the  common  stock,  absorbing  £8.000.  To  transfer  to  reserve 
account  £6,148  19s.  lod.  and  to  carry  forward  to  the  next  account 
£189  4S.  9d.  In  addition  to  the  amount  mentioned  above,  the  di- 
rectors have  transferred  to  the  reserve  account  the  surplus  of  pre- 
mium received  over  the  expenses  of  the  preferred  share  issued. 
£1,349  5s.  2d.,  bring  the  reserve  fund  up  to  £12.000. 

The  disastrous  fire  at  New  Westminster  in  September  only  af- 
fected the  company  by  the  burning  down  of  about  ]  i  a  mile  of  track 
equipment.  The  company  donated  £2,100  to  the  relief  fund. 
Owing  to  the  large  number  of  sightseers  carried  at  the  time,  and 


the  large  amount  of  building  materials  and  general  freight  carried 
since,  the  receipts  of  the  Westminster  branch  have  suffered  com- 
Ijaratively  little,  notwithstanding  that  the  return  fare  between 
Vancouver  and  Weslniinsler  has  been  reduced  from  75  cents  to  60 
cents. 

In  reference  to  the  state  of  the  company's  lines,  the  report  stato 
thai  the  roadbed  and  track  on  the  Vancouver  and  Westminster 
branches  have  been  maintained  in  excellent  condition,  and  on  the 
Westminster  branch  work  has  been  commenced  with  a  view  to  re- 
placing the  lour  small  bridges  by  culverts  and  a  permanent  railway 
embankment.  This  will  reiluce  the  cost  of  maintenance  in  future. 
The  directors  have  decided  to  entirely  relay  the  roadbed  of  the 
Victoria  branch,  as  it  is  not  in  good  condition,  and  the  rails  arc 
light,  and  they  have  decided  that  it  will  be  more  economical  and 
wiser  to  |)Ut  the  track  in  tirst-rate  permanent  ondition  at  once 
than  to  ffillow  the  system  of  improvement  which  was  commenced 
last  year,  by  which  the  roadbed  and  track  wore  to  be  renewed  over 
a  period  of  several  years. 

A  consolidation  of  the  power  houses  of  the  V'ancouver  and  the 
Westminster  branches  has  been  commenced  and  the  new  plant  is 
expected  to  be  finished  by  September  next.  When  this  is  accom- 
plished, with  the  new  installation  just  completed  at  Victoria,  the 
company  will  have  throughout  thoroughly  cfTicicnt  machinery  of 
the  latest  type,  with  all  the  most  recent  economical  improvements, 
whilst  the  old  plants  at  Victoria  and  Westminster  will,  as  hereto- 
fore, carefully  maintained  for  the  purposes  of  reserve.  Beyond 
the  regular  lighting  extensions,  the  installation  of  a  storage  battery, 
and  the  reconstructions  of  the  roadbed  at  Victoria  already  referred 
to,  there  are  no  new  nnprovemtnts  or  extensions  at  present  pro- 
posed or  needed. 

The  officers  of  the  company  in  Canada  are  :  General  manager,  J. 
Buntzen,  Vancouver;  chief  engineer  and  general  superintendent,  J. 
M.  Campbell.  Vancouver;  assistant  engineer  and  superintendent, 
R.  H.  Sperling,  Victoria;  assistant  comptroller,  E.  H.  Wilcox.  Van- 
couver; local  manager,  A.  T.  Coward,  Victoria;  superintendents  of 
tiaflic.  II.  Gibson,  Victoria,  D.  .^.  Shiles,  Vancouver. 


TROLLEY  EXPRESS  DISCONTINUED. 


The  trolley  express  which  has  been  running  for  some  time  be- 
tween Manchester,  N.  H.,  and  Rockville,  was  withdrawn  last 
month.  The  street  railway  company's  charge  for  running  the 
express  car  over  its  line  was  one-third  of  the  gross  receipts.  It 
has  not  been  a  paying  venture  for  the  street  railway,  but  the  ex- 
press company  had  a  good  thing.  The  rate  was  recently  raised  to 
15  cents  a  mile  for  each  mile  that  the  express  car  was  run.  The 
daily  average  of  the  car  is  about  85  miles,  and  the  express  com- 
pany would  not  agree  to  the  change,  so  the  car  was  withdrawn. 
The  trolley  express  did  a  good  business  from  the  first  and  the 
business  was  steadily  increasing.  The  greater  portion  of  the  goods 
carried  would  come  under  the  head  of  freight,  rather  than  express 
matter. 


THE  PHILADELPHIA-ATLANTIC  CITY  LINE. 


From  the  description  of  the  promoters  the  new  line  to  be  run 
from  Philadelphia  to  Atlantic  City  will  contain  numerous  points 
of  novelty.  A  forfeit  of  $104,000  has  been  put  up  with  the  treas- 
urer of  the  state,  which  practically  insures  the  building  of  the  line. 
The  road  will  be  built  for  through  passengers  only.  There  will  be 
no  local  stops.  This  clears  the  road  of  local  trains  and  leaves  the 
track  clear  for  high  speed  traffic. 


DO   NOT  BE  SHORTSIGHTED. 


Sharpen  your  wits,  increase  your  appetite,  and  tone  up  your  sys- 
tem by  spending  a  week  or  two  at  one  of  the  many  beautiful  lake 
resorts  reached  via  Wisconsin  Central  Lines;  1899  summer  book- 
let tells  you  how  to  do  it.     It's  yours  for  the  asking. 

Jas.  C.  Pond. 

Milwaukee.  Wis.  General  Passenger  Agent. 


The  extra  conductors  and  motormen  in  the  employ  of  the  Middle- 
town  (Conn.>  Street  Railway  Co..  went  out  on  strike  August  12th. 
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A  RAILWAY  ORDINANCE   CONTESTED. 


TAUNTON   &  BROCKTON   LINE  SOLD. 


.An  ordinance  in  Brooklyn  requires  the  Brooklyn  Rapid  Transit 
Co.  to  stop  its  cars  before  crossing  certain  specified  streets,  which 
arc  asphalted,  and  are  used  by  bicyclists.  Bicyclists  complain  that 
the  company  has  persistently  violated  the  ordinance  which  was 
passed  by  the  City  Assembly,  because  of  the  large  number  of 
wheelmen  an<l  wheelwomcn  injured  by  the  trolley  cars. 

Evidence  of  these  violations  has  been  collected  by  the  police  and 
turned  over  to  the  corporation  council  for  prosecution. 

The  company  does  not  deny  the  facts  charged,  but  has  confined 
its  defense  to  an  endeavor  to  prove  that  the  ordinance  is  unrea- 
sonable and  that,  therefore,  under  a  ruling  of  the  Court  of  .Appeals, 
is  not  binding  upon  it. 

Judge  Van  Wart,  before  whom  the  cases  were  tried,  has  received 
the  company's  briefs  and  reserved  his  decision. 


PRIVATE  TROLLEY   CAR   STRUCK    BY   LIGHT- 
NING. 


While  a  party  of  13  prominent  l)usiness  men  of  St.  Louis 
were  enjoying  a  ride  in  the  "Electra,"  the  private  car  of  President 
Spencer,  last  month,  the  car  was  struck  by  lightning,  causing  con- 
siderable fright  and  some  injuries  to  the  party. 

-After  enjoying  a  pleasant  trip  and  a  dinner  at  tlio  other  end  of 
the  line,  the  party  started  to  return  to  the  city.  All  went  well  until 
Osage  was  reached,  at  midnight,  when  the  occupants  found  them- 
selves in  the  midst  of  one  of  the  worst  electrical  storms  they  had 
ever  witnessed,  and  even  the  brilliant  lights  in  the  car  failed  to  hide 
the  vivid  flashes  of  lightning  that  continually  played  about  th«m. 

Suddenly  there  was  a  deafening  crash,  accompanied  by  a  blinding 
flash,  and  the  car  seemed  to  be  in  a  blaze.  The  occupants  were 
stunned  for  an  instant;  when  they  recovered  they  saw  that  the 
brass  lamp  fixtures  of  the  car  had  melted  and  the  molten  metal 
had  scattered  over  several  of  their  number,  painfully  burning  some 
of  them. 


NEW   BADGES   FOR  RAILWAY   MEN. 


The  Gr.ind  Rapids  (Mich.')  Consolidated  Street  Railway  Co.  has 
jus;  provided  !ts  employes  wi*h  new  badges  upon  which  figures 
alone  are  used  to  designate  the  men.  The  old  badges  bore  the 
words  "Conductor"  or  "Motorman,"  but  as  the  company  fre- 
quently uses  motormen  to  collect  the  fares  and  sometimes  has 
used  conductors  to  operate  the  motors,  the  result  has  been  a  con- 


fusion of  labels  and  it  has  been  decided  to  designate  the  men  here- 
after by  numbers  only.  The  figures  on  the  new  badges  are  of 
nickle  fastened  on  a  background  of  hard  rubber. 

The  numbers  from  ,30  down  are  reserved  for  the  use  of  the  com- 
pany's officers  and  the  service  men  who  are  not  regularly  employed 
on  the  cars.  The  general  manager  and  secretary  have  small  gold 
badges  lettered  in  black  enamel  with  the  name  of  the  company  and 
the  ofiicc  of  the  person  wearing  it. 

■*—¥■ 

.\  new  style  of  roadbed  has  been  adopted  by  the  Brooklyn  Rapid 
Transit  Railroad  Co.  Heavy  girder  rails  are  being  laid  upon  beds 
of  concrete  10  in.  wide  and  12  in.  deep.  No  ties  are  used.  The 
rails  are  held  at  proper  distance  by  steel  braces  running  crosswise. 
These  in  turn  are  kept  in  place  by  the  granite  paving  blocks. 


The  Massachusetts  Electric  Companies,  which  has  absorbed  most 
of  the  important  electric  railways  of  that  state,  recently  purchased 
ilif  Brockton  &  Taunton  Street  Ry.  The  price  paid  was  not  officially 
announced,  but  is  generally  thought  to  be  $150  per  share.  When 
the  other  roads  in  the  city  of  Brockton  were  bought,  the  majority 
of  the  stockholders  of  this  road  asked  $175  and  until  the  present 
deal  was  made,  held  out  for  that  price.  The  road  is  one  of  the 
most  important  in  that  section  and  possesses  excellent  rolling 
slock.     It  connects  Brockton  and  Taunton  by  a  direct  route. 

The  plan  of  the  syndicate  is  to  use  this  road  for  a  direct  route 
from  Brockton  to  Providence,  doing  away  with  the  Brockton, 
Bridgcwater  &  Taunton  as  part  of  the  Providence  road.  This  will 
make  the  trip  from  Brockton  to  Providence  much  shorter  than  at 
present. 


NEW   RAILWAY   PARK   FOR  AUGUSTA,   GA. 


Col.  D.  B.  Dyer,  president  of  the  .Augusta  Railway  &  Electric  Co., 
of  .Augusta,  Ga.,  has  announced  that  his  company  has  perfected 
plans  for  a  handsome  15-acrc  park  in  the  village  of  Summerville. 
The  park  will  be  located  at  the  present  terminus  of  the  Monte 
Sano  track  and  the  railway  company  expects  to  spend  a  large  sum 
of  money  in  improving  the  park  property. 

The  pavilion  will  be  commodious,  ornamental  and  presentable. 
It  will  have  a  basement  designed  for  car  storage.  Walks  are  to  be 
laid  out,  shrubbery  planted,  water  arranged  and  fountains  put  in. 


FLUCTUATION  IN   STEEL   RAILS. 


The  sudden  rise  in  the  prices  of  crude  and  finished  iron  and 
steel  products  has  been  very  marked  and  the  following  diagram 
taken  from  the  Iron  .Age  shows  the  fluctuations  in  steel  rails  for 
the  last  two  years.     During  1896  the  price  of  steel  rails  remained 
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Stationary  at  about  $28  per  ton,  but  at  the  dissolution  of  the  rail 
pool  in  1897  the  price  dropped  to  a  point  shown  where  the  diagram 
commences.  Since  the  beginning  of  July  prices  have  advanced  still 
farther,  so  that  the  upward  course  of  the  curve  continues. 


II  ni^li  flu  III  ^  ,N"l  tf  i«  HIS  1 4f  1 

1  1  ■ 

1 

y 

L,U^ 

y\'' 

f  1 

/    ' 

1    '  ' 

/  1  i 

/  !  '     ' 

>'                 >                             ■^    1  i 

y                            '    "■"''    ^--•^'    \     /       i   !   I 

^                                                           \/'        i   ! 

TRAFFIC  ARRANGEMENT   DISCUSSED. 


A  traffic  arrangement  between  the  Manhattan  Elevated  system 
of  New  York  and  the  elevated  and  surface  roads  of  Brooklyn  has 
been  under  consideration  for  some  time,  and  there  seems  to  be  a 
prospect  of  its  early  consummation.  A  similar  agreement  be- 
tween the  Manhattan  and  the  Third  Avenue  systems,  whereby 
transfers  are  given  for  8  cents,  has  been  in  operation  for  several 
months  and  has  proved  so  advantageous  as  to  encourage  the  man- 
agement of  the  Manhattan  to  extend  the  same  to  the  Brooklyn 
roads.  President  Rossiter,  of  the  Brooklyn  Rapid  Transit  system, 
and  General  Manager  Skitt,  of  the  Manhattan,  have  a  favorable 
opinion  of  an  exchange  system  and  have  had  several  conferences 
on  this  subject.  Neither  Mr.  Rossiter  nor  Mr.  Skitt  will  say  what 
exchange  rate  is  under  consideration.  It  is  generally  supposed 
among  street  railway  men  that  the  8  cent  rate  in  force  between 
the  Third  Ave.  and  Manhattan  systems  is  the  basis  of  negotiations. 


()(T.  15,  i8yy.| 


Sl'REliT  RAILWAY  KliVIEW. 


631 


THE  CHICAGO  CONVENTION. 


Eighteenth  Annual   Meeting    of    the    American    Street    Railway  Association    in    Chicago,    October     17,    18,    19 

and    20,    1899     Attendance    Will  Be    the    Largest    in  the  History  of  the  Association     Hotel  Facilities 

Ample     Delegates  Can  Study  Every  Type  of  Motive  Power     Horse  Cars,  Cable  Cars,  Trolley, 

Third-Rail,    3-Phase,    Storage     Battery    and    Compressed    Air    Systems      All    Are    in 

Operation   Here     Strong   Program   for  the  Meetings     Unprecedented  Display  of 

Exhibits     A  Genuine  Chicago  Welcome  Awaits  the  Guests. 


'I'lir  Aiiuric.in  Slrinl  l\;iil\vav  .Xssociation  is  j,'elling' 
alonj;  ill  \rars,  ami  llic  (  liifat'ii  nu't-lin.!^  uill  inakt-  llir 
i'ij;litiTiilli  animal  j^atln.  rini:;',  (  Iiii-a;;n  invili's  llu-  slrci-l 
rail\va\-  frati'rnily  nf  llic  worlil  ami  will  ciKliavnr  in  src  ilia' 
every  visitor  is  royallx'  cnUTlaiiird.  lis  criilial  loi-aliun 
with  ri.-,i;anl  to  railrnail  Iravrl  makes  il  i'si)fi-iall\-  easy  of 
access,  and  with  hotel  facilities  siiflicieiit  to  care  for  the 
population  of  a  s^ood  sized  city,  we  believe  the  attendance 
will  lie  lart;"er  than  at  any 
iif  the  ]irevi(itis  Cduven- 
tions. 

The  convention  ii]iens 
Tiiesdav  niornini;',  (  )ctciliei 
ijtii,  and  continues  during; 
the  succeeding;  tlu'ee  days. 
The  jiajiers  to  he  presented 
linimisc  to  be  unusuallv 
valuable  and  iiiterestinj;, 
and  abundant  time  will  be 
alU)tted  ti)  disoissions. 

The  Executive  Connnit- 
tee  has  felt  that  the  ex- 
cursions and  entcrtain- 
lueiits  should  not  encroach 
upon  the  regular  work  ami 
purposes  of  the  meeting, 
but  the  prog-ram  has  been 
so  arranged  that  work  ami 
pleasure  will  be  suitably 
alternated.  The  entertain- 
ment committee  will  dis- 
charge its  duties  in  a  man- 
ner wdiich,  we  liclieve,  will 
be  pleasing  and  interesting. 

One  whole  day  will  be 
devoted  to  the  Exhibition. 
This  is  an  innovation,  but 
one  which  delegates  and 
supply  men  alike  will  ap- 
preciate. T  h  e  meeting^ 
and  display  will  l)e  under 
the  same  roof  in  Tattcr- 
salls,  which  is  at  State  and 
1 6th     Sts.       It     is     easily 

reached  by  several  lines  of  surface  cars  without  change  and 
requiring  only  a  few  minutes"  ride. 

Chicago  affords  exceptional  facilities  for  studying  th.«; 
various  methods  of  motive  power.  We  still  enjoy  ( !)  a 
number  of  horse  cars,  and  the  cables  and  trolleys,  the  third 
rail  of  the  elevated  roads,  with  the  storage  battery  line  and 
compressed  air  in  night  car  service,  leave  little  to  be  desired 
by  the  earnest  student  of  tlie  several  methods  of  propulsion. 
The  steam  raods  have  made  the  usual  concession  of  one 


fare  and  a  third  for  the  round  trip.  I'urcliasers  must,  how- 
ever, be  sure  to  gel  the  sjjecial  ticket  and  receipt  when 
buying  in  order  to  avail  themselves  of  the  reduction. 
The  ticket  nnisl  also  be  stamped  for  return,  hy  the  aiithor- 
izeil  agent  of  the  traffic  association,  who  will  have  an  office 
at  the  convention  hall. 

'Ilie  Chicago  ladies  haw  organized  a  large  connnittee 
and  pro])(jse  tc>  look  after  the  wants  and  comfort  (jf  the  vis- 
iting ladies  in  every  way. 
It  is  earnestly  lii>pe<l  the 
number  of  ladies  in  at- 
tendance will  he  as  large  as 
possible. 

The  Accountants'  .Asso- 
ciation anticipates  a  large 
gathering  of  its  members 
and  a  very  interesting 
meeting.  This  association 
has  grown  very  rapidly  and 
accomplished  a  vast 
amount  of  important  work 
in  a  short  sjiacc  of  time. 
Its  efforts  have  c  o  ni  - 
manded  the .  endorsement 
of  state  railroad  commis- 
sions and  the  managements 
of  our  largest  and  best 
roads.  The  .-\ccountants 
will  meet  at  the  same  place 
and  time  hut  in  its  nwii 
quarters. 

.As  the  evenings  d.i:ring 
October   are    usually    cool 
in  Chicago,  visitors  will  do 
well    to    bring   with    them 
garments    of    fairly    heavy 
weight,  although  the  days 
are      usually    warm      and 
bright,  and  light  overcoats 
are  not   always   necessary. 
There   will   be   much   to 
interest  the  visitor  in  the 
line  of    power  plants    and 
repair  shops.    The  success- 
ful   o])eration    of    the    3-phase    system    of    long    distance 
transmission    of   the    Chicago    &    Milwaukee    line    affords 
a  working    demonstration    of    what    undoubtedly  will    be 
widely    copied    for    roads    of    this    class.      We    have    de- 
scribed   (juite    fully  in  this    issue    the    more    interesting 
features   of    our    local    power  stations   and    repair  shops 
to  enable  the  reader  to  select  in  advance  such  points  as  he 
specially  wishes  to  visit  and  examine  svhile  in  attendance  at 
the  convention. 
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The  territory  now  embraced  in  the  State  of  IHinois  has  fur- 
nished material  for  an  interesting  history,  which  in  its  early  days 
was  full  of  tragedy,  with  a  chain  of  thrilling  events  to  mark  the 
aggression  of  the  white  man  and  the  recession  of  the  Indian. 
The  picture  is  aptly  painted  in  the  familiar  words  of  William  Wirt: 

"Not  many  many  generations  ago  where  you  now  sit  circled 
with  all  that  exalts  and  embellishes  civilized  life,  the  rank  thistle 
nodded  in  ihe  wind  and  the  wild  fox  dug  his  hole  unscared.  Here 
lived  and  loved  another  race  of  beings:  beneath  the  same  sun 
which  rolls  over  your  heads  the  Indian  hunter  pursued  the  panting 
deer;  gazing  upon  the  same  moon  which  smiles  lor  ycni.  the  Indian 
lover  wooed  his  dusky  mate." 

Before  coming  into  the  hands  of  the  United  States  this  section, 
in  common  with  all  the  rest  of  the  country,  belonged  by  right  of 
discovery,  to  Spain.  Then  came  the  French,  who  were  driven  out 
by  the  English,  and  who,  in  turn,  surrendered  the  land 
lo  the  United  States  government.  But  before  all  these 
il  was  the  home  of  the  Indian.  The  .Mgonquin  family  extended 
from  Canada,  along  the  St.  Lawrence  River,  wist  to  the  Missis- 
sii)pi.  In  this  family  were  many  tribes,  and  among  them  was 
one  called  the  "Illini,"  an  .Mgontiuin  w^ord  w'hich  signifies  "superior 
man;"  our  present  spelling,  "Illinois,"  is  said  to  be  a  French 
corruption  of  the  Indian  plural,  "Illinuk."  The  main  settlements 
of  this  tribe  were  in  the  middle  and  northern  part  of  this  state.  In 
what  is  now  La  Salle  County  was  a  thriving  Indian  village  called 
La  Vantun,  which  in  i6So  contained  800  inhabitants.  Within  the 
limits  of  the  present  state  there  were  20  other  villages.  The  re- 
gion was  rich  and  fertile,  and  attracted  the  attention  of  the  other 
tribes  of  .Mgonquins,  and  they  began  clamoring  for  a  division. 
Family  troubles  ensued,  which  were  bad  enough,  but  when  the  out- 
siders, the  Sioux,  the  Sac  and  Fox,  the  Kickapoos,  the  Potta- 
watomies  and  the  Iroquois  came  in  for  a  share,  matters  grew  serious 
for  the  poor  Illini.  The  Iroquois  were  by  far  the  strongest  and 
most  persistent  of  the  enemy.  They  kept  up  a  constant  warfare 
and  nearly  wiped  the  Illini  out  of  existence,  until  finally  a  crisis  was 
reached.  The  Iroquois  had  made  one  of  its  periodical,  raids  and 
|)lundered  a  village,  driven  away  its  people  and  began  indulging  in 
a  wild  and  beastly  orgy  in  honor  of  the  victory.  The  Illini  braves 
were  entirely  cowered,  and  from  a  distance  watched  the  revelries 
of  their  enemies.  Then  uprose  an  Indian  Joan  of  Arc.  It  was 
Watseka,  a  maid  of  the  Illini.  She  begged  the  men  to  rally 
and  make  one  more  effort  to  drive  out  the  Iroquois,  but  the  braves 
were  brave  no  longer.  Then  Watseka  turned  to  the  women  and 
one  and  all  they  flocked  around  her.  They  armed  themselves 
with  bows  and  arrows  and  stood  ready  for  the  word.  This  shamed 
the  men  and  they  too  prepared  for  fight.  They  all,  Indians  and 
squaws,  rushed  upon  the  Iroquois  and  not  only  drove  them  from 
the  village,  but  followed  them  in  their  retreat  and  very  nearly 
exterminated  them.  In  honor  of  this  Indian  maid  the  place  where 
this  fierce  battle  was  fought  is  still  called  Watseka.  and  it  is  the 
county  seat  of  Iroquois  County. 

Jean  Nicolot,  a  native  Canadian,  who  had  lived  among  the  .-Mgon- 
(|uin  Indians  for  years,  discovered  Lake  Michigan  on  July  4,  1634, 
He  then  called  it  Lake  Illinois.  He  was  the  first  w'hite  man  to  put 
foot  on  Illinois  territory,  but  Louis  Joliet  and  Pere  Marquette  were 
the  first  white  men  to  reach  the  "Land  of  the  Illini"  or  to  touch 
the  site  of  Chicago.  These  two  explorers  left  Mackinaw  in  May, 
1673,  paddled  down  to  Green  Bay  and  up  Fox  River  to  the  Wis- 
consin  River,  on   which  they  floated  to  the   Mississippi. 

La  Salle  had  become  enthusiastic  over  what  Joliet  told  him,  and 
he  organized  an  exploring  expedition.  His  chosen  friend  and 
companion  was  an  Italian,  Chevalier  de  Tonti,  and  these  two 
men  played  the  most  important  part  in  the  history  of  Illinois, 
It  was  about  1680  they  reached  the  "Chekogona"  River,  probably 
the  present  Calumet  and  pushed  on  to  the  interior.  La  Vantum 
was  then  a  large  and  flourishing  village  and  just  previous  to  the 


appearance  of  La  Salle  the  Iroquois,  the  old  enemy  of  the  Illini, 
had  made  a  successful  raid  and  completely  annihilated  it.  The 
village  was  somewhere  in  the  vicinity  of  the  present  city  of  La  Salle, 
where  is  an  immense  rock  185  ft.  high,  completely  isolated,  and 
with  a  level  top  surface  of  nearly  an  acre  in  extent.  It  is  in- 
accessible, except  by  one  narrow,  steep  path.  It  now  bears  the 
name  of  "Starved  Rock."  Here  in  1682  La  Salle  created  a  forti- 
fication, which  he  called  Fort  St.  Louis.  For  some  years  all  the 
region  about  was  thickly  populated  with  Indians  and  Frenchmen, 
and  La  Salle  was  the  governor. 

His  several  expeditions  through  the  country  had  resulted  in  the 
forming  of  numerous  settlements  and  these  have  been  the  nucleus 
from  which  the  state  has  grown.  Kaskaskia  was  the  most  im- 
portant, and  later  became  the  capital  of  the  state.  In  1765  this 
settlement  passed  into  the  hands  of  the  English.  Then  came  the 
revolt  of  the  colonies  against  English  rule,  and  in  1778  George 
Rogers  Clark  obtained  from  Patrick  Henry,  governor  of  Virginia, 
permission  to  attempt  the  capture  of  the  Illinois  territory.  He 
was  successful  and  since  1779  the  entire  northwest  territory  has 
been  in  the  possession  of  the  United  States.  .Ml  this  section  was 
then  considered  as  a  part  of  Virginia.  In  1818  Illinois  was  ad- 
mitted to  the  Union,  with  Kaskaskia  as  the  capital.  Later  it  was 
removed  to  Vandalia.  and  in  1836  to  Springfield.  In  1720  slaves 
were  introduced  to  work  the  newly  discovered  coal  mines  at  Otta- 
wa, but  slavery  was  abolished  in  1823  by  a  popular  vote  of  4,972 
for  and  6,640  against  it. 

The  Indian  era  in  Illinois  ended  with  the  Black  Hawk  war. 
Black  Hawk  was  a  Sac  chief  and  resisted  the  demand  to  relinquish 
his  land  to  the  whites.  .\  war  ensued,  which  lasted  for  several 
years  and  cost  more  than  a  thousand  human  lives.  Inch  by  inch 
the  red  men  were  driven  to  the  Mississippi,  and  the  waters  of 
that  river  were  made  red  with  the  blood  of  the  last  remnant  of  the 
Black  Hawk  warriors,  shot  by  the  soldiers  in  Ihe  effort  to  escape. 

.\s  early  as  1673  Louis  Joliet  had  conceived  the  idea  of  a  canal 
to  connect  Lake  Michigan  and  the  Mississippi.  In  1821  a  con- 
ference was  held  in  Chicago,  attended  by  many  Indians  of  the 
Pottawatomie,  Chippewa  and  Ottawa  tribes,  to  discuss  the  propo- 
sition of  granting  sufficient  land  foi  a  canal  "to  connect  Buffalo 
with  New  Orleans."  There  were  64  chiefs  present,  representing 
the  tribes  interested,  and  on  Aug.  29,  1821,  the  treaty  was  signed 
transferring  to  the  United  States  5,000,000  acres. 

Work  on  the  Illinois  &  Michigan  Canal  was  not  begun,  how- 
ever, until  July  4,  1836:  it  was  completed  in  1848.  The  cost  of  the 
construction  from  Chicago  to  La  Salle  was  $6,557,000  to  which 
should  be  added  nearly  $3,000,000  spent  by  the  City  of  Chicago  in 
deepening  the  canal  between  Chicago  and  Joliet  to  the  lake  level, 
which  was  refunded  by  the  state  in  1871.  This  canal  is  the  only  re- 
minder of  the  internal  improvement  scheme  authorized  in  1837  to 
give  every  part  of  the  state  a  railway  or  canal. 

The  richness  of  the  soil,  the  mineral  products,  the  climate  and  the 
influence  of  Chicago,  have  all  combined  to  make  Illinois  one  of  the 
richest  and  most  prosperous  states  in  the  Union.  Its  growth  has 
been  rapid.  In  1819  it  contained  but  12,282  people.  Each  census 
since  has  given  the  following  figures:  1820,  55,162;  1830,  157,445; 
1840,  476,183:  1850,  851,470;  i860,  1,711,951;  1870,  2,539,891;  1880, 
3,077,871;  1890,  3,826,351.  Since  1890  it  has  made  great  strides 
and  1898  there  were  5,686,915.  As  a  state  it  has  produced  a  num- 
ber of  great  men.  Lincoln  and  Grant  were  elected  to  the  presi- 
dency from  Illinois,  and  Adlai  Stevenson  to  the  vice-presidency. 
Stephen  A.  Douglass  was  also  an  Illinois  man,  though  born  in 
Vermont.  Sheridan  and  Logan  were  residents  of  Chicago  for 
many  years. 

During  the  rebellion  Illinois  sent  over  259.000  men  to  the  Union 
armies,  10,000  of  whom  were  killed  or  mortally  wounded  and  24,000 
died  from  other  causes  connected  with  the  war. 
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The  full  and  perfect  history  of  the  city  of  Chicago  has  never 
been  written — can  never  be  written.  The  growth  from  a  trading 
post  among  the  Indians,  in  an  unsettled  wilderness  to  a  city 
among  the  first  of  the  earth  in  commercial  importance,  all  within 
the  memory  of  men  still  living,  has  been  too  rapid  for  the  historian 
to  keep  pace  and  the  best  recitals  of  Chicago's  rise  and  progress 
are  but  fragmentary  glimpses  of  the  stirring  events  of  the  years 
within  which  this  has  all  come  about.  Herewith  are  given  a  few 
facts  that  will  serve  as  an  outline  of  what  would  be  possible  in 
the  way  of  a  historical  sketch  of  the  "Magic  City  by  the  Lake." 

The  first  building  to  be  erected  where  the  city  now  stands  was 
a  rude  log  cabin,  built  in  171)0  by  a  refugee  negro,  who  had  tied  from 
San  Domingo.  In  1804  tile  government  erected  Fort  Dearborn, 
which  in  1812  was  destroyed  by  the  English  allies  of  the  Indians, 
who  were  then  conducting  a  predatory  warfare  on  the  scatterin.y 
settlers,  who  had  been  attracted  to  the  fertile  prairies  of  Northern 
Illinois.  In  1816  the  fort  was  rebuilt  and  continued  to  be  occupied 
with  a  garrison  until  1S37,  when  it  was  abandoned.  By  this  time 
all   danger  from   the    Indians   was   over,   the   removal    farther   west 
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of  almost  all  of  them  having  been  effected.  The  fort  stood,  how- 
ever, until  1856,  when  it  was  demolished.  A  tablet  at  the  intersec- 
tion of  Michigan  .•\ve.  and  River  St.  marks  tlie  place  where  it 
stood. 

The  first  impetus  to  trade  came  in  1836,  when  work  on  the 
Michigan  Canal  was  started,  and  this  date  properly  marks  the 
beginning  of  Chicago's  commercial  history.  A  school  with  twelve 
pupils  had  been  opened  four  years  previously,  and  the  little  set- 
tlement rapidly  grew  into  a  village.  In  the  same  year,  1832,  a 
post  olTice  was  established  and  communication  with  the  outer 
world  assured.  In  March.  1837,  incorporation  took  place,  and  in 
the  same  year  Congress  appropriated  $30,000  for  the  purpose  of 
establishing  a  lake  harbor.  From  this  period  the  growth  of  Chi- 
cago was  phenomenal,  unprecedented  in  the  history  of  this  or  any 
other  country,  and  has  been  the  wonder,  as  well  as  the  admira- 
tion of  the  world.  People  flocked  from  the  four  quarters  of  the 
globe.  AH  nations  and  all  tongues  have  sought  this  city  as  a 
Mecca,  and  the  last  census  disclosed  the  fact  that  twenty-five  dis- 
tinct and  separate  nationalities  are  represented  in  the  population 
in  large  numbers,  while  several  thousand  foreigners  from  many 
different  climes  are  not  classified,  .^mong  the  principal  foreign 
countries  represented  in  Chicago's   population  are  the  following: 


Genii;iiiy.  with  4(X>.542:  Ireland,  with  J48.142:  Sweden,  with  111,190; 
Poland,  with  96.858;  Bohemia,  with  8y,j8o,  and  Norway,  with  45,690. 
England.  Russia.  France.  Denmark,  Holland,  Hungary.  Switzer- 
land, China,  Belgium,  Greece  follow  in  the  order  named,  with  many 
other  countries  of  both  hemispheres. 

.•\t  the  opening  of  the  present  year  Chicago  covereil  an  area 
in  excess  of  187  square  miles,  almost  120,000  acres.  The  popula- 
tion was  estimated  by  the  school  census  and  the  count  made 
by  the  police  early  in  the  present  year  at  almost  J.ooo.ooo.  The 
equalized  value  of  the  property  in  the  city,  for  purposes  of  taxa- 
tion, aggregates  more  than  $300,000,000.  The  streets  and  alleys 
ir.  the  city  aggregate  3,946  miks,  of  which  about  one-third  is 
jKived.  Western  Ave.  extends  as  a  continuous  street  for  22  miles, 
and  Halsted  St.  is  but  two-thirds  of  a  mile  less  in  length.  The 
pupils  in  the  public  schools  number  236.239,  housed  in  650  school 
buildings.  Other  than  public  schools  report  114,180  pupils.  The 
cost  of  the  public  schools  for  i8q8  was  almost  $7,000,000.  .-nid 
5,268  teachers  were  employed.  In  1898  the  e.x]icnditures  for  all 
iinniicipal   purposes  were  $33,316,184. 

In  the  matter  of  water  supply  this  city  is  fortunate  to  have  at  its 
door  Lake  Michigan,  one  of  the  purest  of  the  great  inland  seas. 
The  water  system  of  Chicago  is  one  of  the  largest  and  best  in  the 
world.  Water  is  taken  from  the  lake  at  points  from  two  to  f)ur 
miles  from  shore,  conveyed  through  tunnels  to  punijiing  -itati  ,ris 
and  distributed  throughout  the  city.  The  great  drainage  chat:- 
ncl.  now  nearing  completion,  which  has  cost  almost  $30,000,000,  ".'ill 
insure  water  absolutely  free  from  contamination.  This  canal  is  one 
of  the  .greatest  works  of  its  kind,  and  will  well  repay  an  inspection 

Chicago  leads  the  world  in  many  lines  of  trade  and  commerce, 
among   which    may   be   mentioned    grain,    lumber   and    live    stock. 

The  trade  of  Chicago  for  i8g8  is  summed  up  as  follows:  Produce. 
$469,000,000;  wholesale.  $618,000,000,  and  manufactures,  $613,085,000, 
making  a  total  of  $1,700,085,000.  This  was  an  increase  over  the 
business  of   1897  amounting  to  $176,568,000. 

.\s  illustrating  the  growth  of  the  city,  there  are  many  men 
still  in  business  who  came  to  Chicago  when  it  was  a  city  of  only 
20.OCO,  and  men  of  40  remember  the  time  when  as  boys  they  went 
swimming  in  the  lake  where  Michigan  Ave.  now  is.  at  a  point  di- 
rectly in  front  of  the  .Auditorium  Hotel. 

The   Big  Fire. 

The  most  important  event  in  the  history  of  the  city  is  the  big 
fire,  which  broke  out  at  g  p.  m.  on  the  night  of  Oct.  8,  1871,  and 
burned  for  two  days  and  three  nights,  with  resistless  fury.  The 
weather  for  days  had  been  extremely  dry,  and  the  frame  build- 
ings and  roofs  were  like  tinder.  Driven  by  a  high  wind  tlie  ccmlla- 
gration  swept  east  from  the  starting  point  at  Clinton  and  Van 
Buren  Sts..  across  the  river  and  made  a  clean  sweep  to  the  lake.  It 
also  moved  south  to  12th  St.  and  north  to  Lincoln  Park,  with 
but  one  building  that  escaped  in  all  this  territory.  Il  burned 
over  an  area  of  2,100  acres,  including  the  entire  retail  and  whole- 
sale business  district,  and  rendered  homeless  nearly  100,000  people, 
and  destroyed  $196,000,000  of  property.  Insurance  to  the  amount 
of  $44,000,000  was  paid.  It  was  necessary  to  place  the  city 
under  martial  law  for  a  time  and  General  Sheridan  took  com- 
mand. The  scenes  during  the  fire  baffle  description.  Thousands 
were  driven  before  the  flames  into  the  lake,  and  remained  there 
for  hours  up  to  their  necks  in  water.  The  wooden  pavements 
took  fire  and  added  to  the  difficulty  of  travel.  Teams  commanded 
fabulous  sums  per  hour;  thousands  saved  only  what  they  could 
carry  in  their  arms.  The  response  of  the  entire  world  with  measures 
of  relief  was  immediate,  $7,000,000  being  contributed,  and  without 
parallel,  and  placed  Chicago  under  a  debt  of  gratitude  it  can  never 
forget.  The  fire  was  at  last  stopped  by  a  heavy  rain,  and  because 
there  was  little  left  to  burn.     The  rebuilding  of  the  city  began  next 
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(lay,  and  llic-  llllnl^.•lluls  of  loads  of  dilnis  uciil  :i  Ioiik  way  toward 
bringiiiK  slrciU  to  uniform  ^radi:.  In  rilinddiiiK  I'are  was  taken 
to   erect   largely   of   fire-proof  conslrnction.   ami   the   event,   while 

a  ^n'c'it  lrm|)orary  loss,  a?id  oiu'  wliicli  rninrd  lumdrcds  of  Intsiness 
nun,  w.is  a  l.isliriK  luinril  lo  llic  rily. 

Railroads. 

The  nnoxcelled  transportation  facilities  enjoyed  \>y  Chifano  have 
donhlless  conlrilinled  more  to  the  city's  growth  than  any  other  one 
I  irnii  111  llir  i.iilroarl  is  a  product  of  the  lyth  century.  Within 
liu-  niiinniy  oi  nun  lunv  active  in  business  life  it  has  ma<le  its 
appeiuancc  and  nvolulioni/nl  iIu-  uoild.  In  |H)0  there  were 
hnl  j,i  miles  of  railway  in  operation  in  tju'  L'nited  Slates.  During 
llu  nixt  decade  this  milcaKC  was  increased  to  2.S18,  and  in  1850 
It  had  grown  to  9.021,  In  1S60  there  w.as  a  total  of  30,626  miles, 
and  in  1870.  52.922  miles.  The  nlnni  of  nnleagc  in  1880  showed 
9,^.296,  aiul  in  iKiin  this  h.ad  re.ulud  a  lol.il  of  if/i.fxjo.  It  is  es- 
timated that  liy  the  closr  ni  iju-  prescni  ycir  tlui'c  will  In-  nearly 
200,000    miles    in    operation    in    the    ililleri-iil    states.      The    year    r)f 


STATE  STREET  IN  l.si,,s. 

greatest   railway  construction   was    11*7,   when    12,878  miles  of  new 
tracli  were  laid. 

Illinois  easily  leads  the  states  of  the  Union  in  railroad  mileage 
with  a  total  of  10.726.  Pennsylvania  being  a  close  second  with  9.965 
miles.  .\s  a  railroad  center  Chicago  leads  the  cities  of  the  world. 
the  tiiial  number  of  separate  lines  entering  the  city  being  39,  lead- 
ing, with  their  liranches  and  connectiims  to  all  sections  of  this 
country    and    extending    into    Canada   and    Mexico.      These    roads 


^  1 
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have  1. 515  miles  of  track  within  the  corporate  limits  of  the  oily, 
but  this  by  no  means  represents  the  needs  of  the  separate  lines, 
many  being  compelled  to  use  leased  track,  by  reason  of  lack  of  ter- 
minal facilities.  The  entrance  to  a  crowded  metropolis  by  so  many 
lines  has  been  a  serious  problem  and  has  required  engineering 
skill  of  the  best  ability  to  solve.  The  lake  shuts  o(T  all  approach 
from  the  east,  thus  further  complicating  matters. 

The  first  road  built  from  this  city  was  begun  in  1847.  on  a  line 
extending  toward  Galena,  of  which  42  miles  had  been  completed 
in  1850.  The  first  road  to  reach  the  city  from  the  outside  was 
the  Lake  Shore  &  Michigan  Southern,  in  February,  1852.  the 
Michigan  Central  conn'ng  in  later  in  the  same  year.  From  this 
time  on  railway  building  was  rapidly  promoted,  the  business  in- 
terests of  the  city  readily  recognizing  the  vast  importance  of  such 
connection  and  contributing  liberally  in  the  way  of  donations  and 
purchase  of  stocks. 

Running  into  the  very  heart  of  the  best  grain  producing  sections 
of  the  United  States,  as  many  of  the  roads  entering  Chicago  do, 
their  freight  traffic  in  these  lines  is  enormous.  I^st  year  five 
the  leading  main  roads  brought  in  as  follows:  Chicago  &  Xorth- 
wcstern.  61.000.000  bushels;  Illinois  Central.  37.000.000;  Chicago. 
Rock  Island  &  Pacific.  37.000.000:  Chicago.  Burlington  &  Quincy. 
57.000.000.  and  the  Chicago.  Milwaukee  &  St.  Paul.  44.000.000. 

.•\I1  lines  of  road  entering  Chicago  are  intercepted  before  reaching 
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the,  thickly  populated  section  by  a  belt  line  that  encircles  the 
city  on  its  three  sides  and  thus  enables  cars  to  be  transferred  from 
one  road  to  another  with  small  loss  of  time.  This  belt  system 
is  a  separate  corporation. 

One  very  important  feature  in  connection  with  the  majority  of 
the  roads  is  the  suburban  service.  By  this  means  rapid  transit 
and  frequent  trains  are  assured  and  many  thousands  of  persons 
daily  avail  themselves  of  this  excellent  service,  some  living  as 
far  out  as  30  miles  and  daily  coming  to  the  city,  where  their 
business   interests  are. 

Within  recent  years  the  city  has  became  so  congested  in  many 
parts  that  it  has  been  necessary  to  require  elevation  and  depres- 
sion of  tracks.  In  the  past  two  years  more  than  200  miles  of  tracks 
within  the  city  have  been  elevated  and  some  57  miles  depressed, 
abolishing  by  this  means  270  grade  crossings.  This  has  been 
a  great  saving  to  life  and  limb,  and  at  the  same  time  has  enabled 
the  roads  to  make  nnich  faster  time.  The  track  elevation  has 
necessitated  heavy  expenditures  on  the  part  of  the  railroads,  but 
the  saving  in  time,  iT\  the  annual  exiK-nse  of  m.-iintaiiiiiig  crossing 


iSgS.  Vet  tlie  Irallic  via  the  "So""  was  2I,2.?4,664  tons,  :irul  liiat 
via  the  Suez  during  the  entire  twelve  months  about  9,000,000  tons. 
The  internal  waterway  commerce  of  the  United  States  during  eight 
months  exceeded  in  tonnage  the  commerce  between  Asia  and  ilie 
Western  world,  through  the  Suez  canal,  by  u, 000, 000  tons.  While 
all  of  this  .American  tonnage  does  not  come  or  go  from  here,  yet 
the  figures  go  to  show  the  immensity  of  lake  tratlic. 

During  last  year  9,428  vessels  arrived  at  llie  imrl  of  Chicago, 
representing  a  tonnage  of  7,557,215  tons,  and  llie  9,562  vessels 
clearing  represented  7,686,448  tons.  Of  these  179  arriving  were  ves- 
sels engaged  in  the  foreign  trade,  their  total  tonnage  being  2,^5,790, 
and  457  vessels  engaged  in  the  same  trade  cleareil  the  purl,  their 
tonnage  amounting  to  491, 1.58. 

A  record  of  arrivals  and  clearances  for  the  past  20  years  shows 
a  wonderful  increase  in  the  tonnage  of  the  vessels  engaged  in  the 
local  trade.  In  1870  the  combined  arrivals  and  clearances  amciunted 
to  more  than  25,000  vessels,  but  their  combined  tonnage  was  scarcely 
6,000,000,  more  than  1,500,000  tons  less  than  the  9.428  vessels  ar 
riving  during  iSijS.      I'.ngaged  in  the  Atlantic  an<l  Gulf  coasts,  and 


SCENES  ON  THE  RIVER, 


gates  and   watchmen,   and   in   damage   claims   has   in   a   number   ol 
instances  more  than  jiaicl  the  interest  charges  on  the  investment. 

Marine. 

The  vast  importance  of  Chieagu's  marine  service  is  but  little 
understood.  In  no  way  can  the  magnitude  of  tliis  business  be 
better  illustrated  than  to  give  a  comparative  statement  of  the  total 
entrances  and  clearances  of  a  year  at  the  principal  seaports  of 
the  United  States,  with  the  total  at  this  city. 

Baltimore 5,770 

Boston  5,793 

New  Orleans  2,717 

New  York   ; 14.445 

Philadelphia 3,657 

San  Francisco  2,509 

Totals  .M.'*^! 

Chicago  19, 193 

The  Suez  Canal  carries  much  of  the  coiuiuerce  of  a  hemisphere; 
much,  indeed,  of  the  exchangeable  products  of  the  world,  and  is 
open  throughout  the  year.  The  canal  at  Sault  Ste.  Marie,  known 
as   the   "Soo,"   was   only   open   for  vessels  about   eight   months   in 


in  the  Pacific  coast  trade  there  are  but  299  steam  vessels  of  i.ooo 
tons  and  over,  and  their  combined  tonnage  is  but  654,816.  On  the 
northern  lakes  401  steam  vessels  of  1,000  tons  and  over  are  en- 
gaged, tlieir  tonnage,  aggregating  786,296. 

During  189S  the  following  shipments  were  made  by  lake  from 
Chicago:  Lard,  33,949.200  lb.;  oil  cake,  46,138,900  lb.;  millstuflfs, 
86,466,060  lb.;  tallow,  6,009.300  lb.;  hides,  2,145,900  lb.;  wool, 
3,829,225  lb.;  flaxseed,  2,212,560  bu.;  timothy  seed,  1,432,528  lb.; 
other  grass  seeds,  not  including  clover  seed,  7,196,957  lb.;  wheat, 
26,594,263  bu.;  corn,  97,166,944  bu.;  oats,  28,019.617  bu.;  rye,  3.667,- 
659  bu.,  and  barley,  2,815,043  bu. 

Traffic  on  the  great  lakes  has  not  been  as  large  in  many  years 
as  during  the  present  season  and  at  no  time  during  the  past  10 
years  have  carrying  charges  been  as  high  during  the  midsummer 
months.  Taken  in  all  of  its  aspects  the  lake  commerce  of  Chicago 
was  never  in  a  more  prosperous  condition,  and  it  bids  fair  to  not 
only  reiuain  one  of  the  great  sources  of  the  wealth  of  the  city,  but 
to  increase  with  the  years  and  the  inevitable  growth  of  the  great 
inland   metropolis. 

At  South  Chicago  are  extensive  shipyards,  where  some  of  the 
largest  of  the  lake  steam  craft  have  been  built.  The  Christopher 
Columbus,  a  whaleback  excursion  steamer,  belongs  here;  has  a 
carrying  capacity  of  5,000  passengers  and  sails  daily  during  the 
summer  seas<m. 
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Elevators  and  Grain  Trade. 

T(i  properly  liandlc  llir  iiiiiiR'Use  sliipim-iUs  ui  «raiii  amuially 
arriving  in  Chicago  li.i'-  rii|iiiic(l  llic  iiivcslnu-iit  of  larnc  sums  of 
iiioiiey  ill  ck'vator  warclioiiscs.  iVliicli  iiiiprovi'iiicnl  has  bcun 
iiiadc  ill  tliis  class  of  ImildiiiK's  vvilliiii  recent  years,  iiecessitalcil 
liy  llic  coiislaiil  increase  in  receipts  of  all  kinds  of  Kr'ii".  -'"I'l 
tlie  demand  fipr  safe  storage  and  econoniy  in  liandliiiK-  lo  attain 
the  first  tile  hiiildiiiKS  are  constructed  in  a  style  peculiarly  their 
own.  cinnliininK  K'reat  strcnRth  with  every  known  precaution  to 
avciid  lire  .ind  to  (piickly  cxtinKuisli  it  slioulil  it  oriKinate.  To 
meet  the  deiiiaiKl  for  cheapness  in  handling  the  ^;r;iin  many  de- 
vices have  been  installed  so  lli.il  ii  is  p.psMl]|e  in  unload  both 
cars  and  ships  by  a  system  of  suction  pipes  and  to  transfer  the 
grain  from  place  to  place  within  the  buildinn  by  an  endless  belt, 
on  which  the  grain  falls  and  travels,  and  also  by  the  more  primi- 
tive bucket  elevator.  Cars  are  unloaded  now  within  a  few  minutes 
after  arriving  at  the  elevator,  and  ships  gi\e  or  receive  a  cargo 
with   but  little  loss   of  time. 

Of  the  elevators  in  Chicago  there  are  18  that  the  Board  of 
Trade  recognizes  as  regular,  to  be  used  for  the  storage  of  grain 
and  llaxseed  under  the  rules  of  that  orgaiii/ation  and  llie  regula- 
tions an<l  requirements  of  the  board  of  directors.  The  combined 
capacity  of  these  18  elevators  is  28,050,000  bushels. 

On  all  grain  and  flaxseed  received  in  bulk  and  inspected  in  goo<l 
condition  the  storage  rates  are  three-quarters  of  one  cent  per 
bushel  for  the  first  ten  days  or  part  thereof,  and  one-fourth  of 
one  ceiil  per  bushel  for  each  additional  ten  days  or  part  thereof, 
so  long  as  it  remains  in  good  condition.  On  grain  damp  or  liable 
to  early  damage,  as  indicated  by  its  inspection  when  received,  two 
cents  per  bushel  is  charged  for  the  first  ten  days  or  part  thereof, 
and  one-half  of  one  cent  per  bushel  for  each  additional  five  days 
or  part  thereof.  No  grain  is  received  in  store  until  it  has  been 
inspected  and  graded  by  authorized  inspectors,  unless  by  special 
agreement.  The  inspection  of  all  grain  arriving  in  the  city  is 
done  under  the  supervision  of  the  Chief  Grain  Inspector,  who  is 
an  officer  of  the  state. 

The  volume  of  grain  stored  in  w.ireliouscs  of  class  ".'\,"  as  de- 
fined by  the  statutes  of  Illinois  .iiiil  recognized  as  regular  ware- 
houses under  the  rules  of  the  Board  of  Trade,  at  the  close  of  1898 
aggregated  11.706,912  bushels.  The  elevators  of  Chicago  are  largely 
utilized  for  the  storage  of  flaxseed,  the  receipts  of  which  for  1898 
reached   5,481,173  bushels. 

The  receipts  of  grain  and  of  flour  in  its  grain  ecjuivalent,  for  a 
number  of  years,  cannot  but  be  of  interest.  The  following  are  the 
oflicial  figures,  as  given  out  by  the  Board  of  Trade:  the  totals  are 
bushels. 

1898.  1897.  1896. 

320,436,357  296,767.115  253,802,134 

The  receipts  of  the  different  kinds  of  grain  during  the  same  pe- 
riod were: 

1898.  1897.  1896. 

Whe.it 35.741.556  28,087.147  19,933,402 

Corn    127,426.374         1 16,747,389  92,722.348 

Oats 110,293,647        n8,o86.f)62        109,725.689 

The  quantity  of  grain  and  Hour  in  its  grain  equivalent  at  Chicago 
during  i8g8  was  more  than  5,000.000  bu.  in  excess  of  like  receipts 
at  Minneapolis,  Duluth.  Milwaukee  and  St.  Louis  combined,  being, 
as  above  stated,  320,436,357  bu.  During  the  single  month  of  Oc- 
tober the  receipts  oi  grain  w-ere  more  than  42,000,000  bushels. 

It  is  interesting  to  note  the  growth  of  this  immense  grain  busi- 
ness, which  is  really  beyond  the  average  comprehension.  In  1838, 
one  year  after  the  incorporation  of  Chicago,  38  bushels  of  wheat 
were  received,  and  this  jumped  the  next  year  to  3,678  bushels.  In 
1840  the  receipts  were  10,000  bu.:  in  1850.  883.644  bu.;  in  i860  they 
had  increased  to  12.402.197  bu. ;  in  1870.  16.432.585  bu. ;  in  t88o. 
22.796,288  bu.:  in  1890  only  11,975.276  bu.  were  received,  but  in 
1891  the  grand  total  aggregated  38.990.169  bu. 

As  wonderful  as  this  growth  is  it  has  been  similar  in  all  kinds  of 
grain,  until  today  Chicago  leads  the  world  in  this  branch  of  com- 
merce. 

Chicago  Board  of  Trade. 

The  influence  of  the  Board  of  Trade  of  Chicago  has  been  one 
of  the  potent  factors  in  promoting  the  commercial  growth  of  the 


city.  The  early  life  of  the  board  was  simple  and  unpretentious. 
Annual  dues  wore  at  first  but  $2,  and  the  yearly  rental  rjf  the  build- 
ing occupied  only  $110.  The  membership  slowly  increased  as  the 
years  went  by,  and  when  the  new  charter  was  obtained  in  1859 
the  roll  of  members  aggregated  625.  Quarters  were  take  in  1865 
in  a  building  located  at  the  corner  of  Washington  and  La  Salle 
Sts.,  and  this  continued  to  be  the  home  of  the  liuard  until 
the  great  fire  of  1871.  Immediately  rebuilding  on  the  same  loca- 
tion the  boar<l  remained  here  until  18K5,  when  the  present  hand- 
some edifice  on  Jackson  boulevard  was  completed  and  occupied. 
At  this  time  the  list  o(  members  was  almost  as  great  as  at  the  pres- 
ent, and  the  transactions  of  the  Chicago  Board  of  Trade  had  at- 
tracted the  attention  of  the  world.  The  rules  and  regulations 
adopteil  by  the  board  relative  to  grain  and  provision  dealing  were 
accepted  as  the  standard  in  all  civilized  countries  and  still  re- 
main operative.  Composed,  as  it  is,  o(  the  highest  type  tti  repre- 
sentative business  men.  of  capitalists  whose  names  are  known  in  all 
lands,  of  financiers  whose  operations  affect  the  great  arteries  of 
commerce,  Chicago's  Board  of  Trade  daily  transacts  business 
amounting  to  many  millions  of  dollars,  and  holds  one  of  the 
highest  positions  obtainable  by  any  similar  body  and  the  confi- 
dence  of   two   continents.     The   great   majority  of  the   operations 


WHEAT  PIT,  BOARD  OF  TRADE. 

on  the  Board  are  founded  on  mere  verbal  understandings,  a  nod 
of  the  head  or  the  holding  up  of  a  hand  often  binding  members 
in  transactions  running  into  the  hundreds  of  thousands  of  dollars, 
yet  so  high  is  the  standard  of  honor  that  seldom  in  the  history  of 
the  board  has  any  trouble  arisen  through  a  violation  of  such 
contracts. 

Spacious  galleries  for  visitors  are  provided,  and  during  trading 
hours  a  visit  to  the  Board,  with  its  animated  scenes  in  the  wheat 
and  corn  pits,  and  a  small  army  of  telegraph  employes  at  work 
forms  one  of  the  most  interesting  sights  in  the  city.  The  best  time 
to  visit  the  Board  of  Trade  is  about  1 1  o'clock  and  strangers  in  the 
city  should  avail  themselves  of  this  opportunity. 

The  transactions  on  the  Board  are  in  no  sense  of  the  word 
gambling,  as  is  supposed  by  many  not  familiar  with  the  operations 
there  conducted,  and  the  highest  courts  in  the  land  have  repeatedly 
decided  that  the  deals  come  strictly  within  the  lines  of  legitimate 
business,  and  the  contracts.,  whenever  questioned  on  this  score, 
have  been  invariably  upheld.  .\  strong  feeling  exists  among  the 
members  against  any  species  of  speculation  not  entirely  "regular." 
as  defined  by  the  rules  and  regulations,  and  a  relentless  warfare  has 
been  waged  against  bucket  shops,  with  such  success  that  they 
have  been  almost  entirely  driven  out  of  business  in  this  city.  Many 
of  the  firms  carrying  on  this  vicious  form  of  speculation  iiave. 
within  recent  years,  been  sentenced  to  long  terms  of  imprisonment 
and  heavily  fined. 

During  the  half  century  of  its  existence  the  Board  has  generously 
responded  to  all  calls  for  charity,  and  whenever  and  wherever  flood, 
famine,  fire  or  epidemic  has  caused  want,  misery  or  suflering  the 
generous  hand  of  the  Board  has  been  extended  in  no  stinted 
measure. 
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CATTLE  PENS,  THE  CHICAGO  STOCK   YARDS. 


The  Stock  Yards. 

Chief  among  the  manifold  industries  of  Chicago  is  the  Uve 
stock  and  meat  business,  conducted  almost  exclusively  at  the 
Union  Stock  Yards.  They  are  loi;aled  in  the  south-central  portion 
of  the  city,  and  so  situated  that  a  bell  system  6f  railway  gives 
connection  with  all  roads  entering  the  diflferent  sections  without 
transfer  of  the  stock  from  cars.  The  yards  afford  unequaled  facil- 
ities for  the  conduct  of  the  immense  business;  occupying  475  acres 
of  land,  2J0  acres  of  which  are  covered  with  plank  flooring.  The 
pens  for  live  stock  are  admirably  arranged,  both  for  convenience 
of  unloading  from  the  cars,  egress  when  the  stock  is  to  be  moved 
and  comfort  of  the  animals  while  detained  and  facilities  for  water- 
ing and  feeding.  These  inclosures  number  13,000  and  occupy  some 
50  acres. 

An  idea  of  the  magnitude  of  the  yards  may  be  gleaned  from 
the  statement  that  there  can  be  fully  accommodated  at  one  time 
75,000  head  of  cattle,  50,000  head  of  sheep,  300,000  head  of  hogs 
and  5,000  horses.  To  properly  comprehend  the  magnitude  of  this 
industry  a  visit  is  necessary,  and  a  study  must  be  made  of  the 
methods  employed  in  the  management  of  the  enterprise  and  the 
regularity  with  which  each  department  is  conducted  must  be 
observed  to  be  at  all  understood.  Transactions  involving  millions 
of  dollars  occur  daily,  and  receipts  and  shipments  each  24  hours 
involve  equally  large  amounts  of  money.  Forty  lines  of  railroad, 
branching  out  into  the  majority  of  the  states  of  the  Union,  bring 
in  the  stock  and  take  out  meats  and  kindred  lines  of  food  products 
consigned  to  the  four  quarters  of  the  globe. 

The  name  and  fame  of  the  Chicago  Union  Stock  Yards  are 
world-wide,  and  there  is  constantly  a  stream  of  visiting  strangers 
bent  on  investigation.  This  inspection  is  facilitated  by  the  con- 
cerns  engaged   and   every   opportunity   is   afforded   to   visitors   to 


see  and  examine  the  process  by  which  so  many  millions  of  live 
stock  are  annually  converted  into  food  products. 

In  addition  to  the  supply  of  water  by  the  city  works  the  Stock 
Yards  are  provided  with  six  artesian  wells,  varying  in  depth  from 
1,250  to  2,250  ft.  These  furnish  an  unlimited  amount  of  pure 
water,  much  superior  in  quality  to  the  water  of  the  lake,  which 
at  present  is  more  or  less  impregnated  with  sewage.  The  daily 
consumption  during  the  hottest  months  of  the  year,  reaches 
7.000,000  gallons.  Within  the  grounds  embraced  in  the  yards  there 
are  90  miles  of  water  pipes,  and  the  water-troughs  with  which  the 
stock  pens  are  supplied  would,  ii  placed  end  to  end,  measure  38 
miles  in  length. 

The  official  returns  for  1898  will  show  the  yearly  business.  In 
hog  packing  18  concerns  had  an  estimated  capital  invested  ex- 
ceeding $20,000,000;  employed  almost  25,000  workmen  and  turned 
out  products  aggregating  $75,000,000  in  value.  In  beef  canning 
.111(1  packing  11  concerns  had  over  $6,000,000  invested,  utilized  the 
services  of  more  than  11,000  workmen  and  produced  nearly  $50,- 
000,000  worth  of  goods.  In  the  lard,  lard  oil  and  stearine  in- 
dustries four  firms,  with  a  capital  of  $2,000,000,  employed  3,000 
people  and  turned  out  $7,500,000  of  finished  products.  The  six 
firms  making  butterine  had  a  capital  of  $2,500,000,  worked  nearly 
2,000  hands  and  produced  $4,500,000  worth  of  this  article.  Fifteen 
firms  were  engaged  in  the  manufacture  of  sausage,  their  com- 
bined capital  was  $2,000,000,  the  number  of  workers  1,800,  and 
the  value  of  the  product  reached  $4,000,000.  The  best  estimates 
obtainable  place  the  total  wages  paid  to  the  workmen  employed  as 
above  stated  at  $24,000,000,  in  addition  to  which  there  is  an  army 
of  men  regularly  working  in  the  yards,  amounting  in  all  branches  of 
labor  to  fully  5,000  more  than  those  who  are  enumerated  above. 

Some  of  the  largest  commission  houses  in  the  world  have  their 
offices   located   at  the   Stock   Yards   and   transact   a   business  there 
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dial  raiiiirios  thniUKli'Hil  iIk'  West  ami  Soiilluvcsl.  mnnljcriiiK  llicir 
hraiiclics  ami  ciistonuTs  liy  the  tlunisaiuls.  Tlif  Inisiiu'ss  done  by 
these  firms  in  iiSgS  was  the  largest  in  the  history  of  the  yards.  The 
reeeipts  of  all  stock  asBregated  15.700.000  head,  of  a  valuation  of 
$2,^0,000.000.  Tliis  was  fully  1,000,000  head  of  stock  more  than  had 
ever  been  received  in  a  single  year. 

.■\  detailed  explanation  of  the  many  processes  of  m.imif.'u'ture  .and 
the  wonderful  system  under  which  the  work  is  carried  mil  would 
require  i)ages.  We  therefore  leave  that  to  be  the  lietler  under- 
stood and  appreciated  by  a  visit  In  llir  yards,  which  many  of  our 
readers  will  doubtless  desire  to  iii>pecl.  The  entertainment  com- 
mittee will  in'ovide  for  all  who  wish  to  tii.ike  this  interesting  and  in- 
structive trip. 

"Water  Street." 

The  greatest  produce  market  in  the  world  is  to  be  found  on 
Water  St.,  and  should  be  visited  at  very  early  hours  in  the  morning 
to  be  seen  at  its  best.  Trading  begins  at  4  a.  111.,  and  the  several 
thousand  delivery  wagons  which  come  from  all  parts  of  the  city 
throng  the  place  until  9  o'clock.  .\fkr  that  shipping  orders  are 
filled,  and  by  3  o'clock  the  business  of  the  day  is  practically  over. 
Commission  merchants  representing  many  nationalities  and  the 
food  products  of  many  climes  and  countries  are  here.  The  dis- 
trict has  long  since  outgrown  its  limits,  but  there  seems  no  avail- 
able place  to  which  to  move  and  the  congestion  continues,  and  is 
constantly  becoming  worse.  Great  %varehouses  arc  filled  from  top 
to  bottom  with  every  sort  of  fruit,  vegetable,  fish,  game  and  poul- 
try, and  the  sidewalk  piled  high  with  crates,  barrels  and  bo.xes. 

Banks. 

Chicago  has  36  national  and  state  banks,  with  numerous  private 
banking  houses.  The  deposits  last  year  amounted  to  $301,203,931; 
loans  and  discounts  were  $170,771,30";  surplus  and  profits,  $20,157,- 
457.  The  First  National  and  Illinois  Trust  &  Savings  occupy  the 
largest,  and  tlie  latter  the  liiu'-.t.  banking  establishment  to  be  found 
anvwhere. 


.\nd  so  we  might  go  on  with  added  pages  of  history  and  reports 
of  the  varied  business  interests  of  the  city,  but  will  ])ass  with 
only  a  brief  reference  to  others  of  those  many  interests  of  import- 
ance. It  is  the  largest  center  for  the  manufacture  o{  farm  ma- 
chinery; one  firm  aloiie  employing  6,500  men  in  its  works.  Its 
hiiiiber  interests  arc  of  great  magnitude  and  occupy  the  "lumlH-r 
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district "  on  the  south  branch  of  the  river.  In  iron  works  there 
is  a  large  and  diversified  line  of  manufacture,  and  in  certain  lines 
of  shoe  and  furniture  trade  it  also  leads  the  country. 

It  is  a  pleasure,  however,  to  turn  from  figures  and  commerce  to 
those  things  which  stand  for  culture  and  higher  thought,  and  in 
these  matters  the  new  citj'  of  the  prairie  has  distanced  many  a  city 
of  the  East. 


KMVER  SCENE— SLOOP  THAT  CROSSEIl  THE  ATLANTIC  TO 
THE  WORLD'S  FAIR. 
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The  Art  Institute. 

The  .^rt  Institute  of  Chicago  is  housed  in  a  magnificent  stone 
building  in  the  Lake  Kront  Park,  facing  on  Michigan  Boulevard, 
directly  opposite  .\dams  St.  The  Institute  was  known  originally  as 
the  Chicago  Academy  of  Design,  its  beginning  dating  from  1866. 
when  New  York  and  Philadelphia  were  the  only  cities  in  the 
United  States  claiming  similar  associations.  Many  vicissitudes  were 
encountered  up  to  1882,  when  the  academy  became  known  by  its 
present  title.  In  that  year  Mr.  Charles  L.  Hutchinson  was  elected 
president,  and  from  his  induction  to  office,  contributed  much 
of  his  valuable  time  to  the  active  management  and  gave  liberally 
of  his  means.  Mr.  Hutchinson  has  been  re-elected  to  the  position 
annually  since  that  year,  and  the  wonderful  growth  of  the  institu- 
tion may  be  attributed,  in  great  measure,  to  his  etTorts  in  behalf 
of  it.  The  Hon.  Lyman  J.  Gage.  Secretary  of  the  Treasury,  has 
been  the  treasurer  during  the  entire  career  of  the  Institute. 

In  i8i)J.  when  the  World's  Columbian  E.xposition  was  in  its  be- 
ginnings, the  opportunity  offered  for  the  .'\rt  Institute  to  combine 
with  the  {Exposition  management  and  erect  a  building  on  the  lake 


discovery  of  the  fiti.il  burial  place  of  the  Pharoabs  at  Deir  El  Ba- 
hari. 

One  of  the  collections  which  should  prove  of  interest,  not  solely 
to  the  Egyptologist  is  that  of  the  scarabs  or  seals  in  the  form  of 
the  sacred  beetle.  This  is  one  of  the  rarest  and  most  complete  in 
existence,  surpassed  only  by  that,  in  the  Boulak  Museum,  Egypt. 
It  is  almost  a  complete  series  from  the  time  of  Mena,  the  earliest 
known  earthly  potentate,  down  to  the  Christian  era,  when  ancient 
Egypt  passed  out  of  history.  The  scarabs  are  made  of  a  great 
variety  of  stones  and  gems,  and  bear  the  signet  of  the  monarch 
whom  they  represent. 

The  classical  anti(|uities,  presented  by  Messrs.  M.  A.  Ryerson, 
C.  L.  Hutchinson.  P.  D.  Armour  and  nlhcrs,  consist  chiefly  of 
Greek  and  Roman  specimens,  and  are  real.  They  include  pre- 
historic .American  vases  (terra  cotta)  from  New  Mexico  and  Ari- 
zona, Greek  and  Roman  coins.  Graeco-Italian  vases,  Greek  glass, 
bronzes,  etc.,  Roman  lamps  and  terra  cotta  masks  of  rare  value. 

On  the  second  floor  of  the  Institute  are  the  paintings.  The 
Henry  Field  Memorial  Collection  comprises  41  original  oil  paint- 
ings by  20  of  the  most  esteemed  modern  painters,  including  canvas 
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front,  which  was  to  be  used  for  sessions  of  the  World's  Congress 
of  Religions.  Upon  its  close,  the  property  reverted  to  the  Art 
Institute,  and  cost  it  a  little  less  than  half  a  million  dollars.  The 
ownership  of  the  building  is  vested  in  the  city  of  Chicago,  while 
the  right  of  use  and  occupation  is  given  to  the  Institute  so  long 
as  it  shall  fulfill  the  purposes  for  which  it  was  organized.  It  must 
be  open  free  to  the  public  on  Wednesdays,  Saturdays,  Sundays 
and  legal  holidays,  however,  thus  being  in  effect  a  gift  to  the 
people.  The  building  is  of  Bedford  limestone  and  is  thoroughly 
fire  proof. 

The  Institute  has  a  number  of  fine  collections  of  sculpture  (both 
of  originals  and  reproductions),  a  department  of  Egyptian  antiqui- 
ties and  relics  of  the  Pharoabs.  Prominent  among  these  collections 
are  the  Elbridge  G.  Hall  plaster  casts  from  representative  original 
sculptures;  the  H.  N.  Higinbotbam  collection  of  Naples  bronzes, 
which  include  reproductions  of  objects  found  in  Herculaneum  and 
Pompeii.  The  Egyptian  antiquities  were  the  gift  of  Messrs.  H. 
H.  Getty,  N.  W.  Harris  and  C.  L.  Hutchinson,  and  all  of  them  arc 
real.  They  have  been  collected  and  presented  to  the  Institute  as 
illustrative  of  the  more  usual  applications  of  art  in  ancient  Egypt, 
aside  from  architecture.  One  coffin  displayed  antedates  the  period 
of  decorated  mummy  cases,  and  is  imdoubtedly  of  the  time  of 
Abraham,  that  is.  about  2,000  B.  C.    Another  is  part  of  the  famous 


by  Carot.  Millet.  Rousseau,  Diaz  and  others.  Breton's  "Song  of 
the  Lark"  is  also  there  on  exhibition.  The  room  is  splendidly 
arranged,  every  facility  being  at  hand  for  viewing  the  works  with 
the  proper  light  and  shade.  The  Munger  collection  embraces  63 
paintings,  including  oil  and  water  colors,  and  was  the  private 
collection  of  the  late  Albert  A.  Munger  of  this  city.  While  it  con- 
tains very  important  examples  of  some  of  the  most  noted  modern 
painters,  such  as  Meissonier,  Bougereau,  Gerome,  Munkacsy,  Mi- 
chetti  and  Troyon,  it  has  but  one  specimen  of  each,  and  repre- 
sents not  only  the  French  and  German  schools,  but  also  the  Belgian, 
Italian.    .Austrian,    English    and    Swedish. 

Thirteen  of  the  most  important  art  paintings  by  old  and  modern 
masters,  which  were  purchased  in  June.  i8go,  by  the  Institute  from 
the  famous  DemidofT  collection  in  Florence,  are  now  on  exhibi- 
tion. They  include  several  by  'Van  Ostade,  Rembrandt,  Hals, 
Rubens,  'Van  Dyck,  Murillo  (The  Immaculate  Conception),  Titian, 
Goyen.  Von  der  Neer,  Hobbema,  de  Keyser  and  others.  In  the 
collection  lent  by  Mr.  Cyrus  H.  McCormick  are  landscapes  by 
Daubigny,  Corot,  Troyon  and  the  late  George  Innes.  Charles 
Sprague  Pearce's  magnificent  "The  Beheading  of  John  the  Bap 
tist,"  which  was  painted  in  Paris  in  1881,  attracts  the  attention 
of  all  visitors.  Among  the  modern  oil  paintings,  perhaps  none 
are  more  interesting  than  those  lent  by  Mrs.  P.  C.  Hanford.     This 
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cnllcctiiiTi  c.-iiil)raci.'S  iiinri.'  than  50  paiiuinjjs,  anicing  which  arc 
some  by  such  well  known  arlisls  as  Riisa  Bonhcur,  Hrctoii,  Corot, 
Mcissonicr,  Millcl,  .Munkacsy.  dc  Ncnvillc.  Trciyon.  Vcrbocck- 
hoven  and  others. 

Novvlicrc  in  the  city  could  one's  leisure  hours  lie  more  profit- 
ably spent  than  in  the  Art  Institute,  where  everything  displayed  is 
alike  interesting  to  both  layman  and  connoisseur. 

In  the  instruction  department  1,200  students  are  enrolled. 


and  judiciously  had  it  been  framed  that  nearly  every  western 
state  has  since  patterned  after  this  admirable  law.  Provision  is  not 
finly  made  for  the  establishment  and  maintenance  of  public  libraries 
by  taxation,  but  also  for  their  proper  management.  The  law  rec- 
ognizes the  fact  that  .such  collections  are  for  the  public  good,  and 
as  such  may  be  justly  established  and  maintained  at  the  expense 
of  the  tax-payers. 

It   is   not   possible   to   give   more   than   a   passing   glance   at   the 
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Public  Libraries. 

Prior  to  the  great  fire  Chicago  had  no  public  library,  and  there 
was  no  law,  either  state  or  municipal,  authorizing  the  establishment 
and  maintenance  of  such  institutions.  The  nucleus  of  the  present 
system  and  the  one  great  incentive  to  the  upbuilding  of  the  public 
library  of  today  was  the  contribution  by  the  people  of  London, 
England,  of  some  5.000  volumes  immediately  after  the  destruction 
of  all  existing  collections  here  by  the  fire  above  referred  to.  Fol- 
lowing this  magnificent  donation  the  Chicago  Public  Library 
sprung  into  an  active  existence,  Germany,  France.  Bohemia  and 
other  foreign  countries  contributing  many  and  valuable  works. 
In  1872  the  Legislature  passed  the  public  library  act,  and  so  wisely 


public  libraries  of  Chicago  in  this  article.  There  are  within  the 
limits  of  the  city  many  libraries  that  rank  among  the  best  of  their 
class  in  the  United  States,  and  but  few  cities  can  number  so  many 
fine  collections  of  books  of  every  kind  open  to  the  people  without 
money  and  without  restriction,  save  such  as  are  wisely  intended 
for  the  preservation  of  the  works. 

The  Public  Library  stands  at  the  head  of  the  local  list:  it  has 
the  greatest  home  circulation  of  any  library,  over  one  million 
books  having  been  withdrawn  in  a  single  year.  Manchester.  Eng- 
land, Boston.  Mass.,  and  Birmingham,  England,  rank  next  in 
order  in  this  respect,  a  showing  especially  creditable  to  Chicago 
as  indicating  the  literary  aspirations  of  those  so  generally  believed 
to  be  engrossed  entirely  with  the  details  of  trade  and  commerce. 
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The  fdificf.  occupying  the  site  of  Dearborn  Park,  is  one  of  the 
most  imposing,  well  arranged  and  costly  of  public  library  buildings. 
Free  delivery  stations  to  the  number  of  50  are  maintained  through- 
out the  city,  and  from  them  744,995  volumes  were  circulated  during 
1898.  The  scope  of  the  library  is  very  comprehensive,  constituting 
rather  a  library  for  the  people  than  one  for  the  scholar. 

Classical  in  its  composition,  this  beautifully  reared  pile  of  marble 
is  one  of  which  Chicagoans  all  are  justly  proud.  The  foundations 
were  laid  in  1893,  and  the  greater  part  of  four  years  were  spent  in 
bringing  the  structure  to  completion,  at  a  cost  of  $2,125,000.  It  is 
the  opinion  of  experts  that  this  library  is  the  most  economically 
constructed  of  any  in  the  city.  The  cost  per  cubic  foot  enclosed 
is  48  cents;  the  average  office  building  costs  from  35  to  40  cents, 
and  one,  at  least,  in  the  city,  ran  to  55  cents,  while  the  average 
cost  of  the  government  buildings  is  as  high  as  65  cents  per  cubic 
foot. 

The  building  is  on  Michigan  Boulevard,  between  Washington 
and  Randolph  Sts.  There  are  two  entrances  to  the  building;  one 
leads  into  the  lobby  and  staircase  and  the  other  into  the  G.  A.  R, 
memorial  corridor  and  staircase,  both  being  done  in  pink  and  white 
marble.  The  marble  quarries  at  Carrara  and  Sienna  were  worked 
for  six  months  to  till  the  orders  necessary  for  the  lobbies  and 
two  grand  staircases.  Throughout  the  structure  are  10,000  sq.  ft.  of 
glass  mosaic — the  greatest  area  of  glass  mosaic  placed  in  a  build- 
ing since  the  time  of  Constantinople's  Sancta  Sophia  or  the  famous 
cathedrals  of  Italy. 

Many  characteristics  make  it  comparable  only  with  the  Con- 
gressional library  at  Washington.  It  is  certainly  one  of  the  best 
things  of  which  Chicago  can  boast,  as  being  genuine  and  artistic. 
There  is  no  painted  wood  in  it.  Where  it  was  necessary  to  use 
wood  of  a  cheaper  grade  than  mahogany,  the  best  of  American 
woods  was  used,  and  in  such  cases  there  is  no  sham  in  the  matter 
of  stains  and  varnishes.  All  that  looks  marble  is  marble;  all  that 
seems  bronze  is  bronze,  and  all  the  iron  looks  like  iron.  In  con- 
structing such  an  ideal  building,  it  was  a  matter  of  infinite  care 
on  the  part  of  Architect  Coolidge,  who  also  planned  the  Art  Insti- 
tute, to  keep  all  the  small  points  in  keeping  with  the  large  features. 
There  were  over  1,200  drawings  made  in  the  architect's  office,  in 


addition  tu  almost  innumerable  sketches  and  studies.  This  tonk  the 
time  of  twenty-five  draftsmen  for  a  year. 

The  ground  upon  which  the  library  stands  dates  from  the  time 
of  the  Indians:  the  building  from  about  16  years  ago.  It  was 
really  started  in  1883,  when  a  committee  from  the  Grand  Army 
posts  and  the  board  of  directors  went  jointly  before  Congress 
and  sought  the  passage  of  an  act  giving  them  the  right  to  erect 
a  building  as  a  soldier's  memorial,  an  academy  of  design  and  a 
library.  They  asked  this  right,  because  they  wanted  to  use  as  a  site 
a  part  of  the  Fort  Dearborn  reservation — the  particular  part  which 
had  been  fi.xed  by  the  lettering  of  the  first  plat  as  "public  ground 
forever,  to  remain  vacant  of  buildings."  Congress,  however,  did 
nothing  for  nearly  10  years. 

There  is  no  doubt  but  that  Chicago  has  buildcd  for  the  future'in 
its  library.  It  is  estimated  that  at  least  2,000,000  books  can  be 
housed  under  its  roof  without  trespassing  upon  the  reading  rooms. 
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as  now  arraiigX'cl.  altlunigli  thciL-  are  now  .joo.ooo  volumes  on  the 
shelves  and  at  the  disposal  of  the  student  and  bookworm.  The 
deUvery  room,  a  picture  of  which  accom])anies  tliis  skctcli,  ex- 
tends clear  across  the  building,  being  ijg  x  49  ft. 

Ranking  next  in  importance  is  the  Newberry  Library,  located 
on  Walton  Place,  facing  Washington  Square.  The  building,  com- 
posed of  steel  and  granite,  was  erected  1891-93,  and  has  at  the  pres- 
ent time  an  estimated  capacity  of  one  million  volumes.  Ultimately 
the  building  is  to  cover  the  entire  block,  and  will  then  accommo- 
date about  three  million  volumes.  This  institution  was  founded 
July  I,  1887,  under  a  provision  of  the  will  ni  tin-  late  Walter  L. 
Mewberry,  whose  name  it  bears.  It  is  maint.-iined  as  a  library  for 
reference  exclusively  and  a  specialty  is  made  of  music,  medicine 
and  reli.gion.  The  number  of  books  consulted  daily  is  in  excess  of 
one  thousand. 

By  the  will  of  the  late  John  Crerar.  who  died  Oct.  19,  1889,  the 
sum  of  $2,500,000  was  devoted  to  the  establishment  of  the  library 
W'hich  bears  his  name.  It  is  a  library  of  specialties,  like  the  New- 
berry, and  treats  of  the  natural,  the  physical  and  the  social  sciences. 
The  Crerar  building  has  not  yet  been  erected,  and  for  the  present 
the  collection  occupies  the  entire  floor  at  87  Wabash  .^ve.:  it  num- 
bers some  50,000  volumes. 

The  library  of  the  University  of  Chicago  is  an  ailjunct  to  that 
celebrated  institution  of  learning;  it  was  founded  in  1891,  and  al- 
ready has  300,000  vohmics,  for  the  most  part  w-orks  on  biblical  liter- 


ature, church  history,  homiletic  and  systematic  theology,  policital 
ecenomy.  sociology,  history,  science  and  ancient  classics. 

The  Chicago  Historical  Society  Library  is  devoted  to  books, 
manuscripts,  charts  and  collections  bearing  in  the  main  on  local 
history.  Twice  since  its  foundation  it  has  been  entirely  destroyed 
by  fire,  but  is  now  housed  in  the  beautiful  home  of  the  society  at 
Ontario  St.  and   Dearborn  Ave. 

The  Chicago  Law  Institute  Library,  consisting  now  of  more 
than  30,000  volumes,  was  also  entirely  destroyed  in  the  fire  of  1871, 
losing  at  that  time  over  7.000  volumes,  valued  at  $30,000. 

The  Armour  Institute  Library  consists  of  about  15.000  volumes, 
chiefly  works  of  reference,  and  is  maintained,  as  is  the  college,  by 
the  founder.  Mr.  P.  D.  Armour. 
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The  library  connected  with  the  Chicago  Academy  of  Sciences, 
twice  destroyed  by  fire,  is  now  safe  from  further  hke  calamity,  in  its 
present  home  the  handsome  structure  standing  in   Lincoln   Park. 

Other  prominent  free  libraries  of  Chicago  arc  the  Theological. 
Hammond.  McCormick  Seminary.  Jesuit  College,  with  many  small- 
er collections  in  all  portions  of  the  city. 

The  University  of  Chicago. 

In  the  tall  of  1888.  Mr.  John  1).  Rockefeller  conferred  with 
Prof.  William  R.  Harper  regarding  a  new  university  for  Chi- 
cago, finally  entering  into  communication  on  the  subject  with  the 
American  Baptist  lCducati<m  Society,  which  immediately  took  steps 
toward  the  founding  of  a  well  equipped  college.  This  was  made 
possible  through  a  proposition  on  the  part  of  Mr.  Rockefeller  to 
subscribe  $600,000  toward  an  endowment  fund,  conditioned  on  the 
pledging  of  $400,000  additional  before  June  i,  1890.  This  was  ac- 
complished, and  the  nucleus  of  what  is  now  known  as  the  uni- 
versity,  was   obtained.      Further   liberal    donors,   including   Messrs, 


lawn,  terminating  at  the  cast  in  Jackson  Park  and  at  the  west  in 
Wasliington  Park,  both  of  them  almost  within  a  stone's  throw  of 
the  University. 

Cobb  building  is  the  gift  of  Mr.  S.  B.  Cobb,  for  many  years 
president  of  the  Chicago  City  Ry.,  and  the  Ycrkes  Observatory, 
which  witli  its  building  and  equipments  (located  at  Lake  Geneva, 
but  belonging  to  the  University)  and  costing  $1,000,000,  was  the 
gift  of  Mr.  Charles  T.  Yerkes.  Five  other  buildings  and  halls 
on  the  campus  bear  the  names  of  persons  who  have  been  largely 
interested  in  Chicago  surface  lines,  showing  the  interest  street 
railway  people  have  taken  in  the  institution.  The  donations  of 
Mr.   Rockefeller,  however.  e<iual  those  of  all  others  combined. 

Armour  Institute  of  Technology. 

Tlie  .Armour  Institute  of  Technology  dates  back  only  to  Seiit. 
14.  189,?,  when  it  was  first  opened  to  students.  For  several  years 
previously,  however.  Mr.  .Vrmour  had  been  planning  for  an  insti- 
tution of  its  character.     Mr.    \rmour  is  believed  to  have  gained  his 


UNIVERSITY  OF  CHICA(;0-SOME  OF  THE  BUILDINGS. 


Marshall  Field.  Charles  T.  Yerkes  and  others,  added  to  its  perma- 
nency by  their  generous  subscriptions.  The  total  endowment 
is  in  excess  of  $7,000,000.  Sept.  10,  1890,  the  university  was  in- 
corporated and  at  the  first  meeting  of  the  board  of  trustees  Prof. 
William  Rainey  Harper,  of  Yale,  was  elected  president,  entering 
on  his  duties  July  i.  i8gi. 

Before  any  particular  building  was  projected,  however,  a  general 
plan  was  prepared  of  the  entire  group,  as  it  would  appear  after 
all  the  buildings  should  be  erected,  and  in  consequence  the  erec- 
tion of  the  first  building  was  not  commenced  until  Nov.  26,  1891. 
The  recitation  buildings,  laboratories,  chapel,  museum,  gymnasium, 
library — the  public  buildings  of  the  institution — are  the  central 
figures  of  this  plan,  while  the  dormitories  are  arranged  in  quad- 
rangles on  the  four  corners.  The  material  used  in  construction 
for  the  entire  group  is  blue  Bedford  stone. 

Oct.  I,  1892,  the  doors  were  first  opened  to  students.  The  first 
year  more  than  goo  matriculated;  the  second  year  in  excess  of  1,100. 
The  third  year  the  attendance  rose  to  1,750,  and  the  fourth  year  to 
above  2,000. 

The  University  grounds  front  south  on  the  Midway  Plaisance. 
having  Ellis  .\ve.  on  the  west  and  Lexington  Ave.  on  the  east, 
and  comprise  about  35  acres.  The  location  is  one  that  but  few 
cities  the  size  of  Chicago  could  offer;  the  Midway  is  a  beautiful 


inspiration  from  the  mission  which  his  brother,  the  late  Joseph 
F.  Armour,  endowed  in  1881,  with  a  bequest  of  $100,000. 

The  task  of  carrying  out  the  latter's  purpose  in  establishing  the 
mission  was  intrusted  to  Philip  D.  Armour,  to  whom  the  greatest 
measure  of  praise  is  due.  Since  1886  the  sum  of  $3,000,000  has  been 
added  to  the  original  bequest,  and  the  scope  of  the  institute  has 
been  wonderfully  enlarged.  The  mission  was  built  at  31st  and 
State  Sts.  in  1881,  and  so  marked  was  its  effect  on  the  neighbor- 
hood that  Mr.  Armour  was  led  to  erect  the  buildings  known  as  the 
Armour  Hats.  These  apartments  drew  a  better  class  of  people  to 
the  vicinity  of  the  mission,  and  a  school  was  planned,  which  would 
give  to  boys  and  girls  a  practical  industrial  training  at  a  nominal 
cost. 

Mr.  .\rmour  thereupon  i)laccd  at  the  disposal  of  the  Institute 
$1,500,000,  this  sum  being  represented  by  tlic  apartment  buildings 
and  their  revenues,  and  the  institute  building  itself.  The  original 
])lan,  wdiich  partook  more  of  the  manual  training  school  idea,  soon 
developed  into  the  technological  institute  as  it  stands  today.  Pre- 
paratory to  the  working  out  of  the  scheme.  Rev.  Frank  W.  Gun- 
saulus,  D.D.,  then  pastor  of  the  Plymouth  Congregational  Church, 
was  made  president  of  the  Institute  in  1892.  Dr.  Gunsaulus  drew 
about  him  the  members  of  the  original  faculty. 

The   original   plan   of   the   Institute   included   some   higher  tech- 
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iiiial  Iraiiiiiin,  ilic  xccipr  nl  wlmli  w.is  iini  .ii  first  precisely  dcfinctl. 
I'ul  llif  iiii|iijil.iiHH-  li.  llir  cnniiininily  of  tins  IjraJicli  of  education 
was  streiuioiisly  iiiKid  liy  |p(impiis  whose  opinions  were  entitled 
to  coiisiclci;iii(.n,  aricl  di-Mionslr.iliil  liy  llie  ni;iny  apidicalions  for 
exteniliil  rmu  m  s  of  cnKineerinn  svliich  were  received  as  soon  as 
this  purpose  of  the  Institute  became  known.  Accor<lin){ly.  fnll 
fonr-year  courses  were  planned,  and  in  iSys,  after  the  Institute  had 
heen  in  successful  operation  for  two  years,  its  cor|)orate  name  was 
chaUKed  from  ",'\rinour  Institute"  to  .'\rmour  InstiliUe  of  Technol- 
ogy.     In    lH()X  the  course   ill   science   was  added,  and   this  year  civil 


AKMOUR  INSTITUTE. 

engineering  was  included.  The  courses  now  offered  in  mechanical 
engineering,  electrical  engineering,  architecture,  science  and  civil 
engineering  are  leading  to  the  Bachelor  of  Science  degree. 

The  growth  of  the  Institute  is  on  a  parallel  with  that  of  Chi- 
cago. When  the  school  was  launched  in  1893  there  was  naturally 
much  speculation  on  the  part  of  those  interested  as  to  the  nutnber 
of  applicants  for  admission,  and  estimates  of  from  300  to  500  were 
deemed  extravagant.  During  the  first  year  2.500  apiilications  were 
received,  and  1,050  students  enrolled;  the  second  year  there  were 
1,087;  the  tliird,  I,I2J,  and  the  fourth  year,  1,200  students. 


River,  Bridges  and  Viaducts. 

The  Chicago  River,  fine  of  the  hest  known  in  the  coiititry,  though 
only  a  few  miles  in  lenglh,  is  both  serviceable  and  notrjrioiis.  It 
was  rjnce  little  more  than  a  good  sized  creek  draining  the  marsh 
lands  upon  which  the  city  has  been  built,  but  the  millions  of 
dollars  which  have  been  expended  in  its  improvement  and  for 
structures  along  its  banks  have  given  it  a  commercial  value  of 
great  importance.  The  river  divides  the  city  into  three  divisions, 
north,  west  and  south,  allhouiih  none  of  the  branches  anywhere 
near  approach  the  corporate  limits.  It  is  as  much  a  created  river 
as  the  foundations  upon  which  the  city  stand  are  artificial. 

The  Chicago  River  is  celebrated  for  its  density  and  odor,  and  for 
the  curi<jus  habit  it  has  of  Mowing  "up  stream"  one  day  and  out 
into  the  lake  the  nex'..  This  is  occasioned  by  ofT-sh<ire  winds, 
which  lower  the  lake  level,  or  by  the  work  of  the  pumps  at  the  end 
of  the  south  branch,  where  the  water  is  lifted  and  poured  into  the 
Illinois  Canal.  When  the  Drainage  Canal  is  in  operation  a  constant 
volume  of  pure  water  will  How  through  it  from  the  lake.  While 
the  river  will  not  sujjport  a  person  who  tries  to  \*alk  upon  its 
surface,  its  appearance  would  often  justify  the  belief  that  it  might. 
During  the  past  summer  the  river  was  on  fire  and  burned  fiercely 
for  several  hours,  requiring  several  steamers  and  fire  boats  to  ex- 
tinguish the  flames,  which  destroyed  some  $6,000  worth  of  piling 
and  bridge  approaches.  All  the  shipping  which  comes  into  Chicago 
proper  is  unloaded  along  the  river,  and  its  commercial  value  to 
the  city  has  been  inestimable.  Numerous  plans  have  been  proposed 
for  filling  it  up  and  either  laying  railroad  tracks  or  making  streets. 
The  Drainage  Canal  has.  however,  settled  such  ideas.  The  river 
is  lighted  with  arc  lights  by  the  city,  and  movements  of  vessels 
are  directed  by  a  boat  dispatcher,  who  is  a  city  official.  During 
the  rush  hours,  morning  and  night,  when  thousands  of  suburban 
passengers  are  crossing  to  take  their  trains,  the  bridges  arc  kept 
closed. 

The  river  is  spanned  by  61  bridges,  whose  length  aggregate 
2  1-3  miles,  and  no  other  city  has  so  extensive  a  system  of  bridges 
and  viaducts  as  Chicago.  Thirty-seven  bridges  and  viaducts  cross 
railroad  tracks  to  accommodate  teain  and  pedestrian  travel.  The 
length  of  these  is  3'/-  miles. 

While  the  river  itself,  as  a  highway  for  commerce,  is  under  the 
jurisdiction  of  the  Federal  Government,  the  bridges  spanning  it 
are  erected  and  maintained  at  the  expense  of  the  city.  There  is 
a  Division  of  Bridge  and  Viaduct  Construction,  under  the  imme- 
diate management  and  control  of  a  bridge  engineer,  who  is  an 
official  of  the  Bureau  of  Engineering,  and  also  a  Division  of  Bridge 
and  Viaduct  Maintenance. 
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TYPICAL  CHICAGO  SKYSCRAPERS. 


By  reason  of  the  extension  and  growth  of  the  street  railway 
systems  of  this  city  in  recent  years  they  have  required,  in  many 
instances,  the  use  of  bridges  and  viaducts  where  the  original 
structure  was  not  substantial  enough  to  meet  the  needs  of  this 
additional  service.  They  have,  in  consequence,  met  all,  or  a 
considerable  portion,  of  the  expense  required  to  place  the  structure 
in  proper  condition.  The  Lake  St.  Elevated  has  utilized  one  of 
the  bridges  by  laying  tracks  on  top  of  the  original  structure,  it 
having  been  strengthened. 

The  most  modern  of  the  bridges  of  the  city  is  the  one  at  North 
Halsted  St.  It  is  of  the  Scherzer  rolling  lift  type,  similar  ones 
having  been  constructed  at  Van  Buren  St.  and  for  the  Metro- 
politan Elevated  road.  The  North  Halsted  St.  structure  with  a 
50-ft.  plate  girder  deck  span  constitutes  the  continuation  north- 
ward of  the  Chicago  .Xve.  and  Halsted  St.  viaduct.  The  bridge 
is  ,34  ft.  between  centers  of  trusses,  with  two  6-ft.  sidewalks.  The 
trolley  tracks  are  in  the  center  of  the  roadway,  with  team  space  on 
both  sides.  It  is  operated  by  electricity  and  compressed  air  and 
combines  the  most  advanced  and  modern  ideas  in  bridge  construc- 
tion. 

The   department   of   bridges   has   under   its   supervision    i    lift,   2 


bascule,  40  swing,  2  jack  knife,  l  pontoon  and  15  fi.xcd  bridges. 
All  of  the  more  important  of  the  heavy  movable  bridges  are 
being  equipped  with  electricity,  as  a  motive  power  in  turning,  as 
rapidly  as  possible. 

The  opening  of  the  Drainage  Canal,  confidently  set  for  Decem- 
ber 1st  of  the  present  year,  will  eventually  necessitate  the  removal 
of  all  center  piers  from  the  river,  and  there  is  little  room  to  doubt 
but  that  the  bascule  will  be  the  type  of  bridge  universally  adopted 
when  this  great  highway  that  is  to  connect  the  lakes  with  the 
Mississippi  River  is  ready  for  operation.  The  cost  of  the  North 
Halsted  St.  bridge  was  about  $114,000,  of  which  amount  the  city 
paid  75  per  cent,  and  the  North  Chicago  Street  Railway  Co.  paid 
25  per  cent. 

.•\nother  recent  and  modern  structure  of  great  public  utility  is  the 
South  Halsted  St.  viaduct,  the  entire  expense  of  building  which, 
$83,594,  was  paid  by  the  Union  Stock  Yards  &  Transit  Co.  and 
the  Chicago  City  Railway  Co.  This  viaduct  spans  the  tracks  of 
the  Union  Stock  Yards  &  Transit  Co.  at  40th  St.  and  consists  of 
three  double  roadway  spans  60  ft  wide:  two  spans  136  ft.  and  one 
span  100  ft.  Perhaps  the  most  important  viaduct  in  the  city  is  that 
at  Clark  and  i6th  Sts.    This  is  a  double  roadway  plate  girder  over 
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the  depressed  railroad  tracks,  and  was  opened  lo  Iraflic  Nov.  16, 
1898.  It  was  built  by  the  Joint  Track  IClevation  Commission,  and 
tlie  total  cost  of  the  work  was  p.-iid  by  llic  railroad  companies  in- 
teresteil.  When  a  crossing  at  k'ladc,  iis  it  was  before  the  con- 
struction of  ilu'  vi.ubu'l,  it  was,  perhaps,  the  most  dangerous  in 
the  city,  if  not  in  the  United  States,  and  fatal  accidents  were  fre- 
riiienl.     This  viaduct  is  used  by  the  Chicago  City  Ky. 

A  City  of  Skyscrapers. 

The  skyscrapers  no  lunger  cause  wonder,  and  in  all  |)arts  of  the 
country  they  have  gone  soaring  heavenward,  in  the  efTort  to  get  as 
many  acres  as  possible-  niulii'  nne  rcmf.  ;ind  incidentally  to  outdo 
some  other  city.  But  it  was  lure  in  Cliic-inn  that  the  skyscraper 
rcci'ixcd  the  seal  of  approval  anil  whm-  ihr  i\aniplr  u.i^  ■~i-i.  .Most 
of  the  tall  buildings  in  Chicago  are  built  upmi  piling,  but  in  some 
instances  a  platform  of  railroad  iron  and  I-beams  laid  up  cob  house 
fashion  and  filled  in  with  concrete  was  built,  this  platform  resting 
on  the  clay  subsnil. 

Allowance  is  made  fur  llirsr  liuildinn'-  Ut  settle  and  the  [jlans 
adopted  to  ensure  unilunn  sriiliiiicnts  .ire  nften  very  interesting. 
The  new  Great  Northern  Building  adjoins  (he  old  Great  Northern 
on  one  side.  Vi'hile  on  the  other  are  comparatively  small  structures. 
Thus  a  portion  of  the  ground  was  compressed  by  the  tall  building 
already  erected  and  it  was  to  be  expected  that  the  settlenient  of  the 
new  one  would  be  quite  uneven,  accordingly  one  side  of  the  new 
structure  is  carried  on  a  set  of  jacks  which  can  be  moved  and  so 
keep  the  liuililin:4   plumb.     The   rapidity   with   which   many  of  these 


portable  pumps  and  ahiiost  200,000  ft.  of  hose.  At  the  opening 
of  the  current  year  the  department  owned  475  horses,  the  best  that 
money  could  buy,  and  highly  trained  to  the  difficult  service.     The 


IN  PROCESS  OF  ERliCTIOX. 

tall  buildings  have  been  erected  is  really  surprising.  In  one  instance 
by  the  use  of  electric  light  15  stories  were  put  up  in  as  many  days, 
and  one  story  in  two  days  is  frequent.  The  shell  or  outside  cover 
of  the  framework  is  generally  of  terra  cotta.  and  this  often  is  of 
different  styles  for  different  parts.  It  often  occurs  that  the  material 
for  say  the  first  three  or  four  stories  fails  to  arrive  as  soon  as  that 
for  the  stories  above,  but  this  does  not  delay  the  work,  and  several 
times  it  has  occurred  that  a  building  has  been  completed  so  far  as 
the  exterior  was  concerned  in  all  above  the  third  story,  and  from  a 
distance  the  appearance  was  given  of  having  begun  to  build  from  the 
top  down.  One  office  building  has  over  6,000  tenants,  representing 
in  numbers  the  population  of  a  good  sized  town,  and  the  business 
force  of  quite  a  large  city.    We  illustrate  several  of  these  structures. 

Fire  and  Police  Departments. 

The  costly  lesson  of  the  great  fire  resulted  in  providing  against 
a  repetition  of  a  like  calamity  by  creating  a  department  which  is 
second  to  none  in  the  world,  either  in  equipment  or  efficiency.  It 
has  18,000  fire  hydrants,  with  all  Lake  Michigan  to  draw  from.  In 
its  equipment  are  92  steam  fire  engines,  5  fire  boats,  2  water  towers, 
25  chemical  engines,  4  hand  engines,  52  hose  wagons,  26  hose  car- 
riages, 30  hook  and  ladder  trucks,  9  chemical  extinguishers,   lOi 
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buildings,  land  and  apparatus  of  the  department,  as  shown  by  the 
report  of  the  chief  for  1898,  were  of  a  total  valuation  of  $1,979,385. 
The  entire  force  consisted  of  1,126  uniformed  men.  The  city  is 
divided  into  16  battalion  districts,  the  companies  in  each  district 
comprising  a  battalion  in  charge  of  an  assistant  fire  marshal.  The 
expense  incident  to  the  maintenance  of  the  department  for  1898  ap- 
proximated $1,500,000.  a  per  capita  tax  on  the  inhabitants  of  Chicago 
of  about  84  cents. 

In  1898  the  number  of  alarms  responded  to  was  6.581,  which  in- 
volved 5,048  fires.  The  value  of  the  buildings  and  contents  was 
$91,922,210.  The  loss  was  $2,651,735.  The  loss  over  insurance 
only  amounted  to  $105,270. 

Chief  Dennis  Swenie  is  considered  the  most  experienced  fire- 
fighter in  the  world,  having  spent  his  entire  life  in  the  department, 
and  is  now  past  60  years  of  age.  but  as  active  as  ever. 

The  police  department  numbers  3.304  members;  77,440  arrests 
were  made  last  year  and  $372,934  worth  of  stolen  goods  recovered. 
To  run  the  department  cost  $3,360,601.  The  ambulance  division 
is  well  officered;  it  cared  for  9.584  persons  last  year,  traveling  53,000 
miles  in  doing  so. 

Both  the  fire  and  police  departments  are  under  civil  ser%ice 
and  all  appointments  below  commanding  officers  arc  made  on  the 
merit  system,  thus  taking  these  public  servants  as  much  out  of 
politics  as  possible.  Each  department  maintains  a  pension  fund 
and  members  are  retired  after  25  years  of  service  with  one-half 
pay  of  the  rank  held  at  the  date  of  retirement,  and  families  of  de- 
ceased members  are  taken  care  of  where  the  death  occurred  in  tht 
line  of  duty. 

Service  stripes — one  for  each  five  years — are  worn  on  the  arm. 
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Parks  and  Boulevards. 

Few  of  llic  other  great  cities  compare  favorably  with  Chicago 
in  the  matter  of  parks  and  boulevards.  To  the  38  parks  located 
within  the  limits  of  the  city  there  is  given  over  2.233  acres.  The 
parks  are  divided  among  the  three  divisions  of  the  city  as  follows: 
North  side.  8  parks,  with  a  total  of  324  acres;  west  side,  17 
parks,  covering  625  acres,  and  the  south  side.  12  parks,  contain  1,281 
.icrcs.  The  parks  in  each  division  of  the  city  are  under  the  man- 
agement and  control  of  a  separate  board  of  park  commissioners. 
who  are  appointed  by  the  governor  of  the  state.  The  cost  of 
the  maintenance  of  these  places  of  public  resort  is  paid  out  of  state 
funds,  the  city  being  thus  relieved  of  a  large  annual  expense.    There 
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arc.  however,  18  small  plots  of  gniiiiid  dignified  with  the  name 
of  parks,  which  remain  under  city  control,  and  although  compris- 
ing only  about  one  acre  each,  on  an  average,  they  cost  by  way 
of  annual  maiTitenance  in  excess  of  $10,000. 

The  largest  and  most  prominent  of  the  parks  of  Chicago  are  as 
follows: 

North  side,  Lincoln  Park.  320  acres. 

West  side,  Humboldt  Park.  200  acres. 

West  side,  Garfield  Park,  185  acres. 

West  side,  Douglas  Park,  i/g  acres. 

South  side,  Washington  Park.  371  acres. 

South  side,  Jackson  Park,  586  acres. 

South  side.  Lake  Front  Park,  210  acres. 

\'ast  sums  of  money  have  been  expended  in  bringing  the  parks 


lo  their  preseut  state  of  beauty  and  attractiveness  and  that  they 
are  appreciated  by  the  residents  of  the  city  is  shown  when  on 
holidays  and  Sundays  during  the  summer  months  tens  of  thousands 
of  the  people  of  all  classes  and  conditions  seek  their  shade,  rest 
and  ipiiet.  To  the  visiting  stranger  they  are  slii>\vn  with  pardon- 
able pride,  and  the  lime  expended  in  viewing  lluni  is  well  spent 
and  amply  repaid.  TIu-  Lake  Front  Park  adjoins  the  business 
center  of  the  city  on  the  east  and  has  been,  for  the  most  part,  made 
by  filling  in  the  lake.  It  is  as  yet  uncompleted,  but  the  progress 
made  and  the  pnimise^  of  the  South  Park  Commission  lead  to  the 
belief  that  it  will  lie  unsurpassed  for  beauty.  The  .Xrt  Museum 
stands  on  the  grounds  of  this  park,  and  ultimately  the  Field  Colum- 
bian Museum  is  to  find  a  home  within  its  confines.  In  quite  a 
number  of  the  public  parks  of  the  city  the  skill  of  the  landscape 
.yardener  and  the  ingenuity  of  the  decorative  florist  seem  to  have 
been  exhausted.  Many  fine  statues  adnrn  the  parks,  noticable 
among  which  are  those  of  Lincoln  and  Grant  in  the  jiark  named 
for  the  former,  in  which  is  also  located  a  well  selected  and  quite 
extensive  zoological  garden.  The  collection  of  wild  animals  from 
all  quarters  of  the  globe  form  an  interesting  feature,  and  one  of 
which  the  public  seems  never  to  tire.  An  unusual  fact  in  such 
fiillections  is  the  constant  breeding  of  wild  animals  not  usually 
mnltiplying  in  captivity,  the  sale  of  the  young  of  which  consti- 
tutes a  large  source  of  revenue,  providing  means  for  the  constant 
expansion  of  the  collection.  One  feature  of  special  interest  is 
the  herd  of  .-\merican  bisons,  improperly  called  buffaloes,  which  is 
one  of  the  very  few  droves  of  this  almost  extinct  animal  now  in 
existence.  Jackson  Park,  the  scene  of  llie  never  to  be  forgotten 
World's  Columbian  Exposition,  presents  a  scene  of  rare  beauty, 
cnlianced  by  its  extending  along  the  lake  front  and  containing 
several  mementoes  of  the  great  fair. 

The  boulevard  system  of  Chicago  is  a<linittedly  the  most  exten- 
sive and  finest  of  any  of  the  large  cities  of  the  world.  The  princi- 
pal parks  are  connected  by  a  continuous  system  or  chain  of  boule- 
vards, and  a  drive  of  about  35  miles  completes  a  visit  to  every 
one  of  importance.  Within  the  city,  and  under  the  direct  control 
of  the  several  boards  of  park  commissioners,  are  43  different  boule- 
vards, aggregating  more  than  66  miles  in  length. 

Of  these  the  most  important  are  Lake  Shore  Drive.  Sheridan 
Road.  Diversey  Ave.  and  Ridge  Ave.  on  the  north  side;  Humboldt, 
Washington  and  Jackson  Boulevards  on  the  west  side,  and  Michi- 
gan .A.ve..  Grand,  Drexel  and  Garfield  Boulevards  on  the  south 
side.  The  first  named.  Lake  Shore  Drive,  follows  the  very  edge 
of  the  lake  for  over  two  miles,  and  strong  efforts  are  being  exerted 
by  citizens  of  both  Illinois  and  Wisconsin  to  have  it  made  a  con- 
necting boulevard  driveway  between  this  city  and  Milwaukee,  80 
miles. 
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The  Street  Railways  of  Chicago, 


Tlic  slix'cl  railways  of  Chicago  I  ami  iimler  this  head  arc  in- 
I'luilcil  the  elevated  roads  as  bciriK  wilhiii  the  defiiiilioii,  "railway^ 
lairl  ill,  cm,  under  or  over,  streets  lo  facilitate  the  use  of  those  streets 
hy  llu  iiublic",)  conijjrise  nearly  1,100  miles  of  track,  with  nearly 
6,000  cars  and  are  operated  by  15  companies.  Of  these  15  com- 
panies only  three  have  histories,  or  had  predecessors  which  have 
histories,  e.NlendiiiK  back  prior  to  i88g.  One  of  these  is  the 
Soiilli  ChicaRo  City  Ry.,  which  w;is  chartered  in  188.5;  the  other 
two,  the  ChicaKo  Union  Tr.ietion  Cf).  and  the  Chicago  City  Ry,, 
operate  syslcins  wliich  Ii.id  tluir  bc-^inniiiK^  over  40  years  ago. 

Chicago  City   Railway  Co. 

Till'  I'nst  street  railway  franchise  granted  by  the  council  was  in 
185(1  to  KiiNwell  I!.  Masnii  and  Charles  B.  I'liillips  for  street  car 
lines  ill  belli  llu-  iiorlli  and  ^niuli  diii^inn^  of  tin-  city;  1857  was  a 
Iianic  year,  iin  iiicnuy  rmild  be  r,iised,  and  the  franchise  was  al- 
liiwed  tM  lapse  III  i.S^.S  aiintlur  ordinance  was  passed  by  the 
council,  but  no!  uniil  ilie  promoters  had  bought  four  luirsc  cars 
and  hauled  them   Irom   ibe  station  to  the  corner  of  Randolph  and 
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States  Sts.  over  the  corduroy  roadway  which  laid  in  the  middle  of 
State  St.  to  enable  Frank  Parmelee's  buses  to  ply  in  that  very  mud- 
dy thoroughfare.  Mr.  Parmclee  had  started  his  first  bus  line  (the 
Parmelec  transfer  system  still  continues)  in  1853;  this  was  origin- 
ally intended  for  the  transportation  of  passengers  between  the 
hotels  and  railroad  depots,  but  later  a  bus  line  was  operated  on 
State  St.  between  12th  and  Randolph.  After  the  four  street  cars 
had  stood  for  a  short  time  as  an  object  lesson  and  evidence  of 
good  faith  the  council,  .-Xug.  16,  1858,  acted  and  Frank  Parmelee. 
Henry  Fuller  and  Liberty  Bigelow  received  a  grant  to  operate 
street  cars  on  State  St.,  Cottage  Grove  Ave..  .Archer  Ave.  and 
Madison  St.  Ground  was  broken  Nov.  i.  1858.  Henry  Fuller  and 
William  Bross  using  a  pick  and  shovel  to  inaugurate  the  work. 

In  April,  1S59.  the  four  cars  mentioned  began  running  over  a 
single  track  of  strap  rails  spiked  to  the  planks  of  the  corduroy 
road  in  State  St,;  by  .April  2Sth  the  line  extended  as  far  south  as 
I2th  St.  The  grant  of  the  city  council  was  confirmed  by  a  special 
act  of  the  legislature,  approved  Feb.  14,  1S59,  and  the  Chicago 
City  Railway  Co.  was  incorporated,  by  the  three  gentlemen  men- 
tioned and  David  .V.  Gage.  The  grant  was  for  25  years,  and  cov- 
ered the  south  division  of  the  city. 

Mr.  Parmclee  withdrew  his  State  St.  omnibuses  when  the  street 
car  line  was  finished,  bvit  rival  omnibus  companies  were  organized, 
and  rate  wars  cut  the  prices  of  rides  from  12  for  50  cents  to  40 
for  a  dollar,  or  less.  In  the  end  the  street  cars  won  and  the  com- 
peting omnibus  Hues  ceased  operating  in  1864. 

It  would  be  tedious  to  enumerate  the  extensions  made  from  time 
to  time,  as  the  horse  car  lines  kept  pace  with  the  growing  city. 


The  .Madison  .'ii.  line  oj  the  Chicago  Ciiy  Railway  Co.  and  other 
Wist  .Side  lines  built  under  a  franchise  granted  .May  2.3,  iKsy,  were 
about  Aug.  I,  i8f).?,  sold  to  the  Chicago  West  Division  Railway 
Co..  and  the  Chicago  City  has  since  confined  its  operations  lo  the 
.South  Side. 

Chicago  was  the  second  city  in  the  country  lo  build  cable  roads. 
The  first  cable  road  here  was  in  the  State  St,  line  from  Madison  St. 
to  .vjth  St.,  four  miles  of  drnible  track  of  the  Chicago  City  Railway 
Co.,  the  portion  thus  rebuilt  had  been  the  first  street  car  line  that 
the  company  built.  In  the  language  of  .Mr.  C.  R.  Holmes,  who  was 
at  that  time  president  of  this  company.  Chicago  claims  no  credit 
for  the  invention  of  the  system,  that  belfings  to  San  Francisco, 
which  had  for  nearly  10  years  experimented  with  cables  for  climb- 
ing the  steep  hills  in  that  city;  but  Chicago  did  undertake  the 
serious  task  of  demonstrating  that  the  system  was  practicable  in  a 
region  of  severe  winters  with  deep  snow  and  intense  cold,  and 
that  it  was  an  economical  means  for  moving  heavy  traffic. 

Work  on  the  Chicago  City's  first  cable  line,  four  miles  of  doidilr 
track,  was  commenced  Aug.  12.  1881,  and  the  line  opened  for 
traffic  Jan,  28,  1882.  The  first  train  consisted  of  10  cars  drawn  by 
a  single  grip  car,  and  carried  over  a  thousand  passengers  from  the 
down  town  terminus  at  Madison  St.  lo  the  company's  general 
offices  at  20th  St.  This  first  construction  cost  $105,000  per  mile 
of  single  track;  the  company  raised  the  street  grade  3  ft.  on  that 
portion  of  the  cable  line  north  of  12th  St.  and  lowered  it  18  in. 
south  of  that  point.  The  construction  was  attended  with  engineer- 
ing difficulties  of  the  most  extreme  character.  Blocks  of  streets 
were  open  for  months  at  a  time,  and  it  became  necessary  to  in- 
vent machinery  for  facilitating  the  work.  At  certain  points  thou- 
sands of  wagon  loads  of  rock  and  gravel  went  into  apparently  bot- 
tomless pits,  and  it  required  intense  energy  and  courage  on  the 
part  of  the  president  to  bring  the  work  to  completion.  Months 
before  the  line  was  finished  it  seemed  as  if  nothing  could  save 
the  company  from  complete  bankruptcy.  When  the  line  was 
opened,  however,  engineers  from  all  parts  of  the  world  came  to 
Chicago  by  hundreds  to  study  the  new  motive  power.  Even 
after  the  cable  cars  started  troubles  continued.     The  manufacturers 
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of  wire  ropes  had  never  had  experience  in  making  cables  for  such 
severe  service,  and  for  t\vo  years  there  were  frequent  "strandings" 
of  the  ropes,  which  caused  shut-downs  lor  several  hours  at  a  time. 
On  such  occasions  horses  from  the  other  lines  were  rushed  out 
and  drew  the  cars  until  the  rope  could  be  spliced.  For  the  past 
10  years  such  delays  have  been  of  very  rare  occurrence. 
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Immediately  upon  the  construction  of  the  first  line  another 
was  laid  in  a  similar  manner  on  Wabash  and  Cottage  Grove  Aves.. 
from  Lake  St.  to  39th  St.,  making,  with  that  built  the  previous 
year,  20'A  miles  of  cable  track,  and  all  operated  from  one  central 
power  station. 

During  the  summer  1886,  the  State  St.  line  was  extended  to  63d 
St.,  making  a  continuous  double  track  cable  line  over  seven  miles 
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in  a  straight  line,  and  adding  six  miles  to  the  cable  system.  This 
new  line  was,  however,  operated  from  a  power  station  situated 
midway  between  39th  St.  and  63d  St..  and  was  also  converted  from 
a  horse  line  to  cable. 

In  1887  the  Wabash  and  Cottage  Grove  line  was  extended  south 
to  71st  St.,  with  a  branch  running  east  to  Jackson  Park  in  55th 
St.;  the  next  spring  the  main  line  was  extended  a  few  blocks  far- 
ther to  give  more  ready  access  to  Oakwood  Cemetery.  This  ad- 
dition increased  the  total  cable  mileage  to  34.75  miles  measured  as 
single   track. 

The  first  franchises  for  electric  traction  were  secured  in  1892,  and 
all  except  the  cable  lines  equipped  as  rapidly  as  possible;  at  the 
present  time  the  company's  lines  comprise  196.85  miles,  measured 
as  single  track,  157.36  electric,  34.75  cable  and  4.74  horse. 

The  company  has  five  power  houses — three  cable  and  two  elec- 
tric. The  first  cable  station  is  that  at  21st  and  State  Sts.,  which 
was  built  in  1881.  Its  equipment  comprises  10  boilers  aggregating 
2.800  h.  p.,  and  six  engines  aggregating  3.900  h.  p.  From  this 
station  are  driven  four  cables:  North  on  State  St.  26,400  ft.;  south 
on  State  St.  to  39th  St.,  23,800  ft.;  Wabash  Ave.,  north,  24,300, 
Cottage  Grove  Ave.,  27,500  ft.  During  the  past  summer  founda- 
tions under  one  of  the  engines  and  the  cable  driving  gear  have 
been  rebuilt;  solid  have  been  substituted  for  differential  drums,  and 
the  foundations  were  moved  so  that  fewer  gears  and  pinions 
are  required  to  transmit  motion  from  the  main  line  shaft  to  the 
cable  drums. 

The  other  two  cable  stations  were  built  in  1887.    That  at  S2d  and 
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State  Sts.  has  two  soo-h.  p.  engines  and  three  Hazelton  vertical 
Ijoilers,  but  they  are  used  only  in  winter;  during  the  summer  a 
6oo-h.  p.  Westinghouse  motor  operated  by  current  from  the  electric 
power  station  at  S2d  St.  and  Wabash  Ave.  is  used  instead.  Two 
cables  are  driven  from  this  plant;  one  from  39th  to  52d  St.,  19.175 
ft.  long,  and  one  from  52d  St.  to  63d,  14.500  ft.  long. 

The  cable  station  at  55th  St.  and  Cottage  Grove  Ave.  has  two 
i.200-h.  p.  engines  and  three  500-h.  p.  boilers.  It  drives  three 
cables:  39th  St.  to  55th  St.,  21,300  ft.  long;  55th  St.  to  71st  St., 
22.400  ft.;  on  55th  St.,  12,800  ft. 

The  first  electric  power  station  built  by  the  Chicago  City  Ry.  is 
that  at  52d  St.  and  Wabash  .-\ve.,  which  was  completed  in  1893  in 
time  to  furnish  power  during  the  World's  Fair,  and  enabled  the 
company  to  carry  millions  of  passengers  that  it  could  not  othej- 
wise  have  handled.  This  building  is  130  x  147  ft.,  of  red  pressed 
brick,  with  terra  cotta  and  stone  triirimings.  The  boiler  room 
is  56  X  128  ft.,  with  19  tubular  boilers  72  in.  by  18  ft.,  rated  at  200  h. 
p.  each.  They  are  all  equipped  with  Murphy  smokeless  furnaces, 
which  are  fed  with  coal  from  a  bin  overhead.  The  stack  is  175  ft. 
high,  with  a  lo-ft  flue.  Between  the  stack  and  engine  room  are 
two  i,ooo-h.  p.  Baragwanath  feed  water  heaters.  The  coal  conveyor 
huilt  by  the  Link  Belt  Engineering  Co.  was  illustrated  in  the  "Re- 
view" for  July  last. 

There  are  10  improved  simple  engines,  with  24  x  48-in  cylinders 
designed  to  run  at  100  r.  p.  m..  with  100  lb  boiler  pressure.  Each 
pair  of  engines  has  an  i8-ft.  built-up  fly-wheel  weighing  25  tons, 
which  is  connected  to  a  72-in,  pulley  by  a  21-wrap  compound  wound 
rope  drive.  The  driven  pulley  is  between  two  700-h.  p.  Westing- 
house  generators,  which  are  driven  through  friction  clutches.  The 
driven  pulley  has  grooves  for  32  wraps  of  rope.  21  of  these  passing 
around  the  engine  fly-wheel,  and  11  around  the  "compound  inultiple 
winder,"  which  is  72  in.  in  diameter  and  situated  between  the  en- 
gine and  generator;  the  tightener  is  overhead.  This  winding  is.  a 
combination  of  the  Dodge.  Hitzroth.  Williams.  Macdonald  and 
Hoadley  patents.     The   pulleys   in   this   plant    were   made   by   the 
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Dodge  Manufiicluriiig  Co.,  of  Mishawaka.  Incl..  and  the  clutches 
by  the  Eclipse  Clutch  Works,  of  Bcloil,  Wis.  'I'ln-  swilcliboard  is 
equipped  with  Weston  instruments. 

Interesting  data  on  the  performance  of  this  station  were  pub- 
lished  in   the  "Review"   for   November,    1893. 

The  second  electric  plant  of  the  company  was  built  in  1896  at 
49th  St.  and  Oakley  Ave.  under  the  supervision  of  Robt.  J.  Hill, 
who  was  at  that  time  the  company's  chief  engineer.  The  building 
is  built  of  brick,  but  with  a  steel  frame;  in  general  arrangement  it  is 
similar  to  the  Wabash  Ave.  station.  At  the  present  time  only  one- 
half  the  equipment  it  was  designed  to  receive  is  installed. 

The  boiler  room  is  99  x  266  ft.  with  24  return  tubular  boilers  78 
in.  by  20  ft.,  rated  at  300  h.  p.  each.  Coal  is  delivered  to  tanks 
running  the  entire  length  of  the  boiler  room  by  conveyors  made  by 
John  A.  Mead  &  Co.  All  the  boilers  are  fitted  with  smokeless  fur- 
naces. There  are  three  2,ooo-h.  p.  Baragwanath  feed  heaters  in  the 
station. 

In  the  engine  and  generator  room  are  three  pairs  of  36  x  60-in. 
simiile   engines.     Each   pair  of  engines   has  a  20-ft.   fly-wheel  con- 
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also  done  much  of  the  other  construction  work  for  this  company. 

The  company  has  the  following  car  barns:  At  39th  St.  and 
Wabash  Ave.,  a  two  story  building,  with  capacity  for  331  cars;  at 
this  barn  is  a  stable  with  40  double  and  16  box  stalls.  At  39th 
and  State  Sts.,  a  three  story  building,  with  capacity  for  310  cars. 
At  6ist  and  State  Sts.  a  three  story  building,  with  capacity  for 
398  cars,  and  stable  room  for  26  horses.  At  .Archer  Ave.  and  Pit- 
ney Ct.,  a  building  partly  one  and  partly  three  stories  high;  only 
the  ground  floor  is  used  for  storing  cars,  and  has  capacity  for  134; 
a  portion  of  the  second  floor  is  used  as  club  room  by  the  em- 
ployes. At  69th  St.  and  Emerald  Ave.,  a  one  story  building,  with 
capacity  for  195  cars.  At  Cottage  Grove  Ave.  and  39th  St.,  a 
one  story  building,  with  capacity  for  415  cars  and  stable  room  for 
35  horses. 

The  car  equipment  comprises  409  open  motor  cars,  522  closed 
inotor  cars,  258  grip  cars,  303  closed  trailers,  375  open  trailers  and 
2  mail  trains  of  a  grip  car  and  trailer  each.  These  were  built 
by  the  Brill,  Stephenson,  St.  Louis,  Wells  &  French  and  Pullman 
companies,  and  in  the  shops  of  the  Chicago  City  Ry.     These  cars 
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nected  to  a  short  jack  shaft  by  means  of  a  rope  drive.  Sweet  sep- 
arators are  used.  On  each  end  of  each  jack  shaft  is  an  8oo-kw. 
Walker  generator.  The  switchboard  was  built  by  the  Walker  Co. 
and  the  design  contemplated  112  feeder  panels.  The  instruments 
are  all  Weston  and  among  them  is  a  20.000-ampere  ammeter. 

The  foundations  in  this  plant  wore  built  by  Clift  Wise,  who  has 


are  from  26  ft.  to  30  ft.  over  all,  except  grip  cars,  which  arc  19 
ft.  The  company  has  563  double  equipments,  of  Westinghousc  3, 
12  and  49.  G.  E.  800,  and  Walker  5  motors,  which  are  mounted  on 
McGuire  and  Moore  trucks.  The  latter  trucks,  designed  by  C.  E. 
Moore,  were  built  in  the  company's  shops.  The  motor  cars  are  all 
to  be  equipped  with  the  Price  momentum  brake,  designed  by  \V.  G. 
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Price,  formerly  the  company's  mechanical  engineer  and  now  with 
the  Peckham  Co.  The  cars  are  heated  with  Cokiinbian  stoves, 
made  by  the  McGuire  Manufacturing  Co.  Meaker  fare  registers  are 
used  exclusively. 

The  Chicago  City  employs  about  3.500  men. 

The  shops  of  the  Chicago  City  Ry.  arc  at  21st  and  Dearborn 
Sts.,  directly  in  the  rear  of  the  power  station  and  cilice  building. 
The  building  has  two  floors,  with  an  area  of  45,000  sq.  ft.  each,  and 
a  monitor  third  story,  having  an  area  of  20,000  sq.  ft.  The 
shop  machinery  is  driven  by  a  75-h.  p.  engine,  taking  steam  from 
the  power  station  across  the  alley.  A  13  x  13-in.  Ideal  engine 
drives  a  Brush  50-lanip  and  an  Excelsior  45-lanip  machine  used 
for  lighting;  there  are  350  incandescent  and  88  arc  lamps  in  the 
building.  The  building  is  heated  by  exhaust  steatn  from  the 
cable  station.  In  the  shop  power  plant  is  also  a  Pedric  &  Ayres 
double  air  compressor,  with  a  capacity  for  120  cu.  ft.  per  minute. 
A  pressure  of  80  lb.  is  carried  in  the  storage  tanks  and  a  piping 
system  carries  the  air  to  all  parts  of  the  building,  where  it  is  used 
for  various  purposes. 

The  machine  shop  contains  7  engine  lathes,  i  turret  lathe,  6  drill 
presses,  I  turret  drill,  I  planer,  1  shaper,  i  milling  tiiachine,  i 
boring  machine,  I  hydrostatic  press,  i  car  wheel  grinder,  i  Q  &  C 
cold  metal  saw,  i  power  hack  saw,  l  tool  grinder  and  4  air  lifts. 
In  the  wood  room  are  i  planer,  i  jointer,  2  molding  stickers,  2  rip 
saws,  I  cross  cut  saw.  i  band  saw,  2  shapers,  2  mortising  machines. 
I  tenoning  machine,  i  sandpapering  machine,  i  turning  lathe  and 
I  emery  wheel.  The  blacksmith  shop  is  especially  well  equipped 
with  labor  saving  tools;  there  are  i  small  Bradley  hammer,  i  steam 
hammer,  i  belt-driven  drop  hamtner,  3  furnaces  and  8  forges. 
When  there  are  more  than  500  pieces  of  one  kind  to  be  made  the 
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foreman  designs  a  swedge  or  die  for  forging  them  under  the  drop 
hammer.  An  elevator  takes  cars  to  the  second  and  third  doors; 
on  the  second  floor  58  cars  can  be  repaired  at  one  titne,  and  on 
the  third  floor  17.  On  the  ground  floor  are  five  tracks  for  12  cars, 
four  pits  and  two  extra  ones  for  emergencies.  On  the  third  floor 
are  the  pattern  shops  and  store  rooms,  the  armature  shop,  armature 
testing  room,  upholstering  department,  etc. 

Visitors  to  these  shops  will  be  particularly  interested  in  the 
special  machines,  tools  and  other  apparatus  which  have  been  de- 
signed by  Mr.  C.  E.  Moore,  master  mechanic.  Among  these 
are  the  armature  coil  taping  machine,  the  washing  machine,  the 
cane  splitting  machine,  the  rail  bender,  the  trolley  wheel  cutter 
and  the  cushion  cleaning  machine;  all  of  these  efifect  great  saving  in 
both  time  and  labor.  These  machines,  as  well  as  the  armature 
testing  room  have  been  described  in  detail  in  previous  numbers  of 
the  "Review." 

The  standard  roadbed  construction  of  the  Chicago  City  Ry.  con- 
sist of  7  3-16-in.  Johnson  85-lb.  girder  rails  laid  on  5  x  8  in.  x  7  ft. 
white  oak  ties  which  are  laid  in  slag,  as  shown  in  the  cross  section. 
There  is,  of  course,  a  great  deal  of  track  laid  with  rails  of  other 
sections,  but  the  7  3-16-in.  girder  is  used  in  new  work. 

.■\11  joints  are  cast-welded  by  the  Falk  process,  the  company  hav- 
ing a  welding  plant  and  doing  its  own  work.  The  first  cast-weld 
joints  were  made  in  1895;  at  the  present  time  there  are  over  33,000 
welded  joints  on  the  system.  The  breakage  of  these  joints  has  been 
about  one-half  of  one  per  cent  per  year  and  is  growing  less  each 
year,  which  is  taken  to  be  an  indication  that  defective  casting  has 
been  the  cause  of  the  failures.  The  percentage  of  breakage  has 
been  less  in  unpaved  than  in  paved  streets. 

The  accompanying  engraving  is  reproduccl  frnm  a  series  of  pho- 
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lographs  laUcn  in  tlic  Hack  department  musLUin  of  tlie  Chicago 
City  Ry.  and  shows  tlic  molds,  rail  sections,  and  finished  joints,  and 
the  tables  give  ihc  dimensions,  weights  and  other  data.  It  will  be 
noted  that  two  of  these  joints  are  used  at  railroad  crossings  only. 

.■\nother  engraving  shows  views  of  two  interesting  pieces  of  track 
work;  one  is  the  crossing  over  the  Fort  Wayne  railroad  tracks  at 
^th  St..  and  the  other  the  new  cable  curve  and  crossing  at  22A  St. 
and  Cottage  Grove  .Ave.,  built  by  the  Falk  Co. 

In  its  electrical  construction  the  company  uses  the  insulating  ma- 
terial of  the  Albert  &  J.  M.  Anderson  Co. 

The  presidents  of  the  Chicago  City  Ry.  have  been  as  follows: 
Liberty  Bigclow.  Mar.  28  to  Sept.  20.  1859;  B.  F.  Carver,  to  .\pr.  8, 
1861:  William  H.  Waite,  to  Aug.  It.  i86j;  D.  A.  Gage,  to  .\ugust, 
1864;  Samuel  M.  Xickerson.  to  .Aug.  i.  1871;  Albert  Crosby,  to  Jan. 
II,  1872;  M.  D.  Henncssy,  to  Jan.  8.  1874;  S.  B.  Cobb,  to  January. 
1882;  C.  B.  Holmes,  to  January.  1891:  G.  H.  Wheeler,  to  January. 
1898;   M.   K.   Bowen.   to  .-Xpril.   1899. 

The  present  officers  and  operating  stalf"  are:  P:csideiit.  D.  G. 
Hamilton;  vice-president.  Joseph  Leitcr;  secretary.  Frank  R. 
Greene;  treasurer.  T.  C.  Penington;  general  manager.  Robert  Mc- 
Culloch;  assistant  general  manager  and  superintendent,  George  O. 
Naglc;  auditor,  C.  N.  DufTy:  chief  engineer.  C.  J.  Reilly;  master 


mechanic.  C.  E.  Moore;  electrical  engineer.  G.  W.  Kno.\;  assistant 
superintendent,  .\.  C.  Heidelberg;  purchasing  agent,  G.  I.  Bergen; 
superintendent  of  time  tables,  Leon  Jewell;  acting  general  consul. 
.M.   K.  Starring;  chief  supervisor.  J.  J.  O'Keeie. 

D.  G.  Hamilton,  president  01  the  Chicago  City  Railway  Co.,  has 
for  many  years  been  prominently  connected  with  street  railway  in- 
terests. He  was  born  in  1843.  in  Chicago  and  has  lived  in  his  na- 
tive city  nearly  all  his  life,  a  large  portion  of  his  considerable 
wealth  being  invested  here.  He  began  the  practice  of  law.  shortly 
alter  his  graduation  from  college,  meeting  with  unusual  success  in 
this  profession.  Of  late  years  he  has  given  much  of  his  attention 
to  real  estate  matters  and  the  financiering  of  new  projects  of  various 
kinds,  but  has  always  found  time  to  devote  to  the  interests  of  the 
Chicago  City  Railway  Co..  of  which  he  has  been  a  large  stockholder 
and  director  for  a  number  of  years.  Early  in  1899  he  was  elected 
second  vice-president  of  this  system,  succeeding  Joseph  Leiter.  and 
on  the  death  of  M.  K.  Bowen.  a  short  time  ago.  was  made  presi- 
dent. Mr.  Hamilton  was  for  many  years  president  of  the  Xational 
Railway  Co.,  of  Chicago,  which  company  owned  extensive  street 
railway  properties  in  St.  Louis.  He  is  a  prominent  club  man.  a 
trustee  of  De  Pauw  and  the  Chicago  LTniversities.  and  a  director  in 
a  number  of  local  enterprises. 
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Capt.  Robert  McCulloch,  who  became  general  manager  of  the 
Chicago  City  on  September  ist.,  is  probably  better  known,  and  has 
more  genuine  friends,  than  any  other  man  connected  with  the  street 
railway  industry;  for  to  know  him  at  all,  is  to  recognize  at  once 
those  dignified,  yet  kindly  and  genial  attributes  that  have  always 
commanded  the  respect  and  honor  of  mankind.  Descended  from  a 
sturdy  Scotch  ancestry,  but  reared  and  educated  under  the  softening 
influences  of  a  refined  \  irginia  home,  the  finer  qualities  of  the  man 
have  been  developed  to  an  extent  not  often  reached  by  the  average 
business  man.  Capt.  McCulloch  was  born  Sept.  15,  1841,  in  Rock- 
.  bridge  County  Va.,  and  was  educated  at  Lexington,  Va.  At  the 
opening  of  the  civil  war,  he  volunteered  his  services  in  the  confeder- 
ate cause.  He  went  to  St.  Louis  in  1869,  and  in  1871  entered  the 
employ  of  the  Bellefontaine  Railway  Co.,  of  that  city  as  superin- 
tendent, was  afterward  made  secretary,  and  then  vice-president  and 
general  manager.  In  1889,  he  was  made  vice-president  and  general 
manager  of  the  National  Railway  Co.,  leaving  this  office  in  .\ugust 
last. 

T.  C.  Penington,  who  has  held  the  office  of  secretary  and  treas- 
urer of  the  company  for  the  past  18  years,  was  born  in  Wilmington, 
Del.,  Sept.  14,  1844.  His  parents  moved  their  home  to  Illinois  in 
i860,  just  before  the  war  broke  out,  and  Mr.  Penington,  although 
but  18  years  old,  enlisted  in  the  36th  Illinois  at  the  commencement 
of  hostilities  and  remained  in  the  service  until  peace  was  declared. 
He  has  been  connected  with  the  Chicago  City  Ry.  continuously  for 
the  past  27  years,  beginning  as  clerk  and  by  his  own  elTorts,  secur- 
ing promotion  in  a  few  years  to  his  present  position.  He  organized 
the  splendid  system  now  in  operation  on  this  road.  Mr.  Penington 
has  acted  as  secretary  and  treasurer  for  the  American  Street  Rail- 
way Association  since  1895,  and  has  brought  into  this  work,  the 
same  systematic  and  satisfactory  methods  he  has  employed  for  so 
long  in  his  official  connection  with  the  Chicago  City  Ry.  This,  to- 
gether with  his  genial  personality,  has  made  his  administration  of 
the  office,  particularly  pleasing  to  the  members  and  e.xecutive  com- 
mittee of  the  association. 

Frank  R.  Greene,  secretary  of  the  Chicago  City,  is  a  native  of 
Newport,  O.,  and  was  born  June  8,   1859.     He  served  in  various 


■capacities  as  bank  clerk,  bookkeeper  and  cashier,  in  Marietta,  O., 
Indianapolis,  Ind.,  St.  Paul,  Minn.,  and  Chicago,  until  in  April, 
1S90,  he  was  made  auditor  of  the  Chicago  City  Railway  Co.  He 
was  appointed  secretary  in  January,  1891. 

C.  N.  DufTy,  auditor  of  the  company  and  one  of  the  best-known 
authorities  on  methods  of  street  railway  accounting,  was  born  Aug. 
14,  1S59,  at  St.  Louis.  In  1873  he  accepted  a  position  as  shipping 
clerk  in  a  mercantile  establishment,  and  at  once  commenced  the 
systematic  study  of  the  theory  of  keeping  accounts,  which  he  has 
continued  all  his  life.  He  remained  in  the  mercantile  line  for  12 
years,  but  in  May,  1886,  was  chosen  secretary  and  treasurer  of  the 
Union  Railroad  Co.,  of  his  native  city,  and  since  that  time  has  de- 
voted himself  exclusively  to  the  perfecting  of  a  system  of  accounts 
suited  to  the  requirements  of  street  railway  companies.  His  efforts 
Ml  this  line  have  been  most  successful  and  the  aid  he  was  able  to 
give  in  the  recent  work  of  the  Street  Railway  Accountants'  Associa- 
tion, has  won  for  him  the  gratitude, of  the  entire  fraternity.  When 
the  Union  R.  R.  was  absorbed  in  1889,  by  the  National  Railway 
Co.,  Mr.  Duffy  was  made  secretary  and  treasurer  of  the  entire  sys- 
tem. This  position  he  held  until  shortly  after  the  recent  consoli- 
dation of  all  the  lines  in  St.  Louis,  when  he  resigned  to  become 
.luditor  of  the  Chicago  City  Railway  Co.  Mr.  Dufty  is  chairman  of 
the  permanent  committee  on  Standardization  of  the  Street  Railway 
.'\ccountants. 

George  O.  Nagle,  assistant  general  manager  and  superintendent 
of  the  Chicago  City  Ry.,  is  a  native  of  Milton,  Pa.  He  was  born 
Dec.  31,  1868.  and  early  in  life  moved  to  Lima,  O.,  where  he  was 
educated  in  the  public  schools.  Moving  to  Chicago  in  1886,  he  at- 
tended the  Chicago  Atheneum  for  a  short  time  and  then  entered 
the  employ  of  the  Cragin  Manufacturing  Co.  He  left  this  company 
in  a  few  months  and  began  work  with  the  Chicago,  Burlington  & 
Quincy  R.  R.,  leaving  this  connection  in  February,  1801.  to  go  with 
the  Chicago  City  Railway  Co.,  in  its  claim  department.  Six  months 
later  he  was  promoted  to  the  position  of  private  secretary  to  the 
superintendent,  which  he  held  until  appointed  superintendent  on 
Jan.  18,  1898.  Sept.  i.  1899.  he  was  appointed  assistant  general 
manager. 


Chicago  Union  Traction  Co. 


The  North  Chicago  City  Railway  Co.  was  incorporated  by  the 
same  act  of  the  Legislature  (Feb.  14,  1859)  which  incorporated  the 
Chicago  City  Railway  Co.  The  original  incorporators  of  the  North 
Chicago  were  William  B.  Ogden,  John  B.  Turner,  Charles  V.  Dyer, 
James  H.  Rees  and  Valentine  C.  Turner.  May  23,  1859,  the  city 
council  authorized  the  construction  of  tracks  in  a  number  of  streets 
in  the  North  Division  of  the  city  and  within  a  few  years  the  com- 
pany was  operating  lines  on  Clark  St.,  from  North  Water  St. 
to  Green  Bay  Road;  on  Division  St.,  from  Clark  to  Clybourn 
Ave.,  on  Clybourn  Ave.  north  of  Division;  on  Wells  St. 
from  North  Water  to  Division,  thence  west  and  north  on  Sedgwick 
to  Green  Bay  Road,  and  on  Chicago  Ave.,  from  Rush  St.  to 
the  Chicago  River.  Extensions  were  made  from  time  to  time  till 
in  1886  the  company  had  18  miles  of  track.  The  North  Side  lines 
were  financially  successful,  as  were  all  the  city  horse  car  lines,  but 
the  system,  solely  by  reason  of  animal  traction  being  used,  had 
practically  reached  its  limit  of  growtli  in  1886,  when  Mr.  Yerkes  se- 
cured control  of  it. 

The  officers  of  the  North  Chicago  City  Railway  Co..  were:  John 
B.  Turner,  president  from  1859  to  1867;  V.  C.  Turner,  secretary  and 
treasurer  from  1859  to  1865,  vice-president  from  1865  to  1867,  presi- 
dent from  1867  to  1885;  H.  N.  Towner,  secretary  and  treasurer  from 
1865  to  1873;  Hiram  Crawford,  secretary  and  treasurer  from  1873  to 
j6Ss;  Lucian  Tilton,  vice-president  from  1875  to  1877;  George  Dun- 
lop,  vice-president  from   1879  to  1887. 

The  Chicago  West  Division  Railway  Co.  was  incorporated  by 
special  act  of  the  Illinois  Legislature  on  Feb.  21,  1861,  the  incorpo- 
rators being  Edward  P.  Ward,  William  K.  McAllister,  Samuel  B. 
Walker,  James  L.  Wilson,  Charles  B.  Brown  and  Nathaniel  P. 
Wilder.  In  1863  this  company  bought  the  tracks  which  the  Chi- 
cago City  Ry.  had  built  on  Randolph  and  Madison  Sts.  The 
great  fire  of  1871  caused  many  people  to  move  to  the  West  Division 
of  the  city  and  the  west  side  road  found  it  necessary  to  make  great 
extensions  of  its  tracks.  Keeping  growth  with  the  population  the 
company  in  1884  operated  75  miles  of  track,  having  a  daily  average 


of  3,246  horses  in  service.  In  1885  there  were  3,733  horses  and  655 
cars  in  service,  the  daily  mileage  being  about  22,500.  It  is  quite 
interesting  to  note  that  the  nuinber  of  round  trips  was  3,029,  on  an 
average  round  trip  of  only  yYz  miles.  The  Chicago  Horse  &  Dum- 
my Railway  Co.  was  incorporated  Feb.  12,  1883,  and  secured  fran- 
chises for  west  side  streets;  this  company,  which  soon  passed  under 
the  control  of  the  Chicago  West  Division,  changed  its  name  to  the 
Chicago  Passenger  Railway  Co.  Later  the  two  properties  were 
consolidated,  both  being  leased  for  long  terms  to  the  West  Chicago 
Street  Railroad  Co.  The  officers  of  the  Chicago  West  Division 
Railway  Co.  before  the  lease  to  the  West  Chicago  were:  President, 
J.  Russell  Jones;  vice-president,  Benjamin  F.  Campbell;  secretary 
and  treasurer,  George  C.  Webb;  general  superintendent,  De  Witt 
C.  Cregier.  In  March,  1886,  Charles  T.  Yerkes  and  other  gentle- 
men of  Philadelphia  organized  the  United  States  Construction  Co. 
and  in  its  name  bought  a  controlling  interest  in  the  North  Chicago 
City  Railway  Co. 

On  May  18,  1886,  Mr.  Y'erkes  and  his  associates  organized  the 
North  Chicago  Street  Railroad  Co.  and  it  acquired  all  the  property 
of  the  old  coinpany,  and  formed  the  nucleus  of  the  great  Yerkes 
System  which  was  developed  in  the  north  and  west  divisions  of  the 
city  in  the  next  13  years. 

Mr.  Y'erkes  and  his  associates  secured  a  majority  of  the  stock  of 
the  west  side  companies  and  July  19,  1887,  incorporated  the  West 
Chicago  Street  Railroad  Co.,  and  shortly  afterwards  the  older  com- 
panies leased  their  property  to  the  West  Chicago. 

Immediately  on  securing  the  north  side  lines  Mr.  Yerkes  set  about 
providing  better  down-town  terminals,  and  installing  cables  for  op- 
erating the  trunk  lines.  The  La  Salle  St.  tunnel  under  the  Chicago 
River  was  rebuilt  by  the  North  Chicago  Street  R.  R.  in  1887  and  the 
north  side  cable  lines  built;  these  cable  lines  comprise  17  miles 
(measured  as  single  track')  and  were,  together  with  the  down-town 
■  loop,  completed  in  March,    1888. 

As  soon  as  possible  after  the  organization  of  the  West  Chicago 
Street  Railroad  Co.  the  work  of  improving  the  west  side  lines  was 
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begun.  Till/  VViihliinglnii  St.  tiuiiul  w.i?>  rrhiiill  in  tHijo  ami  llic 
cable  syblcm  iiislallcil  oil  Madison  and  llalbtcd  Sis.  and  Milwau- 
kee and  Bine  Island  Aves.  In  t8y3  a  liiniu-1  under  llie  south 
branch  of  tlie  Chicago  River  at  Van  iiureii  St.  was  coinpleled 
and  that  line  cabled.  The  total  cable  construction  for  the  West 
Cliicago  amounted  to  30.24  miles  (measured  as  single  trackj  and  in- 
cluded three  down-town  loops.  What  was  10  years  ago  called  the 
"deadly  trolley"  met  with  bitter  oijpositicjii  in  the  city  of  Chicago, 
and  no  franchise  tor  down-town  electric  lines  could  be  secured  until 
after  nearly  all  the  suburbs  had  enjoyed  the  advantages  of  tlie  new 
motive  power  for  several  years.  An  ordinance  permitting  the  equip- 
ment of  the  Yerkes  lines  was  passed  in  April,  1894,  and  within  16 
months  210  miles  of  electric  roads  had  been  completed.  All  of  this 
work  was  done  by  the  electrical  department  of  the  north  and  west 
side  roads  under  the  management  of  Mr.  J.  K.  Chapman,  and  it  es- 
tablished a  long-distance  record  tor  quick  construction  of  city  lines. 
The  electrically  operated  lines  of  these  companies  in  itkjS  aggre- 
gated 250  miles. 

Over  200  miles  more  of  electric  street  railways  were  built  in  the 
north  and  west  divisions  of  the  city  and  its  suburbs  as  feeder  lines, 
but  the  recent  change  in  the  management  of  the  North  and  West  . 
Chicago  lines  makes  it  more  proper  to  take  up  the  feeder  lines  in 
connection  with  tlie  Chicago  Consolidated  Traction  Co.  rather  than 
with  the  system  of  which  they  originally  formed  a  part. 

On  July,  I.  1899.  the  Chicago  Union  Traction  Co.  assumed  con- 
trol of  the  North  Chicago  and  tlie  West  Chicago  Street  Railroads 
by  virtue  of  leases  executed  the  previous  day.  The  ofiicers  and 
stafT  are:  President,  Jesse  Spalding;  vice-presidents,  R.  A.  C. 
Smith,  of  New  York,  and  Walter  H.  Wilson,  of  Chicago;  secretary, 
J.  C.  Moore;  treasurer,  J.  H.  Eckles;  assistant  treasurer,  M.  B. 
Ordc;  auditor,  F.  E.  Smith;  general  manager,  John  M.  Roach;  as- 
sistant manager,  G.  A.  Yuille;  electrical  engineer.  J.  R.  Chapman; 
division  superintendent.  T.  A.  Henderson;  master  mechanics, 
F.  T.  C.  Brydges  and  John  Millar;  chief  engineer  in  charge  ot  West 
Side  power  stations,  J.  Z.  Murphy,  chief  engineer'  North  Side 
power  stations,  John  Gleason. 

The  power  houses  of  this  company  are  1 1  in  nunibcr,  of  which 
nine  are  cable  plants  and  two  are  electric  stations. 

For  operating  the  north  side  cables  three  power  stations  were 
built;  one  at  La  Salle  Ave.  and  Illinois  St.,  just  north  of  the 
river,  for  hauling  the  cable  through  the  tunnel  and  around  the 
down-town  loop;  one  at  Clark  and  Elm  Sts.,  for  the  Clark  St. 
and  Wells  St.  lines,  and  one  at  Lincoln  and  Wrightwood  Aves. 
All  of  these  have  been  enlarged  from  time  to  time  as  the  traffic 
increased. 

The  loop  station  was  completed  in  1HX7  ami  its  present  equip- 
ment comprises  two  engines,  one  300-I1.  p.  and  one  250-h.  p.,  seven 
boilers  and  one  set  of  driving  machinery,  and  a  motor  and  two  dyna- 
mos, one  arc  machine  for  the  tunnel  and  one  incandescent  machine. 

The  Nortli  Clark  St.  cable  station  was  built  in  1887,  an  old 
building  formerly  used  as  a  swimming  school  and  skating  rink  be- 
ing   remodeled.     In   the   engine    room    there    were   originally    four 


500-h.  p.  simple  non-condensing  engines  with  2K  x  60  in.  cylinders, 
but,  in  1H90  two  of  these  were  replaced  by  larger  engines  having 
.^6  X  60  in.  cylinders.  At  this  station  is  a  Siemens- 1  lalske  soo-volt 
motor  driving  a  Siemens- llalske  ilo-voll  dynamo  (or  lighting  the 
plain  ;  current  for  the  motor  is  taken  from  a  trolley  circuit.  The 
boiler  plant  comprises  nine  return  tubular  boilers  72  in.  b/  18  ft. 
which  carry  steam  at  100  lbs.  Coal  hojjpers  arc  provided  above  the 
boilers,  but  have  not  been  used  (or  several  years,  as  oil  is  the  fuel. 
The  oil  is  delivered  in  the  tank  wagons  of  the  Indiana  Pipe  Line  Co. 
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and  emptied  by  gravity  into  storage  tanks  which  have  an  aggregate 
capacity  of  about  800  barrels.  The  pressure  on  the  fuel  oil  piping 
system  is  about  10  lbs.  The  building  is  of  brick,  one  story  high, 
except  at  the  north  end;  the  stack  is  125  (t.  high  above  the  grates. 

The  Lincoln  Ave.  Station  contains  two  300-h.  p.  corliss  en- 
gines, 4  boilers  and  2  sets  of  driving  machinery,  and  drives 
the  cable,  18,000  ft.  long,  from  Center  and  Clark  Sts.  to  Wright- 
wood  Ave. 

On  the  West  Side  are  six  cable  stations.  Three  of  these  were 
built  to  operate  the  Madison  St.  cable  system  which  was  in- 
stalled during  the  summer  of  1889,  and  are  all  of  similar  design. 

The  Washington  St.  cable  station  is  located  at  the  corner  of 
Washington  and  Jefferson    Sts.,  a  portion    of  this  building  being 
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iiig  Corliss  engines  vvitli  cylinikTS  36  .x  72  in.  Iniilt.  'I'lie  engines 
are  of  very  massive  conslruclion  and  look  heavy  for  their  rating, 
which  is  1,500  h.  p.  each;  one  engine  sulfkes  to  drive  both  cables. 
The  separators  and  piping  are  drained  by  VVestinghonse  steam 
loops.  In  the  boiler  room  are  eight  horizontal  tnbular  boilers  72 
in.  by  18  ft.  carrying  steam  at  too  lb.  Oil  is  now  used  for  fuel.  The 
stack  is  octagonal  in  section  and  175  ft.  high;  the  internal  diameter 
is  7^.  ft.  At  this  station  cement  lined  tanks  are  provided  under  tlie 
boiler  room  floor  for  storing  a  36  hours'  supply  of  feed  water;  this 
precaution  was  deemed  necessary  to  guard  against  the  possibility  of 
a  failure  in  the  city  supply.  The  Milwaukee  Ave.  station  is  still 
used,  but  the  tralVic  on  the  line  is  light;  trolley  wires  are  strung  over 
a  considerable  portion  of  the  cable  line  on  this  division. 

The  third  of  the  West  Side  cable  stations  which  dates  back  to 
rSSg  is  that  at  Rockwell  and  Madison  Sts.  and  it  is  an  almost  exact 
duplicate  of  the  Milwaukee  Ave.  plant;  it  drives  two  cables  26,000 
ft.  and  18,000  ft.  long  respectively.  There  are  two  1.500-h.  p.  Greene 
engines  geared  to  the  main  shaft,  one  or  both  being  used  as  may  be 
necessary  and  a  150-h.  p.  corliss  engine  which  is  used  to  drive  the 
cable  for  a  loop  encircling  the  power  station  which  is  used  for  turn- 
ing a  portion  of  the  cars,  traffic  on  Madison  St.  west  of  the  power 
house  being  light.     A  2S-h.  p.  Russell  automatic  engine  rope  con- 


formerly  occupied  by  the  general  oflkes  of  the  company.  This  sta- 
tion operates  the  down-town  loop,  and  lights  the  tunnel  and  build- 
ing. There  are  two  simple  non-condensing  engines  of  the  corliss 
type  with  36  x  60  in.  cylinders  conected  by  a  rope  drive  to  the  cable 
machinery.  The  engines  are  rated  at  1,000  h.  p.  each;  one  is  suf- 
ficient for  the  work.  There  are  six  horizontal  tubular  boilers  72  in. 
X  18  ft.  The  oil  for  fuel  is  stored  in  a  4,000  gallon  tank  in  the  base- 
ment. The  lighting  plant  mentioned  is  in  the  basement  and  con- 
sists of  two  high-speed  Russell  automatic  engines,  12  x  18  in.,  driv- 
ing a  jack  shaft  from  which  arc  driven  by  wire  ropes  three  arc  ma- 
chines and  three  135-volt.  i3S-ampere  Siemens-Halske  dynamos. 

.•\djoining  this  station  is  a  very  interesting  plant,  built  as  an  au.x- 
iliary.  It  was  desired  to  install  an  additional  engine  and  the 
only  land  in  the  vicinity  that  could  be  bought  was  a  lot  25  x  150  ft. 
The  equipment  comprises  one  1,000  h.  p.  simple  non-condensing 
Corliss  engine,  six  vertical  tubular  boilers  aggregating  1,200  nom- 
inal h.  p.  each  and  a  complete  set  of  winding  machinery.      This 
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is  known  as  the  Washington  and  Uosplaines  Sts.  station  as  it  fronts 
on  the  latter. 

The  second  of  the  older  cable  stations  is  that  at  Milwaukee  Ave. 
and  Cleaver  St.  and  drives  two  Ij^-in.  cables,  each  21.000  ft.  long; 
one  has  speed  of  to  miles  per  hour  and  extends  to  the  corner  of 
Washington  and  JefTerson  Sts.  and  the  other  with  a  speed  of  12 
miles  per  hour  out  Milwaukee  \\c.  to  ,'\rmitage  .\ve.  This  build- 
ing is  of  red  brick  250  x  208  ft.;  there  are  two  simple  non-condens- 


nected  to  a  25  arc  liglit  dynamo  is  provided  for  lighting  the  build- 
ing. There  are  two  batteries  of  four  boilers  each,  similar  to  the 
boilers  in  the  other  cable  stations  mentioned;  oil  is  used  for  fuel. 
The  separators  are  drained  by  Wcstinghouse  steam  loops.  The 
traffic  on  the  Madison  St.  branch  of  this  system  is  still  heavy,  elec- 
tric lines  not  having  seriously  cut  into  it  as  yet. 

The  Blue  Island  cable  station  at  Blue  Island  Ave.  and  12th  St. 
was  built  in  1893.     It  is  of  pressed  brick  with  stone  trimmings,  and 
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|';n(;ink  kuci.m,  kikkwkm.  ami  madison  sts. 

iiuluik-s  as  part  of  tilt-  striicuirc  a  six-story  ol'licc  building.  Tlic 
portion  wlicre  the  niacliiiicry  is  located  is  116  x  100  (t.  In  building 
the  foundations  quicUsand  was  encountered  and  the  excavations  had 
to  be  carried  down  40  ft.  below  the  street  level.  Some  800,000  brick 
laid  in  porlland  cement  were  used  in  the  engine  foundations.  Three 
cables  are  operated  from  the  station.  On  Blue  Island  Ave.  from 
I2th  St.  to  Jefferson  St.,  12,400  ft.;  on  Blue  Island  Ave.  from  12th 
St.  to  26th  St.,  24,600  ft.;  on  HalsteU  St.,  25,000  ft.  All  of  these 
cables  were  made  by  the  Koebling  company  and  arc  I  5-16  in.  in  di- 
ameter. In  the  ensj;ine  room  are  two  simple  AUis  engines  with 
cylinders  40  x  72  in.  rated  at  1,800  h.  p.  with  steam  at  lOO  lbs.  Each 
has  a  24-ft.  fly-wheel  weighing  50  tons.  These  two  engines  are  at 
either  end  of  an  i8-in.  line  shaft  which  carries  the  winding  drums 
between  them;  pinions  s-ft.  in  diameter  on  the  line  shaft  mesh 
with  14-ft.  gears  on  the  winding  drums  of  which  there  are  four, 
three  131/;  ft.  in  diameter  and  one  of  16  ft.  In  case  of  a  drum 
breakini;  its  cable  can  lie  shifted   to  the  spare  drum.     One  engine 


only  is  needed  for  operating  the  station,  the  second  being  held 
in  reserve.  There  arc  eight  horizontal  tubular  boilers  72  in.  by  zo 
ft.,  in  this  station.  The  boilers  arc  carried  on  iron  columns,  and 
the  space  underneath  is  utilized  for  ihc  tension  carriages;  these  arc 
of  (he  Root  pattern,  which  are  used  in  nearly  all  the  cable  plants 
in  this  country.  A  Wcsllnghouse  steam  loop  is  installed  at  this 
station;  the  separator  is  benealli  the  Moor. 

The  newest  cable  station  in  (.'hieago  is  that  at  Van  llnreri  anri 
JifTerson  Sts.,  which  was  completed  lale  in  189.^.  The  buililing 
is  50  X  175  (l.,  of  red  brick,  trimmed  with  Bedford  stone.  TIic 
marked  feature  of  this  plant  is  the  rope  ilrive,  which  is  75  ft. 
from  center  to  center,  being  one  of  the  longest  in  the  country. 
The  e(iuipment  comprises  two  simple  non-condensing  Allis  en- 
gines, with  30  X  60-in.  cylinders,  and  rated  at  l,.}oo  h.  p.  each. 
The  lly-wheels  arc  20-ft.  in  diameter  and  weigh  50  tons  each.  'I'he 
boiler  room  contains  eight  tubular  boilers  of  225  li.  p.  each.  A 
Westinghouse  steam  loop  is  used  for  draining  the  separator.  The 
boilers  are  provided  with  grates  for  coal  burning  in  case  of  emer- 
gency, though  oil  is  the  fuel  commonly  used.  Two  sets  of  cable 
driving  drums  arc  provided;  one  being  always  in  reserve.  The 
Van  Buren  St.  loop  cable  is  operated  from  this  house;  the  rope 
is  1,300  ft.  long. 

The  tunnel  used  by  the  Van  Buren  St.  cable  line  was  begun  in 
1891  and  completed  in  1894.  It  was  built  on  private  property  at 
a  cost  of  $1,600,000.  It  consists  of  one  elliptical  span  of  30  ft., 
the  length  from  entrance  to  entrance  is  1,514  it.  and  from  portal  to 
portal  <;20  ft.  The  east  approach  begins  at  Franklin  St.  and  is  278 
ft.  long  on  a  grade  of  10  per  cent;  the  western  approach  begins 
at  Clinton  St.,  and  is  316  ft.,  with  grades  of  7.93  and  5.46  per  cent. 
In  order  to  construct  the  tunnel  it  was  necessary  to  support  ad- 
jacent buildings  on  jacks,  while  the  foundations  were  undermined; 
the  work  was  so  carefully  done  that  not  even  an  elevator  in  any 
of  the  buildings  was  stopped.  The  two  tracks  through  this  tunnel 
are  15  ft.  c.  to  c.  The  tunnel  is  built  of  brick  in  seven  rings,  giving 
a  total  thickness  of  32  in.;  the  river  section  is  concreted,  covered 
with  asphalt  mortar  and  laid  with  flagging.  At  the  time  of  its  con- 
struction the  arch  of  this  tunnel  was  the  largest  ever  built  in  tun- 
nel work  and  we  believe  the  distinction  still  holds  good. 

The  electrical  power  houses  of  the  Yerkcs  system  have  ever  since 
their   construction    been    considered   among   the   most   interesting 
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of  the  power  plants  of  Chicago,  and  it  is  quite  safe  to  say  that 
few  engineers  visiting  the  city  have  failed  to  inspect  one  or  more 
of  them.  Those  passing  to  the  Chicago  Union  Traction  Com- 
pany are  the  ones  known  as  the  Western  Ave.  and  the  Hobbie  St., 
or  Hawthorne  .-Kve.  These  stations  supply  the  same  lines  as  be- 
fore the  lease  of  the  two  roads  to  the  Union  Traction  Co.,  the 
Union  Traction  and  the  Consolidated  Traction  renting  power  from 
each  other. 

The   electrical   power   station   of   the   West   Chicago   lines   is   at 
Western    Ave.    and     Washington     Boulevard,   three   miles   west   of 


The  engine  room  of  this  station  is  57  x  250  ft.,  and  lias  an  iron 
floor  and  basement  similar  to  the  California  Ave.  plant,  except 
that  there  are  no  condensers  in  tlie  basement.  As  in  the  other 
station  all  piping  and  wiring  is  run  under  the  floor  so  as  to  give 
full  swing  to  operation  of  the  tw-o  Walker  35-ton  electric  cranes 
which  span  the  engine  room.  There  are  four  steam  loop  and 
separator  systems  in  this  plant,  which  were  furnished  by  Westing- 
house,  Church,  Kerr  &  Co. 

The  switchboard  is  made  up  of  General  Electric  panels.  The 
feeder  board  in  tlie  gallery  has  76  panels.     The  generator  panels  are 
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Stale  St.,  quite  near  the  center  of  distribution  of  the  system. 
When  designed  it  was  intended  that  the  ultimate  capacity  of  this 
station  should  be  12,000  h.  p.,  and  it  is  interesting  to  note  that  it 
was  then  the  largest  electrical  power  house  that  had  ever  been 
designed.  Construction  was  begun  in  1894,  and  by  the  summer 
in  1895  it  was  supplying  about  7,000  h.  p. 

This  plant  now  contains  five  engine  and  dynamo  units  of  1,500 
kw.  capacity  and  one  of  750  kw.  The  engines  are  cross  compound. 
The  cylinders  of  the  2,ooo-h.  p.  engines  are  34  and  54  in.  x  60  in. 
stroke.  Those  of  the  i,ooo-h.  p.  engines  are  26  and  40  in.  x  48  in. 
stroke.  The  diameter  of  the  fly-wheel  is  25  on  the  2,000-h.  p.  and 
20  ft.  on  the  i,ooo-h.  p.  The  25-ft.  wheel  weighs  80  tons.  The 
revolutions  per  minute  are  75  on  the  2,000-h.  p.  and  80  on  the 
i,ooo-h.  p.  engines.  The  generators  were  made  by  Siemens  & 
Halskc,   and   are   the   usual   internal   field   type  built   by  that   com- 


on  the  main  floor.  Two  Thomson  recording  wattmeters  measure 
the  output,  one  serving  each  half  of  the  generator  board.  The  gen- 
erator panels  have  in  addition  to  the  regular  General  Electric  ap- 
paratus a  Siemens  &  Halske  device  for  opening  the  shunt  field 
circuit.  This  is  an  arrangement  whereby  the  final  break  of  the 
field  circuit  is  made  by  gradually  separating  two  carbon  points  until 
the  arc  gets  so  long  that  it  breaks  the  circuit.  This  method,  it  is 
claimed,  gets  rid  of  the  dangerous  inductive  kick  when  the  field 
circuit  it  opened.  All  the  feeders  leave  the  station  from  one  corner 
of  the  engine  room  basement.  From  the  switchboard  they  pass 
straight  down  and  then  run  along  a  rack  on  one  wall  of  the  base- 
ment to  the"  manhole  of  the  underground  conduit  on  Western  Ave. 
The  boiler  room  contains  20  400-h.  p.  Stirling  water  tube  boilers. 
This  was  said  to  be  the  largest  single  order  of  the  kind  ever  placed 
at  the  time  it  was  made.     Oil  was  used  as  fuel  and  no  provision 
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pany  for  direct  driving.  The  armature  winding  consists  of  copper 
bars  and  the  surface  of  the  armature  is  turned  olT  to  form  the 
commutator.  These  machines  perform  their  duty  in  a  very  satis- 
factory manner,  as  is  always  the  case  with  the  large  direct-con- 
nected units  built  by  this  company. 


made  for  burning  coal  until   the  present   summer,  when   the  com- 
pany became  convinced  that  coal  would  be  cheaper,  and  contracted 
with    the    Green    Engineering    Co.,    of    Chicago,    to    equip    all    the 
boilers  with  its  traveling  link   grates. 
The  accompanying  illustrations  show  end  and  side  elevations  of 
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tlic  type  of  grates  wliich  are  iinw  bciiiK  installed.  Each  of  llie 
20  grates  is  over  10  ft.  wide,  vvliieli  is  alxnit  20  per  cent  wider  than 
it  lias  Iierctofore  Ijcen  possijjle  to  make  traveling  grates  that  would 
operate  successfully,  from  8  ft.  to  8  ft.  6  in.  being  considered  the 
limit.  The  elTective  grate  surface  is  84  sq.  ft.  for  each  boiler;  <j  ft. 
long  by  9  ft.  4  in.  wide;  each  grate  weighs  about  3,500  lb.  and  the 
whole  mechanism  is  mounted  on  wheels  which  run  on  a  track  as 
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shown  in  the  drawing,  so  that  when  desired  the  grate  may  be 
rolled  out  of  the  furnace. 

The  elements  or  links  of  the  grate  are  a  little  less  than  12  in. 
long  and  the  surface  which  forms  a  portion  of  the  grate  surface 
is  about  78  in.  wide,  the  web  or  body  of  the  link  being  thinner. 
Through  the  web  are  two  circular  holes,  6  in.  c  to  c,  and  these 
are  slotted  on  the  under  side.  The  links  are  connected  by  trans- 
verse joining  bars  which  are  oval  in  cross  section;  the  long 
diameter  is  such  that  they  turn  easily  in  the  circular  holes  in 
the  grate  links,  and  the  short  diameter  so  that  they  slip  through 
the"  slots  mentioned.  This  design  enables  a  defective  link  to  be 
easily  removed  and  a  new  one  put  in  its  place;  it  is  only  necessary 
to  turn  the  two  joining  bars  so  that  the  slots  may  slip  over  them, 
remove  the  link,  put  a  new  one  in  place,  and  turn  the  bars  again. 
The  joining  bars  are  held  in  a  position  such  that  the  links  cannot 
slip  off  by  outside  binder  links,  in  which  the  holes  conform  to  the 
cross-section  of  the  bar;  these  binders  are  held  in  place  by  cotter 
pins.  The  links  are  spaced  so  as  to  give  the  desired  air  spaces 
(about  30  per  cent)  by  the  bosses  which  are  cast  around  the 
holes  in  the  webs  of  the  links. 

The  arrangement  of  joining  bars  is  one  of  the  principal  features 
of  the  design:  a  second  important  feature  which  permits  the 
grate  to  be  made  of  any  width  that  may  be  desired  is  the  sup- 
porting of  the  chain.  The  supports  are  made  of  heavy  steel 
piping  mounted  in  roller  bearings  at  the  ends;  the  bearings  arc 
housed  and  fully  protected  from  dust  and  ashes. 

The  driving  links  are  in  pairs,  the  bosses  on  the  two  coming 
together  and  forming  the  "tooth"  which  meshes  with  the  driving 
sprocket.  The  chains  of  driving  links  are  placed  14  in.  apart. 
The  driving  mechanism  is  at  the  front  end,  and  is  worked  by  a 
ratchet  which  is  actuated  by  a  rod  from  an  eccentric  on  an  inde- 
pendent shaft.  In  the  Western  Ave.  station  there  will  be  two 
20-h.  p.  motors  installed  to  operate  the  driving  shafts;  one  of  these 
is  ample  for  the  work,  the  other  being  in  reserve. 

At  the  rear  end  of  the  furnace  the  grate  is  carried  on  sprockets 
on  a  horizontally  adjustable  shaft. 

.•\  coal  hopper  is  included  with  the  gate  apparatus.  The  regu- 
lating gate  is  lined  with  fire  brick  and  moves  in  vertical  guides. 
The  roof  of  the  flre-bo.x  at  the  igniting  arch  is  made  of  fire  brick 
of  special  design,  which  slip  over  steel  channel  bars. 

These  grates  may  be  adjusted  to  give  a  surface  travel  ranging 
from  J4  in-  to  s  in.  per  minute. 

Six  2,ooo-h.  p.  exhaust  steam  heaters  are  ranged  around  the  base 
of  the  stack,  near  which  are  also  the  two  boiler  pumps  and  the 
pumps  for  the  fuel  oil  system.     A  simple  gravity  sj'stem  of  oiling 


is  employed.  The  building  is  healed  with  exhaust  steam.  The 
main  exhaust  of  the  station  is  40  in.  in  diameter,  and  passes  up 
alongside  the  stack.  The  stack  is  2.35  ft.  high,  16  ft.  Hue,  27  ft. 
s(|uare  at  base  and  on  a  foundation  48  ft.  square. 

The  third  large  electric  house  built  for  the  Ycrkcs  system 
is  that  at  Hawthorne  Ave.  and  ilobbic  St.  It  is  located  on  the 
Chicago  River  about  two  miles  from  the  business  center  o(  the 
city. 

It  furnishes  current  for  the  North  Chicago  lines  south  of  North 
Ave.  and  to  the  down-town  end  of  the  Lake  Street  Elevated  road. 
It  is  without  doubt  the  best  located  of  the  large  stations  in  Chi- 
cago. It  is  on  the  river  so  that  there  is  plenty  of  free  water  for 
condensing,  and  is  on  a  railroad  siding  so  as  to  get  cheap  coal. 
It  is  also  near  the  center  of  the  district  it  supplies.  The  station 
is  planned  for  a  capacity  of  4.000  h.  p.  in  lour  units  of  800  kw.  each. 
Three  of  these  arc  now  in  place,  leaving  the  fourth  to  be  installed 
at  some  future  date.  The  engines  are  cross-compound  condens- 
ing horizontal  corliss,  built  by  the  E.  P.  Allis  Co.,  o(  Milwaukee. 
The  cylinder  dimensions  of  these  engines  are  24  and  46  x  48  in. 
The  speed  is  80  r.  p.  m.  The  main  shafts  are  22  in.  in  diameter 
and  each  carries  a  50-ton  fly-wheel  and  the  armature  of  an  800-kw. 
generator.  The  generators  arc  of  the  lo-polc  railway  type  made 
by  the  General  Electric  Co.  They  were  guaranteed  to  have  94 
per  cent  efliciency  and  not  to  heat  to  exceed  50'  C.  above 
llie  room.     The  switchboard  is  in  a  gallery;  it  has  20  panels. 

In  the  boiler  room  are  10  "Standard"  water  tube  boilers  of  350 
h.  p.  each  which  supply  steam  at  130  lb.  The  boilers  arc  all 
equipped  with  smokeless  furnaces.  There  arc  automatic  stokers 
and  a  complete  coal  and  ash  conveying  apparatus  made  by  the 
Link  Belt  Machinery  Co.,  of  Chicago.  .\  hopper  holding  5  tons 
is  put  over  each  boiler.  The  conveying  apparatus  is  arranged  so 
that  coal  can  be  taken  in  or  ashes  discharged  at  either  end  of  the 
boiler  room;  that  is,  on  the  river  side  or  on  the  switch  track  side. 

The  independent  Blake  condensers  are  from  the  Allis  works,  and 
a  Reynold's  feed  water  heater  is  operated  in  connection  with  them. 
The  cold   feed  water  is  first  put  through  these  heaters,  and  then 
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through  an  exhaust  heater,  which  is  supplied  from  the  exhaust  of 
the  condenser  air  pumps  and  boiler  feed  pumps.  A  Westinghouse 
steam  loop  installed  by  Westinghouse.  Church,  Kerr  &  Co.,  drains 
the  separators  and  returns  the  water  to  the  hot  well. 

The  feed  water  is  taken  from  the  Chicago  River,  but  is  filtered 
before  using,  so  that  the  heaviest  of  the  sediment  is  removed. 
There  is  not,  however,  as  much  sediment  in  the  water  as  it  comes 
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from  the  river  as  would  seem  (rom  the  surface  appearance,  and 
after  being  fihercd  through  sand  it  has  nothing  more  than  a  slightly 
milky  appearance. 

There  is  a  basement  under  the  entire  building.  The  steam 
main  is  put  under  the  boiler  room  next  to  the  engine  room  wall. 
This  leaves  the  engine  room  basement  free  for  the  condenser 
mains  and  piping.  The  steam  main  is  drained  by  Westinghouse 
steam  loops  running  straight  up  the  wall  between  the  engine  and 
boiler  rooms.  The  building  and  details  are  after  the  general  plans 
of  other  power  houses  mentioned. 

These  electric  stations  which  have  just  been  described,  and 
also  those  to  be  mentioned  in  connection  with  the  Consolidated 
Traction  Co.  and  the  Union  Elevated  Railroad  Co.,  were  all 
designed  and  erected  under  the  supervision  of  Mr.  S.  Potis,  jr..  for 
many  years  chief  engineer  of  the  North  and  West  Chicago  roads, 
and  Mr.  J.  R.  Chapman,  head  of  the  electrical  departments.  Both 
of  these  gentlemen  are  well  known  to  the  street  railway  men  of 
the  country  by  reason  of  their  work  in  Chicago.  Mr.  Potis  left 
Chicago  in  iS<j6  and  went  to  Mexico,  where  he  remained  until  last 


made  after  two  years  of  service  of  a  joint  cast  in  1S95  by  the  Falk 
process;  the  drop  in  a  S-ft.  length,  including  the  joint  with  500 
amperes  flowing  was  .048  volt,  as  against  .049  volt  for  5  ft.  of  solid 
rail;  with  736  amperes  the  drop  with  the  joint  was  .065  volt,  and 
with  758  amperes  without  the  joint.  .069  volt.  It  is  almost  needless 
to  say  that  in  view  of  these  tests  cast-welded  joints  are  not  bonded. 

No  one  standard  type  of  overhead  construction  is  found  on  the 
system  of  the  Union  Traction  Co..  different  methods  being  em- 
ployed in  different  portions  of  the  city.  On  a  number  of  the 
down-town  streets  phosphor  bronze  wire  is  used  for  span  work, 
with  No.  o  trolley  w-ire,  while  in  the  suburbs  a  large  amount  of 
galvanized  steel  span  wire,  with  No.  00  trolley  wire  is  found. 
.\ndcrson  insulation  is  used  exclusively,  however,  and  heavy  iron 
poles  have  been  erected  tliroughout.  tin-  niinimuni  weight  for 
these  being  913  lb. 

The  West  Side  car  barns  and  storehouses  are  as  follows:  Store- 
room for  general  supplies.  Western  Ave.  and  Warren  St.,  two  story 
brick,  125  X  96  ft.;  car  barn,  Campbell  and  Armitage  Aves.,  two 
story  brick,  400  x  254  ft.;  car  barn.  Division  St.  and  Western  .\vc.. 
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spring,  when  he  returned  to  Chicago  and  became  chief  engineer  for 
the  Illinois  Telephone  Construction  Co.  Mr.  Chapman  is  now  at  the 
head  of  the  electrical  department  of  the  Chicago  Union  Traction 
Co.;  his  latest  power  house  is  that  for  the  Northwestern  Elevated;  he 
is  also  electrical  engineer  of  the  Consolidated  Traction  Co. 

The  lines  of  the  Chicago  Union  Traction  Co.  comprise  249.68 
miles  of  electric,  47.42  miles  of  cable  and  6.6  miles  of  horse  road, 
a  total  of  303.7  miles;  of  this  two-thirds  is  on  the  west  side. 

The  company  has  about  12,000  cast-welded  joints  in  its  track; 
part  of  which  were  made  by  the  Falk  Co.  and  part  by  the  .American 
Improved  Rail  Joint  Co.  Quite  recently  the  company  bought  two 
of  the  Falk  welding  outfits  and  will,  as  soon  as  practicable,  weld  all 
of  its  tracks.  So  much  has  been  said,  pro  and  con.  concerning 
the  cast-weld  joint  as  an  electrical  conductor  that  we  are  quite 
justified  in  again  citing  the  testimony  of  Mr.  Chapman  on  this 
point,  published  in  our  issues  of  January  and  May,  1898.  In 
January,  1898.  Mr.  Chapman  tested  a  new  joint  cast  by  the  Ameri- 
can Improved  Kail  Joint  Co.  and  found  that  it  had  97  per  cent  of 
the  conductivity  of  the  rail  with  a  current  of  from  115  to  120  am- 
peres per  sq.  in.  of  rail  section.     In  May,  1898,  another  test  was 


337  X  258  ft.;  car  barns.  Grand  .\\e.  and  N.  Leavitt  St.,  two  story 
brick,  295  X  296  ft.  and  139  x  120  ft.;  car  barns,  12th  St.  and 
Ogden  Ave.,  two  story  brick,  270  x  125  ft.  and  125  x  235  ft.;  car 
barn,  Van  Buren  and  Throop  Sts.,  two  story  frame,  50  x  120  ft.; 
car  barns.  Western  Ave.  and  Harrison  St.,  two  story  brick,  125  x  296 
ft.  and  125  X  72  ft.;  car  barn,  Rockwell  and  Madison  Sts.,  power 
house,  barn  space,  120  x  247  ft.;  car  barn,  Blue  Island  Ave.  and 
Leavitt  St.,  two  story,  267  x  203  ft.;  car  barn,  Clybourne  Place  and 
Wood  St.,  two  and  three  story  brick,  438  x  266  ft.;  car  barn. 
Van  Buren  St.  and  Kedzie  Ave.,  234  x  326  ft;  car  barn,  O'Neill  and 
Halsted  Sts.,  two  story  brick,  255  x  244  ft.;  car  barn.  Western  Ave. 
and  Washington  boulevard,  two  story  brick,  365  x  309  ft.;  cable 
barn.  West  Madison  St.  and  Crawford  Ave.,  one  story  brick, 
322  X  212  ft.;  car  barn.  Lake  St.  and  Park  Ave.,  114  x  162  ft. 

The  rolling  stock  of  the  West  Side  lines  comprises  1,842  cars,  20 
snow  sweepers  and  40  plows.  Of  the  cars  400  are  closed  and  316 
open  motor  cars,  made  by  the  American  and  Pullman  companies, 
258  grip  cars,  863  trail  cars  and  5  mail  cars.  The  grip  cars  were 
built  by  the  Brill  and  American  companies,  except  50  combination 
cars,    which    were   built   by    the    Brownell    company;    the    trailers 
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were  inailr  l>y  tin-  XiiiiTicaii  aiul  Laclede  companies.  The  iiiolor 
caiB  are.  (or  llu;  lllll^l  |)arl,  ji-lt.  ami  2J-fl.  bodies,  with  4'A-ii.  plat- 
forms. The  company  has  4(»)  double  ei|uipments  of  G.  V..  8(X) 
motors  and  Kj  controllers. 

The  snow  sweepers  were  hiiilt  by  the  J.  (i.  I'rill  Co.,  each  has 
two  (i.  I"..  Xoo  motors  for  traction  and  one  Ci.  IC.  800  for  drivinf; 
I  he   brooms.     'I'he  snow  plows   were   made   in   the  company's  own 

sllO])S. 

The  motor  cars  arc-  miumle<l  on   llrill  trucks,  .ind  the  ir.iil  c.irs  on 
.American   ami   Heniis  trucks. 
The  minor  car  ccpiipment  includes  yoo  Lewis  &  l''owIer  improved 
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fare  registers,  200  Meaker  fare  registers,  and  cable  car  headlights. 
The  cars  on  one  line  have  self-oiling  trolley  wheels. 

All  the  cars,  except  grip  cars,  have  side  bars  made  in  the  com- 
pany's shops;  another  interesting  safety  device  is  the  set  of  springs, 
invented  by  Mr.  Roach,  between  the  dashers  of  the  grip  and  trail 
cars. 

The  shops  of  the  West  Side  lines  are  located  at  Washington 
St.  and  Warren  .\ve.,  and  comprise  a  carpenter  shop,  332  x  125  ft.; 
wood  working  machine  shop,  115  x  75  ft.;  iron  machine  shop, 
'15  X  75  ft.;  blacksmith  shop,  64  x  32  ft.;  brass  foundry,  32  x  21  ft.; 
paint  shop,  332  x  159  ft.;  store  rooms,  56  x  82  ft.  and  33  .\  52  ft.: 
office  and  stock  rooms  58  x  33  ft. 

The  shops  arc  equipped  for  general  car  lepair  and  rebuilding 
work  and  constitute  what  are  believed  to  be  the  largest  street 
railway  repair  shops  in  the  country,  the  total  floor  space  under 
cover  being  nearly  1,600,000  sq.  ft.  In  the  wood  machine  shop  are 
3  circular  saws,  i  shaper,  i  planer,  i  boring  mill,  i  jig  saw,  1 
band  saw,  i  molding  machine.  1  router  and  I  lathe.  In  the  iron 
machine  shop  are  8  lathes,  2  boring  mills,  2  drill  presses,  3  planers. 
2  nut  and  bolt  machines,  i  punch  and  shear.  7  drills,  2  shapers,  i 
wheel  press  and  i  Q  &  C  rail  saw.  A  large  portion  of  this  ma- 
chinery was  furnished  by  J.  .\.  Fay  &  Egan. 

A  SO-h.  p.  500-volt  Siemens  &  Halske  motor  is  installed  lor  driv- 
ing the  iron  working  machinery  and  a  similar  motor  for  the  wood 
shop.  In  the  blacksmith  shop  arc  9  forges,  2  blast  furnaces  and  2 
steam  hammers.  Fans  driven  from  the  machine  shop  motor  fur- 
nish air  for  the  forges  and  furnaces.  The  brass  foundry  has  four 
furnaces  and  here  are  made  all  the  bearin.gs  and  brass  fittings  used 
on  the  entire  system.  The  tool  room  is  very  compact,  and  with 
the  convenient  checking  system  in  use  it  is  very  easy  to  keep  track 
of  all  the  tools;  the  tool  room  is  in  charge  of  a  man  who  makes 
light  repairs  and  also  electrical  repairs. 

All  of  the  shops  are  lighted  by  electricity,  except  the  paint  shop, 
where  gas  is  used;  all  of  the  buildings  are  heated  by  steam.  The 
steam  plant  comprises  four  boilers  and  a  200-h.  p.  engine,  which 
is  not  used  since  the  motors  have  been  installed. 

Light  running  repairs  are  made  at  the  operating  car  barns,  of 
which  there  arc  10.  but  nil  of  these  sub-stations  are  supplied  with 
material  from  the  main  .--h-ips  as  occasion  requires.  This  shop 
also  makes  all  the  po^er  stati.  ii  machine  repairs  and  supplies  the 
labor  and  material  for  c.r  house  r-.;air«.  The  track  crossings  used 
are  also  made  here,  but  not  the  special  work  involving  curves. 

The  superintendent  of  the  shop  is  Mr.  F.  T.  C.  Brydges.  who  has 


designeil  a  number  of  i-pccial  tools  and  methods  which  enable  work 
10  be  handled  rapidly  with  a  small  force  of  men.  An  evidence  of 
the  efficiency  of  the  management  is  the  fact  that  only  four  men  arc 
reipiired  to  make  all  the  armature  and  field  repairs  in  the  400 
double  motor  e<|ui|>meiits. 

Recently  the  blacksmith  shoj)  has  been  kept  busy  making  fenders. 
The  melhoil  adopted  tor  shaping  the  elements  of  the  fenders  is  to 
heat  the  iron  in  the  blast  furnace  and  bend  it  around  a  former, 
where  it  is  held  in  place  by  Irmgs  till  cool.  Two  men  do  this 
work  very  rapidly. 

On  the  North  Side  there  are  six  operating  car  barns  and  foui 
storage  barns.  The  operating  barns  are  as  follows:  Clark  St.  and 
Sherman  Place,  Lincoln  and  Wrightwood  .Aves,,  Clybourn  Ave 
and  Cooper  .St.,  Larreljee  and  Center  Sts.,  Gracclanrl  and  Soulhport 
.\ves.,  Kroger  and  Center  Sts.  The  storage  barns  are  located  at 
Center  and  Racine  Sts.,  Sedgwick  and  Menominee,  Bcldcn  and  Ra- 
cine and  at  the  Clybourn  Ave.  station. 

At  the  Larrebce  St.  barns  is  a  gas  plant,  where  the  company 
makes  the  gas  used  for  lighting  its  cable  cars  on  the  Pinlsch  system. 

There  are  two  repair  shops,  one  at  Fullerton  and  Sheflield  .'Xvcs., 
■  iccupying  two  buildings  246  x  150  ft.  and  48  x  120  ft.,  and  one 
near  the  Clark  St.  "Limits"  station,  at  Clark  St.  and  Dewey  Court. 
The  latter  is  the  machine  and  iron  working  shop,  where  truck  and 
motor  repairs  for  the  entire  system  are  made.  It  is  well  erpiipped 
with  the  machine  tools  ordinarily  found  in  shops,  and  in  addition 
there  are  a  number  of  special  tools  designed  by  Mr.  V.  T.  Lynch, 
who  has  the  supervision  of  this  shop.  .Among  these  tools  may  be 
mentioned  those  for  cutting  and  drilling  gears  and  pinions,  which 
are  all  made  in  this  shop,  and  the  key  seating  machine;  these  ma- 
chines were  illustrated  in  the  "Review"  for  .Vugusl,  1897.  Visitors 
to  these  shops  will  also  be  interested  in  the  cranes  used  for  lifting 
motors  from  cars  on  the  transfer  tables.  The  equipment  of  these 
shops  comprises:  6  drill  presses,  i  planer,  6  lathes,  i  pattern  lathe, 
I  bolt  machine,  i  milling  machine,  i  shaper,  i  band  saw,  i>  gear 
cutting  machines,  i  key  sealer,  i  armature  testing  machine  for  G. 
E.  800  motors,  i  7  x  12-in.  air  compressor,  i  fan,  grindstones,  em- 
ery wheels,  etc.  Much  of  this  machinery  as  well  as  that  in  the 
wood  shop  was  furnished  by  Fay  &  Co.  The  gear  cutters,  key 
seatcr  and  air  compressor  were  made  in  the  shop.  The  machinery 
is  driven  by  electric  motors. 

The  Fullerton  .\ve.  shops  comprise  three  buildings  equipped 
with  machinery  for  general  carpenter  work  and  car  building;  paint 
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shops  and  car  washing  and  storage  rooms  occupy  the  lower  floor 
of  one  building  and  the  second  stories  of  two.  There  is  also  a  ma- 
chine shop.  The  equipment  comprises:  2  planers,  I  shaper,  i  band 
saw.  I  self-feed  rip  saw.  i  molder,  i  tenoning  machine,  i  mortis- 
ing machine,  i  cut-off  saw.  i  double  saw  table  in  the  wood  shop;  4 
lathes,  1  boring  mill,  i  car  wheel  borer,  I  shaper,  i  bolt  cutter,  3 
drill  presses,  punch  and  shears,  emery  grinders,  and  air  com- 
presser  in  the  machine  shop:  a  complete  outfit  of  tinsmith's  tools 
in  the  tinshop:  3  forges  and  tools  in  the  blacksmith  shop  and  2  fur- 
naces in  the  molding  room.  There  are  tour  electric  motors  for 
driving  the  machinery;  one  50-h.  p.  in  the  wood  shop,  one  40-h.  p. 
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in  the  machine  shop,  one  20-h.  p.  for  the  car  elevator  and  one  i-h.  p. 
for  the  blower. 

The  North  Side  lines  have  an  equipment  of  900  cars  made  by  the 
Brownell,  Stephenson,  American,  Wells  &  French  and  Pullman 
companies.  There  are  140  closed  motor  cars  mounted  on  Brill  and 
Peckhani  trucks  and  equipped  with  two  G.  E.  800  motors;  130  open 
motor  cars  mounted  on  Brill  trucks  with  two  G.  E.  800  motors;  80 
grip  cars  and  550  trail  cars.  The  controllers  used  on  the  motor  cars 
arc  the  General  Electric  K2  and  Kii.  Meaker  fare  registers  are 
used. 

There  are  some  interesting  pieces  of  special  work  to  be  found  in 
the  lines  of  the  Union  Traction,  among  which  may  be  mentioned 
the  double  track  acute  angle  crossing  at  Halsted  and  Clark  St., 
which  was  built  by  the  Johnson  Co.,  and  the  loop  at  the  "Limits" 
station,  which  was  put  in  by  the  Paige  Iron  Works.  At  the  corner 
of  Washington  and  Jefferson  Sts.,  two  cable  routes  using  the  Wasli- 
ington  St.  tunnel  diverge,  and  a  switch  operated  by  compressed  air 
is  installed;  a  single  movement  of  a  lever  in  the  switch  tower  throws 
both  the  rail  switch  and  the  cable  switch;  this  switch  was  built  in 
1890  by  Wm.  Wharton,  Jr.  &  Co.;  the  compressor  is  driven  from  a 
shaft  in  the  cable  vault. 

Jesse  Spalding,  who  was  chosen  president  of  the  Chicago  Union 
Traction  Co.,  in  July,  1899,  was  born  in  Bradford  County,  Pa.,  April 
IS.  1837.  His  early  life  was  spent  in  the  lumber  trade,  first  in  raft- 
ing logs,  then  in  buying  timber  for  his  employers,  and  finally  in 
buying  and  shipping  for  himself.  He  was  very  successful  in  this 
business,  soon  acquiring  considerable  capital,  which  he  invested  in 
the  formation  of  various  lumber  syndicates  and  navigation  com- 
panies. In  the  counsels  of  the  Republican  party,  Mr.  Spalding  has 
always  taken  a  prominent  part,  and  has  several  times  been  a  candi- 
date on  the  Republican  ticket.  He  has  also  been  closely  connected 
with  the  mercantile  and  social  interests  of  Chicago,  is  a  director  in 
the  Commercial  National,  Garden  City  and  Hibernian  banks,  and 
president  of  the  Spalding  Lumber  Co. 

John  M.  Roach,  who  has  been  the  right-hand  man  of  Mr.  Yerkes 
in  his  many  Chicago  railway  enterprises,  needs  no  introduction  to 
the  street  railway  fraternity.  For  over  a  quarter  of  a  century  he  has 
been  associated  with  railway  interests  in  Chicago,  advancing  rapidly 
from  one  position  of  trust  to  higher  ones,  until  now  he  fills  the  of- 
fice of  manager  of  one  of  the  largest  and  best  developed  systems  in 
the  country.  He  commenced  his  career  in  1872,  as  a  conductor  on 
the  North  Chicago  City  Ry.,  but  his  ambition  and  ability  allowed 
him  to  stay  in  this  lowly  position  but  a  short  time.     His  qualities 


were  recognized  at  once  by  his  superiors,  and  lie  was  rapidly  ad- 
vanced to  cashier,  purchasing  agent,  superintendent  and  finally  gen- 
eral manager.  He  has  retained  this  office  through  all  the  change  of 
administration,  and  as  new  extensions  were  built  and  new  lines 
taken  in  by  consolidation,  they  were  at  once  put  under  his  charge. 
He  is  now  general  manager  of  the  Chicago  Union  Traction  Co., 
and  president  of  the  Suburban  Railroad  Co. 

Geo.  A.  Yuille,  assistant  general  manager  of  the  Chicago  Union 
Traction  system  is  a  native  of  Wisconsin,  born  in  1861.  He  has 
been  a  resident  of  Chicago  for  18  years,  and  associated  with  the 
West  Side  street  railway  lines  since  January,  1894. 

F.  E.  Smith,  auditor  of  the  Chicago  Union  Traction  Co.,  was 
born  at  Norwalk,  Conn.,  Mar.  15,  1857.  His  first  railroad  experi- 
ence was  as  chief  clerk  at  the  local  freight  station  of  the  New  York 
&  New  England  R.  R.  at  New  Britain,  Conn.,  in  1882.  He  after- 
wards filled  positions  as  contracting  agent  of  the  Union  Pacific  Ry. 
in  the  Boston  office;  as  auditor  of  the  Connoton  Valley  Railway  Co. 
at  Canton,  O.;  as  chief  clerk  in  the  auditor's  office  of  the  Cleveland, 
Akron  &  Columbus  Ry.  at  Akron,  O.,  and  as  auditor  of  the  Zanes- 
ville  &  Ohio  River  Ry.  at  Zanesville,  O.  On  May  i,  1894.  he  was 
appointed  auditor  of  the  Lynn  &  Boston  Railroad  Co.,  which  posi- 
tion he  occupied  until  this  property  was  taken  over  by  the  Massa- 
chusetts Electric  Companies.  June  ist  of  this  year  he  was  ap- 
pointed auditor  of  the  Massachusetts  Electric  Companies,  which 
position  he  resigned  July  1st  to  accept  his  present  duties.  Mr. 
Smith  was  one  of  the  prominent  organizers  of  the  Accountants'  As- 
sociation, and  holds  the  office  of  3d  vice-president  in  that  organi- 
zation. 

James  R.  Chapman,  was  born  and  educated  in  Boston,  Mass.  In 
1872,  having  taken  a  course  in  civil  engineering,  he  commenced  his 
practical  work,  as  rodman  on  the  Portland  &  Ogdensburg  R.  R. 
He  followed  steam  railroad  construction  for  16  years,  but  in  1888 
went  to  Kansas  City,  and  became  interested  in  street  railway  work; 
in  1891  he  went  to  Grand  Rapids,  Mich.,  to  superintend  the  chang- 
ing of  the  cable  and  horse  lines  to  electricity.  Mr.  Chapman's  Chi- 
cago career  began  in  1894  and  since  that  date  he  has  been  very 
closely  identified  with  the  development  of  the  transportation  sys- 
tems of  the  city,  as  chief  engineer  not  only  for  the  North  and 
West  Side  surface  lines,  but  also  for  three  of  the  elevated  roads. 
The  electrical  equipment  of  all  these  lines  was  installed  under  his 
supervision.  He  is  now  electrical  engineer  for  the  Chicago  Union 
Traction  Co..  the  Suburban  Railroad  Co.,  the  Lake  Street  Elevated, 
the  Union  Elevated  and  the  Northwestern   Elevated. 
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In  (IcvclopiiiK  (he  Iran.sportation  .systems  of  ChicaK')  Mr.  Yerkes 
foiiml  il  convenient  to  prosecnte  tlie  work  \>y  organizinK  a  num- 
ber of  snburlian  eonipanies.  I'^inht  of  these  companies  were  con- 
solidated in  Fehrnary,  i8(/j,  and  the  properties  are  now  operated  by 
the  Chicago  Consolidated  'i'raetion  Co.  This  company  was  char- 
tered Jan.   jH,   i8<jy. 

The  companies  thus  consolidated  have  an  aggregate  of  203.97 
miles  of  track  and  are: 

The  Cicerii  X-  I'mvisn  Slnci  Railway  Co..  eharlere<l  Feb.  15,  iRyij, 
which  operated  lines  in  the  towns  of  Cicero  and  Proviso,  conncct- 
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ing  wiili  the  West  Chicago  at  West  40th  and  Madison  Sts.,  and 
also  had  lines  on  Lake  St.,  Fifth  Ave.,  Chicago  Ave.  and  other 
streets  in  Chicago;  this  company  had  about  50  miles  of  track. 

The  Chicago  &  JefTerson  Urban  Transit  Co.,  chartered  Oct.  8, 
1890,  which  owned  lines  from  Canal  and  Monroe  Sts.  (just  west  of 
the  river)  to  Fulton  St.  and  Western  Ave.,  and  on  Chicago  Ave., 
between  Kedzic  and  Crawford  .\ves.,  making  in  all  7.7  miles  of 
track;  this  road  went  into  operation  March,   i8g6. 

The  Chicago  North  Shore  Street  Railway  Co.,  chartered  .-Xpr.  15, 
i8gi,  to  build  a  line  from  Chicago  to  Evanston;  it  owns  17  miles  of 
track.  The  property  was  leased  in  October,  1894,  to  the  North  Chi- 
cago Electric  Railway  Co..  the  road  was  opened  for  traffic  June  10, 
1894,  and  connects  with  the  North  Side  cable  lines. 

The  Ogden  Street  Railway  Co.,  incorporated  Oct.  i,  1891,  which 
operated  15  miles  of  track  in  the  western  part  of  the  city  connect- 
ing with  the  West  Chicago  at  Madison  and  West  40th  Sts.,  and  Og- 
den Ave.  and  West  40th;  this  company  had  36  miles  of  track. 

The  Chicago  Electric  Transit  Co.,  chartered  Apr.  26,  1893,  and 
opened  for  traffic  Dec.  26,  1894;  this  company  o«-ned  37  miles  of 
single  track  electric  lines  in  the  northwestern  part  of  the  city. 

The  North  Chicago  Electric  Street  Railway  Co..  incorporated 
June  19,  1893.  which  had  about  42.5  miles  of  track  in  the  northwest- 
ern portion  of  the  city,  .^s  stated,  this  company  lease<l  the  Chicago 
&   North   Shore  property. 

The  Evanston  Electric  Railway  Co.,  incorporated  Oct.  1S95. 
which  owned  3.75  miles  of  track  in  Evanston. 

The  North  Side  Electric  Street  Railway  Co..  incorporated  Feb.  28. 
1894,  •'•nd  began  operating  Jan.  16.  i8g6.  which  had  7.63  miles  of 
track  extending  northwest  near  the  Chicago  River,  from  Kinzie  St. 
to  Clybourn  Place. 

The  power  houses  of  this  company  are  three  in  number,  the 
largest  being  the  California  Ave.  plant  at  California  -Ave.  and  Ros- 
coe  Boulevard.  This  station  was  the  first  of  the  three  large  Yerkes 
electric  power  houses  to  be  completed:  work  on  it  was  begun  in 
June,  1894,  and  current  supplied  to  some  of  the  North  Side  lines  by 
January.  181)5.    This  plant  is  7' '2  miles  from  the  heart  of  the  citv  and 


supplies  all  the-  lines  in  the  northwest  portion  of  the  territory  cov- 
ered, down  to  within  three  miles  nl  the  down-town  di.stricl.  It  was 
built  by  the  Chicago  ICIectric  Transit  Co.,  one  of  the  subsidiary 
Yerkes  companies,  but  now  may  be  considered  as  belonging  to 
the  Consolidated  Traction.  It  is  the  first  direct  connected  electric 
railway  plant  built  in  Chicago.  The  building  is  a  handsome  brick 
structure,  trimmed  with  stone  and  is  fireproof.  The  roof  Is  of  cor- 
rugated irim;  the  boiler  room  is  of  concrete  carried  on  brick  arches 
and  the  engine  room  Hoor  is  of  slccl  plates. 

The  main  dimensions  arc  245  x  122^  ft.,  and  it  is  36  ft.  from  floor 
to  caves.  Half  the  building  is  boiler  room  and  the  other  half  en- 
gine room,  making  the  dimensions  of  each  245  x  61  ft.  Originally 
there  were  lour  i,ooo-h.  p.  direct  connected  engines.  A  1.200- 
h.  p,  compound  engine  was  removed  from  the  power  station  of 
the  Chicago  North  Shrire  road  in  1898  and  is  now  in  this  station, 
making  five   engines.     There  is   room   for  one   more  unit. 

The  building  has  a  basement  10  ft.  deep  under  the  entire  floor, 
that  under  the  engine  room  being  taken  up  by  pipes,  wires  and 
condensers,  and  that  under  the  boilers  receiving  the  ashes.  The 
steam  plant  consists  of  ten  ,soo-h.  p.  water  tube  boilers  and  these 
are  equipped  with  20  smokeless  furnaces.  In  connection  with  the 
furnaces  there  are  storage  bins,  conveyors  and  chutes,  which  de- 
liver the  coal  into  the  furnace  magazines  from  which  it  is  fed  auto- 
matically into  grates,  and  the  furnaces  arc  so  arranged  that  the 
ash  and  clinker  is  sifted  and  ground  automatically  mto  the  ash  pits 
which  also  are  fitted  with  conveyors,  so  the  process  of  supplying  the 
coal  feeding  the  furnaces  and  cleaning  out  the  ash  and  clinkers  is 
constantly  going  on  automatically. 

The  coal  conveying  system  was  put  in  by  the  Borden  &  Selleck 
Co.  of  Chicago  and  is  the  first  plant  of  the  kind  in  the  west.  In 
connection  with  this  a  2,000-ton  coal  storage  house.  200  x  20  ft.  and 
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20  ft.  high  is  built  some  distance  back  of  the  parallel  with  the  boiler 
room.  Each  wagon  of  coal  is  weighed  on  entering  the  yard  and 
is  then  driven  to  one  corner  of  the  coal  storage  house.  Here  ar- 
rangements are  made  for  dumping  it.  The  load  when  dumped  takes 
one  of  two  courses.  It  either  is  raised  and  distributed  by  conveyors 
along  the  length  of  the  storage,  or  it  is  raised  20  ft.  and  taken  across 
the  alley  and  distributed  in  bins  above  the  furnaces.     From  the 
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latter  place  it  is  fed  by  chutes  to  the  furnaces.  These  bins  have 
400  tons  capacity.  Of  course  arrangements  are  made  for  conveying 
from  the  storage  to  the  boiler  room  bins.  The  whole  set  of  convey- 
ors is  run  by  a  40-h.  p.  electric  motor.  The  capacity  of  the  convey- 
ing system  is  40  tons  per  hour.  The  Harrison  noiseless  conveyor 
is  used. 


Conii)ressed  air  is  also  used  for  cleaning  armatures  and  switchboard, 
panels  on  a  gallery.  A  20-ton  Walker  hand  power  crane  travels  the 
length  of  the  engine  room.  An  automatic  air  pressure  oiling  sys- 
tem furnished  by  Wilson,  Whiting  &  Davis,  of  New  York,  is  used 
whereby  the  oil  is  forced  to  the  bearings  on  the  various  machines 
by  compressed  air.     One  valve  controls  all  the  nil  cups  on  a  unit. 


ENGINE   ROOM.  CALIFORNIA  AVE.  STATION. 

An  oil  burning  equipment  is  also  provided  and  there  are  tanks 
for  storing  i.ooo  gallons  of  oil.  To  feed  the  boilers  Adniirality  feed 
pumps  are  supplemented  with  Metropolitan  injectors  and  exhaust 
feed  water  heaters.  All  steam  piping  is  under  the  floor  and  17 
Wcstinghouse  steam  loops  installed  by  Westinghouse,  Church, 
Kerr  &  Co.  act  as  separators,  and  return  to  the  boilers  water  con- 
densed in  the  steam  piping.  One  of  the  illustrations  shows  the 
loop  at  the  Cicero  &   Proviso  station. 

The  station  is  located  on  the  Chicago  River  and  jet  conden- 
sers are  employed.  There  are  four  i.ooo-h.  p.  cross  compound  con- 
densing engines  with  24  and  40  by  48  in.  cylinders.  They  are  direct 
connected  to  Siemens  &  Halske  generators.  The  armatures  of  these 
machines  revolve  outside  the  fields.  The  weight  of  the  armatures 
is  12  tons.  The  fly-wheel  is  20  ft.  in  diameter.  The  piping  is,  of 
course,  arranged  to  run  the  engines  condensing  or  non-condensing 
and  to   run  high   pressure   in   both   engine  cylinders   in  emergency 


BOILER  ROOM,  CALIFORNIA  AVE.  STATION. 

Air  pumps  made  by  the  Crane  Co.  of  Chicago  furnish  the  supply. 

The  Cicero  &  Proviso  station  on  the  corner  of  Lake  St.  and 
Harvey  Ave.,  midway  between  Austin  and  Oak  Park  was  originally 
built  in  1890  and  was  equipped  with  one  250-h.  p.  high  speed  engine 
and  one  250-h.  p.  corliss  belted  to  four  8o-kw.  dynamos;  afterwards 
a  500-h.  p.  Corliss  engine  and  two  200-kw.  generators  were  added. 
This  plant  was  soon  outgrown  and  in  1894  a  new  building  was 
erected  adjoining  the  old  one,  and  the  latter  no  longer  used.  This 
station  was  built  for  an  ultimate  capacity  of  5,000-h.  p.  There  are 
now  two  i,ooo-h.  p.  ."Mlis  compound  engines  with  cylinders  24  and 
40  X  48  in.  These  are  each  direct  conected  to  750-kw.  Siemens- 
Halske  generators. 

There  are  eight  3ao-h.  p.  boilers  set  with  smokeless  furnaces.  Feed 
water  heaters  are  used. 

The  power  house  of  what  was  formerly  the  Chicago    North  Shore 


WESTINGHOUSE  STEAM  LOOP  MANIFOLD.  CICERO  &   PROVISO 
STATION. 

cases.  The  stack  is  14  ft.  square  inside  and  200  ft.  high.  As  the 
Chicago  River  is  a  navigable  stream  at  this  point  the  feeders  run- 
ning east  had  to  be  put  through  a  tunnel  under  the  river.  The  tun- 
nel is  12  ft.  high,  6  ft.  wide  and  289  ft.  long,  the  feeders  entering 
it  through  the  vertical  shafts  at  each  end.  Feeders  going  south  and 
west  leave  the  station  on  very  heavy  overhead  lines.  The  switch- 
board panels  are  the  General  Electric  standard  railway  type.  The 
generator  board  is  on  the  main  floor,  and  the  feeder  board  of  40 


ENGINE  ROOM,  CICERO  A   PROVISO  STATION. 

road  is  located  at  Edgewater  and  was  built  in  1892.  Originally 
three  simple  engines  were  installed;  one  of  600  h.  p.  with  cylinder 
24  X  30  in.  running  at  no  r.  p.  m.  with  steam  at  80  lb.,  connected 
by  a  rope  drive  to  a  300-kw.  four-pole  generator,  and  two  400-h.  p. 
engines  connected  to  one  shaft  on  which  is  mounted  a  fly-wheel 
with  rope  drives  to  two  300-kw.  generators.  In  1896  a  1,200-h.  p. 
compound  engine  w'ith  cylinders  24  and  48  x  48  in.  was  added,  but 
in  1898  this  unit  was  removed  to  the  California  .'\ve.  station.     This 
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enKiiK'  is  (lirccl  c-oniicilccl  (o  a   rj-polc  Sicmeiis-llalskc  m:iicraU>r. 

The  lioilcr  riiciiii  .il  this  slalioii  has  four  walcr  tube  boilers.  Tlie 
boilers  arc  lillcil  fur  usiii)4  ciilicr  C(jal  or  (^il  as  fu<'l:  which  is  used 
is  Koveriictl  by  the  market. 

The  outside  dimensions  of  this  builfhuK  are  150  x  220  ft.,  the 
south  portion  of  it  is  divide<l  into  two  lar^e  rooms  for  the  storage 
of  cars.  This  station  is  now  opcrah-il  cmly  on  heavy  days  or  in 
emergencies. 

Tlic  track  and  overhead  work  of  these  Mnes,  beiuK  nniler  the 
direction  of  the  same  men  is  simihir  to  that  of  electric  lines  of  tlie 
Um'on  Tracliun.  'I  In-  company  has  recently  boUKhl  a  cast-weliliiig 
iinllil  from  the  tvilk  (_'ci.  and  will  weld  all  of  its  track. 

The  officers  of  the  Chicago  Consolidated  Traction  Co.  are:  Pres- 
ident, Charles  T.  Yerkes;  vice-president,  1-.  S.  Dwslcy;  secretary 
and  treasurer,  Charles  F.  Marlow. 

Charles  T.  Yerkes,  who  is  perhaps,  entitled  to  be  called  the  fore- 
most street  railway  financier  of  the  world,  was  born  in  Philadelphia, 
June  25,  l8,?7,  of  Quaker  iiarenls.  and  his  early  life  was  spent  in 
that  city  under  Quaker  inllncnces.  Until  1881,  he  devoted  his  ener- 
gies exclusively  to  a  banking  and  brokerage  business,  but  at  that 
time,  having  opened  a  branch  of  his  Philadelphia  banking  establish- 
ment in  Chicago,  he  conceived  the  idea  of  gaining  control  of  the 
street  railway  transportation  systems  of  the  latter  city,  the  possi- 
liilities  of  improvement  and  extension  appealing  to  him  with  ir- 
rcstible  force.  In  1886  be  succeeded  in  gaining  control  of  the 
North  Side  lines  and  reorganized  the  company  as  the  North  Chi- 
cago Street  Railroad  Co.  In  spite  of  powerful  opposition  he  car- 
ried out  his  plans  for  changing  the  nmlive  power  from  horse  to 
cable  and  also  gained  permission  to  use  the — until  then — almost 
useless  I-a  Salle  St.  tunnel,  which  he  rebuilt  to  conform  to  the  re- 
iiuircmcnts  of  his  cable  system.  Two  years  later  he  obtained  con- 
trnl  ..f  ilic  west  side  lines.  Next  came  the  substitution  of  cable  and 
electricity  for  the  horse  on  all  trunk  lines  and  the  extension  of  lines 
out  across  the  prairies.  After  these  lines  had  all  been  completed 
and  perfected,  Mr.  Yerkes  still  sought  new  fields  to  conquer,  and 
turned  his  attention  to  the  elevated  roads.  His  fight  for  the  ele- 
vated loop,  which  has  given  the  residents  of  Chicago  the  finest 
service  of  the  kind  in  the  world,  is  unique  in  transportation  annals. 
And  these  achievements  are  all  the  more  remarkable  when  it  is  re- 
membered that  there  is  prol)al)ly  not  a  man  in  Chicago  who  has 
been  so  much  maligiicil  and  opposeil  liy  llic  press  and  hindered  in 


his  work  by  political  schemers  as  Mr.  Vcrkcs.  Hardly  one  of  his 
projects  for  the  iniprovemcnt  of  the  street  railway  facilities  of  the 
city  has  been  allowed  to  go  through  without  a  storm  of  protest  from 
press  and  puldic.  Yet  through  all  this  Mr.  Yerkes  has  maintained 
a  dignified  and  unshaken  position,  quietly  carrying  his  plans 
through,  in  spite  of  obstacles,  and  he  now  has  the  satisfaction  of 
kiifiwing  that  Chicago  is  beginning  to  realize  what  he  has  done  for 
the  city. 

Charles   !•"    .Marlow.  secretary  and  treasurer  of  the  Chicago  Con- 


L.  S.  OWSLEV, 
Vice-President. 


t.  1".  .MAKLOW. 
Secretary  and  Treafiurcr. 


solidated  Traction  Co.  and  treasurer  of  the  Suburban  Kailroail  Co., 
was  born  in  Philadelphia  Jan.  15,  1864.  In  September.  i8q6,  he 
came  to  Chicago,  becoming  associated  upon  his  arrival  with  the 
Siemcns-Halske  Electric  Co.  as  assistant  secretary  and  treasurer. 
In  December.  1898.  he  resigned  to  become  auditor  of  the  Yerkes 
system  of  surface  and  elevated  lines,  taking  his  present  position 
with  the  Consolidated  in  February  last  when  the  consolidation  of  the 
various  companies  was  effected.  Prior  to  coming  to  this  city  Mr. 
Marlow  had  been  for  a  number  of  years  in  the  freight  claim  de- 
partment of  the  Pennsylvania  system  at  Philadelphia.  In  July  last. 
owing  to  the  resignation  of  Mr.  L.  S.  Owsley  as  treasurer  of  the 
Suburban    Railroad   Co..   he   succeeded   that   gentleman. 


Chicago  General  Railway  Co. 


The  Chicago  General  Railway  Co..  was  incorporated  Oct.  21, 
1893.  under  the  general  railroad  law  of  Illinois  and  soon  thereafter 
leased  all  the  jiroperty  of  the  West  &  South  1'owns  Street  Railway 
Co..  which  had  been  incorporated  by  the  saiuc  parties  .'\ug.  22.  i8yi. 
as  the  West  &  South  Towns  Horse  Railway  Co..  under  the  horse 
and  dummy  law.  In  May.  1897.  the  two  companies  were  formally 
consolidated. 

The   General   Ry.   at  the   present  time   owns  26' i   miles  of  track 


the  present  retiuirements.  In  the  power  house  are  two  400-kw. 
Oeneral  Electric  generators.  Bates  engines  aggregating  1.200  h.  p., 
boilers  of  1.200  nominal  h.  p. 

The  rolling  stock  comprises  30  motor  cars  and  2  horse  cars:  of 
these  20  arc  mounted  on  single  and  10  on  double  Pcckham  trucks. 
The  company  has  25  double  equipments  of  50-h.  p.  General  Electric 
motors. 

This  company  recently  introduced  a  graded  fare  system  by  selling 


c.  L.  BONNEY. 
Vice-President. 


L.  C.  BONNEY. 
Treasurer. 


J.  I.  JONES. 
Secretarr. 


(measured  as  single  track),  including  the  right,  under  leases,  to 
operate  its  cars  over  the  East  22d  St.  lines  of  the  Chicago  City 
Ry.  and  also  the  Stock  Yards  line  south  of  .-Krcher  .\ve. 

The  power  plant,  car  house  and  shops  are  at  30th  St.  and  Kedzie 
Ave.;  the  yards  and  buildings  cover  6  2-3  acres  and  the  buildings 
were  all  designed  with  the  idea  of  providing  for  future  as  well  as 


12  rides  for  25  cents  on  branch  lines  without  transfer  and  6  rides  for 
25  cents  on  all  lines  with  transfer,  the  single  fare  being  5  cents. 

The  officers  and  operating  staff  of  the  company  are:  President. 
J.  H.  Witbeck:  vice-president.  Chas.  L.  Bonney;  secretary.  J.  I. 
Jones:  treasurer.  Lawton  C.  Bonney:  purchasing  agent.  C.  L.  Hull; 
electrician,  Geo.  W.  Botham:  engineer.  John  W.  Ewald. 
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Calumet  Electric  Street  Railway  Co. 


The  Calumet  Electric  Street  Ry.  is  one  of  the  most  promis- 
ing street  railway  properties  in  the  country,  as  it  covers  a  very  large 
area  in  a  portion  of  the  city  that  is  rapidly  increasing  in  popula- 
tion. While  we  have  classed  the  Calumet  as  an  interurban  line, 
out  of  compliment  to  Pullman,  West  Pullman,  Washington 
Heights.  South  Chicago  and  the  24  other  towns  which  it  connects 
with  63d  St.,  Chicago,  nearly  all  the  territory  served  by  the  road 
is  within  the  present  city  limits  of  Chicago,  except  the  town  of 
Roby,  Ind.     The  road  may  properly  be  called  an  interstate  line. 

The  company  was  incorporated  May  17.  1890.  the  organizers  be- 


his  practice  and  cinercd  the  banking  business,  accepting  a  place 
with  Prest<m,  Kcan  &  Co.  Mr.  Farson  remained  with  this  firm 
until  i88(j.  when  he  organized  the  firm  of  Farson,  Leach  &  Co.,  of 
which  he  is  now  the  head.  He  is  a  member  of  the  Chicago  Board 
of  Trade  and  Stock  E.xchangc,  and  a  director  and  member  01  a 
number  of  proniinent  social  and  educational  clubs. 

H.  M.  Sloan,  general  manager  of  the  Calumet  E'eciric  Street 
Ry.,  was  born  in  1857,  at  Pemberlnn,  \.  J.,  but  his  parents  moved 
to  Philadelphia  when  he  was  a  child,  lie  attended  public  schools 
until  he  was  18  years  of  age  and  afterward  attended  and  was  grad- 


JOHN  FARSON, 
President. 


H.  M.  SLOAN, 
General  Manager. 


W.  A.  HARDING, 

Master  Mechanic. 


ing  N.  K.  Fairbanks,  J.  D.  Harvey,  Samuel  E.  Gross,  W.  V.  Jacobs 
and  O.  S.  Gaither,  and  acquired  franchises  for  the  principal  streets 
south  of  63d  St.  .-V  great  deal  of  construction  work  was  done  be- 
tween 1892  and  1895,  and  the  necessary  bond  issues  were  carried  by 
the  National  Bank  of  Illinois,  which  at  the  time  of  its  failure  in 
December,  1896,  held  nearly  all  the  outstanding  obligations  of  the 
Calumet  company.  In  April,  1897,  John  C.  McKeon,  receiver  of 
the  bank,  was  ap|)ointed  receiver  of  the  Calumet:  in  January,  1898, 
Mr.  McKeon  resigned  both  positions,  and  was  succeeded  by  Gen. 
John  McNulta,  in  whose  hands  the  road  now  is. 

The  road  has  80  miles  of  single  track  and  leases  three  miles  from 
the  Chicago  Electric  Traction  Co.;  the  territory  covered  is  65 
square  miles.  It  has  137  motor  cars  and  85  trail  cars  built  by  the 
.American,  Pullman,  Lamokin  and  St.  Louis  car  companies,  90 
double  motor  equipments.  G.  E.,  T.  H.,  Steel  and  Detroit,  and  175 
McGuire  and  5  Peckham  trucks;  the  minor  car  equipment  includes 
New  Haven  double  fare  registers.  For  handling  snow  the  company 
has  a  Brill  plow  and  a  McGuire  sweeper. 

The  power  house  at  93d  St.  and  Drexel  Ave.,  has  a  capacity  of 
1,500  kw.  The  equipment  comprises  one  Buckeye  compound  con- 
densing engine  direct  connected  to  a  General  Electric  500-kw.  gen- 
erator and  four  Ball  compound  condensing  engines  belted  to  Walker 
250-kw.  machines.  One  of  these  machines  is  utilized  as  a  booster 
when  needed.  The  boilers  comprise  eight  water  tube  boilers,  five 
equipped  with  mechanical  stokers  and  three  with  shaking  grates. 

For  cooling  condensing  water  for  re-use  there  is  a  reservoir 
80  X  200  ft.  and  6J4  ft.  deep  with  wooden  cooling  tables,  giving  an 
area  of  about  25,000  sq.  ft. 

On  property  contiguous  to  the  power  hou.se  are  three  car  barns 
which,  with  sheds  adjoining,  have  capacity  for  all  the  cars.  At  the 
rear  of  one  of  the  large  barns  is  the  repair  shop  with  nine  tracks. 

The  road  connects  with  the  South  Side  Elevated  and  the  Chi- 
cago City  lines  at  three  points  on  63d  St.  .A.t  one  of  these.  Stony 
Island  Ave.,  a  large  and  handsome  terminal  station  equipped  with 
elevators  for  transportating  passengers  to  the  elevated  road  has 
been  erected. 

The  officers  and  staflf  are:  Receiver,  John  McNulta;  president. 
John  Farson;  general  ijianager.  H.  M.  Sloan;  secretary,  H.  B. 
White;  auditor,  E.  H.  Harrison;  engineer,  G.  H.  Binkley;  master 
mechanic,  W.  A.  Harding. 

John  Farson,  president  of  the  Calumet  Street  Railway  Co.,  was 
born  in  Union  City,  Ind..  Oct.  8,  1855.  He  went  to  Chicago  in  1877 
and  studied  law;  was  admitted  to  the  bar  in  188a,  but  soon  gave  up 


uated  from  a  Quaker  seminary  at  Philadelphia.  After  graduating 
he  entered  the  mill  business,  but  in  1883,  went  west  to  Montana  and 
engaged  in  cattle  raising;  while  living  in  that  state,  he  was  elected 
to  the  legislature.  In  1888  he  went  to  St.  Paul,  accepting  a  position 
as  inspector  of  cable  road  construction,  and  after  this  work  was 
completed,  he  was  made  first  foreman  of  cable  lines,  then  assistant 
superintendent  and  then  superintendent,  which  position  he  held 
when  the  road  was  equipped  with  electricity.  Mr.  Sloan  left  St. 
Paul  when  the  systems  in  St.  Paul  and  Minneapolis  were  consoli- 
dated  and   accepted   an   office   with   the   street   railway   company  at 
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West  Superior,  Wis.,  coiitimiiiiy  tlii.s  coimuclioii  fur  18  inontlis, 
when  in  Seplemljer,  1895,  lie  became  general  manager  of  ilie  Calu- 
met Electric  Slnel  Railway  Co. 

William  A.    Ilanling  was  born  in    liristol,    I'jikI.hiiI,   in   iWq,  anil 
was   eihicateil   as   :i   mechanical   .ami   eli-<lrica!   rnf,'imcr   in    l.omlon. 


In  i88j  he  came  lo  America  and  went  into  business  in  the  North- 
west Territory  of  Canada,  in  partnership  with  his  father.  A  few 
years  later  he  went  to  the  Pacific  Coast  and  engaged  in  electrical 
engineering  work.  In  i8y6  he  became  master  mechanic  and  elec- 
trical engineer  of  the  Calumet   ICIeclric  Street   Ky. 


Suburban  Railroad  Co. 


The  Suburban  Railroad  is  another  of  Mr.  Yerkes'  roads,  a  con- 
Irulling  interest  having  been  actiuireil  by  him  in  July,  1897.  The 
ccnnpany  was  organized  May  H,  1895.  and  a  contract  made  with  a 
specially  organize<l  construction  company  for  building  the  road. 
Financial  dilliculties  prevented  the  execution  of  this  contract  and 
tiie  work  was  let  to  Naugle,  llolcomb  &  Co.,  of  Chicago,  in  No- 
vember, 1896;  this  firm  completed  the  construction  of  17  miles  of 
double  track  in  July,  1897,  and  in  the  same  month  it  was  secured  by 
the  Ycrkes'  interests. 

The  company  leased  lor  50  years  lioni  ihe  Chicago  &  Northern 
Pacific  R.  R.  9  miles  of  double  and  sH  miles  of  single  track  and 
from  the  Wisconsin  Central  1.7  miles  of  single  track,  which  gives  it 
two  routes  from  the  city  west  to  the  Dcsplaincs  River,  and  a  line 
from  the  western  terminal  of  the  elevated  roads  southwest  to  the 
town  of  La  Grange.  A  portion  of  the  leased  lines  was  equipped  for 
electric  traction  and  the  company  now  operates  56  miles. 

The  future  of  this  company  is  very  promising,  there  being  a  popu- 
lation of  about  200,000  people  within  easy  reach  of  the  road;  there 
arc  three  large  cemeteries  and  a  number  of  picnic  grounds  on  the 
lines  which  further  greatly  increase  the  trallic.  Power  is  supplied 
by  one  of  the  power  houses  of  the  Chicago  Consolidated  Traction 
Co.  The  company's  own  power  house,  which  is  not  used  at  the 
present  time,  however,  is  at  Harlem  Ave.  and  22d  St.;  the  equipment 
of  this  station  includes  three  250-h.  p.  Stirling  boilers,  carrying 
steam  at  125  lb.,  and  two  tandem  compound  condensing  engines, 
17^  and  3i  by  48  in.,  and  12  and  22  by  48  in.,  direct  connected  to 
Walker  generators  of  250  kw.  and  400  kw.  capacity,  respectively. 
The  boilers  are  fitted  with  Mesner  stokers.  Deane  jet  condensers 
and  pumps  are  used. 

This  station  is  the  second  street  railway  power  ]ilant  at  which  a 
reservoir  and  cooling  tables  were  installed  to  enable  the  condensing 
water  to  be  used  over  and  ovj;r  again.  The  reservoir  is  100  x  200 
ft.  and  provides,  including  the  tables,  36,5fx5  sq.  ft.  of  cooling  sur- 
face. The  water  for  the  station  is  drawn  from  an  8-in.  well,  185  ft. 
deep  by  a   Pohle  air  lift;   this   is  motor  driven.     The  car  house  is 


near  the  power  station  and  is  a  brick  building  114  x  124  it.,  wiili  10 
tracks;  at  one  end  are  the  repair  shops. 

All  of  the  new  track  was  laid  with  7-in.  70-lb.  T-rails  in  60-fl. 
lengths;  cedar  ties  were  used  on  tangents  and  oak  lies  on  the  curves. 
Much  of  the  track  is  paved  between  the  rails  with  cedar  blocks, 
though  it  runs  through  open  country.  The  trolley  wires  are  No.  00 
furnished  by  Washburn  &  .\Ioen;  the  insulators,  cars,  etc.,  arc  all  of 
the  Ohio  Urass  Co.  make. 

The  rolling  stock  of  this  road  consists  of  14  motor  and  10  trail 
cars  made  by  the  Pullman  company.  The  motor  cars  are  42  ft.  6 
in.  long,  with  closed  vestibules  at  each  end;  the  trailers  arc  of  the 
same  dimensions,  but  not  vestibulcd.  Each  car  has  24  double  scats 
of  the  Hale  &  Kilburn  walk-over  pattern,  spring-edged  and  rattan 
covered.  The  Gold  hot  water  heaters  are  used. 
The  cars  are  mounted  on  McGuire  No.  26  trucks  with  s  ft.  6  in. 

wheel  base,  and  23  ft.  between 
centers.  The  motors  arc 
Walker  50-h.  p.  one  to  each 
truck;  the  motors  drive  the 
forward  axle  of  the  forward 
truck  and  the  rear  axle  of  the 
rear  truck.  Each  car  has  two 
trolley  poles,  the  rear  one  only 
being  used.  The  cars  are 
equipped  with  air  brakes  and 
air  compressors  made  by  the 
Christensen  Engineering  Co., 
of  Milwaukee:  part  arc  motor 
driven  and  part  axle  driven 
compressors. 

The   officers   of   the   Subur- 
c.  s.  LKLiis.  ban  Railroad  Co.  are:     Presi- 

'''■'^■^'"•">-  dent,  John   M.   Roach;   secre- 

tary, C.  S.   Leeds;  treasurer,  C.  F.   Marlow;  superintendent.  J.  J. 
Linden. 


Chicago  Electric  Traction  Co. 


The  Chicago  Electric  Traction  Co.  is  the  successor  to  the  Engle- 
wood  &  Chicago  Electric  Railway  Co.,  which  was  incorporated 
Jan.  II,  1893.  In  1894  the  company  built  about  1-5^  miles  of  track 
in  63d  and  67th  Sts.,  and  connecting  avenues,  which  is  used  jointly 
by  the  Calumet  under  a  lease.  Control  of  the  bonds  issued  by 
the  company  was  acquired  by  parties  interested  in  the  Electric 
Storage  Battery  Co.,  of  Philadelphia,  with  the  understanding  that 
storage  battery  cars  would  be  used.  Nearly  all  the  tributary  terri- 
tory is  sparsely  settled  and  the  company  became  insolvent,  and  in 
January,  1897,  G.  Herbert  Condiet.  who  had  charge  of  the  con- 
struction work,  and  later  was  general  manager,  was  appointed  re- 
ceiver. The  receiver  operated  the  road  until  Oct.  12.  1897,  when 
it  was  sold  to  J.  S.  Bache  for  $260,000;  a  reorganization  was  then 
efifected  under  the  name  Chicago  Electric  Traction  Co. 

The  company  has  2954  miles  of  track,  extending  from  South  Park 
Ave.  and  63d  St.,  where  it  connects  with  the  South  Side  Elevated 
and  the  Chicago  City  roads,  south  to  Englewood,  Washington 
Heights.  Blue  Island  and  Harvey,  and  a  branch  runs  west  from 
Morgan  Ave.  through  to  Morgan  Park.  There  are  several  summer 
resorts  and  three  cemeteries  on  the  lines;  a  large  summer  traffic 
results  from  the  former,  and  for  the  latter  a  special  funeral  car 
is  operated.  On  the  Morgan  Park  line  is  a  grade  of  9.3  per 
cent  for  371  ft.,  and  as  this  could  not  be  surmounted  with  a  so-h.  p. 
motor  geared  to  one  axle  only,  a  Bronsdon  counter  weight  system 
was  installed  similar  to  those  at  Providence  and  St.  Paul,  which 
have  been  described  in  the  "Review." 


The  track  was  built  by  C.  E.  Loss  &  Co.,  and  is  of  the  very 
best  construction,  as  this  was  essential  to  long  life  of  the  battery 
plates.  The  rails  are  7-in.  80-lb.  Johnson  girders,  laid  on  oak  ties 
spaced  2  ft.  c.  to  c.  Tie  plates  are  used;  the  joints  are  made  with 
6-bolt  fish  plates  and  a  tie-rod  is  placed  at  every  joint 

The  rolling  stock  comprises  50  motor  cars  and  26  trailers,  built 
by  the  St.  Louis  Car  Co.,  and  mounted  on  du  Pont  trucks,  made  by 
the  Lorain  Steel  Co.  Each  motor  car  carries  a  battery  tray  con- 
taining 72  cells.  8  .X  5  in.  and  18  in.  high;  the  batteries  weigh  3^2 
tons,  and  can  deliver  400  ampere  at  150  volts.  There  is  one  50-h.  p. 
W'alker  motor  suspended  on  the  outside  of  the  car  a.xle. 

The  power  station  and  car  house  are  at  88ih  St.  and  Vincennes 
Road;  this  is  convenient  to  the  Rock  Island  tracks,  over  which  coal 
is  delivered  to  the  station. 

The  car  house  first  built  is  of  brick.  175  .x  loj  it.,  and  at  the 
front  end  is  two  stories  high,  the  offices  being  on  the  second 
floor.  Last  summer  a  new  car  house  of  iron  and  steel  construc- 
tion. 100  X  160  ft.,  was  built  in  the  rear  of  the  old  one.  The 
power  station  adjoins  the  brick  car  house,  and  is  73  it.  long:  the 
engine  room  extends  across  the  front  side  of  the  building,  and  is 
30  ft.  wide;  the  boiler  room  back  of  it  is  37  It.  wide. 

The  plant  diflfers  from  other  street  railway  stations  in  that  the 
generators  are  not  all  of  the  same  voltage,  as  it  is  necessary  to 
have  three  circuits  of  different  potential  to  charge  the  batteries 
properly.  Four  6-pole,  190-kw.  shunt  wound  W'alker  generators, 
with  a  variable  voltage  between  160  and  190  were  installed.     This 
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is  the  ultimate  dynamo  capacity  of  the  station,  the'  fourth  machine- 
being  held  in  reserve.  The  dynamos  are  direct  connected  to  two 
250-h.  p.  Willans  engines,  built  by  the  Bullock  Manufacturing  Co: 
These  two  engines  are  at  either  end  of  the  room,  and  the  design 
contemplated  a  third  one.  of  500  h.  p.  in  the  center.  To  give  the 
most  flexible  arrangement  the  .Arnold  system,  invented  by  Bion  J. 


Weston  illuminated  dial  ammeter  and  voltmeter  and  a  resistance 
box  ior  controlling  the  voltage  are  attached  to  each  generator  panel. 
In  the  boiler  room  are  three  200-h.  p.  Heine  boilers  fitted  with 
Roney  stokers;  there  is  room  for  three  more.  A  Green  econo- 
mizer with  192  tubes  is  installed.  .\  Winlhington  cooling  tower 
12  ft.  in  diameter  and  30  ft.  high  is  located  near  the  stack;  in  warm 
weather  a  large  fan  driven  by  a  Siemens-Halskc  motor  is  operated 
in  cnnneclioM  with  the  tower. 


I!.\tti:ky  elevator. 


CH.VRCINr,  TAl'.LES. 


.■\rnold.  president  of  tlie  .Arnold  Electric  Power  Station  Co.,  was 
adopted.  A  solid  shaft  with  couplings  extends  from  one  engine  to 
the  other.  The  armatures  of  the  generators  are  fixed  to  quills. 
which  are  free  to  rotate  about  the  solid  shaft.  This  makes  a  very 
complete  and  compact  engine  generator  installation,  a  i,ooo-h.  p. 
plant  occupying  a  floor  space  only  12  x  56  ft.  Each  engine  has 
two  sets  of  cylinders,  the  cranks  being  at  180  degrees.  The  steam, 
entering  the  high  pressure  cylinder,  from  the  steam  chest,  expands 
through  the  hollow  piston  rod  into  the  receiver  space  below,  ready 
to  act  on  the  following  piston.  An  air  cushion  takes  up  the  mo- 
mentum of  the  moving  parts  and  permits  a  speed  of  380  r.  p.  m. 
without  excessive  noise  or  vibration.  The  speed  is  regulated  by  a 
throttle  valve  in  the  steam  pipe  controlled  by  a  centrifugal  shaft 
governor. 

Just  to  the  rear  of  the  power  units  is  the  white  marble  switch- 
board,  consisting   of  five   panels,   one  for  each   generator  and  the 
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fifth  for  the  motor  and  auxiliary  switches.  There  are  four  bus  bars, 
the  three  lower  ones  being  for  the  high,  medium  and  low  volt- 
ages and  the  top  one  the  common  negative  bar. 

Each  panel  has  two  switches,  one  for  the  negative  lead  of  the 
generator  after  it  has  passed  through  a  recording  ammeter  and 
circuit  breaker,  and  the  other  switch  can  be  turned  through  a  semi- 
circle making  connection  with  any  of  the  three  positive  bus  bars. 


One  of  the  most  interesting  features  of  this  road  is  tlie  method 
of  handling  the  car  batteries.  The  charging  tables  are  located  in 
the  basement  of  the  car  house;  a  traveling  carriage  with  an  eleva- 
tor at  each  end  runs  in  an  alley  way  between  the  two  charging 
tables.  The  elevators,  the  carriage  and  the  shifting  rolls  for  moving 
the  battery  trays  about  are  driven  by  electric  motors  and  the 
whole  operation  of  removing  a  discharged  battery  and  placing  a 
fresh  one  under  a  car  can  be  done  in  50  seconds. 

Each  battery  cell  has  nine  plates  7^  in.  wide  by  14^^  in.  long; 
five  of  these  are  negative  of  the  "Chloride  type,  14  in.  thick,  and 
four  positive  of  the  "Tudor"  or  "Manchester"  type  S-16  '"•  thick. 
The  battery  tray  is  covered  by  a  loose  fitting  rubber  crate,  which 
prevents  the  electrolyte  from  splashing  out  of  the  jars.  In  charging 
the  discharged  battery  is  first  connected  to  the  i6o-voIt  main  with 
a  current  of  150  amperes  flowing.  The  current  decreases  as  the 
counter  electro-motive  force  increases,  and  when  the  current  di- 
minishes to  30  amperes  the  battery  is  switched  into  the  172-volt  cir- 
cuit. The  current  jumps  to  150  amperes  and  diminishes  again,  and 
then  the  terminals  are  transferred  to  the  176-volt  circuit.  This  op- 
eration can  be  accomplished  in  about  40  minutes,  although  a  slight- 
ly better  battery  efficiency  is  shown  when  the  time  is  longer.  For 
a  more  detailed  description  of  this  plant  and  data  on  performance 
see  St.  Ry.  Rev.  Feb.,  1898,  p.  73. 

A  sub-station  was  recently  built  at  the  Harvey  terminus  of  the 
line,  which  is  13  miles  from  the  88tli  St.  power  station.  The 
round  trip  of  26  miles  is  more  than  the  batteries  should  be  required 
to  make  in  regular  service,  and  the  sub-station  is  for  partially 
charging  them  at  Harvey.  This  plant  comprises  a  so-h.  p.  Nash 
gas  engine,  using  gasoline,  a  40-kw.  Eddy  generator  and  a  station 
battery.     In  the  basement  are  charging  tables  and  elevator. 

The  operating  expenses  of  this  road  for  i8g8  were  reported  as 
8.75  cents  per  car-mile,  and  we  are  advised  that  this  figure  has 
not  shown  any  increase  for  the  nine  months  of  1899. 

The  ofiicers  of  the  company  are:  President,  I.  L.  Rice;  vice- 
president,  H.  Atkinson;  general  manager,  E.  R.  Gilbert;  treasurer, 
J.  S.  Bache;  superintendent,  A.  E.  Davies. 

E.  R.  Gilbert,  general  manager  of  the  Chicago  Electric  Traction 
Co.,  has  been  connected  with  electric  street  railways  almost  from 
the  beginning  of  his  business  career,  paying  particular  attention 
in  recent  years  to  the  application  of  storage  batteries  to  street  car 
locomotion.  He  began  work  as  a  shop  hand  in  the  factory  of  the 
Eddy  Electric  Manufacturing  Co..  of  Hartford,  Conn.,  his  native 
city,  but  soon  pushed  himself  forward  to  more  responsible  posi- 
tions.    He  was  finally  made  manager  of  the  Boston  ofiice  of  this 
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cfinccrii.  Rfceiving  an  ofTcr  from  ilie  Il.'iilfonl  Struct  Ky.,  he 
resigned  (roiii  tin.'  lulily  coiiipany,  lakiiiK  up  llic  (ltiti<?s-(>(  piir- 
clia.sing  agent  fur  llir  I  l.irllipnl  syslnn.  .end  conlinniiig  in  this 
capacity  nntil  aslud  In  k"  '"  I'liil.idclpliia  .-is  inan.'iger  uf  tlic 
I  Inhiicslmrg.   'I'acciiiy   dt    I''rard<ford    I'dcclric   Street    Uy..   which   he 


did.  .  When  Mr.  Condicl  resigned  as  manager  o(  the  Knglewood 
&  Cliic;(gi)  I'lleclric  Kailway  Cd.  Mr.  fjilljert  was  cahe<l  to  Chicago 
lo  fill_  his  phice  with  llie  rcorganizeil  company,  and  lias  remained 
in  this  position  ever  since,  the  road  under  his  management  en- 
joying a  period  of  niar|$ed  prosperity. 


South  Chicago  City  Railway  Co. 


'I"hc  Sciiilh  ('hica.i;(i  t'ity  Kailway  Cn.  wa>  iin'Mipnr.iIrd  .\l;iy  31, 
188.?,  as  the  iOwing  .\veniie  Horse  Kailway  Co.,  the  name  being 
changed  in  18K5.  The  old  company  had  a  few  miles  of  track  in 
.Soiiili  CliK-.iK'i  whiih  was  operated  by  horses  ninil  permission  to 
Use  cK-itruily  ami  :iUo  franchises  for  a  large  number  of  other 
streets  were  secured  in  1S91  and  1892.  This  company  now  has  ,35 
miles  of  electric  road  with  a  northern  terminus  at  63d  St.  and  Mach- 


generalor  and  one  Ifleal  engine  direct  connected  lo  a  65-kw.  Mather 
generator;  in  the  boiler  rormi.  which  is  60  x  100  ft.,  are  three  350-h.  p. 
Slirhng  boilers.  'Ilie  large  engine  has  jacketed  cyhnders  and  a  su- 
perheating receiver;  all  of  them,  except  the  I'leal.  have  belted  con- 
ilensers.  Between  the  low  pressure  cylinder  and  condenser  o(  the 
compound  is  a  closeil  feed  water  heater.  There  is  also  a  fjreen 
conomi/.er.    There  is  also  an  interesting  booster  installation  at  this 
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son  Ave.  where  connection  is  made  with  tlie  Chicago  City  and  the 
South  Side  Elevated;  its  principal  line  runs  from  63d  St.  to  Roby, 
Ind.,  eight  miles,  and  is  quite  close  to  the  lake  shore. 

The  Hammond,  Whiting  &  East  Chicago  Railway  Co.  was  char- 
tered in  1892,  to  build  an  electric  road  connecting  these  Indiana 
towns;  12  miles  of  single  track  was  built,  including  a  line  from 
Roby  to   Whiting.     In   1896  a  controlling  interest  was  bought  by 


liOlLIiR    ROOM. 

parties  controlling  the  South  Chicago  City  road,  and  the  two  have 
since  been   operated  as  one. 

The  combined  mileage  of  these  two  companies  is  now  57!. •  miles, 
all  operated  from  the  power  house  of  the  South  Chicago  City  com- 
pany at  South  Chicago.  This  plant  is  on  Ewing  Ave.  near  the  92d 
St.  Bridge,  and  is  equipped  with  three  Allis  engines.  22  x  48  in.  belt 
connected  to  three  Edison  200-kw.  generators,  one  compound  en- 
gine, 20  and  48  X  48  in.,  direct  connected  to  a  5oo-k\v.  Westinghouse 


station;  two  50-kw.  General  Electric  multipolar,  series  boosters  are 
direct  connected  to  a  150-h.  p.  multipolar  shunt-wound  motor. 
These  three  machines  are  well  shown  in  the  illustration.  The  Ham- 
mond end  of  the  line  is  g'A  miles  from  the  power  station. 

The  rolling  stock  comprises  74  motor  and  53  trail  cars  built  by  the 
St.  Louis,  Brownell  and  Pullman  companies.    The  motor  cars  are 


WILLIAM   WALMSLEY. 
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mounted  on  McGuire  and  Peckham  trucks  and  fitted  with  West- 
inghouse motors. 

The  officers  and  staflf  of  the  company  are:  President.  D.  F.  Cam- 
eron; vice-president.  D.  M.  Cummings:  secretary,  treasurer  and 
purchasing  agent.  O.  S.  Gaither;  superintendent,  William  Walms- 
ley;  chief  engineer  of  power  station.  Edwin  Jowett. 
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The  Chicago  &  Milwaukee  Electric  Railway. 


The  opening  a  few  weeks  ago  of  tlic  entire  section  of  the  Chi- 
cago &  Milwaukee  Ry.  between  Evanston  and  VVaukegan,  a  dis- 
tance of  2/  miles,  marks  the  introduction  of  a  new  system  of  elec- 
trical distribution  for  long-distance  interurban  railways  combining 
both  direct  and  alternating  current  transmissions  and  auxiliary 
storage  batteries  to  take  care  of  the  temporary  heavy  loads.  This 
system  was  worked  out  by  Mr.  Bion  J.  Arnold  four  years  ago  while 
acting  as  consulting  engineer  for  a  long-distance,  high-speed  line, 
and  may  be  summarized  as  follows:  The  road  is  divided  into  sec- 
tions and  at  about  the  middle 
of  each  section,  except  tha'  one 
contiguo^is  to  the  power  house, 
is  located  a  sub-station  con- 
taining an  equipment  of  tians- 
formers  and  rotary  conveiters 
and  a  storage  battery  auxihary. 
These  sub-stations  receive  their 
energy  through  a  3-phase 
transmission  line  from  high 
tension  alternating  current 
generators  in  the  main  power 
house,  which  also  contains  sul- 
ficient  direct  current  machinery 
to  feed  the  section  of  the  road 
adjacent  to  it.  This  arrange- 
ment presents  so  many  eco- 
nomies over  the  ordinary  di- 
rect current  system  of  distri- 
bution for  long  distances  that 
when  Mr.  Arnold  was  called  in 
as  consulting  engineer  for  the 
Chicago  &  Milwaukee  Electric 
Railway  Co.  he  advised  this 
system,  and  the  first  section  of 
the  road,  which  was  built  be- 
tween Highland  Park  and  Waukegan,  by  C.  E.  Loss  &  Co.,  was 
equipped  according  to  this  plan.  For  this  section  a  power  house 
was  built  at  Highwood  containing  one  5,soo-volt  alternator,  and  a 
sub-station  at  North  Chicago  containing  one  rotary  converter  and 
without  a  storage  battery.  The  equipment  of  this  first  section  was 
of  a  temporary  nature  and  was  more  or  less  incomplete.  The  line 
was  about  15  miles  long  with  a  single  track,  but  it  proved  success- 
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ful   and    thoroughly   conviiiced    Mr.    .\rnold    of   the   advantages   of 
this  system. 

With  the  extension  of  the  railway  to  Evanston  and  the  comple- 
tion of  the  plans  came  a  change  of  management  of  the  road,  and 
considerable  oposition  to  the  alternating  current  was  evinced  by  the 
new  management,  and  in  order  to  complete  the  work  along  the 
lines  originally  laid  out  the  Arnold  Electric  Power  Station  Co. 
submitted    a    proposition  to     carry     out     the    work    under  a  guar- 


FIG.  1-1'I)VVICK   HOUSE,  HIGHWOOD. 

antee  that  the  operation  of  the  road  would  reach  a  certain  specified 
efficiency.  It  was  under  this  condition  that  the  Arnold  company 
was  awarded  the  contract  for  the  extension  of  the  road  with  the 
exception  of  the   rolling  stock   and  track. 

This  included  engine,  batteries,  direct  current  and  alternating 
current  generators,  switchboards,  transformers,  rotary  converters, 
economizer,  pumps,  mechanical  draft  apparatus,  condensers,  piping, 
cooling  taliU-  and  reservoir,  power  house  building,  two  sub-station 


FIG.  3— ENGINE  ROOM,  HIGHWOOD-FILER  &  STOWELL  ENGINES. 
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CROSS  SECTION  OF   I'OWKR  ST.ATION. 


FIG.  3-PLAX  OF  POWER  STATION  AT  HIGHWOOD. 


buildings,  car  barns,  offices  and  overhead  equipment,  all  to  be  com- 
plete  ready  for  operation. 

The  policy  of  the  Arnold  company  of  working  out  its  own  solu- 


tion of  the  engineering  problems  and  submitting  plans  and  speci- 
fications with  its  proposition,  together  with  an  economy  guarantee 
covering  the  entire  installation,  makes  this  contract  a  notable  one; 
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and  it  is  to  be  remarked  that  throughout  the  work  upon  this  road 
the  most  pleasant  relations  have  existed  between  the  officers  of  the 
road  and  the  Arnold  company. 

The  route  oi  the  Chicago  &  Milwaukee  road  runs  through  a  chain 
o!  charming  suburban  towns  and  country  residence  districts  lying 
along  the  lake  shore  north  of  Evanston.  Starting  at  the  latter  place 
the  line  runs  practically  north  throughout  its  entire  length,  and 
after  reaching  W'ilmctte,  the  first  town  north  of  Evanston,  the  road 
makes  a  detour  lo  the  west  where  it  approaches  the  tracks  of  the 
Chicago  &  Northwestern  R.  R.  and  from  here  passes  over  its  pri- 
vate right  of  way  through  Kenilworth,  Winuetka,  Lake  Side,  Glcn- 
coe,  Kavina  and  Highland  Park,  at  which  place  it  emerges  upon  the 
public  highway.  This  section  is  double  tracked  and  comprises  the 
extension  wdiich  has  recently  been  conipletetr  Continuing  from 
Highland  Park  the  single  track  line  passes  through  Highwood.  Fort 
Sheridan,  Lake  Forest,  Lake  Bluflf,  North  Chicago  and  Waukegan. 
-IS  present  terminus,  the  entire  line  closely  paralleling  the  tracks 
of  the  C.  &  N.  \V.  R.   R. 

The  roadbed  was  built  by  the  North  .-Xmeriean  Railway  Construc- 
tion Co.,  of  65  lb.  rails  of  the  American-Society  of  Civil  Engineers' 
section,  laid  upon  wooden  cross  ties,  except  in  passing  through 
the  towns,  where  girder  rails  were  required.     The  rails  arc  joined 


posite  each  sub-station  are  fed  by  the  current  from  the  rotary  con- 
verters. The  direct  current  feeder  is  tied  inlu  the  trolley  line  at  five 
pciinls  in  every  mile,  except  that  there  are  no  connections  to  this 
feeder  for  one  mile  each  side  of  the  station  in  order  not  to  obtain 
too  higli  a  voltage  at  this  point.  Each  of  these  sections  is  separated 
by  section  insulators  which  in  cases  of  emergency  permit  any  sec- 
tion of  the  road  to  be  cut  out,  but  by-pass  switches  are  placed  on 
the  poles  opposite  the  section  insulators  which  permit  the  current 
to  shunt  around  them,  and  in  general  they  are  closed  so  that  the 
current  from  the  rotaries  is  connected  in  parallel  with  the  direct  cur- 
rent generator  at  the  power  house.  From  this  description  it  will 
be  seen  that  the  direct  current  feeds  nine  miles  in  the  center  of  the 
road  and  each  sub-station  feeds  nine  miles  at  each  end  of  the  road. 
The  line  material  was  furnished  by  the  11.  W.  Jolnis'  Manufacturing 
Co. 

POWKlt   HOUSE. 

The  general  arrangements  of  the  jiower  house  and  sub-stations  of 
this  road  have  already  been  outlined  in  the  "Review"  for  .August, 
i8g8,  page  560,  but  with  the  completion  of  the  system  additional 
data  arc  available  which  will  make  a  more  detailed  description  of 
the  plant  of  interest.     The  power   house  at    Highwood   is  built  of 


FIG.  +-CROSS  SECTION  OF  "ARNOLD  SYSTEM.' 


with  4-hole  24-in.  fish  plates  and  are  connected  with  .\tkinson  rail 
bonds.  The  turnouts  on  the  15  miles  oi  single  track  are  provided 
with  spring  switches. 

The  overhead  work  is  span  w^ire  construction  on  the  double 
track  section  and  bracket  construction  on  the  single  track  line.  In 
passing  through  the  towns  the  franchises  which  were  secured  re- 
quired the  use  of  iron  poles.  These  are  made  of  pipe  5,  6  and  7 
inches  in  diameter  of  the  different  sections  and  are  set  in  con- 
crete. The  remainder  of  the  poles  are  wooden  and  carry  4-pin 
cross  arms,  three  of  the  insulators  carrying  the  wires  of  the  3-phase 
system  and  the  fourth  insulator  the  direct  current  feeder.  The  in 
sulators  are  the  ordinary  double  petticoat  glass  pattern  and  no 
trouble  has  developed  with  their  use  for  the  high  tension  lines.  The 
trolley  wire  is  a  No.  00  B.  &  S.  gage  hard  drawn  copper  wire  fur- 
nished by  the  American  Steel  &  Wire  Co.,  and  is  fed  from  a  No. 
0000  feeder,  which  runs  almost  the  whole  length  of  the  road.  The 
general  arrangement  of  the  wiring  is  as  follows:  From  the  power 
house  at  Highwood  near  the  center  of  the  road  three  lines  of  No. 
4  wire  run  south  to  the  sub-station  at  Winnetka  and  three  lines  of 
No.  8  wire  run  north  to  the  sub-station  at  North  Chicago.  These 
lines  carry  the  high  tension  3-phase  currents.  The  road  is  divided 
into  six  sections  of  4'/,  miles  each,  two  sections  being  fed  from  each 
station.  The  two  middle  sections  are  fed  from  the  power  house  by 
a  direct  current  from  the  station  generator  and  the  two  sections  op- 


yellow  pressed  brick  and  its  general  appearance  is  shown  in  Fig.  I. 
The  plan  and  elevation  in  Fig.  2  show  the  details  of  the  building 
and  the  location  of  the  machinery.  The  engine  equipment  consists 
of  two  Filer  &  Stowell  tandem  compound  condensing  engines  of  the 
Corliss  type,  one  having  cylinders  17  and  30  x  36  in.  and  the  other 
22  and  38  X  42  in.  Botli  engines  run  at  a  speed  of  125  r.  p.  m., 
which  is  a  rather  unusual  speed  for  engines  of  this  type.  The 
generators  are  three  in  number,  two  being  alternating  and  one  a 
direct  current  machine,  and  these  are  direct  connected  to  the  en- 
gines by  means- of  the  ".Arnold  System."  The  large  engine  nor- 
mally drives  one  alternator  and  the  direct  current  generator,  and  the 
small  engine  the  other  alternator,  but  the  quill  system  permits  con- 
siderable flexibility  in  the  connections  of  the  machines. 

The  alternators  have  24  poles  and  have  a  capacity  of  250  kw. 
They  generate  a  current  of  5.500  volts  initial  pressure  and  of  25  cy- 
cles. The  direct  current  generator  is  a  6-pole  machine  of  250  kw. 
capacity  and  generates  a  current  of  from  600  to  650  volts  pressure. 
.-Ml  oi  the  electrical  equipment  is  of  the  General  Electric  Co.'s  man- 
ufacture, and  a  general  view  of  one  of  the  alternators  and  the  large 
engine  is  shown  in  Fig.  3. 

The  small  engine  is  provided  with  a  special  arrangement  of  pip- 
ing by  means  of  which  its  capacity  may  be  doubled  in  case  of  a 
break  down  of  the  large  engine.  A  separate  high  pressure  steam 
pipe  is  connected  to  the  low  pressure  cylinder  of  the  small  engine 
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so  lliiil  llii-  l<iw  prfssiirc  cyliiulcr  can  l:iUc  IiIkIi  i)rcssiirL'  sicaiii 
tliroiigli  a  reducing  valve.  VVlicii  lliis  is  done  llie  liixli  pressure  cyl- 
inder is  arranged  lo  exliausl  directly  into  the  condenser  instead  o( 
into  tile  low  pressure  cylinder,  iiy  means  of  tins  arrauKernenl  the 
small  enniiie,  vvcjidd  Ije  able  to  temporarily  run  the  road  in  case  rjf 
accident  to  the  large  one,  while  the  latter  is  of  sullicieiil  capacity  lo 
economically  run  the  road  alone.  The  engine  and  holier  room 
piping  is  fitted   with   Crane   v.-iKe-.. 

From  the  diagram,  Fig.  _',  il  will  he  ^i-i  11  tli.it  the  b;iseinem  oi  the 
engine  room  forms  an  open  pit  luiweni  llic  engines  in  which  two 
Deanc  jet  condensers  are  silualed.  each  lieing  sufficient  in  capacity 
for  the  engine  lo  which  it  is  adjacent.  These  condensers  arc  fur- 
nished with  water  from  a  cooling  table  aiul  reservoir  in  front  of  the 
biiildiiiK.  ^Iiowii  111  I'ln  1.  The  table  is  I.v  ft.  long  by  ,\0  ft.  wide 
and  contains  three  shelves,  one  above  the  other  about  a  foot  apart. 
The  table  stands  over  a  reservoir  150  ft.  .\  Oo  ft.  in  area  .and  S  ft. 
deep.  Hot  water  from  the  condensers  is  discharged  onto  the  top 
shelf  of  the  table  near  the  building  and  runs  lo  the  further  end 
where  it  falls  miio  ilu-  siennd  shelf  and  back  along  this  to  the  third 
slu'lf.  from  which  it  f.ilK  into  the  reservoir  at  the  further  end.  the  in- 
take pipe  for  the  cniicKiisers  being  iie.ir  the  building  ,inrl  at  llie  n|i 


FIG.  5— SUB-STATION.  \VINNETK.\. 

posite  end  of  the  reservoir  from  that  in  wdiicli  the  hot  water  from 
the  table  falls.  The  bottom  of  the  reservoir  is  built  of  cinder  con- 
crete from  which  the  sides  slope  upwards  at  an  angle  of  45  degrees 
for  4  ft.,  this  part  being  built  of  stone  concrete.  On  top  of  the 
slanting  walls  is  a  vertical  brick  retaining  wall  which  brings  the 
height  of  the  reservoir  up  to  8  ft.  An  important  feature  of  the 
engine  room  is  the  system  of  connecting  the  generators  and  en- 
gines referred  to  above  as  the  ".-Vrnold  System."  This  device  is 
shown  in  the  plan  in  Fig.  2  and  also  in  detail  in  Fig.  4.  In  this 
system  each  generator  is  mounted  upon  a  quill  or  hollow  shaft  hav- 
ing a  solid  shaft  inside  W'ith  a  half  inch  of  space  between  them. 
These  hollow  shafts  are  held  in  position  in  the  bearings  into  which 
they  enter  half  way.  Magnetic  clutches  are  attached  to  the  engine 
shafts  which  may  be  connected  to  either  the  solid  shafts  or  the 
hollow  shafts  by  means  of  switches  upon  the  switchboard.  By 
means  of  this  system  the  large  engine  usually  drives  an  alternator 
on  one  side  and  the  direct  current  generator  on  the  other  side, 
while  the  small  engine  drives  the  otiier  alternator.  The  large  en- 
gine, however,  may  be  connected  to  drive  all  three  generators  or  the 
small  engine  may  drive  an  alternator  and  the  direct  current  ma- 
chine. As  the  two  middle  generators  may  be  driven  together  or 
separately  from  either  engine  the  system  has  much  more  reliability 
than  an  equal  number  of  independent  units.  It  has  in  fact  all  the 
advantages  of  a  belted  countershaft  connection  without  the  corre- 
sponding friction  and  belt  losses. 

The  switchboard  is  of  blue  Vermont  marble  and  is  in  the  front  of 
the  engine  room  as  shown  in  Fig.  ^.  It  consists  of  nine  panels. 
The  first  two  panels  to  the  left  are  feeder  panels,  each  containing  a 
circuit  breaker,  an  ammeter  and  a  single  pole  feeder  switch.  Next 
■  is  a  battery  panel  with  two  single  pole  switches  and  a  l.ooo-ampere 
double  reading  ammeter  with  readings  each  side  of  zero  accord- 


ing to  wlieiher  llie  batteries  are  being  charged  or  discharged.  One 
direct  current  generator  panel  contains  a  circuit  breaker,  animeler, 
two  single  prde  switches  (or  the  generator  circuit  and  one  lighting 
switch  for  the  building.     One  exciter  panel  is  equipped  with  an  am- 
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meter  and  a  voltmeter,  two  field  switches  (one  for  each  exciter)  and 
a  rheostat.  The  four  remaining  panels  arc  one  alternating  and  a 
No.  I  sub-station  panels  and  the  second  alternating  and  a  No.  2 
sub-station  panels.  The  two  alternating  generator  panels  are  alike 
and  each  contains  one  Thomson  inclined  coil  ammeter  and  an  in- 
clined coil  voltmeter,  one  3-polc  snap  switch  working  in  oil  on  the 
rear  of  the  board  with  the  handle  in  front,  one  2-pole  single  throw 
switch  for  the  field  circuits  of  the  alternators,  and  one  field  rheostat. 
There  is  also  a  synchronizing  set  consisting  of  a  pilot  lamp  and 
switch  and  six  plug  connections  for  reading  the  voltage  on  the  dif- 
ferent legs  of  the  3-phase  line. 

The  two  sub-station  or  line  panels  each  contain  one  3-polc  switch, 
one  inclined  coil  voltmeter  and  one  inclined  coil  ammeter. 

At  present  the  fields  of  the  alternators  are  run  from  two  exciters, 
belted  to  the  main  shaft,  which  are  wound  for  125  volts,  which  is  the 
standard  practice  (or  the  General  Electric  alternators.  This  ar- 
Tangement  was  adopted  temporarily  to  get  the  road  running  on 
time  and  the  fields  of  these  machines,  however,  are  to  be  rewound 
for  a  600-volt  circuit  and  will  then  be  energized  (rom  the  storage 
batteries,  doing  away  entirely  with  the  exciters  and  all  belted  con- 
nections.    The  switchboard  equipment  is  all  o(  the  General  Electric 


FIG. 


-STORAGE  BATTERY  ROOM,  WISXETKA. 


manufacture,  except  the  direct  current  instruments,  which  are  of 
the  Weston  type. 

The  boiler   room   is   situated   directly  in   the  rear   of  the  engine 

room,   from  which  it   is   separated  by  a  brick  partition   wall,   as 
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shown  in  the  diagram,  Fig.  2.  This  room  contains  three  Cahall 
boilers  of  250-h.  p.  capacity  each,  made  by  the  .\ultman  &  Taylor 
Machinery  Co.,  and  fitted  with  down-draft  furnaces.  The 
firing  is  done  by  hand  labor.  At  the  back  of  the  room  and  over 
the  rear  of  the  boilers  is  located  a  Green  fuel  economizer  of 
750  h.  p.  capacity,  which  will  deliver  the  feed  water  at  275° 
F.  An  induced  draft  is  also  provided  by  means  of  a  Sturtevant 
fan,  and  the  arrangement  of  the  draft  is  such  that  the  gases  from 
the  furnaces  may  be  delivered  to  the  stack  either  with  or  without 
passing  through  the  economizer  and  with  or  without  the  use  of  the 
induced  draft.  Indiana  egg  coal  is  used  in  the  boilers,  and  this 
is  delivered  directly  to  the  boiler  room  floor  from  a  spur  track 
from  the  C.  &  N.  W.  R.  R.,  which  runs  close  to  the  side  of  the 
building,  making  any  special  coal  handling  devices  unnecessary. 

There  are  two  Deanc  feed  water  pumps,  5  in.  and  4  in.  x  9  in.  pro- 
vided for  feeding  the  boilers. 

Directly  in  front  of  the  power  house  is  a  long,  narrow  huilcling 
containing  the  company's  offices  in  front  and  a  storage  battery 
room  in  the  rear.  The  front  portion  has  two  stories,  both  floors 
being  devoted  to  the  clerical  force  of  the  company,  while  the 
storage  battery  room  is  only  one  story  high.     The  storage  battery 


static  transformers  and  convert  it  into  a  direct  Ooo-volt  current. 
The  machines  are  4-pole,  with  one  armature,  taking  the  alternating 
current  on  a  collector  at  one  end  and  delivering  the  direct  current 
at  the  commutator  at  the  other  end.  Carbon  brushes  arc  used  at 
the  commutator  end.  The  rotarics  are  self  starting,  and  will  oper- 
ate when  the  current  is  turned  on  at  the  power  house  without  at- 
tendance, but  as  an  attendant  is  always  at  the  sub-station,  having 
a  si.\  room  living  apartment  over  the  converter  plant,  a  switch  is 
provided  for  starting  these  machines.  The  rotaries  run  at  a  speed 
of  750  r.  p.  m. 

The  location  of  the  switchboard  is  shown  in  Fig  6.  It  comprises 
seven  panels,  and  is  built  of  marble.  At  the  left  are  two  alternating 
current  panels,  each  containing  three  single  pole  switches,  one 
Thomson  alternating  current  ammeter  and  a  pilot  lamp  and  switch, 
which  constitute  the  synchronizing  set  for  starting  the  machines. 
The  third  panel  is  for  the  storage  batteries,  and  is  equipped  with 
two  single  pole  switches  and  a  1,000-ampere  double  reading  am- 
meter. Two  feeder  panels  each  contain  an  ammeter,  two  single 
pole  switches  and  a  switch  for  lighting  the  building.  The  two  direct 
current  panels  each  have  a  600-ampere  ammeter,  one  field  switch, 
two  single  pole  switches,  one  rheostat,  one  circuit  breaker  and  one 
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rooms   at   the   sub-stations   and   at   the   power   house   are   all   alike, 
and  will  be  <lescribed  together. 

SUB-STATIONS. 

Sub-Station  No.  i  is  located  at  Winnetka.  a  general  view  of  the 
building,  which  is  loo  ft.  x  30  ft.,  being  given  in  Fig.  5.  This  sta- 
tion is  divided  into  three  rooms,  one  for  the  static  transformers. 
one  for  the  rotary  converters  and  switch  board,  and  one  for  the 
storage  batteries.  The  static  transformer  room  is  a  narrow  room. 
8  X  ig  ft.,  containing  six  General  Electric  static  transformers  ar- 
ranged in  a  row  along  the  front  wall  of  the  building.  These  ma- 
chines receive  the  3-phase  current  from  the  power  house  at  5.500 
volts,  and  reduce  it  to  a  tension  of  380  volts.  Each  transformer 
has  a  capacity  of  42  kw.,  making  the  total  capacity  of  the  sub-sta- 
tion 252  kw.  On  the  partition  wall  opposite  the  transformers  are 
six  single  pole  switches  which  control  them.  These  are  arranged 
in  two  rows  of  three,  each  switch  being  surrounded  by  an  open 
marble  box  about  a  foot  deep  to  avoid  the  possibility  of  arcing. 
The  six  transformers  are  connected  in  two  multiple  series  of  three 
each,  and  the  six  switches  are  connected  one  to  each  end  of  the 
two  primary  coils  in  series.  When  all  of  these  switches  are  closed 
a  delta  connection  of  the  three  phase  circuit  is  made,  or  by  opening 
the  two  switches  connected  to  one  primary  circuit  the  load  will  be 
carried  on  the  two  other  sides  of  the  system. 

Directly  behind  the  transformer  room  is  the  rotary  converter 
room,  19  X  24  ft.,  a  view  of  which  is  given  in  Fig.  6.  This  room 
contains  the  rotary  converters  and  the  sub-station  switchboard. 
There  are  two  rotarics  on  one  side  of  the  room,  each  of  125  kw. 
capacity,    which    take    the    380-volt    alternating    current    from    the 


voltmeter.  At  one  side  of  the  switchboard  is  a  i-h.  p.  induction 
motor,  which  operates  a  small  blower.  This  is  used  for  forcing  air 
through  the  static  transformers  under  about  Yi  an  ounce  pressure 
for  cooling  purposes.  The  storage  battery  plant  occupies  the  re- 
mainder of  the  ground  floor  of  the  sub-station. 

Sub-station  No.  2  is  located  at  North  Chicago  in  a  building  iden- 
tical with  that  at  Winnetka.  except  that  it  contains  an  extension 
along  one  side,  30  ft.  in  width,  which  is  used  for  a  car  barn.  The 
interiors  of  the  two  sub-stations  are  also  identical,  both  having 
been  built  after  the  same  plans  and  specifications.  The  equip- 
ment at  North  Chicago  is  only  one-half  of  the  capacity  of  that  at 
Winnetka,  but  as  the  apparatus  and  its  arrangement  is  the  same  in 
both  cases  no  description  of  this  station  is  necessary.  It  contains 
but  three  static  trasfornicrs  and  one  rotary  converter. 

.STORAGE    BATTERIES. 

The  accumulator  plants  of  which  there  is  one  at  each  station 
form  an  important  adjunct  of  this  equipment.  The  three  batteries 
are  the  same  in  each  case  except  that  the  number  of  plates  varies, 
the  cells  at  Winnetka  containing  15  F  plates,  those  at  the  power 
house  II  F  plates  and  at  North  Chicago  7  F  plates,  all  of  the 
type  made  by  the  Electric  Storage  Battery  Co.,  known  as  chloride 
accumulators.  A  general  view  of  the  Winnetka  storage  battery 
room,  which  is  identical  in  appearance  with  the  other  two,  is 
shown  in  Fig.  7.  Each  battery  contains  288  cells,  which  are  ar- 
ranged in  rows  of  two  cells,  with  wide  aisles  between  the  rows, 
giving  easy  access  to  any  point  in  the  room.  The  room  is  also 
of  ample  size,  well  lighted  and  has  excellent  provision  for  ventila- 
tion.    The  cells   are  of  glass  and   are   considerably  larger  than   is 
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nitclcd  for  the  iircsciU  luiiiiljcr  of  plali-s  iisci!,  tlic  i'lca  bi-ing  to 
allow  tor  a  considerable  increase  in  llie  capacity  of  the  hallery  Ijy 
adding  extra  plates.  These  cells  are  set  on  the  standard  insulators 
of  the  Electric  Storage  Battery  Co.,  which  arc  two  part  glass  in- 
sulators llu'  botlnm  p.-irl  fonniiiK  .1  llat  tray  containing  oil,  in 
which  ihr  ii|i|H  1  p.nl  slaiids.  'I'lic  li.iilcries  are  in  constant  service, 
being  cliargcil  when  the  load  is  light  and  discharging  on  the  heavy 
loads.  The  operation  of  the  batteries  is  shown  on  the  donble  read- 
ing ammeter  on  the  battery  panels  of  the  switchboard  <lescril)ed 
above.  The  rate  of  discharge  is  shown  on  a  scale  one  side  of  the 
zero  poiiil.  and  the  rate  of  charging  on  the  other  side  of  the 
scale.  Tlic  accompanying  diagram  made  from  the  ammeter  reail- 
ings  showing  the  operation  of  the  battery  during  a  heavy 
load  was  taken  between  4:20  and  4:.^S  p.  ni.  on  July  4tli.  the  area  of 
the  curve  above  the  zero  line  showing  the  periods  of  charging  and 
the  area  below  zero  the  jieriods  of  discharging  of  the  battery.  The 
battery  either  charges  or  discharges  according  to  the  voltage  of  the 
line,  thus  c<iualizing  the  load  on  the  engines,  which  in  this  case 
arc  probably  about  one-third  less  in  capacity  than  woidd  be  re- 
quired without  the  batteries.  The  energy  delivered  by  the  Ijat- 
tcries  during  heavy  load  periods  and  stored  by  them  during  light 
loads  is  clearly  shown  in  the  diagram.  The  amount  of  charge  in 
the  batteries  is  told  approximately  by  hydrometer  readings  of  the 
specific  gravity  of  the  electrolyte  in  the  cells.  During  the  readings 
given  there  were  263  cells  in  series. 

The   rolling  stock   consists  of  20  motor  cars  and    i.S  trails   cars. 


built  by  the  J  <j.  Urill  and  I'ullman  companies.  The  cars  are 
all  vcstibiiled  and  have  center  aisles  with  cross  seats,  ihc  scats  ex- 
tending about  two-thirds  of  the  length  of  the  car.  The  remainder 
of  the  car  is  parlitione<l  tiff,  making  a  baggage  room  and  smoking 
conipartnieni  at  one  end,  having  side  scats  and  sliding  doors  on 
the  side  for  receiving  baggage.  The  car  bodies  arc  mounted  on 
Pcckham  trucks,  of  which  there  arc  eight  of  the  14  A  type,  extra 
strong.  These  are  double  trucks,  and  each  car  is  equipped  with 
two  General  Klectric  so-h.  p.  motors.  Rach  car  is  also  fitted  with 
Chrislensen  air  brakes,  for  which  the  air  is  supplied  from  a  rotary 
air  compressor  driven  by  an  electric  motor. 

The  company  also  has  one  Rugglcs  rotary  snow  plow,  made 
by  the  I'cckham  Co.,  and  has  recently  ordered  a  McGuire  sweeper. 

Since  the  opening  of  the  road  over  its  entire  route  the  IrafTic 
has  been  most  satisfactory,  and  on  several  occasions  it  has  (axed 
the  entire  rolling  stock  to  handle  it.  The  engineering  details  have 
also  proved  entirely  efTectivc,  and  it  is  confidently  expected  that 
the  efficiency  test,  which  will  soon  be  made,  will  fully  meet  the 
expectations  of  the  engineers.  The  road  is  run  more  on  the 
style  of  a  steam  road  than  a  street  railway,  as  the  company  now 
owns  considerable  private  right  of  way  along  its  line  and  is  ac- 
(|uiring  more  from  time  to  tfmc,  as  it  can  be  purchased. 

The  officers  of  the  Chicago  &  Milwaukee  Electric  Ry.  arc: 
I'resident,  G.  A.  Ball;  vice-president.  A.  C.  Frost;  secretary  and 
auditor,  George  M.  Seward;  treasurer,  J.  W.  Manck;  general  su- 
perintendent. R.  S.   Ives. 


The  Elevated  Railroads  of  Chicago, 


The  elevated  railroads  of  Chicago  that  arc  in  operation  aggre- 
gate almost  75  miles  and  the  Northwestern  Klcvated.  of  which  a 
considerable  portion  is  already  completed  will  bring  the  total  up  to 
100  miles.  The  territory  covered  by  the  five  elevated  roads  is  well 
shown   by  the  accompanying  map. 

South  Side  Elevated. 

The  Suulh  Side  Elevated,  which  is  known  also  as  the  "Alley  L" 
from  the  fact  of  its  being  built  on  a  private  right  of  way  adjacent 
to  the  alley  between  State  St.  and  Wabash  Ave.,  was  opened  for 
regular  traffic  to  39th  St.,  June  6,  1892,  and  to  Jackson  Park  on  May 
12,  1893.  The  Chicago  &  South  Side  Rapid  Transit  Railroad  Co. 
was  incorporated  Jan.  4,  1888:  after  many  financial  difiiculties,  the 
construction  company  h.iving  the  contract  to  build  the  road  turned 
the  property  over  to  the  railroad  company  in  December,  1892.  and 
the  latter  completed  the  road  to  Jackson  Park.  This  road,  then  oper- 
ated by  steam  locomotives,  handled  an  enormous  traffic  during  the 
World's  Fair,  but  early  in  1894  it  became  evident  that  it  could  not 
earn  fixed  charges.  The  surplus  from  i8c)3  carried  the  company  so 
that  no  default  was  made  on  bonds  till  i8(j5.  In  September.  1895. 
foreclosure  proceedings  were  instituted  by  the  trustee  for  bondhold- 
ers and  Marcellus  Hopkins  was  appointed  receiver.  Mr.  Hopkins 
operated  the  road  as  receiver  until  January,  1897,  when  a  reor- 
ganization was  eflfected.  and  the  South  Side  Elevated  Railroad  Co.. 
assumed  control.  Oct.  19.  1897,  the  company  began  operating  its 
cars  around  the  Union  loop  and  there  was  at  once  a  50  per  cent  in- 
crease in  the  traffic. 

This  road  is  particularly  interesting  for  the  reason  that  it  is  op- 
crated  on  the  Spraguc  multiple-unit  system.  The  first  six  cars  to 
be  equipped  with  this  system,  were  taken  from  service  and  shipped 
to  Schenectady.  June  11.  1897,  to  have  the  necessary  electrical  ap- 
paratus placed  in  position.  These  were  returned  October  17th  of  the 
same  year,  and  were  immediately  put  in  operation  on  the  Metro- 
politan Elevated  for  the  purpose  of  thoroughly  testing  them  and 
remedying  any  defects  that  might  develop.  These  cars  ran  on  the 
Metropolitan  until  June  5.  1898.  when  they  were  transferred  to  the 
South  Side  Elevated.  During  1897  the  Electrical  Installation  Co., 
was  given  the  contract  by  the  Sprague  Co.  to  equip  1:4  additional 
cars  belonging  to  the  South  Side  Elevated  R.  R.  with  the  Sprague 
system  and  this  work  was  carried  out  at  the  shops  of  the  Wells  & 
French  Co.  The  last  cars  of  this  lot  were  delivered  Mar.  19,  1898. 
and  on  May  15,  1898.  the  first  regular  passenger  train  was  run  with 
current  taken  from  the  third  rail.  The  elevated  company  during  the 
last  three  months  of  1898  equipped  in  its  own  shops  30  more  cars. 


Since  January,  1897  the  company  has  been  paying  3  per  cent  on 
its  stock  and  it  is  believed  will  soon  be  put  on  a  4  per  cent  basis. 
The  Sprague  system  as  installed  on  this  road  has  been  fully  dc- 
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THE  CHICAGO   ELEVATED  R.\ILROADS. 

scribed  in  the  "Review"  but  the  essential  features  may  be  briefly 
recapitulated.  For  the  most  part  each  car  is  independently  lighted, 
heated,  driven  and  braked:  there  are  some  trail  cars.     But  all  the 
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cars  in  a  train  are  controlled  by  one  motorman.  The  apparatus 
comprises  a  "master"  controller  on  each  end  of  each  unit;  master 
controller  and  train  line  cables;  removable  sections  of  the  train  line, 
called  jumpers,  which  correspond  to  the  air  hose  couplings  used 
with  air  brakes;  the  main  controller,  which  consists  of  relays  and  a 
throttle,  pilot  motors  with  automatic  limits,  a  rheostat  cylinder,  and 
a  reverser. 

The  equipment  of  the  road  includes  150  motor  cars  and  30  trailers. 
The  motor  cars  are  the  passenger  cars  of  the  original  steam  equip- 
ment; under  one  end  of  these  cars  the  old  truck  was  retained,  but 
at  the  other  end  a  motor  truck  was  added.  The  McGuirc  Manufac- 
turing Co.  furnished  the  first  120  motor  trucks  which  are  fitted  with 
a  swing  bolster,  and  the  Peckham  Truck  Co.  the  last  ,?o.  Each 
motor  truck  has  two  G.  E.  57  motors  of  the  ironclad  four-pole  type 
with  single  reduction  gears.  The  cars  are  all  equipped  with  the 
Christensen  air  brake  system,  each  car  having  a  Christenscn  motor- 


equipped  with  General  ICIcctric  motors.  Piping  from  the  com- 
pressed air  system  extends  to  each  generator  for  cleaning  the  arma- 
tures, etc.,  the  air  being  furnished  from  a  VVestinghouse  air  pump. 
Oil  is  supplied  by  a  gravity  system,  pipes  nmning  to  all  the  bearings 
from  a  tank  placed  near  the  roof  of  the  station.  After  being  used 
the  oil  is  filtered  and  two  pumps  return  it  to  the  tank. 

The  switchboard  is  of  white  marble  and  is  unusually  compact 
for  so  large  a  station.  The  four  panels  to  the  left  are  each  for  a 
generator.  Each  panel  has  a  General  Electric  circuit  breaker  and 
switches,  a  2,500-amperc  Weston  ammeter  and  field  rheostat  con- 
troller, the  resistance  of  which  is  under  the  floor.  The  next  panel 
to  the  right  receives  the  entire  current  of  the  station  and  is  de- 
signed to  carry  8.000  amperes.  It  has  a  750-voIt  voltmeter  and  an 
8,000-ampere  ammeter,  a  General  Electric  wattmeter,  and  a  Bristol 
recording  voltmeter.  The  next  panel  supplies  current  to  the  sta- 
tion.    This  goes  tn  the  live  cooling  tower  motors,  the  two  mo- 
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driven  compressor;  the  motors  have  the  General  Electric  automatic 
regulators.     The  Gold  electric  street  car  heaters  are  used  on  all  cars. 

The  power  house  is  located  at  40th  and  State  Sts.,  on  the  line  of 
the  Lake  Shore  &  Michigan  Southern,  and  was  designed  by  Messrs. 
Sargent  &  Lundy,  consulting  engineers  for  the  company. 

The  building  is  200  ft.  Ic.ig  and  divided  lengthwise  into  large 
rooms;  the  engine  room  is  59  ft.,  and  the  boiler  rootn  48  ft.  wide. 
The  engine  equipment  comprises  four  cross  compound,  con- 
densing AUis-Corliss  engines  with  cylinders  26  and  54  -x  48  in.;  speed 
80  r.  p.  m.  Each  engine  will  develop  normally  1,200  h.  p.,  but  will 
carry  a  66  per  cent  overload.  The  direct  connected  Westinghouse 
generators  are  of  8oo-kw.  capacity,  giving  1,280  anipers  at  625  volts, 
although  the  generators  are  capable  of  running  under  temporary 
overloads  of  100  per  cent.  A  Reynolds  condenser  receives  the  ex- 
haust steam  from  each  engine.  Water  is  taken  from  a  tank  under 
the  cooling  tower  outside  the  station  and  discharged  into  the  top 
of  the  tower  through  a  20-in.  pipe.  Five  motors  drive  10  fans  for 
the  cooling  tower.  These  motors  are  6-pole.  6oo-volt  and  run  at 
150  r.  p.  m.     A  30-ton  electric  crane  spans  the  engine  room  and  is 


tors  running  the  coal  handling  machinery,  the  crane  motors,  200  in- 
candescent lamps  and  20  enclosed  arc  lamps.  A  recording  watt- 
meter keeps  a  record  of  all  the  energy  so  used.  The  four  panels  to 
the  right  are  for  the  eight  feeders  running  out  of  the  station.  Each 
panel  has  two  single  pole  switches,  two  circuit  breakers  with  the 
two  ammeters  between  them. 

The  five  motors  mounted  in  the  engine  room  are  connected  by 
shafting  to  the  lo-ft.  fans  of  the  Barnard  cooling  tower,  which  is 
notable  for  its  great  size;  it  is  64  ft.  long,  ib'A  ft.  wide  and  34  ft. 
high;  beneath  it  is  a  tank  6  ft.  deep. 

There  are  12  Babcock  &  Wilcox  water  tube  boilers  tested  for  a 
pressure  of  300  lbs.,  the  pressure  of  the  station  being  only  160  lb. 
.Ml  the  high  pressure  steam  valves  were  furnished  by  the  Crane  Co. 
Two  vertical  oscillating  engines  drive  the  chain  grates,  the  ex- 
posed furnace  surface  of  each  being  7  ft.  6  in.  x  8  ft.  6  in. 

The  boiler  feed  water  is  pumped  by  three  Blake  compound  feed 
pumps,  10  and  7  x  12  in.  from  cither  the  city  mains  or  the  con- 
denser discharge.  Each  boiler  has  a  hot  water  meter  attached  and 
two   meters   register   the   water   which   is   supplied   to   the   station 
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fn.iii  llir  cily  walcr  in.-iiiis.  'I'lu-  sUcl  |jlaU'  slack  is  200  ft.  IiIkIi 
.■mil  i,i  fl,  X  in.  inu-rnal  iIkiiiuUt  ill  llii-  ln|i,  Tlic  plates  arc  Yi  in. 
■A\  llu'  liollniii  and  '1  111,  .It  llic  lop.  willi  a  lire  liricU  lining  from 
9  in.  U)  4'.'  in.  Iiiiilt  lip  ill  llic  interior,  'i'lu-rc  art  two  flues  ex- 
tending fniiii  llu-  ImpiIii'.  In  ilie  slack,  one  containing  twr)  Green 
fuel  cconoiiii/(  IS.  llu-  Iml  t,"'ises  beiiin  drawn  inlii  this  one  from  a 
point  near  llie  iiiicldlc  (i(  llie  bank  of  boilers.  This  Hue  is  closeil 
when  the  economizers  are  not  in  use. 

The    station    lias   coniplele    cqiiipmeiil    nf   inal    and    a^li    liaiidliiin 
iii.icliiiin  V.      Tlie    coal    is    drliM-nd    fmiii    llu-    cars    intn   a    Imppcr 


entire  system  is  done,  is  on  the  ground  floor,  and  is  50  fl.  s(|uarc. 
Here  is  found  a  full  set  of  metal  working  tools  and  labor  saving 
devices  for  turning  out  work  expeditiously  and  economically,  the 
collectioil  including:  I  bolt  cutter,  I  saw  lathe,  2  large  lathes 
for  I  liming  up  armature  bearings,  commutators,  shafting,  etc.  One 
nf  iluse  has  a  .l.viu.  swing  and  takes  work  up  to  9  ft.  6  in.  in  length: 
ilic-  otlwr  has  room  for  a  20-in.  swing,  and  takes  work  6  ft.  in  length. 
One  lathe  for  trueing  up  wheels.  This  machine  has  44  in.  swing, 
8  fl.  between  centers.  One  "Universal"  milling  machine.  One 
grinder,    for   grinding   tools   used    '>n   the    milling   machine.      Two 
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and  passes  through  a  motor  driven  crusher.  It  is  delivered  by  a 
MeCaslin  conveyor,  made  by  the  John  A.  Mead  Co.,  New  York, 
1(1  a  second  conveyor,  and  is  carried  to  the  coal  bins  and  tanks 
above  the  boiler  room.  The  coal  is  delivered  from  the  tanks  to 
the  mechanical  stokers  as  shown  in  the  interior  view  of  the  boiler 
room.  The  ashes  are  collected  by  the  same  conveyor  thai  handles 
the  coal.  They  drop  into  a  pit  beneath  the  boiler  and  are  damp- 
ened before  removing.  There  arc  three  feeders  extending  north 
of  the  station,  two  of  1,000,000  c.  m.  cross  section  and  one  of 
500,000  c.  m.  Til  the  south  there  are  two  of  1,500.000  c.  m..  Iwo 
of  1,000,000  c.  111.  and  one  of  500.000  c.  111.,  cross  section. 

At  two  points  on  the  line,  at  6ist  St.,  where  the  shops  are  located, 
and  at  ulh  St..  the  last  passenger  station  north  before  entering 
the  business  district,  storage  batteries  have  been  installed  for  the 
purpose  of  acting  as  equalizers  for  the  central  station,  reducing  the 
drop  in  potential  on  the  line,  adding  to  the  reliability  of  the  power 
supply,  and  to  some  extent  they  carry  the  peak  of  the  load.  Each 
of  these  two  batteries  consist  of  24S  "chloride"  cells  made  by  the 
Electric  Storage  Battery  Co..  of  Philadelphia:  each  cell  has  26 
pairs  of  plates,  with  room  in  the  tanks  for  j6  pairs  more.  Each 
battery  has  a  capacity  of  5,i5  kw.  h.  at  the  hour  discharge  rating 
and  may  be  discharged  60  per  cent  above  this  with  safety.  With 
the  batteries  connected  in  multiple  it  is  found  that  the  morning 
and  evening  generator  load  peaks  are  from  500  to  1.500  amperes 
lower  than  without  the  battery.  The  peaks  occur  at  8:15  a.  111.  and 
5:45  p.  111.,  and  the  low  points  in  the  load  curve  at  i  p.  111.  and  .? 
a.  ni.  The  current  consumption  for  niotcirs  and  lights  cm  this  road 
is  abonl  _>.  i  kw.  h.  per  car-mile. 

The  hardest  test  on  the  capacity  of  the  system  was  on  Oct.  19, 
1898,  when  the  car-mileage  was  increased  80  per  cent  above  the 
normal.  With  148  cars  and  a  total  trackage  of  nearly  20  miles.  240 
cars  per  hour  were  sent  into  and  out  of  the  loop  for  several  hours. 
This  load  w;is  carried  by  six  400-I1.  ji.  boilers  with  two  men  in 
the  fire  room. 

The  shops  and  yards  of  tlie  company  are  located  at  61st  St.  and 
Calumet  Ave.,  the  former  occupying  a  rectangular  two  story  build- 
ing, havin,g  a  frontage  on  6ist  St..  of  152  ft.,  and  on  Calumet 
.■\ve..   162  ft. 

The   main    niachiiic    shop   where   all    the    luacliine    work   for   the 


ball-bearing  drill  presses,  one  with  a  25-in.  table,  made  by  J.  A. 
Fay  &  Co.,  of  Cincinnati,  and  one  with  i6-in.  table.  One  planing 
machine.  One  grind  stone.  One  Featherstone  emery  wheel.  A 
number  of  these  machines  wxre  purchased  through  J.  A.  Fay  & 
Co.,  as  agents.  All  of  the  tools  are  run  by  belting  from  shafting, 
which  is  driven  by  a  25-h.  p.  motor,  taking  current  from  the  line 
circuit. 

Ill  the  machine  shop  is  also  placed  a  large  Sniith-Vaile  pump  for 
furnishing  water  for  fire  and  other  purposes  throughout  the  shops 
and  yards.  This  has  a  capacity  of  720  gallons  per  minute,  and  from 
the  end  of  a  3-in.  pipe  1.200  ft.  long,  supplied  with  a  three-way 
nozzle,  has  thrown  three  streams  at  once  to  a  height  of  75  ft.    The 

pump  is  direct  connected  through 
.gears  to  a  75-h.  p.  motor.  AH 
current  taken  from  the  line  for 
power  purposes  in  the  shops  first 
passes  through  a  storage  battery, 
thus  preventing  fluctuation  in  the 
line  voltage  from  aflfecting  the 
speed  of  the  tools. 

The  shafting  in  the  shop  is  sup- 
ported on  upright  timbers  entire- 
ly independent  of  the  walls.  In 
this  way  vibration  of  the  build- 
ing is  avoided,  and  even  when  all 
the  tools  are  running  full  speed 
the  noise  cannot  be  heard  in  the 
next  room.  Five  machinists  and 
two  helpers  take  care  of  all  the 
work  in  this  department. 

Opening  from  the  machine  shop 
is  the  blacksmith  shop,  where 
two  forges,  supplied  with  a  motor  driven  Ian  are  in  operation. 
Two  smiths  and  a  helper  do  all  the  blacksmith  work  required  on 
the  road.  In  the  same  room  with  the  forges  are  two  Heine 
safety  boilers  for  operating  the  heating  system.  From  these,  direct 
steam  is  led  through  mains  to  all  parts  of  the  buildings  and  yards. 
Adjoining  the  machine  shop  on  the  south  is  a  large  "general 
utility"  room.    At  one  end  of  this  are  benches  for  mending  rattan 


J    .V.    .MLiRRlMi.N. 
Superintendent. 
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seats,  and  floor  mats,  varnishing  blinds,  repairing  air  brake  valves, 
etc.  One  man  repairs  all  the  rattan  seats  on  the  system,  weaving 
in  new  pieces  where  holes  have  been  made,  and  thus  often  avoiding 
the  expense  of  an  entire  new  covering.  This  would  cost  from  $2.00 
to  $5.00,  bnt  by  the  present  arrangement  the  seat  is  made  practically 
as  good  as  new  in  two  hours  by  a  man  who  receives  15  cents  an 
hour.  One  man  also  docs  the  regrinding  and  repairing  of  all  the 
Westinghonse  air  brake  valves. 

In  the  center  of  this  general  room  is  a  small  air  compressor. 
driven  by  belting  from  the  same  motor  that  drives  the  pump  in 
the  machine  shop.  The  compressor  has  a  capacity  of  210  cu.  ft. 
free  air  per  minute,  and  is  provided  with  an  automatic  device  for 
cutting  out  the  compressor  valves  when  the  pressure  in  the  storage 
tanks  reaches  about  75  lb.  per  sq.  in.  This  enables  the  compressing 
piston  to  work  without  load  until  the  pressure  falls  below  the  pre- 
determined point,  when  the  valves  are  again  cut  in  and  the  pres- 
sure raised.  The  air  is  stored  in  nine  cylinders,  having  a  capacity 
of  21  cu,  ft.  each.  Pipes  lead  from  these  to  the  yards  for  cleaning 
out  the  cars  with  compressed  air,  and  to  the  motor  repair  shop  on 
the  floor  above  for  operating  a  pneumatic  armature  lifting  jack. 

A  small  room  adjoining  this  larger  one  is  devoted  to  armature 
winding  and  repairing.  Here  the  300  railway  motors,  all  pump 
motors,  pilot  motors  and  fields  are  kept  in  order,  and  in  addition 
considerable  work  is  done  for  the  40th  St.  power  house.  But  two 
winders  and  two  helpers  are  employed.  Tliis  speaks  well  for 
the  small  amount  of  repairs  necessary. 

The  rest  of  the  ground  floor  is  taken  up  with  store  rooms,  of 
which  there  are  two;  one  for  iron  and  steel  in  bars  and  other 
rougher  supplies,  and  one  for  the  smaller  and  more  expensive 
parts.  In  these  two  rooms  are  kept  everything  that  is  likely  to 
be  called  for  by  the  men  in  the  different  repair  and  inspection  de- 
partments. 

An  electrically  driven  elevator  runs  from  the  ground  floor  to  the 
second  story  for  raising  all  heavy  parts  and  apparatus.  This  has 
a  capacity  of  lo.ooo  lb.,  and  is  operated  by  a  15-h.  p.  motor. 

The  oil  room  is  situated  in  a  separate  building,  apart  from  the 
shops  to  avoid  risk  from  fire.  All  lamps  are  cleaned  and  filled  in 
the  same  building. 

The  second  floor  is  divided  into  paint  and  carpenter  shops,  motor 
repair  room  and  offices  for  the  foremen,  assistants,  etc. 

The  paint  and  carpenter  shop  will  accommodate  12  cars  at  a 
time  and  here  20  cars  are  thoroughly  overhauled,  repaired  and  re- 
painted every  month. 


The  motor  repair  shop  has  three  tracks,  holding  two  cars  each, 
or  six  in  all.  This  room  is  well  equipped  with  labor  saving  de- 
vices, including  two  cranes  and  a  pneumatic  lifting  jack,  de- 
signed by  Mr.  .Mien,  the  general  foreman,  for  removing  and  shift- 
ing armatures.  This  latter  apparatus  is  mounted  on  a  truck,  and 
with  it  a  damaged  armature  can  be  taken  from  the  motor,  carried 
to  the  elevator  and  the  new  one  picked  up  aTul  placed  iu  pnsition  in 
a  very  few  minutes. 

The  motor  repair  shop  opens  directly  onlci  tlio  elevated  yards, 
where  cars  are  cleaned  and  stored.  The  third  rail  in  the  yards  is 
in  sections,  and  knife  switches  are  placed  at  convenient  points 
for  cutting  out  any  section  upon  which  men  may  be  working. 
This  avoids  the  possibility  of  accident  from  touching  the  live  rail, 
while  the  employes  are  at  work. 

In  one  corner  of  the  yards  is  placed  one  of  the  most  inipurtanl 
features  of  the  whole  system.  This  is  the  testing  building.  In 
this  place,  every  car  on  the  road  is  thoroughly  examined  and  tested 
in  every  detail  once  every  three  days.  Trucks,  motors,  car  bodies, 
controllers,  etc.,  are  gone  over  step  by  step  by  men  assigned 
to  special  lines  of  inspection.  Thus  there  are  two  men  looking 
after  controllers  alone,  one  man  on  platform  switches  and  reversers, 
two  men  on  motors,  a  man  on  oiling,  one  man  on  resistance 
boxes  and  cables,  three  men  on  air  brakes  and  adjustments  and 
a  man  on  relays.  These  men  also  make  minor  repairs.  The  build- 
ing is  about  400  X  35  ft.,  with  large  windows  the  entire  length  of 
each  side.  The  walls  and  ceiling  are  whitewashed  and  the  floor  is 
covered  with  lime  to  absorb  the  waste  grease.  There  are  two  pits, 
each  accommodating  eight  cars.  Advantage  is  taken  of  the  time 
required  to  inspect  the  rolling  stock  to  clean  windows,  transom 
lights,   etc. 

The  ofificers  and  heads  of  departments  of  the  South  Side  Elevated 
are:  President.  Leslie  Carter:  vice-president,  A.  A.  Carpenter; 
general  manager.  Marcellus  Hopkins:  superintendent  and  master 
mechanic,  J.  F.  Morrison;  purchasing  agent,  Alonzo  Nelson;  gen- 
eral foreman,  in  charge  of  motive  power,  .A.ndrew  J.  Allen;  chief 
engineer  of  the  power  station.  Alex  Hadin. 

J.  F.  Morrison,  superintendent  and  master  mechanic,  was  born 
in  i860,  and  his  railroad  career  commenced  in  1878.  when  he  en- 
tered the  service  of  the  Manhattan  Elevated  R.  R.  of  New  York 
as  train  dispatcher.  He  continued  in  the  employ  of  this  com- 
pany until  1892.  when  he  resigned  to  accept  the  position  of  super- 
intendent of  transportation  for  the  South  Side  Elevated  R.  R.  of 
Chicago.    In  1893  he  was  appointed  to  his  present  position. 


The   Metropolitan  Elevated. 


The  Metropolitan  West  Side  Elevated  Railroad  Co.  was  incor- 
porated Mar.  9,  1892.  being  organized  by  A.  F.  Walcott,  who 
was  then  at  the  head  of  the  construction  company  building  the 
South  Side  Elevated.  The  capital  was  subscribed  by  London.  New 
York  and   Boston   capitalists.     The  company  bought  outright  its 


entire  right  of  way  save,  of  course,  at  the  street  crossings.  The 
construction  work  was  done  by  the  West  Side  Construction  Co., 
of  which  E.  W.  Eckart  was  chief  engineer.  The  territory  served 
by  this  system  is  shown  on  the  map.  From  the  Union  Loop  to 
Market  St.  is  a  double  track  structure;  from  Market  St.  to  a  point 
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I'/i  miles  wcsl  i](  llu'  river  is  llic-  iii;iiii  line,  uilli  fniir  liaeks; 
frdiii  lliis  l;iller  iiuiiil  lliree  ilmiMe  lr;ul<  lines  (liverne,  to  (he 
soiUli,  west  .-ind  iiorlli;  the  iiiirlliern  liraneli  axaiii  divides  into  Iwii 
dciidile  Irack  branches.  I-'runi  MarUet  St.  to  each  of  the  lerminaK 
is  about  si,\  miles;  the  total  of  (single)  track  is  ^h  miles.  Trains 
were  started  from  Cuial  lo  kobey  St.  May  (>.  iK<).s;  from  I'Vanklin 
to  Kobey  .St,  May  i.Slh;  from  l"ranklin  St,  to  l.oK'an  S(|,  .May  2,sth; 
.)n  tile  (iarliild  I'ark  line  Jnm-  lolh;  on  the-  llnndiolili  I'.irk  line 
Jmie  J9tli;  cm  the  Donnlass  I'ark  line  .\iiKnsl.   il^/i. 

The   sneccss   of   the    Intramural    Ry.    at    the    Columbian    lixpo- 
silion  led  the  Mrlropnlit.aii  lo  atlopt  eleelririty  as  the  motive  power 


of  bearinKs  is  114  fl.  There  are  also  three  notable  viaducts,  the 
longest  spans  a  clear  space  o(  254  ft.  over  the  Chicago  &  North- 
western tracks  near  Paulina  St.;  at  the  Union  Depot  yard  is  a 
viaduct  of  two  spans,  one  of  227  fl.  and  one  of  17K  ft.;  the  third 
viaduct  is  at  Rockwell  St.  over  the  tracks  of  several  railroads. 

The  running  rails  are  of  S-in.  Ko-lb  T-section  rolled  by  the  Illinois 
Steel  Co.  The  conductor  rails  are  4S-lb,  and  the  feeders  are  75-lb. 
rails  made  by  the  same  company.  The  conductor  rail  is  supported 
at  one  side  of  each  track,  7  in.  above  the  runninK  rails  by  insulat- 
ing blocks.  The  conductor  rail  is  fastened  to  these  supporlinK 
Idocks    by    clii)s.      The    conductor    rail    bonds    are    flexible    copper 


iNTUKioK  (It'   MicTivMii'cii.rr.w  pow  icK  ihutm;, 

and  Mr.  W.  E.  Baker,  general  mana.sjcr  of  the  Intramural,  was 
made  general  superintendent  of  the  Metropolitan.  The  General 
IClcctric  Co.  received  the  contract  for  all  the  electrical  apparatus 
June,  1894.  The  example  of  the  Metropolitan  was  followed  by  the 
other  elevated  roads  in  Chicago  and  they  are  all  now  electrically 
operated. 

The  structure  was  designed  to  carry  30-ton  locomotives  and 
was  the  heaviest  built  up  to  that  time.  The  minimuin  height  above 
the  street  is  14  ft.,  the  usual  height  being  15  ft.  The  girders  are  of 
the  plate  type  4  ft.  deep,  and  vary  from  39  to  50  ft.  in  length.  The 
posts  rest  on  foundations  of  concrete  8  ft.  square  and  7  ft.  deep. 
The  most  notable  feature  of  the  structure  is  the  Scherzer  rolling 
lift  bridge  over  the  Chicago  River;  this  consists  of  two  double 
track  bridges  placed  side  by  side.    The  span  from  center  to  center 


DICKINSON   MACALLISTER. 
President  Melnipolilaii  Elpvat»*rt. 

strips  3-16  in.  thick  and  as  wide  as  the  rail  base  plate  under  the 
joints  and  riveted  to  the  lower  Hanges.  The  feeders  arc  75-lb. 
T-rails  laid  between  the  tracks  and  boxed  over.  .\t  a  few  points 
there  was  not  suflicicnt  room  to  use  feeder  rails  and  copper  wires 
were  hung  under  the  structure.  These  wires  and  the  copper  for 
joining  the  feeder  rails  were  furnished  by  the  Washburn  &  Mocn 
Co.,  the  Simplex  Electrical  Co.,  and  the  John  A.  Roebling"s  Sons 
Co.  For  the  return,  the  track  rails  arc  bonded  to  the  structure 
near  the  middle  point  of  each  rail.  .\t  the  river,  where  the  con- 
tinuity of  its  structure  is  broken  by  the  bridge  four  Simplex  rubber 
and  lead  covered,  armored  submarine  cables  of  500.000  c.  m.  and 
14  of  235.000  c.  m.  capacity  were  laid  on  the  river  bottom. 

A  complete  system  of  interlocking  signals  was  installed  by  the 
National  Switch  &  Signal  Co. 

The  power  house  is  located  on  the  main  line  a  short  distance  east 
of  the  intersection  of  the  east  and  west  and  the  north  and  south 
lines.  It  was  originally  305  ft.  long  by  90  ft.  wide,  two  tracks  of 
the  structure  passing  on  each  side  of  it;  during  the  last  year  an 
addition  was  built,  making  the  building  450  ft.  in  length. 

When  the  station  was  built  there  were  four  vertical  cross-com- 
pound engines,  built  by  the  E.  P.  AUis  Co.  Two  of  these  have 
cylinders  36  and  72  x  48  in.  and  are  direct  connected  to  General 
Electric  1.500-kw.  generators;  they  are  guaranteed  to  work  satis- 
factorily with  a  load  of  3,100  h,  p.  each.  The  two  smaller  engine.? 
are  direct  connected  to  G.  E.  8oo-kw.  generators.  This  summer 
two  additional  .Mlis  engines  were  installed:  each  is  a  vertical 
cross-'-ompound.  with  cylinders  38  and  76  x  48  in.,  and  is  direct 
connected  to  a  1,650-kw  General  Electric  generator. 

Each  of  the  engines  has  a  separate  governor  controlling  a  butter- 
fly valve  in  the  main  steam  pipe.  An  electric  crane,  made  by  the 
irorgan  Engineering  Co.,  travels  the  entire  length  of  the  engine 
room. 

The  boiler  room  is  on  the  north  side  of  the  building  and  now 
contains  20  Babcock  &  Wilcox  boilers  in  batteries  of  two  each;  12 
of  these  constitute  the  original  installation.  Green  economizers 
are  used  in  this  station.  The  coal  handling  machinery  in  this  sta- 
tion is  very  complete.  Coal  is  thrown  into  storage  bins  in  front 
of  the  boilers  bj-  being  dumped  through  doors  in  the  roof  from 
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cars  on  a  siiling  of  the  devatcil  structure,  whicli  passes  tlircclly 
overhead,  or  it  can  be  hauled  by  teams  to  the  alley  iu  front  of 
the  boiler  room  and  thrown  in  throuRh  the  window.  Coal  cars 
can  be  run  up  onto  the  structure  at  the  terminus  of  the  Garfield 
Park  line  where  it  connects  wilh  the  Chicago  &  Western  Indiana 
Belt  line.  The  boilers  are  all  equipped  with  Babcock  &  Wilcox 
automatic  stokers.  Ashes  fall  into  a  conveyor  in  the  basement  of 
the  boiler  room. 


the  niotornian's  cabs.  "Straight"  air  brakes  niade  by  the  New 
Vork  Air  Brake  Co.  are  used;  an  electrically  operated  air  jnuiip 
placed  in  one  of  the  cabs  furnishes  the  air  for  the  train.  Each 
motor  car  has  electric  headlights  and  markers,  or  destination  signs. 
The  trail  cars  arc  47  ft.  over  all  of  the  standard  elevated  rail- 
way type;  all  cars  have  electric  heaters  made  by  the  Centr.il  ]\loc 
trie  Heating  Co.,  of  New  York.  The  car  couplers  used  were  made 
by  (he  W.  T.  Van  Dorn  Co..  of  Chicago. 


H.    M.   BKINCKiCKllol  T. 
•Assistant  (iiMieral   .M.-iiiairer. 


GEO.    HIGOINSON,   JR.. 
Secretary  and  Treasurer. 


\.    S.   JONKS, 
Siiperinli'ndrnt  of  Transportation. 


.A  5-ft.  tunnel  extends  to  the  power  house  from  the  Chicago 
River  and  water  for  condensing  is  drawn  from   this  source. 

The  switchboard  is  in  a  gallery  which  is  level  with  the  elevated 
structure. 

The  first  car  etiuipmeni  consisted  of  55  motor  cars  built  by  the 
Barney  &  Smith  Car  Co.,  Dayton,  O.,  and  100  trail  cars  'made 
by  the  Pullman  Car  Co.  The  company  now  has  65  motor  and 
168  trail  cars. 

The  motor  cars  are  47  ft.  3^  in.  over  all,  and  40  ft.  over  the 
sills:  the  width  at  the  sills  is  8  ft.  7  in.;  the  roof  is  u  fl.  10  in. 
above  the  rails.  The  motorman's  cabs  occupy  two  corners  of  the 
car,  half  of  the  cab  being  within  the  car  and  half  on  the  plat- 
form. These  cars  weigh  40.000  lb.,  exclusive  of  the  motors,  and 
about  62,000  lb.,  including  everything  wlien  loaded  to  their  maxi- 


The  company's  shops  are  in  a  two  story  building  adjacent  to 
the  structure  and  lying  between  Throop  St.  and  Center  .Ave.  The 
second  floor  is  on  a  level  with  the  tracks;  all  work  on  the  car 
bodies  and  light  repairs  are  made  on  this  llcjnr.  For  heavy  repairs 
the  trucks  and  motors  are  taken  lo  the  lower  floor  on  a  hydraulic 
elevator. 

On  Feb.  I,  i8g7,  the  company  defaulted  on  its  bonds,  and 
foreclosure  proceedings  were  at  once  instituted,  Dickinson  Mac- 
.'Mlister  being  appointed  receiver.  In  1898  a  reorganization  was 
effected  and  the  Metropolitan  West  Side  Elevated  Railway  Co.  took 
charge  of  the  property  in   February,   1899. 

The  last  two  years  have  shown  a  very  large  increase  in  the  traflic 
of  this  road,  and  the  daily  average  of  passengers  carried  increased 
from  44,434  for  January  and  February,  1897,  to  77,200  in  December, 


t;XTEKIOK    METK01>OI<ITAX    SHOl'S. 

mum  capacity.  They  are  used  as  smoking  cars,  and  have  side  seats 
only. 

The  motor  cars  arc  mounted  on  swing  bolster  trucks,  with  34j4-i" 
steel  tired  wheels,  made  by  the  Baldwin  Locomotive  Works,  after 
designs  of  the  Metropolitan  company.  The  motor  cars  are  equipjied 
with  two  and  four  G.  E.  2,000  motors  and  with  two  G.  E.  55 
motors. 

The  motors  arc  operated  by  series-parallel  controllers  i)laced   in 


INTEKIOK    METKOI'OLIT.VX   SHOl'S. 

1S98;  the  increase  for  July,  1899,  was  26  per  cent  over  July,  1898. 
For  345  days  in  1897  the  total  of  passengers  was  16.085.547;  for 
365  in  1898  it  was  23,887,667. 

The  officers  of  the  company  are:  President  and  general  mana- 
ger, Dickinson  Mac-Mlister;  secretary  and  treasurer,  George  llig- 
ginson.  jr.;  assistant  general  manager,  H.  ^I.  Brinckerhoff ;  super- 
intendent of  transportation.  A.  S.  Jones;  auditor,  C.  W.  Hillman; 
purchasing  agent.  D.  I.  Budd;  chief  engineer,  William  S.  Menden. 


Lake  Street  Elevated. 


The  Lake  Street  Elevated  Railway  Co.  was  organized  in  .Vpril. 
1888.  under  the  Elevated  Ways  and  Conveyers  act,  and  the  first 
sections  of  the  structure  were  set  at  Lake  and   Clinton   Sts..   Dec. 


18.  1889.  There  was  a  great  deal  of  litigation  connected  with  the 
early  history  of  this  company;  it  had  to  fight  five  other  companies 
before   it   secured    franchises,    and     financial     difliculties   compelled 
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i1k'  siispi'iisidii  iif  work  .•i(lcr  llirn-  mill's  nl  llic  '-Inii-Uirr  li.'id  Ih-cii 
cdiniik'lcd.  Ill  iXi)_'  llic  llliiirjis  Siipri'iiu'  (inirl  ri'iidtTcil  a  dci-i- 
sioii  wliioli  i:ist  (liml)l  U|iiin  llie  sullicicticy  <if  the  incnrpDratiun, 
and  a  new  company,  called  the  !.:d<e  Street  l'"levated  Uailroad  Co.. 
was  chartered,  its  stock  beinK  e.\clianned  for  lliat  of  the  old 
comiiaiiy.  Messrs.  I'".  L.  Underwood  and  Willai'd  K.  (ireen.  the 
contractors  for  llic  structure,  secured  control  of  the  coinjiany  in 
iSyj  and  ncKotialeil  its  securities  so  that  the  road  could  he  piislieil 
111  cnni])hiioii.  .\l  this  time  e.\-Mayor  John  A.  Koclie  was  presi- 
di  111  "i  ilu-  iMiii|i.iny  and  Col.  M.  II.  .Alljerner.  the  ijriucipal  suh- 
-iriluT  |o  ihr  stuck  of  the  old  comp.'iny,  was  general  manager. 

The  rn.iil  was  lirsi  opened  for  iralVic  Oct.  28,  189,?;  tile  formal 
opening  was  Nov.  4.  iMy.i,  when  live  trains  of  four  coaches  each 
carried  a  large  party  of  invited  guests  from  the  down-town  ternii- 
11US  to  lloman  Ave.  and  hack. 

'rhf  operation  at  this  lime  w.is  Ijy  steam  locomotives.  The 
conip.iiiy  had  25  two-cyliiuler  compound  locomotives  linilt  hy  the 
Khode  Island  f^oconiotive  Works,  .ind  IJ5  passenger  cars  huilt  hy 
the  Gilhert  Car  Co.,  Troy,  N.  "i".  The  Uicomolivcs  weighed 
60.000  lb.  each:  the  drivers  were  44  in.  in  iliamcter;  the  cylinders 
were   1,1  .iiiil  Ji   N   18  in.;  steam  pressure.   180  lb. 

One  of  the  most  interesting  features  of  the  structure-  is  tlie  liridge 
crossing  the  Chicago  River.  Working  jointly  with  the  city,  the 
old  bridge  at  Lake  St.  was  rebuilt  with  an  upper  deck  on  the 
draw  span.  The  structure  is  48  (1.  wide,  jjosts  being  set  at  th.e 
curbs,  and  was  designed  for  tluee  tracks,  L'p  to  the  present  time 
only  two  lr;ic]vS  Iia\'C  been  laid.  sa\<.-  wlure  ;i  third  one  was  ileede<l 
for  car  storage  or  switching  purposes;  it  is  iiUended  lo  complete 
the  third  track  from  W.  SJd  St.  to  Campbell  .\ve.  at  an  early  date, 
and  .yive  an  express  service  making  no  stops  between  those 
points. 

In  1895  the  Lake  Street  road  was  equipped  for  electricity,  the 
third  rail  and  feeder  systems  being  installed  under  the  direction  of 
Mr.  J.  R.  Chapman,  electrical  engineer  for  the  Ycrkes  system. 
The  work  was  under  the  immediate  charge  of  Mr.  C.  E.  Collins. 
The  third  rail  on  this  road  is  supported  on  insulators  placed  6  ft. 
apart.  These  insulators  arc  made  up  of  three  pieces;  a  base  cast- 
ing bolted  10  the  ties,  a  bolt  covered  with  insulating  compound 
screwed  into  the  base,  and  a  cast  top  piece  with  flanges  to  grasp 
the  rail.  The  only  machine  work  done  on  the  insulator  was  cutting 
threads  for  the  joint  between  the  bolt  and  the  base;  a  tight  joint 
between  the  bolt  head  and  the  rough  cast  cap  was  made  with 
sulphur.  This  insulator  was  designed  by  Messrs.  Chapman  and 
Hanson;  the  insulating  compound  was  furnished  by  Albert  &  J.  M. 
.\nderson  ^tanufacturint;  Co,  The  rails  are  protected  by  wooden 
guards. 

The  feeders  are  l.ooo.ooo-c.  m.  and  1.500,000-c.  m.  copper  cables 
made  by  the  John  .\.  Roebling's  Sons  Co.  They  are  held  in 
place  by  iron  brackets,  lined  with  .Anderson  insulating  compound 
bushings,  spaced  100  ft.  apart.  At  intervals  of  10  ft.  between  the 
iron  brackets  are  clay  insulators  made  by  the  H.  B.  Camp  Co..  of 
.■\ultman.  O.,  w-hich  serve  as  supporters  for  the  feeder  cables. 

Since  September.  1896.  the  road  has  been  operated  by  electricity. 
though  the  first  trial  of  electric  traction  w'as  in  June  of  that  year. 


The  rolling  stock  consists  of  ,37  motor  cars  and  87  trail  cars,  these 
being  the  passenger  cars  of  the  original  e>|iiipnienl.  The  motor 
cars  are  mounted  on  trucks  made  by  the  lialdwin  I.oconiolive 
Works;' each  Irnck  has  one  G.  IC.  55  motor.  The  controllers  are 
of  the  fieneral  Kleclric  L  4  type.  Weslingliouse  air  brakes  are 
iiseil,  an  electrically  driven  pump  in  ihc  cab  nl  the  motor  car 
furnishing  the  air  for  the  (rain. 

The  elevated  slrnclure  extends  from  the  nr>rlliwvst  cr»rner  of 
the  Union  Loop  out  Lake  St.,  a  distance  of  7  miles;  a  spur  in 
I-"iflh    Ave.,    used    as   the    terminal    before   the   completion   of   the 
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Loop,  and  the  third  track  bring  the  ttjtal  trackage  up  to  17  miles. 
measured  as  single  track. 

West  of  W.  52d  St.  there  is  an  incline  to  the  surface,  and 
Lake  St.  trains  run  out  to  the  junction  of  Wisconsin  Ave.  and 
Randolph  St.  in  Oak  Park,  a  distance  of  gy>  miles  from  the  Loop. 

The  company  has  no  power  house  of  its  own.  anti  buys  power 
by  meter  from  the  Union  and  the  Consolidated  Traction  com- 
jjanies.  Power  is  furnished  from  the  Hobbie  St.  the  Western  .\vc. 
and  the  Cicero  &  Proviso  stations.  For  the  month  of  July.  1899, 
the  average  power  per  car-mile  run  was  1.95  kw.  h.;  the  motor 
cars  weigh  52.000  lb.  and  the  trail  cars  32.000  lb. 

The  shops  and  car  house  are  at  Lake  St.  and  Harding  .\ve. 
The  building  is  on  the  surface  level  and  is  450  ft.  long  and  60  ft. 
wide.  Four  tracks  extend  the  entire  length  of  the  buildings:  cars 
are  brought  down  from  the  structure  over  an  incline  550  ft.  long 
on  a  grade  of  2)4  per  cent.    The  machine  shop  occupies  the  south 
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end  of  tlie  building.     An  electric  crane,  made  by  the  Wm.  Sellers 
Co.,  of  Philadelphia,  runs  along  the  west  half  of  the  building. 

The  operating  offices  are  in  rooms  on  the  second  floor  of  the 
shop  buildings,  and  the  general  offices  in  the  Royal  Insurance 
Huilding. 


The  olVicers  of  the  Lake  Street  Elevated  Railroad  Co.  arc:  Presi- 
dent, D.  H.  Louderback;  vice-president,  A.  S.  Littletield;  secretary 
and  treasurer.  Howard  .-\bel;  general  superintendent,  Frank  l^Icd- 
ley;  engineer,  Charles  V.  Weston;  electrician.  J.   R    Chapman. 


The  Union  Elevated. 


The  Union  Elevated  Railroad  Co.  was  incorporated  in  Novem- 
ber, 1894,  by  Mr.  Yerkes  and  his  associates  for  the  purpose  of 
building  a  down-town  loop  terminal  for  all  the  elevated  roads  in 
the  city.  The  Loop  is  a  double  track  structure,  11,150  ft.  long,  with 
II  stations.  By  a  lease  dated  Oct.  i,  1897,  the  road  is  granted  to  ths 
four  elevated  railroads  for  their  sole  use  for  so  long  a  period  as 
under  present  franchises  or  extensions  thereof  they  may  be  permitted 
to  operate:  the' lessees  pay  the  Union  company  a  guaranteed  mini- 
ninni  rental  of  $250,000  and  all  expenses,  but  pay  one-half  cent  for 
every  paying  passenger  carried  on  their  respective  lines,  and  in  ad- 
dition pay  all  the  expenses  of  operation  and  maintenance,  includ- 


insulators  were  made  by  the  .Albert  S:  J  M.  .\nderson  Co.,  of  Bos- 
ton, after  the  design  of  J.  B.  Chapman,  the  electrical  engineer  of  the 
Loop,  who  designed  the  electrical  equipment.  For  feeding  pur 
poses  the  Loop  is  divided  into  four  sections,  the  north  and  west 
and  the  east  and  south  sides  of  each  track  constituting  the  sections. 
There  are  11  feeders  carried  from  the  power  house  to  the  struc- 
ture through  a  conduit  laid  in  Market  St.  Each  of  these  feeders 
is  of  stranded  copper  and  has  an  area  of  1,500,000  c.  m.  .\t  sta- 
tions and  special  work  the  bare  cables  are  replaced  by  insulated 
cables  carried  under  the  structure.  While  the  feeder  system  in 
general   outline   is   very   simple,   the   detail   drawings   showing  con- 
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ing  taxes  and  ground  rent  of  the  power  station  building  when  the 
;<2  cent  compensation  amounts  to  more  than  $250,000  and  ex- 
penses. The  Union  company  pays  the  city  a  per  centage  of  the 
net  earnings,  after  deducting  $250,000  a  year  bond  interest;  the 
payment  to  the  city  increases  from  5  per  cent  prior  to  1902  to  25 
per  cent  after  1933. 

Work  on  the  Loop  was  begun  during  the  winter  of  1895  and 
completed  in  the  summer  of  1S97.  The  Lake  Street  began  using 
the  Loop  tracks  as  far  as  the  Adams  and  Wabash  station  in 
October,  1896,  and  to  make  the  complete  circuit  Oct.  10,  1897;  the 
Metropolitan  began  using  the  Loop  Oct.  11,  1897,  and  the  South 
Side  on  Oct.  19,  1897.  The  effect  of  the  loop  connection  in  in- 
creasing traffic  on  the  roads  using  it  has  been  little  short  of  mar- 
velous, the  figures  for  the  month  of  September,  1897,  and  Septem- 
ber. 1898  for  the  South  Side  and  Metropolitan  are: 

1897.  1898. 

Metropolitan 1,144.096         1,813.464 

South  Side 902,010        1,397.280 

The  road  is  operated  on  the  third  rail  system,  the  conductor  rails 
being  placed  between  the  two  tracks,  at  the  sides  of  the  wooden 
box  carrying  the  feeders  along  the  center  of  the  structure.  The 
feeder  box  is  covered  and  serves  as  a  footpath  for  employes.  The 
method  of  supporting  and  insulating  the  conductor  rails  and  feed- 
ers does  not  differ  from  that  employed  on  the   Lake  Street.     The 


nections  to  the  conductor  rails  at  special  work  resemble  geometrical 
puzzles.  In  spacing  the  contact  rails  at  crossovers  and  switches, 
the  method  of  making  the  car  bridge  the  two  connections  was 
adopted. 

About  1,100  32-c.  p.  lamps  are  required  for  lighting  purposes,  and 
they  are  all  on  the  same  circuit,  the  cables  being  carried  in  the 
feeder  box.  A  30-pair  telephone  cable  is  carried  around  the  struc- 
ture and  connected  to  switchboards  in  all  the  stations  and  signal 
towers.  A  very  complete  interlocking  switch  and  signal  system 
has  been  installed. 

A  great  deal  of  special  track  work  was  necessary  and  it  was  all 
done  by  the   Paige   Iron   Works,   Chicago. 

The  company  has  no  rolling  stock,  but  owns  a  large  power  plant 
on  Market  St.  opposite  Congress  St.  The  buiiding  is  of  brick 
and  irregular  in  shape,  the  longest  dimensions  being  142  ft.  front 
and  164  ft.  deep.  It  is  a  double-deck  station,  the  boilers  being 
placed  in  the  second  story;  a  hanging  floor  below  the  boiler  room 
floor  carries  the  smoke  flues  and  provides  room  for  coal  and  ash 
handling  machinery. 

There  are  16  Babcock  &  Wilcox  400-h.  p.  water  tube  boilers 
arranged  in  batteries  of  two;  they  are  all  e(|uipped  with  grates 
and  ".-Xcnie"  automatic  furnaces  for  coal  burning  and  with  fuel-oil 
circulating  apparatus  installed  by  the  National  Supply  Co.  Oil  is 
received  at  the  station  in  tank  wagons,     .^s  oil  is  used  lor  fuel  the 
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coal  liamlliiiy  inaclniiLiy  Cdiili-iiiplalril  in  ilu-  niiKHial  ilisi^ii  l]u:> 
not  yet  ln'cn  ])Ul  in  place. 

All  the  .sleaiii  accessories  for  lliis  jjlaiil  are  placed  in  llic  base- 
lueiU.  Three  Wheeler  surface  coiidciLsers  wilh  iiiariilc-typc  air 
liiinips,  are  installed.  The  water  for  coiideiisalioji  is  obtained 
Ironi  I  lie  river,  the  circulating  pump-.  Iicing  of  the  centrifugal  type, 
The  water  for  boiler  feeding,  however,  aside  from  that  obtained 
from  the  condensers,  comes  from  the  city  mains.  It  is  expected  that 
the  early  completion  of  the  drainage  canal  will  so  improve  the 
river  water  that  it  may  be  used  iov  the  boilers.  The  feed-water 
pumps  were  made  by  the  George  !•.  Blake  Manufacturing  Co.,  and 
arc  vertical,  duplex  and  piston-packed.  The  feed-water  jjasses 
through  horizontal  heaters  located  between  ihe  low-pressure  cylin- 
der and  condenser  of  each  engine;  thence  it  passes  into  vertical 
healers  supplied  with  exhaust  steam  from  the  auxiliary  machinery, 
and  frotn  these  healers  it  goes  to  the  boilers  at  a  temperature  of 
about  210  degrees.  .\11  the  heaters  were  made  by  Ihe  Wheeler  ICn- 
gineering  Co. 

The  steam  piping  is  arranged  so  that  the  risk  from  damage  on 
account  of  breakage  is  reduced   to  a   miiiinuim.     Three   main   ver- 


I'"ive  panels  make  up  the  lower  boanl — a  watlmcler  panel  in  the 
center  and  two  gcncrator-conlroUiMg  panels  on  each  side.  Each 
generator  panel  has  a  positive  and  a  negative  switch,  having  a  car- 
rying capacity  of  3,500  amperes.  Besides  these  large  switches 
there  is  a  Weston  ammeter,  a  General  KIcclric  circuit-breaker,  and 
a  Siemens  field  switch  on  each  generator  panel.  The  wattmeter 
panel  carries  two  instruments,  each  of  7,(X»  amperes'  capacity, 
and  also  the  switches  controlling  the  lighting  circuits  in  the  build- 
ing. Two  voltmeters  are  mounted  on  an  insulated  swinging  frame 
on  one  side  of  the  board. 

The  feeder  panels  in  Ihe  gallery  arc  as  follows:  Four,  of  3,500 
amperes'  ca|jacity  each,  for  Ihe  Loop  proper;  one,  of  500  amperes. 
for  the  lighting  surface  on  the  slructure,  including  lamps  tor  ticket 
stations,  platforms,  street  intersections,  signal  lowers,  etc.;  five,  of 
Soo  amiieres  each,  with  wattmeter,  that  may  be  used  f'lr  supplying 
current  to  surface  electric  railway  lines  controlled  by  Mr.  Yerkcs 
.and  operating  in  the  business  district.  In  addition  to  the  10  panels 
named  a  special  "emergency  panel"  has  been  recently  installed. 
It  is  eiiuipped  to  carry  5,000  amperes  to  supply  the  South  Side 
ICIevated    beyond   the    Loop   in   case   of   interruption   of   that   com- 
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tical  supply  pipes  from  the  boiler  room  to  the  basement  pass 
through  the  engine  room,  back  of  the  engine  cylinders  and  close 
to  the  brick  wall,  and  these  are  the  only  steam  pipes  to  be  seen  on 
the  engine-room  lloor.  The  separators  are  located  in  the  base- 
ment, as  well  as  the  reheating  receivers,  operating  valves,  grease 
extractors,  etc.  The  return  of  all  water  of  condensation  is  efTected 
by  a  Holly  return  system.  .-Ml  piping  from  which  any  heat  could 
be  lost  is  covered  with  the  H.  W.  Johns  asbesto-sponge  material. 

The  engine  room  is  on  the  first  floor,  and  contains  three  cross- 
compound  condensing  slow  speed  engines,  with  cylinders  30  and 
(X)  X  60  in.:  mounted  on  the  main  shaft  of  each  engine  is  a  Siemens 
&  Halske  internal-field  type  of  generator.  The  generators  have 
16  poles  and  turn  at  75  r.  p.  ni..  the  nominal  capacity  of  each  being 
1,500  kw.  The  engine  shafts  are  hollow-forged,  fluid-compressed 
steel  made  by  the  Bethlehem  Steel  Co.  For  handling  ma- 
chinery in  the  engine  room  there  arc  two  hand  operated  overhead 
traveling  cranes  made  by  Pawling  &  Harnishfcgcr.  of  Milwaukee, 
and  three  post  cranes  over  the  basement  hatchways. 

The  switchboard  is  built  between  two  of  the  steel  posts  sup- 
porting the  girder  for  the  overhead  cranes;  it  is  of  slate  and  two 
sections  high. 

The  generator  panels  are  on  the  level  of  the  engine-room  floor 
and  the  feeder  panels  are  on  the  gallery  above,  which  is  provided 
with  a  railed  balcony  on  all  sides.  The  leads  from  the  generators 
are  laid  under  the  floor  to  the  switchboard,  and  the  feeders  from 
the  latter  are  conducted  from  the  power  house  to  the  elevated 
structure  in  ducts  underneath  the  surface  of  Market  St. 
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pany's  power  from  its  station  at  40th  St.  For  this  purpose  a  special 
emergency  feeder  is  in  position  on  the  Van  Buren  St.  side  of  the 
Union  Loop.  Each  of  the  feeder  panels  has  a  Weston  ammeter 
and  a  General  Electric  circuit-breaker. 

The  maximum  load  on  the  Loop  station  up  to  the  present  has 
not  exceeded  4,000  h.  p.  Ordinarily  one  unit  is  sufficient  for  the 
midday  load,  while  there  is  a  light  load  for  two  engines  during  the 
rush  hours.  The  variation  in  load  is  from  a  niaxiniuni  of  6.000  am- 
peres at  6  p.  in.  to  as  low  as  250  amperes  in  the  hours  after  mid- 
night. The  fluctuations  in  load  are  excessive,  a  swing  from  250 
to  3.000  amperes  having  been  observed  at  4:30  p.  m.  within  a  period 
of  20  seconds. 

This  station  was  built  after  the  designs  of  Mr.  Potis  and  Mr. 
Chapman. 

The  Loop  is  also  connected  with  the  Hobbie  St.  station  of  th; 
Union  Traction  Co.,  and  with  the  power  stations  of  the  Metropol- 
itan and  South  Side  roads.  The  equipments  of  the  latter  stations 
are  such  that  in  summer  when  there  is  no  current  required  for 
heatin.g  it  is  more  economical  to  operate  the  Loop  from  them  and 
shut  down  the  Loop  station.  The  north  and  east  sides  of  the 
Loop  take  current  from  the  South  Side  station,  and  the  others 
from  the  Metropolitan.  The  result  is  that  these  two  stations  have 
a  better  load  factor,  giving  a  lower  cost  for  power,  and  the  lessees 
save  Ihc  expense  of  operating  the  Loop  station. 

The  officers  of  the  Union  Elevated  Railroad  Co.  are:    President, 

C.  T.  Yerkes;  vice-president.  J.  Charles  Moore;  general  manager. 

D.  H.  Louderback:  secretarv  and  treasurer.  Howard  .\bel. 
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The  Northwestern  Elevated  Railroad  Co.  was  organized  in  Oc- 
tober, 1893.  Mr.  Yerkes  being  the  moving  spirit,  for  the  purpose  of 
building  an  elevated  road  through  the  North  Division  of  the  city. 
The  work  of  construction  began  May  19,  1895,  and  the  first  of 
the  superstructure  was  placed  Jan.  zy,  i8g6.  After  iVi  miles  of 
structure  had  been  built  the  financial  panic  of  i8g<5  caused  a  sus- 
pension of  the  work  which  was  not  resumed  until  the  spring  of  the 
present  year;  during  the  past  summer  the  progress  has  bten 
rapid,  and  it  is  confidently  expected  that  the  line  will  be  in  opera- 
lion  by   March,   irjoo.     In  all  there  will  1)e  J5.45  miles  of  track,  iif 
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which  2J.92  miles  will  be  used  for  running  trains,  and  the  rest  lor 
car  storage. 

From  Institute  Place  to  Wilson  .\vc.,  a  distance  of  a  little  more 
than  lYi  luiles,  the  road  will  be  four  track,  and  it  will  be  two  track 
from  Institute  Place  to  its  connection  with  the  Union  Loop  at 
Fifth  .\ve,  and  Lake  St.  Express  trains  will  be  run,  which  will 
make  stops  only  once  in  each  mile  between  Wilson  Ave.  and  Insti- 
tute Place.  These  trains  will  run  from  Wilson  .A.ve.  into  the  heart 
of  the  business  district  in  a  little  more  than  25  minutes.  The  con- 
tract for  the  rails,  ties,  special  work  and  everything  above  the 
structure  was  let  to  the  North  American  Railway  Construction  Co., 
of  which  A.  S.  Littlefield  is  president. 

The  terminal  station  will  be  at  Wilson  .A.ve.  This  building  is  to 
be  constructed  of  brick  and  steel,  and  will  be  400  x  65  ft.  in  size. 
It  will  have  a  capacity  for  housing  40  motor. cars,  which  will  be  put 
in  operation  when  the  line  is  open  for  traffic.  The  work  011  the 
viaduct  at  Wells  St.  was  recently  completed. 

The  Pullman  company  has  the  contract  for  building  147  cars  for 
this  road,  and  nearly  half  of  them  have  been  completed.  These 
cars  are  46  ft.  long  over  the  end  plates,  and  8  ft.  7  in.  wide  at  th  ■ 
sills.  As  the  road  is  to  be  operated  left  handed  the  motorman's 
cabs  are  at  the  left  forward  corners  of  the  motor  cars.  The  cars 
arc  to  have  Hale  &  Kilburn  seats,  covered  with  rattan  of  small 
mesh,  and  "Pantasote"  curtains,  with  Forsyth  fixtures. 

Trucks  for  the  motor  cars  are  lo  be  of  the  swin.g  bolster  type, 
with  6-ft.  wheel  base,  designed  by  Mr.  Hodley,  general  superin- 
tendent of  the  Lake  Street  RIevated,  and  made  by  tlu-  McC.uire 
Mnnufacturing  Co. 

The  power  station  building,  at  Fuilerton  and  Southport  Aves.. 
is  well  under  way.  This  is  the  latest  of  the  stations  designed  by 
Mr.  Chapman,  and  embodies  all  the  improvements  that  his  extensive 
experience  with  the  Yerkes  lines  could  suggest.  The  plant  is  about 
midway  between  the  two  extremities  of  the  road,  and  is  a  little 
over  half  a  mile  west  of  the  line.  The  building  now  erected  is 
112  X  255  ft.;  it  occupies  less  than  half  of  the  lot,  the  design  con- 
templating an  addition  of  175  ft.  to  the  present  building,  so  that 
the  ultimate  capacity  of  the  station  will  be  14,000  h.  p. 


The  first  equipment  will  comprise  12  Babcock  &  Wilcox  boilers, 
arranged  in  batteries  of  two,  equipped  with  Murphy  automatic 
smokeless  furnaces  and  four  engine  and  generator  units,  besides 
the  auxiliary  apparatus.  There  are  three  30  and  60  x  60-in.  cross- 
compound  .'\llis  engines  direct  connected  to  1,500-kw.  Siemens  & 
Halske  generators,  operating  at  75  r.  p.  m.  The  smaller  engine 
is  of  the  same  type,  with  23  and  46  x  48-in.  cylinders,  operating  at 
80  r.  p.  m.  and  direct  connected  to  a  750-kw.  Siemens  v't  Halske 
generator. 

For  handling  coal,  there  arc  to  be  storage  bins,  chutes  and  con- 
veyors of  the  gravity  bucket  type. 

There  is  a  basement  12  ft.  4  in.  high  under  the  entire  building; 
im  the  engine  room  side  are  steam  and  exhaust  piping,  receivers, 
separators,  and  the  electrical  cable  connecting  with  the  switchboard; 
on  the  boiler  room  side  are  the  ash  conveyor,  the  smoke  Hues  and 
the  feed  and  blow-ofT  piping  systems.  The  boiler  feed  pumps  are 
three  in  number,  of  the  .Admiralty  tyjie,  made  by  the  Menrv  R. 
Worthinglon  Ci>. ;  the  feed  is  taken  througli  erne  cil  iwo  j.ooo-h.  p. 
heaters. 

The  steam  header,  carried  (uerliead  in  tlie  boiler  nxjm,  is  of 
wrought  iron  pipe,  28  in.  diameter,  with  welded  llanges;  the  maxi- 
mum boiler  pressure  in  the  station  is  to  be   160  lb. 

The  station  has  a  Weiss  counter-current  type  of  central  con- 
denser built  by  the  Southwark  Foundry  &  Machine  Co..  which  will 

condense  the  steam  from  all  the 
engines  in  the  station.  The  con- 
denser vessel  has  a  capacity  of 
14.000  h.  p.  The  condenser  pumps 
comprise  a  dry  air  pump  for  re- 
moving the  air  from  the  systein, 
and  a  Bibus  rotary  pump  for  sup- 
plying the  cold  injection  water; 
these  two  pumps  are  driven  from 
llie  same  engine,  the  air  pump 
tandem  and  the  circulating  pump 
1)eltiil.  The  hot  water  flows 
irnni  the  condenser  through  a 
"water  leg,"  which  is  merely  a 
barometic  column,  the  lower  end 
of  the  pil)e  being  submerged 
The  action  of  the  circulat- 
ing jnunp  is  positive,  and  the 
amount  of  water  it  handles 
automatically  regulated  according  to  the  load,  because  of  the  speed 
of  the  auxiliary  engine  being  governed  by  the  action  of  the  air 
pump. 

Condensing  water  is  taken  from  a  12-ft.  brick  tumiel  built  by  the 
city,  extending  from  the  lake  to  the  river,  which  is  hud  m  Fui- 
lerton Ave.,  in  front  of  the  power  house. 

The  stack  at  this  station  is  at  one  side,  opposite  what  ulll  be  ilie 
center  wdien  the  building  is  extended.  It  is  27  ft.  square  at  the 
base,  203  ft.  high  above  the  street,  and  has  a  i6-ft.  flue;  it  rests 
on  a  pile  foundation  tupped  with  concrete  3r  ft,  square  and  5  ft. 
thick. 

The  officers  of  this  conii)any  are:  President,  D.  H.  Louderback; 
vice-president,  C.  D.  Hotchkiss;  secretary  and  treasurer,  Howard 
Abel. 


C.  V.  WESTON, 
Cllief  Engineer, 


NO   MUNICIPAL  RAILWAY  FOR  DETROIT. 


The  street  railway  fight  in  Detroit  is  etuled,  at  least  so  it  is  an- 
ncninced.  Elliott  G.  Stevenson.  Eli  B.  Sutton,  J.  G.  Hutchins, 
Toiu  L.  Johnson  and  R.  T.  Wilson  held  a  long  conference  in  New 
York  on  September  gth.  relative  to  the  reopening  of  the  Detroit 
municipal  street  railway  campaign,  and  after  the  meeting  Mr. 
Stevenson  stated  that  as  a  result  of  the  conference  the  entire 
street  railway  deal  contemplated  under  the  McLeon  act  and  later 
under  the  plan  proposed  by  the  Municipal  Railway  Co.,  is  per- 
manently and  absolutely  abandoned.  The  reason  given  is  that 
Mr.  Wilson  refused  to  lie  up  his  property  with  another  option, 
and  that  he  also  increased  the  asking  price  of  tlie  roads  from  ap- 
proximately $15,000,000  cash  to  $17,000,000. 


Oct.  15,  I. Si  (I).  I 
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THE  CONVENTION    HALL. 

Till-  c-iiin  cM.licn  will  lie  liilcl  ill  iIk-  liiiildiiins  Kiiuwii  as  'I  alUT 
sails,  wliiili  iNUiicK  liniii  jdili  Si.  to  171I1  St..  Iirlwccii  Stale  and 
DcarliMiii.  Ii  Is  ifaclicd  Irniii  ilu-  rlown  lowii  licjii-ls  by  laUinn  any 
car  nil  nllur  llie  Wabash  .\vc.  or  Stale  St.  lines  of  the  Chicago 
City  Ry.  ra-M-MKcis  shoiilil  .ilij.jlit  at  trith  St.  anil  wall<  west. 
(away  I'miii  llu-  l.iKr)  llu-  mu-  nr  Iwn  bl'n'ks. 

ChicaKii.    iiiui  h    In    ii-    iliMinlil,    lias    iml    .il    |iresi-iit    any    siiit.abU- 


are  obliKeil,  after  all.  In  liieale  the  ineetiiiK  in  a  bnililinx  which, 
while  jierfectly  safe,  and  of  fairly  good  size,  does  not  possess  Ihe 
interior  appointments  they  would  KlixHy  have  secured  were  an- 
other linilding  of  snl't'icient  size  to  be  had.  They  have,  ihereforc, 
been  obliKed  to  make  the  best  of  an  unfortunate  and  unexpected 
situation,  which  they  are  powerless  to  help. 

'file  new  Coliseum  would  have  been  .152  ft.  long  by  iy2  ft.  wide, 
which  is  (xj  ft.  longer  and  41  ft.  wider  than  .Marlison  Sipiare  Garden. 
We   illustrate  Ihe  ilesign   of  the   Coliseum   as  it   would   have  been. 


I'Niii'iisr.n  ijin'.M^d  coi.isici'.M. 


or  ailci|iial^'  liiiililinu  I'nr  yatlurings  of  tins  kiml.  The  iiiiiiiense 
Coliseum  at  O.lil  St..  willi  .a  seating  capacity  ihc  largest  in  the  coiui; 
try.  burned  aboiil  tun  years  ago.  During  the  present  year  a 
strong  company  was  organized,  and  had  in  process  of  erection  a 
magnificent  building,  both  as  In  its  capacity  and  appointments. 
It  wa.s  to  be  the  finest  nf  the  kind  in  the  United  States.  While  Tat- 
tersalls  was  selected  fnr  the  cniiventioii  on  the  visit  here  of  the 
execiitne  committee,  it  was  confidently  expected  then  tliat  the 
new  Coliseum  wnuld  be  tar  enough  along  so  that  the  meetings  and 
exhibits  could  be  held  there.  Up  to  August  31st  work  was  pro- 
gressing rapidly  day  and  night,  and  arrangements  were  practically 
closed   to   transfer   the   conventinn   to   the   new'   structure,   which   it 


LHICAllO  COI.ISEt'M     WI.;IaKF.I1  .\t'i;l-ST  jIST. 

was  prnmised  by  the  builders,  would  be  ready  by  the  lime  re- 
quired. (Ill  the  date  named,  however,  a  terrible  disaster  occurred 
in  which  nine  workmen  were  killed  by  the  falling  of  the  immense 
trusses  which  formed  Ihe  arch  01  the  roof.  It  is  an  occasion  of 
deep  regret  and  disappointment  to  ilic  local  connnittees.  that  they 


tile  accident,  to  show  what  we  expected  to  offer  our  guests.  We 
also  desire  to  express  the  great  disappointment  of  the  local  com- 
mittee. 


BUREAU  OF  INFORMATION. 

This  important  feature  of  the  Exhibit  Hall  is  in  charge  of  an 
active  committee,  whose  title  is  that  of  Publicity  and  Information. 
The  office  of  this  committee  will  be  found  at  the  main  entrance 
of  the  building.  Here  arc  provided  telcphr)ne  and  telegraph  facili- 
ties, railroad  time  tables  of  all  roads  running  into  Chicago,  dia- 
grams of  the  theaters,  city  and  railroad  directories,  and  other  gen- 
eral  information  usually   desired   at  such   times. 

.\  force  of  stenographers  will  be  provided,  with  machines,  to 
liaudle  dictation  of  guests  promptly  and  accurately.  Complete 
facilities  also  are  provided  for  checking  garments  or  packages 
which  visitors  may  not  wish  to  carry  with  them  in  the  building. 

.\nolher  feature  which  is  new  and  which  will  be  greatly  appre- 
ciated by  the  exhibitors,  especially,  is  the  post  office  department. 
.\  special  carrier  will  be  detailed  from  the  Chicago  post  office  and 
stationed  at  the  Bureau  during  the  entire  convention  week. 

Mail  addressed  care  Tattersalls  will  be  delivered  promptly  to  the 
proper  person  in  his  exhibit  space,  and  six  deliveries  per  day  will 
be  made.  Mail  for  delegates  will  be  carried  to  convention  hall 
with  the  same  promptness.  Stamps  and  postal  cards  will  also 
he  provided. 

The  committee  has  prepared  an  extremely  complete  reference 
book  of  pocket  size,  which  is  a  miniature  Chicago  directory  spe- 
cially compiled  with  reference  to  the  wants  of  street  railway  people. 

The  Bureau  will  open  at  8  a.  m.  and  remain  in  operation  until 
late   at   night. 


•REVIEW 


HEADQUARTERS  AT  TATTER- 
SALLS. 


The  headquarters  of  the  "Review"  at  the  convention  hall  will 
be  found  at  the  first  space  on  the  right  of  the  main  entrance  to  the 
exhibit  hall — Space  No.  2. 

We  invite  visitors  to  drop  in  and  rest,  or  use  it  for  office  or 
meeting  purposes.  There  will  be  an  abundance  of  comfortable 
chairs  and  a  hearty  welcome. 
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5,3.     MilwaiiUcc  Kail  Jiiim  St  Wi'Uling  Co 100 

54.  Walson-Stillman   Co 100 

55.  G.   P.   Magann  Air  Rrakc  Co 500 

56.  Clirislcnsen   Engineering  Co 700 

57.  McGuirc  Manufacturing  Co 800 

SH.     Stan<lard  Air  Brake  Co 250 

50.     Pennsylvania   Sleel   Co 460 

Co.     Grillin  Wheel  Co 200 

61.  W.  T.  Van  Dorn  Co 232 

62.  Pennsylvania  Car  Wheel  Co 300 

63.  Lorain   Steel   Co t,300 

'14.     Horner  Truck  &  Manufacturing  Co 300 

Taylor    h'leclric   Truck    Co 400 

65.  Ilipwood-Barrctt  Car  &  Vehicle  Fender  Co....  600 

66.  Cling  Surface  Manufacturing  Co 150 

67.  Wni.  Wharton,  jr.,  &  Co 300 

08.     Charles   Scott   Spring   Co 165 

6y.     II.  M.  Stiles 100 

70.  American  Brake  Shoe  Co 100 

71.  Ironsides   Co    100 

72.  Siegrist  Lubricator  Co 150 

73.  Morris  Electric  Co 675 

74.  Crane  Co.  and  Ludowici  Roofing  Tile  Co 250 

75.  Cylindorania   Railway  Co 100 

Star   Brass   Works 100 

76.  American   Vitrified    Conduit    Co 150 

77.  New  Haven  Car  Register  Co 100 

78.  Chapman  Valve  Manufacturing  Co 100 

79.  U.  S.  Rocking  Grate  Bar  Co 100 

80.  J.  R.  McCardell  &  Co 150 

81.  Baltimore  Car  Wheel   Co 150 

82.  Millcr-Knoblock   Co 100 

83.  Major  Cement  Co ' 100 

84.  Weber  Rail  Joint  Manufacturing  Co 100 

85.  Joseph  Dixon  Crucible  Co 100 

CUKli   SIWCES.     WEST  SIDE   OF   BUILDING. 

Taunton  Locomotive  &  Manufacturing  Co.  ..  .90  ft.  x  10  ft. 

McGuire   Manufacturing   Co 50  ft.  x  10  ft. 

Taylor   Electric  Truck   Co 10  ft.  x  10  ft. 

♦  •  » 

HOME  OF  THE  "STREET  RAILWAY  REVIEW. 


The  "Review"  will  be  pleased  to  have  its  readers  visit  its  estab- 
lishment at  any  time  during  convention  week,  and  to  have  its 
friends  make  use  of  its  oftice. 
The  business  and  editorial  oftices  oi  the  Windsor  &  Kenficid 
Publishing  Co.  occupy  the  thirteenth 
floor  of  the  Monon  building.  In  the 
adjoining  building  are  our  mechan- 
ical departments.  The  "Review"  is 
one  of  the  few  trade  and  class  jour- 
nals which  operates  its  own  printing 
establishment.  This  is  divided  into 
two  departments:  the  composing 
room,  where  a  battery  of  typesetting 
machines  operate  day  and  night;  and 
the  press  room.  The  latter  contains 
five  presses,  three  of  which  were 
built  to  order  specially  for  high 
grade  printing.  Two  of  these  presses 
are  among  the  largest  and  fastest  of 
tlieir  class  in  the  city.  Our  friends 
are  invited  to  call  and  inspect  the 
npcration  of  these  machines.  Our 
establishment  is  convenient  to  all  the 
down  town  hotels  by  a  few  minutes' 
walk,  and  the  street  number  is  324  Dearborn — near  Van  Buren. 
In  telepluining  call  for  Harrison  754. 


Announcement  is  made  by  an  official  of  the  Grand  Rapids  &  In- 
diana Ry..  a  steam  road  running  from  Richmond,  Ind.,  to  Mack- 
inac. Mich.,  that  if  the  proposed  electric  line  is  built  from  Grand 
Rapids  to  Kalamazoo,  to  compete  with  its  service,  it  will  imme- 
diately equip  its  division  between  those  two  cities  with  electricity. 


LAKE  SHOKE  AND  ROCK   ISLAND  OEI'OT. 


LOCATION  OF  RAILROAD  DEPOTS  IN 
CHICAGO. 


We  give  for  guidance  of  visitors  a  list  oi  the  railroad  depots, 
soine  of  which  are  used  by  several  roads.  Also  the  convenient 
means  of  reaching  them  from  Wabash  Ave.  and  Jackson  St.,  which 
is  a  central  down  town  point  easily  determined. 

CENTRAL  STATION:  Lake  Front  and  12th  St.;  reached  by 
Wabash  Ave.  cars  going  south. 

NORTHWESTER^;  DEPOT:  Fifth  Ave.  and  the  river.  Take 
Dearborn  St.  car,  so  marked. 

UNION  DEPOT:  Adams  St.  and  Canal  (just  across  the 
l)ridge)  take  Adams  St.  cars  bearing  depot  sign. 

LAKE  SHORE  and  ROCK  ISLAND  DEPOT:  Van  Buren 
and  Sherman  Sts.,  four  blocks  west  of  Wabash.  Walk,  take  cab 
or  Lake  St.  Elevated. 

POLK  ST.  DEPOT:  Foot  of  Dearborn  St.;  Wabash.  State  or 
Dearborn  St.  cars. 

GRAND  CENTRAL  STATION:  Harrison  and  Fifth  Ave.; 
cars  so  marked  from  Van  Buren  and  State  Sts.,  or  cab. 


SPECIAL  TRAIN  FROM  THE  EAST. 


A  special  train  to  the  Chicago  convention  will  be  run  from  Bos- 
ton over  the  Boston  &  .Albany,  and  from  New  York  over  the  New 
York  Central,  merging  at  Albany  and  from  there  continuing  over 
the  New  York  Central  and  Lake  Shore  &  Michigan  Southern.  It 
will  be  a  vestibule  train  of  Wagner  sleepers  with  dining  car.  Fare 
is  one  and  one-third  for  the  round  trip.  Passengers  taking  train  at 
New  York  or  points  on  New  York  Central  should  address  Milton 
C.  Roach,  general  eastern  passenger  agent.  X.  Y.  C.  R.  R..  413 
Broadway,  New  York.  Passengers  from  Boston  and  points  on  the 
B.  &  A.  communicate  with  J.  L.  White,  passenger  agent.  B.  &  A. 
R.  R.,  266  Washington  St..  Boston. 

Leaving  time  from  principle  points  is  as  follows: 


Lv 

Boston 

B. 

& 

A. 

10:30  a. 

m. 

Sunday. 

Oct. 

'.i 

Lv. 

Worcester 

B. 

& 

A. 

1 1 :42  a. 

ni. 

Sunday, 

OcL 

>5 

Lv. 

Springfield  B. 

& 

A. 

1:14  p. 

m. 

Sunday, 

Oct. 

'•, 

Lv. 

New  York 

N. 

Y 

C. 

::oo  p. 

m. 

Sunday, 

Oct. 

15- 

Lv. 

.\lbany 

N 

Y 

C. 

4:35  p. 

m. 

Sunday, 

Oct 

l.S- 

Lv. 

Utica 

N 

Y 

C. 

6:52  p. 

m. 

Sunday, 

Oct. 

l.S- 

Lv. 

Syracuse 

N 

Y 

C. 

8:15  p. 

m. 

Sunday, 

Oct. 

l.> 

Lv. 

Rochester 

\. 

Y 

C. 

10:05  P- 

m. 

Sundav. 

Oct. 

15. 

Lv. 

Buffalo 

L 

S. 

Rv. 

12:00  midnight.  Sunday. 

Oct. 

I.v 

Ar. 

Chicago 

L. 

s. 

Ry. 

2:30  p. 

m. 

Monday, 

Oct. 

i6. 
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OFFICERS  A.  S.  R.  A. 


President,  Charles  S.  Sergeant,  second  vice-president  Boston  Ele- 
vated Railway  Co.,  Boston,  Mass. 

First  Vice-President,  Henry  C.  Moore,  president  Trenton  Street 
Railway  Co.,  Trenton,  N.  J. 

Second  Vice-President,  Ernest  Woodnillf,  president  Atlanta  Rail- 
way &  Power  Co.  and  .\tlanta  Railway  Co.,  Atlanta,  Ga. 

Third  Vice-President,  Walton  H.  Holmes,  presidciu  .Metropolitan 
Street  Railway  Co.,  Kansas  City,  Mo. 

Secretary  and  Treasnrer,  T.  C.  Pcnington,  treasurer  Chieagu  City 
Railway  Co.,  Chicago,  111. 

E.xecutive  Comnnttee,  the  president,  vice-presidents  and — 

Albion  E.  Lang,  president  Toledo  Traction  Co.,  Toledo,  O. 

G.  A.  Yuille,  assistant  general  manager  Chicago  Union  Tractimi 
Co.,  Chicago,  111. 

Frank  Jones,  vice-president  and  manager  Memphis  Street  Rail- 
way  Co.,   Memphis,   Tenn. 

John  1.  Beggs,  general  manager  Milwaukee  Electric  Railway  & 
Light  Co.,  Milwaukee,  \\  is. 

Ira  A.  McCormack,  general  superiiueiuleiu  Brimklyii  Rapid 
Transit  Co..  New  York. 


.-\   complete   list  of  the   cities   where   the   conventions   have   been 
held  and  the  presiding  officer  is  as  follows: 

Boston .Moody   Merrill 1882 

Chicago H.    H.    Littell 1883 

New  York  William   II.   Hazzard ....  1884 

St.  Louis *Calvin  S.  Richards 1885 

Cincinnati Julius  S.   Walsh 1880 

Philadelphia *Thomas  W.  .A.ckley 1887 

Washington Charles  B.  Holmes 1888 

Minneapolis George   B.    Kerper 1889 

Buffalo Thomas  Lowry 1890 

Pittsburg Henry   M.   Watson 1891 

Cleveland John   G.   Holmes 1892 

Milwaukee D.    F.    Longstreet 1893 

.Atlanta Henry  C.  Payne 1894 

Montreal    Joel  Hurt 1895 

St.  Louis H.  M.  Littell 1896 

Niagara  Falls Robert    McCuUoch 1897 

Boston .\lbion    E.    Lang 1898 

Chicago C.   S.   Sergeant 1899 

'Deceased. 


PROGRAM. 


TUESDAY.   OCTOBER   i7lh. 

10  a.  m.     .Meeting  called  to  unKr  l)y   I've-ideiU   .Ser.ne.-uit. 

.Address  of  welcome. 

Calling  of  the  roll. 

Invitation  extended  to  join  the  .Association. 

Address   of  the  president. 

Report  of  the  executive  committee. 

Report  of  the  secretary  and  treasurer. 

Paper:  "Investments  in  .Street  Railways:  How  Can  They  Be 
Made  Secure  and  Remunerative?"  By  Charles  T.  Yerkes. 
president  Chicago  Consolidated  Traction  Co.  and  Union  Ele- 
vated Railroad  Co. 

Recei)tion   at   .Aiiditoriuni   Parlors.  8:30  p.   m. 

WEDN"ESD.\Y,  OCTOBER    18th. 

Convene  at  10  a.  m. 

Paper:     "Maintenance  of  Car  Equipment"     Ry  J.   II.  \'aii(kr- 

veer.   Brboklyn   Heights  Railroad   Co. 
Paper:    "Modern  Street  Jtailway  Shops;  Their  Design.  Machin- 
ery and   Shop   Practice."     By   B.    L.    Kilgonr.   electrical    en- 
gineer, Cincinnati  Street  Railway  Co. 
Appointment    of    Committee    on    Nomiiialion    of    Officers    and 
selection  of  next  place  of  meeting. 
1:30  p.   m.     Trip  to   Drainage   Canal.     Train   leaves   depot   at    1:30 
sharp;  return  at  5  p.  ni. 


THURSDAY,  OCTOBER  lyth. 
Convene  at  10  a.  ni. 

Paper:      "Construction    and    .Maintenance    of    Street    Railway 
Track."     By  Edward  Butts,  Metropolitan  Street  Railw.iy  Co., 
Kansas  City,   Mo. 
Paper:     "Train  Service  and  lis  Practical  .\pplicaliiiii."      Hy  Ira 
.\.    .McCormack,    general    superintoiulenl    Brooklyn    lleiylUs 
Railroad  Co. 
Election  of  officers  for  ensuing  year. 
1 :45  p.  m.     Tallyho  ride  through  Jackson  Park. 
2:00  p.  m.     Trolley  ride  to  stock  yards.     .Atleiulants  will  be  on  hand 

to  show  all  the  points  of  interest. 
Sioo  p.  m.     Theater  party.     Tickets  will  be  distributed  at  the  hotel. 
Those   intending  to  go  will  make   up  their  own  parties  and 
.get  tickets  accordingly. 

FRIDAY,   OCTOBER   20th. 
The  entire  day  to  be  given  to  the  examination  of  exhibits. 
Ladies  will  be  taken  to  the  principal  stores,  the  Art  Institute  and 

Lincoln   Park;   carriages   will   be   in   waiting  at   the   hotel   at 

10:00  a.   in. 
7:00  p.  in.     Banquet  at  the  .Vudiliiriuni. 

Iii-.t,ilhition  of  officers-eleel  at  Ihe  ban(|iiet. 


LOCAL  COMMITTEES  FOR  CONVENTION. 


iMillowiiig    are    ihe    local    committees    on    arrangements    fur    the 
com  eiilion: 

GENERAL  COMMITTEE. 
John    .\l.    Rciach,   chainiian 
Geo.  A.   Yuille,  sfcrelary  and  ireasurer. 
H.  M.  Sloan.  Geo.  O.  Naglc. 

F.  L.  Fuller.  H.  H.  Windsor. 

T.   C.    Penington.  J.    R.    Chapman. 

EXHIBITS. 
James  R.  Chapman,  oliainiian. 
Geo.   W.   Knox.  C.  E.   Moore. 

F.  T.  C.  Brydges.  John  Millar. 

W.  F.  Carr.  A.    C.    Heidelberg. 

N.  C.  Noe.  W.  A.  Harding. 

ENT]-.KT.\1NMENT. 
J.   M.   Roach,  chairman. 

Frank    R.    Greene.  T.    M.    Henderson. 

Geo.  C.  Bailey.  A.  S.   Littlefield. 

Geo.  A.  Y'uille.  Harry   Keegan. 

F.   W.    Edmunds.  F.  S.   Kenfield. 

II.M.I.S  .AND  HOTELS. 
Geo.  O.   Naglc,  chainiian. 

A.  S.   Littlefield.  T.    M.    Henderson. 

F.  H.  Clark.  H.  .A.   Hig.uins. 

W.  H.  Forsyth. 

■|R.\NS1'(  )R'I".\TI()N. 

F.  L.  Fuller,  ch.iirni.in. 

W.   W.    Bean.  Win.    W'aliiisley. 

T.  D.  Miles.  W.  J.   Cooke. 

J.  M.  Atkinson.  J.  J.   O'Keefe. 

Clift  Wi.se.  H.    W.    Falk. 

BANQUET. 
J.    .\I.   Roach,  cliainiKiii. 

.M.  B.  Starring.  D.   G.   Haniilloii. 

H.   H.  Windsor.  B.  E.  Sunny 

G.  C.    Bailey.  C.  S.  McMabcn. 

FINANCE. 
Geo,  A.  Yuille,  chainnan. 

J.  C.  Moore.  C.    R.    Penington. 

H.    P.,   While.  W.  S.  Bell. 

F.  H,   I'lUli, 

RECEPTION  AND  LADIES. 
II.    .M.  Sloan,  chairman. 

L.   S.   Owsley.  F.  L.  Fuller. 

C.   K.  Knickerbocker.  T.  P.  Bailey. 

G.  A.    McKinlock.  J.  C.  Moore. 

C.   .N.    DuflFy.  Robt.   McCulloch, 

T.  C.   Penington.  F.    E.    Sinilli. 

F.   R.   Greene. 
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C.  S.  SERCEANT, 
I*resi(k'tu. 


T.  C.  I'EXINGTOX. 
Secretarv. 


HENRY  C.  MOOKi; 
First  Vice-Pi\'siiK'iit. 


ERNEST  WOODRUFF. 

Second  Vico-Presideiil. 


WALTON  H.  HOLMES, 
Third  Vice-President. 


A.  E.  LANG. 

Executive  C.immittee. 


i;.  .\.  Yrii.i.i;. 


FRANK  JONES.  JOHN  I.  BEC.r.S. 

Meiiil>ers  of  the  Executive  Contmiltee. 


IRA  A.  McCORMACK. 
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LADIES"  RECEPTION 

Mrs.  J.  M.  Roach.  Miss 

Mrs.  Frank  R.  Greene.  Mrs. 

Mrs.  J.  Clias.   Moore.  Mrs. 

Mrs.  J.  VV.  Buell.  Mrs. 

Mrs.  M.  B.  Starring.  Miss 

Mrs.  J.  R.  Chapman.  Mrs. 

Mrs.   W.  A.   McGuire.  Miss 

Miss   M.  A.   McGuire.  Mrs. 

Miss  E.  B.  McGuire.  Mrs. 

Miss  M.  Willowby.  Miss 

Miss  Frances  Byrne.  Mrs. 

Mrs.  H.  H.  Windsor.  Mrs. 

Mrs.  J.   Samuel  Sheahan.  Mrs. 

Mrs.  Clift  Wise.  .Mrs. 

Mrs.  R.  H.  Prince.  .Mrs. 

-Mrs.  Robt.  McCulloch.  Mrs. 

Miss   Bessie  Fclton.  Miss 

Mrs.  George  A.  Yuille.  Mrs. 

Mrs.  Theo.  P.  Bailey.  Mrs. 

Mrs.  B.  E.  Sunny.  Miss 

Mrs.  T.  C.   Penington.  Mrs. 


COMMITTEE. 
Maude  Penington. 
C.  R.  Penington. 
Z.  E.  Knapp. 
W.  J.  Cooke. 
M.  E.  Cooke. 
Clay  Crawford. 
Estcllc  Johnson. 
Geo.  A.  McKinlock. 
W.  Worth   Bean. 
Keith  Bean. 

F.  S.  Kenfield. 
J.  N.  Hobbs. 

R.  E.   Richardson. 
H.  A.  Marsh. 
H.  M.  Sloan. 
W.  A.  Harding. 
Edna  Kimmell. 

G.  W.  Kno.x. 
C.  N.  DufTy. 
Clara  CiMiiiinyliani. 
J.  C.  Shainwald. 


OFFICERS  STREET   RAILWAY   ACCOUNT- 
ANTS'  ASSOCIATION. 


PUBLICITY  AND  INFORMATION. 
II.  II.  Windsor,  chairman. 

A.   L.  Tucker.  J.  J.  OKeele. 

J.  A.  Hanna.  C.  J.  Reilly. 

.\rtluir  Martwell.  C.   A.    Brett. 

D.  B.  Dean.  C.  S.  McMahon. 


CHICAGO   STREET   RAILWAY    MAIL  SERVICE. 


The  street  railway  mail  service  on  the  Chicago  lines  is  quite  im- 
portant. Four  railway  post  olTicc  routes  were  established  Nov. 
II,  1893,  and  were  operated  by  the  railway  mail  service  bureau  of 
the  Post  Office  Department  until  recently  when  they  were  placed 
under  the  jurisdiction  of  the  Chicago  post  office. 

During  the  fiscal  year  ending  June  30,  1898.  the  Chicago  &  North 


FIRST  STREET  R.MT.W.W   I'clST  OI'l'ICE   IN  CHICACO. 

Clark  St.  route,  3.61  miles,  with  two  cars  and  four  clerks,  made 
22,996  miles,  and  handled  24,320  pieces  (estimated)  of  mail  matter 
per  day;  the  Chicago  &  Milwaukee  Ave.  route,  3.97  miles,  two 
cars  and  three  clerks,  made  34.64  miles,  and  handled  10,800  pieces 
per  day;  the  Chicago  and  Madison  St.  route,  4.97  miles,  two  cars 
and  five  clerks,  made  34.701  miles,  and  handled  24,320  pieces  per 
day;  the  Chicago  &  Cottage  Grove  Ave.  route,  7.73  miles,  two 
cars  and  four  clerks,  made  53.971  miles,  and  handled  20,960  pieces 
per  day.  The  first  three  routes  are  over  the  Chicago  Union  Trac- 
tion lines,  and  the  last  over  the  Chicago  City  Ry. 


The  opening  of  an  extension  of  the  Cleveland  &  Chagrin  Falls 
Electric  Ry.  and  the  completion  of  the  Cleveland  &  Eastern  Ry., 
makes  a  through  electric  line  from  Cleveland  to  South  Newbury, 
a  distance  of  30  miles. 


President,  J.  F.  Calderwood,  auditor  Twin  City  Rapid  Transit 
Co.,  Minneapolis,  Minn. 

First  Vice-President,  E.  R.  L.  Tigho,  accnuntaiit  Brooklyn 
Rapid  Transit  Co.,  New  York. 

Second  Vice-President.  R.  Lancaster  Williams,  treasurer  Rich- 
mond Traction  Co.,  Richmond,  Va. 

Third  Vice-President.  F.  E.  Smith,  auditor  Chicago  Union  Trac- 
tion Co.,  Chicago.  111. 

Secretary  and  Treasurer,  W.  B.  Brockway,  secretary  Toledo, 
Bowling  Green  &  Fremont  Railway  Co.,  Toledo,  O. 

I'"xecutive  Coiiiniittee,  the  officers  and — 

II.  I..  Wilson,  auditor  Boston  Elevated  Railway  Co..  Boston, 
.Mass. 

H.  C.  Mackay,  comptroller  Milwaukee  Electric  Railway  &  Light 
Co.,   Milwaukee,  Wis. 

H.  E.  Babcock,  auditor  Elniira  it  Horseheads  Railway  Co.,  El- 
mira,  N.  Y. 

J.  D.  Fraser,  secretary  and  treasurer  Ottawa  IClectric  Railway 
Co.,   Ottawa.   Canada. 


PROGRAM. 


MONDAY,  OCTOBER  i6th. 

7:30  p.  111.     .\iiiuial  meeting  of  the  E.xecutive  Cnmmiltce, 

TUESDAY,  OCTOBER  17th. 

10:00  a.  m.     Meeting  room  in  Tattersalls. 
.Address  of  welcome. 
.Annual   address   of  the   president. 
Annual  report  of  the  executive  committee. 
.Annual  report  of  the  secretary  and  treasurer. 
.Appointment  of  convention  committees. 

WEDNESDAY.   OCTOBER   i8th. 

[0:00  a.  m.     Meeting  room  in  Tattersalls. 

Report  of  Permanent  Committee  on  "A  Standard  Classifi- 
cation of  .Accounts."  By  C.  N.  Duffy,  auditor  Chicago  City 
Railway  Co.,  Chicago,  111. 

Paper:  "Car  Mileage."  By  H.  C.  Mackay,  compHollcr  Mil- 
waukee Electric  Railway  &  Light  Co.,  Milwaukee.  Wis. 

THURSDAY,  OCTOBER  19th. 

10:00  a.  m.     Meeting  room  in  Tattersalls. 

Report  on  the  Department  of  Blanks  and  Forms.     By  W.   B. 
Brockway,    secretary    Toledo,    Bowling    Green    &    Fremont 
Railway  Co.,  Toledo,  O. 
Paper:     "How  Should  Supplies  .Accounts  be  Kept?"     By  W. 
M.   Barnaby.  chief  accountant    Brooklyn   Raiiid  Transit  Co., 
New  York. 
Unfinished   business. 
Report  of  convention  committees. 
Election   of   officers. 
.Adjournment. 

FRID.AY,  OCTOBER  20th. 
Devoted  entirely  to  the  examination  of  the  exhibits. 


POST  OFFICE  AT  CONVENTION   HALL. 


The  Bureau  of  Information  will  provide  excellent  post  office 
facilities  at  Convention  Hall.  A  special  carrier  will  be  detailed 
from  the  Chicago  post  office,  who  will  deliver  direct  to  exhibitors 
or  delegates  in  the  building,  all  mail  matter  addressed  in  care  of 
Tattersalls.  Exhibitors  who  in  past  years  have  not  found  it 
convenient  to  return  to  their  hotels  during  the  day  can  get  their 
mail  with  least  possible  delay  by  having  it  addressed  as  stated. 
Frequent  collections  of  mail  will  be  made,  stamps  and  postal  cards 
will  be  provided,  and  the  convention  post  office  will  be  made  as 
effective  and  complete  as  possible. 

#  *  » 

The  new  Detroit,  Rochester,  Romeo  &  Lake  Orion  Electric  Ry. 
was  opened  September  26th. 
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E.   R.   1..  Til. 111;. 
■'irst  Vk-.'.l'ii'-iilciil 


F.   K.  SMITH. 
Thiril  Vice-l'ri-niili-ill. 


JOHN   I\  CALUERWOOI), 
President. 


H.   h.  WILSON, 
Executive  t'ninmitti-i'. 


\V.   1:.  MKOCKWAV. 
Secretary. 


H.  C.  MACKAY. 
Executive  Committee. 


H.  E.  BABCOCK. 
Executive  Committee. 


JAMES  D.  FRASER, 
Executive  Committee. 


ENDORSEMENT  OF  THE  STANDARD  SYSTEM  OF  ACCOUNTS. 


The  -Accountants'  Association  has  good  reason  to  be  pleased  with 
the  endorsement  which  the  Railroad  Commissioners  have  given  its 
standard  system  of  accounts.  Chairman  Duffy  recently  received 
the  following  letter  from  the  Connecticut  Railroad  Commissioner: 

Dear  Sir:  Mr.  Seymour  has  received  a  communication  from 
Commissioner  Cole  in  which  he  advises  that  he  presented  the  re- 
port in  relation  to  street  railway  accounting:  that  it  was  received 
with  marked  favor,  and  was  adopted  unanimously  upon  the  reading 
of  the  preliminary  report  of  Mr.  Seymour.  This  is  about  all  that  is 
now  necessary.  I  believe,  to  warrant  us  in  going  ahead  and  having 
the  necessary  number  of  copies  printed,  and  I  would  therefore 
thank  you  to  forward  to  me  at  your  convenience  the  copy  I  last 
sent  you.  making  such  notations  thereon  as  will  enable  me  to  place 
your  order. 


Mr.  Cole  adds  tand  I  take  a  great  deal  of  pleasure  in  communi- 
cating the  same  to  you  out  of  courtesy  to  Mr.  Seymour): 

"You  were  also  complimented  twice  during  the  proceedings  for 
having  prepared  and  presented  so  complete  a  report — the  only 
complete  report  upon  any  subject,  except  that  upon  legislation, 
which  was  presented  by  Mr.  Brown  of  Pennsylvania.  It  was  a 
great  convenience  to  the  delegates  to  have  your  report  printed  in 
pamphlet  form,  and  that  fact  was  also  commented  upon  by  mem- 
bers on  the  floor  as  well  as  by  the  chairman,  officially." 

With  kind  regards,  and  trusting  to  hear  from  you  in  due  season, 
T  am. 

Yours  truly, 

HENRY  F.  BILLIKGS. 

Hartford,  Conn. 
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EASTERN      OFFICE.     100     WILLIAM      STREET,     NEW     YORK. 


CORRESPONDENCE. 

We  cordially  invite  correspondence  on  all  subjects  of  interest  to  those 
enK-aped  in  any  branch  of  street  railway  wtirk,  and  will  gratefully  appreciate 
any  marked  copies  of  papers  or  news  items  our  street  railway  friends  may  send 
us,  pcftaininy  either  to  companies  or  officers. 


DOES    THE    MANAGER    WANT    ANYTHING? 

If  you  contemplate  the  purchaseof  any  supplies  or  material,  wc  can  save 
you  much  time  and  trouble.  Drop  a  line  to  The  Review,  stating-  what  you  are 
in  the  markei  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the 
best  dealers  in  that  line.  We  make  no  charge  for  publishing  such  notices  in  our 
Bulletin  of  Advance  News,  which  is  sent  to  all  manufacturers. 

This  paper  is  a  member  of  the  Chicago  Trade  Press  Association. 
Kntered  at  the  Post  Office  at  Chicago  as  Second  Class  Matter. 


VOL.  IX. 


OCTOBER  15,  1899. 


NO.  10. 


Delegates  and  others  attending  the  convention  will  find 
in  the  Daily  Edition  of  the  "Street  Railway  Review."  to  lie 
issued  during  convention  week,  full  information  concerning 
the  jJi'ograni  for  the  day  and  an  account  of  the  previous 
day's  sessions  of  the  two  Associations. 


The  present  tendency  toward  concentration  and  consoli- 
dation is  probably  nowhere  more  marked  than  among  the 
street  railways.  Chicago  furnishes  a  good  example  ;  a  year 
ago  there  were  17  operating  street  railway  companies  in  the 
city  and  suburbs :  by  the  two  consolidations  of  the  Yerkes 
interests  this  number  has  been  reduced  to  nine. 


This  year  the  American  Street  Railway  Association  holds 
its  annual  convention  in  Chicago  for  the  second  time,  the 
first  visit  of  the  .\ssociation  having  Ijeen  in  1883.  That 
meeting  was  nominally  the  second,  but  in  reality  was  the 
first  convention,  the  jjrevious  meeting  at  ijoston  in  7882 
having  been  only  for  the  purpose  of  organizing.  Each  of 
the  sixteen  years  that  have  elapsed  since  1883  lias  seen  the 
Association  broadening  its  scope  and  increasing  its  influence 
as  its  growth  ke|>t  pace  with  the  expansion  of  the  street 
railway  industry,  and  at  no  time  has  the  Association  been  in 
a  more  prosperous  condition.  Last  year  we  published  the 
membership  statistics,  which  showed  an  increase  from  35 
members  in  1882  to  205  in  1892;  from  1892  to  1896  there 
was  a  decrease  to   160  due  to  consolidations;    since   1896 


there  has  lieen  an  increase  in  numbers,  to   idi   in   iSijJ,   i()5 
in  i8t;8  and  171  in  i8i;ij. 

Ihis  convention  promises  to  be  an  unusually  interesting 
one:  every  etifort  has  lieen  made  l)y  the  officers  and  execu- 
tive conuniltee  lo  provide  an  excellml  program,  and  the 
street  railway  men  of  Chicago  have  tlirougli  their  com- 
mittees prepared  for  the  reception  and  entertainment  of  the 
delegates  and  other  visitors. 


It  is  souR'wliat  amusing  to  note  tlie  seriousness  witl; 
whicli  the  ])nblic  in  some  of  the  l'"nglish  cities  liave  antici- 
jiated  difficulties  in  connection  witii  proposed  electric  rail- 
way construction.  .And  yet  tliese  fears  are  evidently  sincere 
and  honest.  We  refer  to  qiuslions  wliicli  were  once  live 
issues  here,  but  wliicli  ha\e  licin  ]irovrn  \  ears  ago  to  be 
unfounded.  At  present  the  l.ixcrpool  ]inlilic  are  grealh' 
exercised  over  the  interference  with  vehicular  traffic  which 
the  proposed  tramways  are  to  inihice. 

When  the  cars  are  once  in  operation  tlie  demonstration 
will  be  both  effective  and  satisfactory.  The  same  anxiety 
was  general  here  in  Chicago  in  1880,  when  it  was  proposed 
to  install  the  calile  system,  and  objectors  were  loud  in  their 
])redictions  that  the  presence  of  cable  cars  in  the  streets 
would  cause  confusion  and  practically  drive  teaming  from 
the  streets  so  occupied.  '1  he  cables  had  been  in  operation 
scarcely  a  week  before  these  fears  were  found  groundless. 
Instead  of  chaos  it  was  seen  that  the  mechanically  operated 
cars  gave  tcj  the  moving  mass  upon  the  street  a  definite 
current  which  moved  up  one  side  and  down  the  other,  and 
that  instead  of  lieing  an\-  detriment,  it  was  a  positive  advan- 
tage. There  is  no  reason  wh_\'  the  rule  which  has  prevailed 
in  this  country  upon  the  introduction  of  cable  and  electric 
cars  should  not  be  found  to  work  the  same  in  foreign  cities. 


Two  vears  and  seven  months  ago  the  .Street  Railway  .\c- 
ci>untants'  Association  of  .\nierica  was  organized  at  Cleve- 
land with  25  com])anie.s  as  members,  and  one  of  the  Isest 
indications  of  the  necessity  of  such  an  association  for  the 
accounting  officers  of  street  railways  is  the  growth  in  the 
membership  roll.  Nov.  25,  1897,  after  the  Niagara  Falls 
Convention,  there  were  52  companies  reported  as  members: 
Oct.  I.  i8i>8,  after  tlie  Boston  Convention,  there  were  76; 
Mar.  31,  1 8(^9,  there  were  03,  and  since  then  six  other  com- 
panies have  joined,  making  the  total  at  the  present  lime  i)o- 
The  many  consolidations  effected  during  the  past  \ear  will 
no  doubt  cause  a  marked  reduction  in  the  numlier  of  mem- 
bers of  this  Association,  just  as  consolidations  in  the  past 
have  affected  the  roll  of  the  .\.  S.  R.  -A.  Pnit  this  will  not 
detract  from  the  intlneiice  of  the  Association,  but  rather  in- 
crease it  because  the  same  interests  will  be  represented  but 
controlled  by  few-er  men.  The  name  of  this  Association 
has  not  prevented  British  companies  from  desiring  to  avail 
themselves  of  its  work,  and  two  of  the  recent  additions  to 
the  roll  are  the  Glasgow  Corporation  Tramways  and  the 
Central  London  Railway. 

.\t  Cleveland,  at  Niagara  I'alls  and  at  Boston,  papers  on 
various  subjects  of  interest  to  accountants  were  presented, 
but  the  most  important  work  of  the  Association  has  been 
that  done  through  its  committees  looking  to  a  standard 
s\steni  of  street  railway  accounting.  The  scheme  and 
classification  recommended  at  Boston,  with  a  few  minor 
changes,  in  .'\ugust  last,  received  the  official  endorsement 
.of  the  Convention  of  State  Uailro.-id  Commissioners,  as  was 
noted  in  our  .\ugust  issue.     It  has  been  the  policy  of  the 
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Associaliiii!  Ii.  wuik  in  liainiMin  willi  llic  Railrnad  (  oiii 
iiiissicjiUTs  nv  (itliiT  -lair  iilVH-ials  to  wlimii  rcpmls  niii'-l 
1)C'  nia'lr.  ami,  aN  ur  lia\'c  m-cii.  iIk-  1("-ii1i  lia^  Iji ni  must  sat 
isfacl()i\ . 

Second  iinl\  In  llic  ^landanl  s\slrTn  uf  acmnnts  is  llv 
I  )c|)ailiiunl  uf  lilanks  ami  I'ornis.  ami  the  records  <if  this 
dc|)artiiicnl  when  exhibited  at  the  convention  will  he  a  f,'reat 
stir])risc  to  tlmsi'  who  have  not  kept  in  close  loiich  with  lliis 
work,  Secrelary  lh-ockwa\  has  had  the  hlanks  arranged  in 
lar.^e  scrap  books,  and  the  colK-cliipn  now  ioni]iriscs  ili.- 
forms  nsed  by  over  So  per  ct'iil  of  llic  companies  which  are 
members  of  the  association.  There  ,ire  15  books,  jo  x  _^<) 
in.  and  1  book,  30  .x  30  in.;  Ihe  colleclion  has  ;i  compk'tc 
inde.x  so  that  one  ma\  lurn  insl.anlly  lo  ;in\  p.articnlar  forms 
he  wishes  to  ins])ecl. 

It  is  seldom  llial   so  \onn,L;  ,an  orL;;inizalion  can  show  so 
nmch  in  the  wa_\'  of  results  accomplished,  and  the  increas 
ill!;-  attention  pivon  to  street  railwax'  accounts  leads  us  in 
predict   an  even   ii'.ore  rajiid   i;ro\\lli   of  this  ,\ssociation   in 
lie-  iinmeiliate  fnlnre. 


ll  is  the  function  of  associations  of  all  kinds  to  promote 
in  iwery  way  the  interests  they  rei)reseiit,  and  the  presidents 
of  such  associations  often  (and.  we  may  sav,  g-cnerallvl 
recos'iiize  that  one  of  the  best  means  to  thai  end  is  lo  en 
courage  Ihe  \iiunger  members  b\'  jiointinj;  out  to  them 
wli.al  i^real  lliinj^s  have  been  done  and  the  path  they  must 
follow  to  reach  the  sjf"'''-  This  ])osition  of  the  president 
in  such  matters  has  been  so  long'  recognized,  and  his  chair 
is  so  hedged  about  with  dignity,  that  he  can  afTord  to  laugh 
with  the  rest  wlieii  a  httle  fun  is  ])oked  at  him,  as  was  done 
b\  .Mr.  J.  W.  .\l\ord  in  liis  interesting'  paper  on  "Getting 
Jobs,"  which  we  publish  in  another  part  of  this  issue. 

Mr.  .Alvord  is  a  distinguished  member  (perhaps  one  less 
eminent  llian  he  would  not  have  written  the  paper!  of  the 
engineering  profession,  which  the  presidents  point  out  has 
for  its  work  that  of  "harnessing  the  forces  of  X'ature."  The 
aulhor.  believing  that  the  literature  treating  of  "how  to 
harness"  will  be  well  taken  care  of  by  his  professional 
brethren,  devotes  his  pajier  to  showing  how  the  "hostler' 
gets  his  job. 

The  engineer  who  has  successfully  withstood  the  ordeal 
of  having  his  ribs  poked  will  enjox  the  distinctions  between 
theory  and  ]iraclice  that  Mr.  .\lvord  so  ajitlv  states:  the 
one  who  is  undergoing  the  o|)eration  will  keenlv  appreciate 
if  he  does  not  enjoy.  The  whole  pajjcr  should  appeal  to 
everyone  because  the  three  rules  laid  down  arc  e(|uailv 
sound  for  one  who  aspires  to  be  a  coiumercial  "robber 
baron"  or  a  traction  "magnate"  or  anvthiug  else. 


It  is  sixteen  years  since  the  .American  ."street  Railwa\- 
.\ssociation  luet  in  Chicago.  This  city  at  that  time  had  but 
three  street  railway  companies  and  the  aggregate  of  their 
lines  was  about  160  miles  measured  as  single  track  ;  at  the 
present  time  there  are  nine  surface  roads  in  Chicago,  in- 
cluding the  interurban  lines,  which  operate  almost  1  .cxxi 
miles  and  elevated  roads  with  too  miles  more.  In  1883 
horses  furnished  the  motive  power  for  all  the  street  railways 
in  the  city  except  the  then  recently  completed  cable  lines 
of  the  Chicago  City  Railway  Co.  Today  nearly  all  of  the 
well-known  systems  of  street  railway  traction  may  be  found 
in  Chicago.  Leading  the  list  is  the  overhead  trollev  with 
abiHlt  Sy^  miles:  then  come  Ihe  cables  with  over  So  miles, 
the  storage  l>attery  roail  with   ^5  miles,  anil  horses  with   i  i 


miles.  The  third  rail  system  has  been  in  successful  opera 
lion  on  75  miles  of  clevatetl  roa<l  f<jr  several  years  and  the 
.Northewestern  Elevated  willi  25  miles  more  will  soon  be 
completed.  The  South  .Side  Elevated  is  operated  011  ihc 
iimllipk-  niiii  s\stem — every  car  beiiiK  a  motor  car;  the 
.Metropolitan  and  t-he  Lake  Street  use  trains  liavin)^  a  siiij.fle 
motor  car  and  trailers. 

The  electric  street  railways  here  ])rcscnt  iiUerestinj.;  ex- 
amples of  difTerent  methods  of  current  distribution;  the 
(  alumet  and  the  South  Chicafjo  City  have  boosters  for  feed- 
ing their  lon(.jest  lines,  the  Cliicaj^o  &  Milwaukee  is  the 
latest  installation  employing  a  three-phase  transmission  line 
and  sub-stations  with  static  transformers  and  rotary  con- 
verters. 

The  owl-car  problem  on  the  cable  lines  is  solved  in  two 
ways,  horses  and  compressed  air  furnishinfj  the  motive 
|)ower.  Aproi)os  of  animal  traction  probably  every  visitor 
to  Chicago  is  .greatly  surprised  to  see  hf)rsc  cars  in  the 
down-town  district ;  this  is  the  fault  of  the  city  and  not  of 
the  companies,  which  would  be  very  glad  to  operate  trolley 
cars  in  Dearborn  and  .\dams  Sts.,  were  they  i)erniitted  to 
do  so. 

In  the  power  houses  of  the  various  lines  there  is  a  wide 
difiference  in  practice.  In  the  cable  stations  of  the  L'nion 
Traction  simple  non-c<jndensing  engines  are  installed,  and 
horizontal  tubidar  Ijoilers  with  the  exception  of  the  auxiliary 
station  at  Desplaines  St.,  which  has  vertical  tubular  boilers: 
there  are  three  methods  of  connecting  the  engines  to  the 
cable  driving  machinery,  belts,  gears  and  rope  drives,  the 
latter  method  being  used  in  the  Washington  and  Jefferson 
and  in  the  \'an  Buren  and  Jefferson  stations.  The  Chicago 
City  cable  plants  have  simple  non-condensnig  engines;  the 
engines  in  these  stations  are  belted  to  jack-shafts  which 
drive  the  cable  drums  through  gearing. 

The  eight  large  electric  power  stations  have  nearly  all 
beiu  built  within  the  last  six  years  and  with  two  exceptions 
we  find  the  e<|ui])ment  comprising  compound  engines  and 
water  tube  boilers.  Four  of  these  stations  have  horizontal 
cross-compound  condensing  engines  direct  connected  to 
the  generators :  another  one  is  so  situated  that  condensing 
water  was  not  convenient  and  has  no  condensers.  The  Met- 
ropolitan Elevated  power  house  is  the  only  large  station 
with  vertical  engines,  having  vertical  cross-compound  con- 
densing engines  direct  connected  to  the  generators :  water 
is  brought  from  the  river  through  a  tunnel. 

Til  marked  contrast  to  the  other  stations  comparable  in 
size,  the  two  electric  power  houses  of  the  Chicago  City  Ry.. 
one  built  in  1893  and  one  in  1896.  have  simple  non-con- 
densing engines  connected  to  the  engines  by  rope  drives 
and  return  tubular  boilers. 

Only  one  of  these  larger  stations,  the  South  Side  Ele- 
vated, has  a  cooling  tower,  though  a  cooling  tower  is  used 
at  the  power  plant  of  the  storage  battery  road,  and  three 
companies,  the  Calumet,  the  Suburban,  and  the  Chicago  & 
Milwaukee,  have  reservoirs  and  wooden  cooling  tables. 

On  the  whole,  it  is  doubtful  whether  another  city  in  the 
country  offers  such  an  opportunity  as  does  Chicago  for 
managers  who  desire  to  examine  and  compare  the  different 
svstems  of  electric  traction. 


The  Roadmasters'  .Association  of  .\merica  at  its  conven- 
tion in  Detroit  last  month  discussed  the  relative  merits  of 
30-ft.  and  6o-lt.  rails,  and  went  on  record  as  opposed  at 
the  ]ireseut  time  to  a  greater  length  than  33  ft.    An  abstract 
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of  the  coniiiiittee's  report  will  bo  lound  on  another  page. 
The  three  principal  objections  to  long  rails  are :  They  arc 
not  properly  straightened  at  the  mills.  They  require  niore 
labor  to  properly  maintain  the  track  than  where  shorter 
lengths  are  used.  They  require  an  increased  opening  at 
the  joint  to  allow  for  e.xpansion.  The  advantages  claimed 
for  long  rails  are:  The  reduction  in  the  number  of  joints, 
a  smoother  riding  track  and  decreased  cost  of  maintenance. 

The  first  of  these  objections  is  doubtless  a  serious  one  for 
the  steam  railroad  man  because  the  majority  of  rail  mills 
were  designed  for  rolling  30-ft.  to  33-ft.  rails,  and  60-fr. 
lengths  can  be  handled  only  with  greatly  increased  trouble 
and  cost.  In  street  railway  work  the  60-ft.  rail  has  almost 
come  to  be  the  standard  length,  and  the  mills  which  make  n 
specialtyof  rolling  street  railwayrails  have  overcome  anydif- 
ficulties  that  may  have  at  first  been  experienced  in  handling 
the  longest  rails.  The  experience  of  street  railways  in  cities 
with  long  rails  has  been  most  satisfactory  and  within  the 
last  two  years  a  considerable  portion  of  the  interurban  elec- 
tric lines,  which  arc  built  more  in  accord  with  steam  road 
practice,  have  been  laid  wuth  60-ft.  rails,  with,  we  believe, 
e(|ually  satisfactory  results.  More  care  in  loading,  unload- 
ing and  laying  the  longer  rails  is  rec|uired.  but  the  advan 
tage  of  reducing  the  number  of  joints  one-half  more  than 
comi)ensates  for  this. 

As  to  the  second  ohjectitMi.  that  the  cost  of  track  main- 
tenance is  greater  with  long  than  with  short  rails,  the  tes- 
imony  of  the  members  of  the  Roadmasters'  Association  is 
contlicting.  and  it  cannot  be  taken  as  established. 

In  discussing  the  proper  allowance  to  leave  at  joints  for 
the  expansion  of  the  rails,  the  Roadmasters'  committee  pre- 
sented some  data  of  experiments  made  by  it  whicli  showed 
that  the  linear  expansion  by  heat  of  56-lb.  T-rails  was  nearly 
twice  that  of  85-lb.  T-rails ;  also  that  the  linear  expansion 
per  degree  difference  of  temperature  was  nearly  twice  as 
nuich  between  —  20°  F.  and  +  5°  F.  as  between  -f 
5°  F.  and  -\-  70°  F.  The  committee  explained  its  work  in  a 
modest  manner  and  expressed  the  regret  that  more  exact 
methods  could  not  have  been  employed,  closing  with  th," 
recommendation  that  further  experiments  be  made. 

One  of  our  contemporaries  takes  occasion  in  reporting 
this  convention  to  sneer  at  the  methods  and  results  and  re- 
joices in  its  "faith  in  the  permanence  of  physical  constants." 
We  believe  that  the  sneer  is  ill-timed,  and  that  though  the 
results  may  at  first  seem  a  little  startling,  it  is  by  no  means 
certain  they  are  incorrect. 

Messrs.  Lavoisier  and  Laplace  found  the  coefficient  of 
linear  expansion  between  32°  F.  and  212°  F.  to  be  about 
15  per  cent  greater  for  steel  tempered  yellow  than  for  un- 
tempered  steel.  It  is  the  practice,  in  some  mills  at  least,  to 
roll  all  weights  of  rail  from  ingots  of  the  same  size  and  it  is 
quite  possible  that  the  different  amounts  of  work  done  on 
the  different  sections  may  affect  the  coefficient  of  lineat 
expansion  in  a  manner  similar  to  the  tempering. 

Messrs.  Dulong  and  Petit  found  the  cubical  dilation  of 
iron  between  0°  C.  and  100°  C.  to  be  .00003546  per  degree, 
and  between  0°  C.  and  300°  C.  to  be  .00004405  per  degree, 
so  that  it  does  not  appear  that  the  different  coefificients  for 
different  temperatures  found  by  the  Roadmasters  are  neces- 
sarily wrong. 

Neither  is  there  anything  essentially  absurd  in  30-ft.  and 
60-ft.  rails  when  in  the  track  having  different  coefificients  of 
linear  expansion. 

This  question  of  the  openings  to  be  left  at  joints  to  allow 


for  the  expansion  and  contraction  of  rails  is  one  which  has 
ceased  to  be  of  importance  to  the  management  of  a  street 
railway  having  its  tracks  altogether  in  paved  streets — the 
continuous  rail,  either  with  cast-welded  or  electrically- 
welded  joints  is  the  best  solution  for  such  cases.  W'lu'u  the 
continuous  rail  was  first  suggested  it  was  predicted  that  it 
would  kink  in  summer  and  break  in  winter ;  after  the  ex- 
periment was  made  and  this  prediction  turned  out  to  be 
false  two  reasons  were  found  to  exjilain  the  facts ;  these 
were  that  the  rail  being  nearly  all  underground  the  changes 
in  temperature  were  not  as  great,  and  the  skin  friction  pre- 
vented the  movement  of  the  rail  longitudinally  and  the 
lateral  support  of  the  pavement  prevented  kinking.  Ex- 
periments made  bv  Mr.  .A.  J.  Alo.xham,  who  conununicated 
his  results  to  the  .American  .Street  Railway  .Association  in  a 
special  report  at  the  Pittsburg  meeting  in  1892  (see  Pro- 
ceedings, p.  105)  showed  that  for  all  practical  purposes  the 
whole  of  the  rail  may  be  taken  as  being  at  the  temperature 
of  the  air.  Mr.  Moxham  had  a  piece  of  track  1,160  ft. 
long  laid  with  78-lb.,  6-in.  girder  rails ;  these  were  on  ties 
spaced  11  to  30  ft.  and  held  to  gage  by  tie-rods  spaced  10  ft. 
apart;  the  joints  were  made  with  fish  plates  i-)4  x  4  x  64 
in.  with  18  bolts  i '4  in.  in  diameter;  the  bolt  holes  were 
drilled  and  reamed  and  the  bolts  turned  to  make  a  driving 
fit.  The  roadway  was  of  macadam.  Observations  extend- 
ing over  a  period  of  several  months  with  a  range  of  tem- 
perature from  10°  to  81°  F.  showed  no  motion  of  the  rails. 

This  e.xperience  has  been  repeated  on  a  number  of  street 
railways — the  track  does  not  kink  in  summer  and  does  not 
break  in  winter.  In  May,  1897,  we  described  a  section  of 
track  one  mile  long  with  cast-welded  joints  laid  by  the  Chi- 
cago City  Railway  in  an  unpaved  street ;  the  rails  were  7-in. 
girders  weighing  83  lb.  per  yard  and  were  laid  on  ties  28 
in.  between  centers  with  tie-rods  every  7j4  ft.  This  track, 
after  a  year's  service,  was  in  excellent  alinement,  although 
the  soft  mud  could  have  given  the  rail  but  little  lateral  sup- 
port. We  understand  that  this  company  has  found  the  per- 
centages of  broken  cast-welded  joints  to  be  smaller  in  un- 
paved than  in  paved  streets ;  in  the  paved  streets  the  break- 
age is  believed  to  be  entirely  due  to  faults  in  the  casting,  as 
the  number  of  breaks  decreases  each  year. 

In  .-\ugust,  1898,  we  published  an  illustration  from  a 
photograph  of  the  tracks  of  the  street  railway  at  Ft.  Wayne, 
Ind.,  which  showed  the  rails  very  badly  kinked,  the  track 
having  been  uncovered  on  a  a  hot  day.  We  have  recently 
been  advised  that  this  track  did  not  kink  until  it  had  been 
jacked  up. 

The  late  Mr.  M.  K.  Bowen,  after  his  e.xperience  in  weld- 
ing the  tracks  of  tlie  Chicago  City,  was  of  the  opinion  that 
the  rails  should  be  welded  when  they  were  at  a  compara- 
tively high  temperature,  thus  putting  them  in  tension  and 
not  compression  by  heat  changes. 

To  managers  of  interurban  electric  roads,  however,  the 
questions  discussed  by  the  Roadmasters  are  as  important 
as  to  the  steam  road  men,  and  the  results  of  the  proposed 
investigation  would  prove  interesting. 


The  "I  Will"  design  on  our  first  page  has  generally  been  adopted 
as  the  most  characteristic  of  Chicago,  and  was  the  design  for  which 
a  valuable  prize  was  awarded  by  the  Daily  Intcr-Occan. 


The  Marinette  (Wis.)  Gas,  Electric  Light  &  Street  Railway 
Co.  has  commenced  laying  pipes  for  the  purpose  of  furnishing  heat 
lo  the  City  Savings  Bank  and  other  buildings.  A  new  200  h.  p. 
engine  is  being  added  to  the  power  station  equipment. 
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FUEL  ECONOMY  OF  RAILWAY  ENGINES. 


\:\    I'KCJI'-.  K.  (  .  I  ANI'I'.N'II.K,  COKN'KLL   1 1  M  V  KKSI  T  V.   fril.\(.\.  .\.  V. 


(Tills  paper  was  pifparcd  for  ihc  Ithaca  inci-liiiK  of  llii-  Ni-w 
York  Slate  Street  Railway  Association,  but  owiiiK  to  the  iiiiavoi<l- 
alili'  aliseiice  of  I'rof.  Carpenter,  was  not  presented  at  that  lime.; 

In  llie  following  i)ai)er  are  niven  the  resnits  of  35  tests  of  electric 
railroad  power  stations,  which  have  been  made  (hiring  the  past 
ei^;ht  years  under  my  supervision,  by  especially  trained  students  in 
advanced  work  in  Cornell  University. 

The  tests  which  are  cited  were  made  uiidrr  ihc  ordinary  condi- 
tions of  operation  peculiar  to  the  system  nlirnd  in.  In  every  case 
the  results  were  doubtless  afTeclcd  by  the  machinery  eniployeil. 
llie  nulhiid  nf  operating  the  station  and  by  the  varying  and  con- 
liiuially  cliangiiiK  load  produced  by  irreKularilics  in  loading  an<l 
moving  of  cars. 

The  tests  show  the  fuel  consumption  of  several  classes  of  engines, 
operating  under  the  usual  condition  of  power  house  work.  There 
is  shown  a  variation  in  the  fuel  economy  by  engines  of  the  same 
class,  operating  in  difTcrcnt  stations,  which  in  some  instances  is 
of  considerable  amount.  This  is  probably  to  be  expected,  for  it  is 
well  known  that  the  economy  is  affected  to  a  great  extent  by  varia- 
tion in  load,  since  an  engine  fully  loaded  is  in  general  much  more 
economical  than  one  partly  loaded;  no  duty  throws  on  an  engine 
a  more  variable  load  than  street  railway  work.  A  certain  amount 
of  the  variation  in  coal  per  horse  power  as  shown  by  the  tests, 
may  be  accounted  for  by  individual  diflfcrences  due  to  poor  or  good 
firing;  this  may  and  often  docs  make  20  per  cent  or  more  differ- 
ence in  fuel  economy,  and  this  condition  affects  the  uniformity  of 
the  results  about  in  the  same  proportion.  The  effect  of  employing 
different  classes  of  engines  is  also  well  marked.  The  fuel  consump- 
tion of  different  classes  of  engines  is  doubtless  the  most  interesting 
and  practical  part  of  the  investigation.  If  we  can  learn  from  the 
tests  the  probable  fuel  consumption  of  each  class  of  engine,  wc 
can  dr.iw  conclusions  as  to  the  saving  which  might  be  produced 
by  change  of  power,  and  we  can  also  predict  with  certainty  the 
fuel  charges  for  different  classes  of  stations. 

SIMl'I^li  NON-CONDENSING  ENCINE-SLIHE  VALVE  AIITOM.\TIC. 

The  summary  of  the  tests  of  the  simple  non-condensing  engine 
shows  on  the  whole  an  economy  of  steam  and  coal  nearly  equal 
to  that  usually  attained  with  engines  of  this  class  in  any  work. 
The  most  probable  values  indicating  an  average  consumption  of 
,34.3  lb.  of  steam  and  4.63  lb.  of  actual  coal  per  i.  h.  p.  per  hour. 

In  tests  made  by  the  writer,  with  an  engine  of  this  class  operating 
with  a  steady  load,  the  best  result  at  the  normal  load  corre- 
sponding to  about  14  cut-off,  was  slightly  over  27  lb.  of  steam  per 
i.  li.  11.  per  hour;  the  steam  consumption  was  greater  cither  with 
a  ligliter  or  heavier  load.     .\s  an  illustration,  the  following  diagram 
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STEAM  CONSUMPTION— STEADY  LOAD. 

exhibits  the  results  of  a  series  of  tests  made  on  an  automatic  slide 
valve  engine  running  non-condensing.  Each  test  was  continued 
sulTiciently  long  at  a  given  load  to  obtain  the  water  consumption 
for   that   condition.     The   results   are   shown   in   the   accompanying 


diagram,  by  employing  horizontal  distances  to  represent  horse 
power,  an<l  vertical  distances  to  represent  steam  uscil  per  horse 
power  per  hour.  The  scale  on  the  left  corresponds  to  the  curves 
showing  steam,  that  on  llic  right  to  curve  showing  total  steam  per 
hour. 

The  curves  show  graphically  how  the  steam  used  changes  with 
change  in  load.  When  the  load  is  light  the  steam  per  horse  power 
per  hour  is  very  great,  when  the  load  is  normal  Ihc  steam  con- 
suniplion  is  lowest,  when  very  high,  Ihe  steam  consumption  per 
i.  h.  |).  is  increased.  The  total  steam  per  hour  increases  faster  than 
increase  r>f  load.  The  curve  indicating  steam  per  i.  h.  p.  per 
hour  shows  slightly  over  27  lb.  at  120  h.  p.,  nearly  ya  lb.  al  150  h.  p.. 
44  at  60  h,  p.  and  64..-}  lb.  at  40  h.  p. 

Thus  it  is  seen  that  a  comparison  of  the  results  of  the  lest  of  the 
aulosnalic  simple  non-condensing  engines  in  actual  power  house 
work  with  those  obtained  under  best  conditions,  is  in  many  rc- 
si)ects  favorable.  The  average  results  of  all  the  tests  show  a 
steam  consumption  only  about  25  per  cent  higher  than  obtained 
with  this  class  of  engine  working  under  most  favorable  conditions. 
This  corresponds,  by  Ihe  diagram,  to  the  resnits  obtained  with  the 
engine  tested  at  about  80  h.  \>.  or  at  two-thirds  its  rated  capacity. 
The  average  load  as  compared  with  Ihe  capacity  of  the  engines  in 
the  various  power  house  tests,  was  54.2  per  cent,  which  would  cor- 
respond by  ihe  diagram  f)  a  steam  consumption  of  41  lb.  per  horse 
power. 

The  following  shows  in  tabular  form  the  results  of  the  tests  of 
simple  engines  in  a  power  house. 

TAIiLE  I. 
Summary  op  Tests  ok  Simple  Non-comdrnsin<;  Slidk  Valvb  Engitceb. 


No.     H.  P. 

of  Engine 

Steam 

,  h.  p. 
hour 

Actual 

coal  per 

i    h.  ,.. 

hour 

Mean 

o1>serred 

i.  h.  p. 

Per  cent 
obfterved 

h-  p.  to 
capacity 

Boiler 
Evaporation 

per  lb. 

combustibl* 

fnim  and  at 

212° 

Kind 

of 
coal 

0    am) 

34.8 

4.47 

110 

5S 

11.5) 

Pea  A 

1     4115 

34.5 

ial    ().54 

257 

(,3.4 

a       9.11 

Culm,  Ea<«t 

7  197.'; 

35.7 

A.m 

862 

51 

•>.M, 

Ohio 

It     3IKI 

37.3 

4.4') 

10 

44 

i2.a> 

Bit.  W.  Pa. 

11     SHI 

34.3 

4.72 

95 

4<,.7 

lO.M 

Bit. 

24  K»«l 

31.8 

b)    5.38 

717 

71.7 

,bl      9.15 

Bit.  III. 

31    c  270 

41.5 

ic;     5.50 

126 

47.5 

c      10.60 

Bit. 

.IS    2711 

,;i.(, 

4.(,1 

147 

54.5 

1>».70 

Am.  Buck. 
Ant.  Pea 

Average 

3.5.1 

5.07 

■A.Z 

10^ 

Neirlect- 

inp    c) 

34.3 

Netflect- 

iiijr 
va.  b.  c.S 

4.(0 

i 

1 

Engine  in  test  (31)  in  bad  condition. 

Probable  average  coal  per  i.  h.  p.  hour,  when  using  anthracite  or 
eastern  bituminous.  4.63  lb.;  anthracite  culm,  6.54;  western  bi- 
tuminous, 5.38. 

Coal  per  kw.  h.  output  averages  50  per  cent  higher  or  6.94,  9.81 
and  8.07  respectively. 

Probable  error  for  anj*  given  case  not  over  10  per  cent. 

Steam  pressure  90  to  120  lb. 

NON-CONDENSING  SIMPLE  CORLISS  ENGINE. 

Three  stations  only  were  tested  which  were  using  non-condensing 
simple  Corliss  engines.  These  three  stations  show  fairly  uniform  re- 
sults, both  as  to  steam  and  coal  consumption,  and  as  was  the  case 
with  the  simple  slide  valve  engine,  the  results  closely  approximate 
the  best  results  to  be  obtained  with  that  class  01  engine.  Thus,  while 
this  class  of  engines  might  produce  a  horse  power  under  favorable 
conditions  of  loading  lor  an  expenditure  of  23  to  25  lb.  of  steam 
used,  the  tests  show  an  average  steam  consumption  of  28.3  lb.  of 
steam  per  i.  h.  p.  per  hour,  the  average  load  being  slightly  over 
one-half  of  the  rated  capacity. 

The  coal  per  i.  h.  p.  per  hour  average  3.45  lb.,  the  evaporation 
per  pound  of  combustible  varied  considerably,  which  was  due  in 
part  to  the  variation  in  calorific  value  of  the  coal  used.  The  sum- 
mary of  the  results  of  the  test  is  shown  in  the  following  table: 
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TAliLE  11. 

SUMM.AKY    OF   ReSI'LTS   OF   TESTS   OF    SiMlM.K    NON-CO.S-DKXSING    COKLISS 


No. 

H.  P. 

or 
cntrine 

Steam 

per 
t.  h.  p. 

hour 

Coal 

i.  h'.'^p. 
hour 

Meau 

Observed 

i.  h.  p. 

Per  ceiu 
observed 
h.  p.  to 
capacity 

Boiler 
Evapora- 
tion 
per  lb. 
Combus- 
tible 

Kiiiil 

of 
coal 

17 

10 

22 

300 
U=o 

30.1 

26.9 

28 

3.09 
3.S 

3  r; 

139 

•HI 
1,=3 

46 

(ii» 

44   T 

ll..»S 

Clearfield 

nil 

Am,   Buck 
Dili.)  Bit 

Ave 

raire 

28.3 

3.« 

50.3       , 

NON-CONDENSING  COMPOUND  ENGINE.' 

riic  <lala  obtained  relating  to  this  class  of  engine  are  limited,  and 
probably  insutlicicnt  to  draw  any  general  conclusion;  four  tests  of 
power  stations  were  made  in  which  such  engines  were  used,  these 
tests  arc  numbered  respectively  2.  4.  21  and  24. 

The  pow'cr  house  tests  Nos.  2  and  4  were  made  when  both  simple 
and  compound  engines  w'ere  running;  the  results  do  not  differ  es- 
sentially from  those  obtained  with  simple  engines  and  previously 
recorded. 

Tests  Nos.  2!  and  24  were  made  on  non-condensing  compound 
engines,  working  under  fairly  favorable  conditions.  Test  No.  21 
docs  not  show  better  coal  or  steam  consumption  than  many  of  the 
tests  recorded  for  simple  non-condensing  engines;  compared  with 
No.  24  it  shows  a  better  coal  record  due  principally  to  the  fact 
that  in  test  No.  21  the  coal  used  was  from  western  Pennsylvania. 
while  that  used  in  test  No.  24  was  from  Illinois.  The  difference 
was  due  principally  to  the  quality  of  fuel  used. 

It  would  hardly  be  safe  to  draw  a  general  conclusion  from  the 
results  in  the  table  regarding  the  compound  non-condensing,  as 
compared  with  the  simple  non-condensing  engine  for  railroad  pur- 
poses, but  such  conclusion  as  could  be  deduced  would  be  bin 
slightly  in  favor  of  the  compound   non-condensing  engine. 

Some  additional  information  was  obtained  on  this  question  by 
a  test  (24)  which  vvas  made  on  both  simple  and  non-condensing 
compound  engines,  each  kind  being  tested  separately  and  so  as  to 
give  an  opportunity  of  comparison.  The  test  on  three  simple 
engines  showed  an  average  steam  consumption  of  31.8  lb.  per  i.  h,  p, 
per  hour  and  a  fuel  consumption  of  5.38  lb.  of  coal.  The  test 
on  one  compound  non-condensing  engine.  24  .x  48  x  48  in.,  1,200 
h.  p.,  showed  a  consumption  of  30.37  lb.  of  steam  and  4.93  lb.  of 
co.il  per  i.  h.  p.  per  hour.  The  actual  evaporation  per  pound  of 
combustible  from  and  at  212  degrees  being  in  the  test  of  compound 
7.75  and  in  the  tests  of  the  simple  engines  7.83  lb.  of  steam.  Re- 
ducing the  results  for  uniform  evaporation,  the  two  tests  would 
indicate  that  the  compound  as  compared  with  the  simple  non- 
condensing  was  9.4  per  cent  more  economical  in  use  of  coal,  and 
about  5.5  per  cent  more  economical  in  use  of  steam. 

The  compound  non-condensing  engine  is  much  less  economical, 
as  shown  by  these  tests,  when  employed  in  power  house  work 
where  the  load  is  variable  than  when  used  for  a  steady  load.  Thus 
I  have  tested  a  compound  non-condensing  engine  of  this  class 
working  with  a  steady  load  and  with  about  the  same  steam  pres- 
sure as  in  the  cases  cited  and  found  a  steam  consumption  under 
the  best  conditions  of  loading  of  22  to  23  lb.  of  steam  per  i.  h.  p. 
per  hour,  which  is  nearly  33  per  cent  better  than  shown  by  the 
same  class  of  engines  in  power  house  work. 

T.\HLE  III. 
Summary  op  Results  of  Tests  of  Compouni>  Non-Cokdessing  Engixe. 


No. 

H.  P.  of 
Engine. 

Steam 

per  i.  h. 

p.  per 

hour. 

Coal  per 
i.  h.  p. 
hour. 

Meau  ob- 
served 
i.  h.  p. 

Per  cent 

observed 

h.  p.  to 

capacity. 

Boiler 
evapora- 
tioUf  lb. 

Kind  of  coal. 

2 
4 
21 
24 

1000 
1250 
400 
1200 

30.5 
36.8 
34.20 
30.37 

4.22 
4.33 
4.17 
4.93 

603.5 
674. 
203. 
754. 

60.3 
53.8 
51. 

*i2  T 

9.03 
9.92 
10.23 

')  h! 

Bit. 

3partsAiit. 

Culm  1  pan 

Bit.  slack. 

Bit.  Pa. 

r.ii.  111. 

Test  No.  2  was  made  on  three  simple  engines  150  h.  p.,  one  cross 

compound  250  h.  p.  and  one  triple  300  h.  p. 
Test   No.  4  was  made  on  three  simple  engines  250  h.  p.  each  and 

one  compound  of  500  h.  p. 
Steam  pressure  100  lo  125  lb. 

We  have  seen  that  the  simple  non-condensing  engine  performs 
its  work  in  a  railway  power  house  under  conditions  of  varying 
load  with  an  average  steam  consumption  only  about  25  per  cent 
higher  than  the  best  average  record  for  its  class  of  engines  with  a 
steady  load.  The  compound  non-condensing  engine  requires  on 
the  other  hand,  however,  nearly  40  per  cent  more  steam  than  when 
working  under  best  conditions  wilh  a  steady  load.  From  these 
limited  data  it  would  appear  that  the  compound  non-condensing 
engine  is  only  slightly  better  than  the  simple  non-condensing,  and 
except  under  extreme  conditions  not  sufficiently  better  to  warrant 
its  use. 

COMI'lli'.Vl)    CONDKNSINC    SLIDE    VALVE    f>K    llU.ll    sl'KKI)    AUTO- 
.MATIC  ENGINE. 

The  average  results  of  the  tests  which  were  made  in  power  sta- 
tions using  automatic  engines  of  the  slide  valve  type,  show  a  steam 
consumption  of  23.96  lb.  and  a  coal  consumption  of  3.41  lb.  per 
i.  h.  p.  per  hour.  If  we  reject  the  three  highest  values  as  given  in 
tests  3  (a).  18  and  21,  and  the  lowest  result  as  given  in  8  (b)  we 
shall  have  for  the  average  22.7  lb.  of  steam  and  3.25  lb.  of  coal  per 
h.  p.  per  hour,  which  can  doubtless  be  assumed  to  be  most  probably 
correct  for  this  class  of  engine. 

Most  of  the  makers  of  engines  of  this  class  will  guarantee  them 
to  produce  a  horse  power  hour  for  a  consumption  of  18  lb.  of  steam 
niickr  favorable  conditions  of  loading,  and  engines  of  this  class 
have  in  several  instances  produced  a  horse  power  hour  for  less  than 
15  lb.  of  .steam.  It  will  be  noted  that  the  best  results  with  engines 
of  this  class  was  16.7  lb.  of  steam  per  i.  h.  p.  per  hour,  and  2.4  lb. 
coal  per  h.  p..  which  was  obtained  with  an  engine  of  400  h.  p.  of 
ihe  four  valved  type. 

The  effect  of  the  variable  load  and  other  conditions  due  to  rail- 
way work  is  to  affect  the  economy  adversely  by  30  to  40  per  cent, 
as  compared  with  the  best  results  with  a  steady  load. 

TABLE  IV. 

SeMM.\KY  OF  Tests  of  Compound  Condensing  Si.idk  V-.\i.ve  au  Hh;ii  Spkkd 

Automatic  Engine. 


No. 

H.  P.  of 

engine 

Steam 
peri.  h. 
p.  hour 

Coal 
peri.  h. 
p.  hour 

Mean 

obs  erved 

h.  p. 

Per  cent 
of  mean 
h.  p.  to 
capacity 

Boiler           v..,A 

Ev.-tpora-         If;" 

t  on                     ' , 

lb.       !         '^"^' 

3a 

3 

8 

8  b 
13 
1(1 

IS 
21 

600 
61X1 
4<X) 
400 
250 
.351) 
1200 
4<X) 

29.4 
23.2 
20.2 
16.7 
24.6 
22  7 
25.0 
29.3 

4.4.'S 
3..-W 
3.14 
2.40 
2.95 
3.41 
3.61 
3.81 

17J 
Mil 
1.^  • 
180 
86 
164 
904 
188 

29 

32 

38 

45 

34.5 

47 

75 

47 

10.38 
9.93 
s,2'l 

111  .^I 
9.91 

io.,=;.s 

111.23 

3  parts  A 
I  part  Bit. 
1      "      ■■ 

Ohi..  nil. 

Bit.  Pa. 

.\in.  IVa 

Pe;i  Pa. 

Bit. 

Average 

23.96 

3.41 

0.64 

Ave.  except 
3a  and  8b 

24.26 

3.40 

- 

9.82 

Ave.  omittinfT 
3a.  18,  21  and  8b 

22.7 

3.25 

Ave.  21  and  24 


32.28 


Steam  pressure  100  to  120  lb. 

COMPOUND  CONDENSING   ENGINE. 

The  average  results  of  the  tests  made  on  the  compound  conden- 
sing Corliss  engines  and  other  engines  with  similar  valve  gear,  in- 
cluding Mcintosh  &  Seymour  and  Greene,  show  a  steam  consump- 
tion of  18.8  lb.  and  a  coal  consumption  of  2.6  lb.  per  i.  h.  p.  per 
hour.  Omitting  test  No.  10,  for  the  reason  that  the  coal  was  of 
a  poor  quality,  and  the  evaporation  low,  the  average  becomes 
1S.25  lb.  of  steam  and  2.36  lb.  of  coal  per  i.  h.  p.  per  hour.  The 
steam  consumption  of  this  class  of  engines  working  with  a  good 
load  can  safely  be  taken  as  15  lb.  or  less  per  i.  h.  p.  per  hour,  in 
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which  case  the  acliial  results  in  power  house  practice  exceeds  the 
results  when  the  load  is  steady,  by  sli^litly  over  JO  per  cent. 

A  study  of  these  latter  tests  shows  a  hiuher  evaporation  ijer 
p<Hiiid  of  coal  than  was  obtained  in  jxjwer  houses  usin^;  the 
cheaper  ^rade  of  ennines.  This  is  [irobably  to  be  explained  by  the 
fact  that  a  better  grade  of  engineers  and  firemen  are  employed  to 
operate  stations  of  this  class,  as  compared  with  those  iisiiiK  cheaper 
machinery.  allliou).:li  it  may  possibly  be  aTi  accidental  variation,  due 
lo  the  fad  lli;it  only  .1  liiiiilccl  iiniMl>ri  of  stations  were  tested  in 
each  class. 

Till'  a\era^ce  evap'Tiilmn  iiom  .'ind  ;il  Jfj  ]ht  ponini 
of  coiidiiislible  was  foiuid  to  be  as  follows :  l''or  stations  usin^ 
the  simple  non-condensinjj  euKine,  10.26  lb.;  for  stations  using  the 
compound  condensinR  slide  valve  engines,  9.82  lb.;  for  stations 
using  Corliss  compound  condensing  engines,  ro.54  lb.  of  steam.  It 
is  not  easy  lo  explain  why  the  cva|)oration  is  better  from  stations 
using  simple  engines  than  from  those  using  compound  engines  of 
the  same  class,  as  the  average  grade  of  employes  is  rather  better 
in  the  stations  using  compound  than  simple  engines;  probably  the 
varialiini  is  an  accidental  one,  due  to  the  limited  number  of  stations 
of  each  class  tested.  The  average  range  in  the  variation  of  results 
of  the  evaporation  tests  for  the  stations  employing  the  three  classes 
of  engines  does  not  exceed  7  per  cent,  and  whether  it  can  be  ac- 
counted for  or  mil,  it  will  not  seriously  alTecl  ihe  conclusions. 


SiTMMAKv  ov  Results  dk  Ti-:sts  01'  Compou.md  Condensing,  Cokliss, 
Ghi-;i-:nk.  McIntosii  &  Skymouk.  and  Similar  Valve  Motions. 


No. 

H.  P.  of 
engine. 

Steam 

per  i.  h. 

p.  per 

iiour. 

Coal 
per  i.  li. 
p.  hour. 

Mean 

observed 

h.  p. 

Per   cent 

of  mean 

h.  p.  to 

capacity. 

Boiler 
evapora- 
tion, 
tb. 

Kind 

of 

coal. 

10 
14 

825 

KXX) 

1000 
350 
51X1 

2(«K1 
2(XI 

160(1 

22.7 
21.0 

20.0 

16,64 

16,00 

14-50 

17.30 

20.50 

4.06 
2..% 

482 

277 
314 
182 
200 
814 
145 

58.2 
27.7 
31.4 

52.2 
58 
40.7 
72 

8.20 
10.96 
10.96 
11.80 

9. .16 
10.70 
11.14 
11.14 

'A  BitSlacU. 

•A  A.  Culm 

Bit. 

28 
27 
30 
34 

35 

2.10 
2.61 
1.80 
2.01 
2.18 

Hit. 
Hit. 
Bit. 
Bit. 
Bit. 

Averajje. 

18.8 

2.60 

10.54 

Evaporation  7,25  to  1  of  coal. 

AvprafTf 

omittiuf.' 

No.  10. 

1,S.25 

2.36 

Evaporation  7.78  to  1  of  coal. 

Summary  of  results:  A  summary  of  the  average  results  of  these 
various  tests  is  given  in  Table  VI  in  such  manner  that  the  various 
classes  of  engines  may  be  readily  compared.  The  best  results  with 
each  class  of  engine  when  sufficiently  well  marked  is  also  given. 

A  column  giving  the  proportional  value  of  the  engine  on  the 
basis  of  coal  consumption  with  a  corliss  compound  condensing 
engine  placed  at  100  is  also  given.  .\  column  giving  the  probable 
coal  consumption  per  kilowatt-hour  is  also  appended. 

TABLE  VI. 
SiTMMARY  OF   AVERAGE  RESULTS. 


CLASS  OF  KNGINES. 

Steam 
per 

1.  h.  p. 
111. 

Coal 

i.  h,  p. 

lb. 

Steam 

i.i;^;. 

lb. 
Best 
load. 

Propor- 
tional 
value 

«! 

eni^incs. 

Probable 

coat 

per 
k.  w.  h. 

lb. 

(A)    NON-CONDENSING. 

Slide  valve  simple,  averape  . . . 

Be.st  rosnit 

Corliss  simple,  average 

Best  result 

34.3 
31.6 
28.3 
26  9 
30.37 

32.7 

16.7 

18.2 
14.5 

4.63 
4.61 
3.45 
3.01 
4.17 

3.35 
2.41) 
2.36 
1.80 

30 
35 
22 

16 

IS 

53,1 
64.5 

60.90 

5,65 

Side  valve,  compound,  avprap-e 

(B)  Condensing. 
Side  valve,  compound,  avera^re 

6t>.2             (.  13 

SO.S             4.57 

3.60 

100                3,64 

Corliss  compound,  averagre 

' 

RELATIVE  ECONOMY  OF  VARIOUS  TYPES  OF  ENGINES. 
.Assuming  that  the  results  of  the  tests  which  have  been  cited  give 
average  and  best  results  for  engines  of  the  different  classes  tested 
when  working  under  the  conditions  of  street  railway  work,  it  is 


easy  lo  compute  the  probable  yearly  cost  of  each  class  of  engine 
and  by  this  means  delermiiie  Ihe  relative  value  from  a  financial 
standpoint. 

Krom  the  lable  last  given  it  will  be  noted  that  the  steam  con- 
sumption per  i.  h.  p.  per  hour  varies  from  .14..?  lb.  to  14.5  lb.  A 
boiler  horse  power  under  the  conditions  of  steam  pressure  supposed 
to  exist  would  be  about  30.4  lb.  of  steam,  allhough  this  amount 
would  vary  slightly,  depending  u|»on  the  lemperalure  of  teed  water 
.ipid  upon  the  steam  pressure.  This  computation  would  show  that 
1.1.5  boiler  horse  power  would  be  rerjuircd  in  case  a  simple  slide 
valve  nf)n-condcnsing  engine  were  used,  while  0.6  of  a  boiler  horse 
power  only  would  be  reijuircd  for  furnishing  steam  for  the  com- 
pound Corliss  engine  or  engines  of  its  type  in  order  to  supply  them 
with  the  same  relative  amount  of  steam.  This  indicates  that  a  con- 
siderably less  amount  of  boiler  power  would  be  needed  for  the 
more  economical  engine  than  for  the  more  wasteful  one,  and  this 
fact  tends  to  c(|ualize  the  cost  of  a  power  station  on  employing  the 
difTercnl  classes  of  engines. 

I'rom  actual  prices  which  have  been  >|Uoled  within  the  last  six 
months  Ihe  writer  feels  certain  that  an  engine  of  SfXi  h.  p.  capacity, 
of  good  (juality  in  its  respective  class  can  be  purchased  and,  under 
ordinary  conditions,  can  be  creeled  complete  on  foundations  for 
the  figures  which  are  given  in  the  following  table.  A  boiler  horse 
power  is  considered  as  worth  $12  when  erected  for  each  class  of  en- 
gines. In  view  of  the  recent  rise  in  prices  this  may  be  somewhat 
low,  but  the  results  are  comparatively  true  for  each  class  of  engine. 
The  figures  in  the  table  do  not  consider  real  estate,  building  or 
chimneys,  which  would  vary  largely  with  different  conditions. 
Despite  the  fact  that  engines,  pumps,  heaters  and  piping  will  cost 
more  per  horse  power  for  the  condensing  than  for  the  non-conden- 
sing engines,  the  total  cost  per  horse  power  does  not  differ  greatly 
for  the  various  classes  of  engines  employed;  this  is  due  largely  to 
the  fact  that  a  smaller  bfiiler  plant  is  needed  with  the  more  econom- 
ical  engine. 

Table  \'II  shows  the  cost  per  horse  power  and  also  the  total  cost 
of  the  machinery  for  a  power  plant  of  500  h.  p.  capacity.  It  may 
be  remarked  that  the  cost  of  engines  of  larger  units  would  be  some- 
what less  and  the  cost  of  those  with  smaller  units  somewhat  greater 
per  horse  power  than  the  results  shown  in  the  table. 

TABLE  VII. 
Cost  per  Horse  Power  of  5iii»-H.  P.  Plant. 


Boiler    

h-P-    I  I 

per      Engine;  Boiler 
engine 

h.p. 


Cost  per  Horse  Power 


Pumps     Pip- 

and         inff, 

heaters     elc. 


I  Cost  for 

I  Total     5H>-b.  p. 
{     per         plant 
i.  h.  p.  I 


NON-CONDENSING 
ENGINES 

Simple  slide  valve... 
Simple  Corliss. 


1.135 
0.033 


Compound  slide  valve 


Condensing 

ENGINES 


Compound  slide  valvei    0.7S 
Compound  corliss —      0.602 


S  8.00 
12,00 


U,00 
16,00 


$13,60 
11,20 
12.00 


9.00 
7.25 


S2.0O 
2.00 
2.90 


4,00 
4.00 


S5.0O  S28,6I)  <14jr>l.ui 
S,00  30.3)  IS.lU).(ll) 
5.00         30.00  ;  15,000.0(1 


6.00 
6.00 


30.00      15,0UO.ai 
33.K  ;  16.625'ai 


Taking  the  fuel  consumption  as  shown  by  the  average  results  and 
also  the  best  results  in  the  various  tests  mentioned,  we  can  compute 
the  yearly  requirements  in  tons  per  horse  power  for  each  class  of 
engine.  This  has  been  done  in  the  following  table,  which  is  ar- 
ranged to  show  the  number  of  tons  of  2.000  lb.  each  required  per 
horse  power  per  day  for  a  day  of  12  hours,  of  18  hours  and  of  24 
hours.  The  fuel  cost  at  $2  per  ton  per  horse  power  year  for  a  day 
of  18  hours  is  taken  as  a  basis  of  comparison  of  fuel  costs  of  the  va- 
rious engines  which  have  been  tested.  A  day  of  18  hours  is  be- 
lieved to  represent  fairly  well  the  average  length  of  time  which 
railroad  engines  are  required  to  operate.  It  is  also  believed  that 
$2  per  ton  is  not  far  from  the  average  price  paid  for  coal  by  rail- 
way stations  in  New  York  state.  If  anything,  it  is  rather  below  than 
above  the  average  price  and  consequently  lessens  rather  than  ex- 
aggerates the  proportional  sa\nng  made  by  the  most  economical 
engine. 

To  the  fuel  cost  of  each  engine  must  be  added  fixed  charges  of 
sufficient  amount  to  cover  interest  and  repairs  and  this  has  been 
assumed  to  be  in  each  case  8  per  cent  of  the  cost  No  account  is 
taken  of  that  portion  of  the  operating  expense  chargeable  to  em- 
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ployes  and  oil  for  the  reason  that  then-  is  no  known  reason  why 
such  charges  should  be  essentially  different  for  the  best  or  for  tin- 
poorest  engine.  The  following  table  shows  these  various  quanti- 
ties computed  for  the  diflferent  classes  of  engines.  The  last  col- 
umn in  the  table  shows  the  sum  of  fuel  costs  and  fixed  charges  and 
is  one  which  may  be  taken  to  represent  the  proportional  yearly 
cost  of  each  class  of  engine. 

By  a  study  of  the  results  in  ihe  latter  cnlnmn  some  interesting 
conclusions  may  be  deduced. 

First,  as  to  the  saving  due  to  condensing  water;  we  have  only 
two  results  which  can  be  compared  to  show  the  value  of  the  con- 
denser; these  results  are  the  cost  of  the  compound  slide  valve 
non-condensing  compared  with  the  average  value  for  the  compound 
slide  valve  condensing.  The  results  are  respectively,  $29.54  and 
$23.76;  the  saving  due  to  condenser  is  $5.78.  which  is  19.5  per  cent 
of  the  cost  of  running  a  non-condensing  and  24.4  per  cent  of  the 
cost  of  running  a  condensing  engine.  The  saving  woidd  seem  to 
be  nearly  20  per  cent  and.  for  reasons  which  have  been  already 
mentioned,  would  probably  be  more. 
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Second,  the  average  yearly  cost  of  engines  of  the  compound  con- 
densing type  with  the  Corliss,  Mcintosh  and  Seymour,  or  Greene 
valve  gear  as  compared  with  the  simple  slide  valve  engines,  show 
a  yearly  saving  of  $14.69  per  h.  p. 

The  difference  in  costs  of  the  power  plant  considered  is  $4.65. 
which  is  the  excess  in  cost  of  the  compound  condensing  corliss 
type  over  the  simple  slide  valve  non-condensing.  The  saving  in 
fuel  and  fixed  charges  is  thus  seen  to  be  sufficient  in  a  single  year 
to  pay  3.IS  times  the  difference  in  cost  between  the  cheapest  and 
best  power  plant.  Comparing  in  the  same  way  the  average  yearly 
costs  of  fuel  and  fixed  charges  for  the  compound  slide  valve  con- 
densing engine  and  the  compound  corliss  condensing  type,  we  find 
a  yearly  saving  of  5.64  in  favor  of  the  better  grade  of  engine.  The 
difference  in  costs  of  the  two  plants  is  3.25  in  favor  of  the  compound 
condensing  slide  valve  engine.  Thus,  in  a  single  year  the  saving  on 
the  fuel  and  fixed  charges  of  the  better  engine  as  compared  with 
the  poorer  will  pay  1.73  times  the  difference  in  costs. 

Third,  these  figures  would  show  that  no  station  can  afford  to 
purchase  and  operate  the  simple  non-condensing  engine  of  any  type 
as  compared  with  the  compound  condensing  engine,  and  fourth, 
that  the  compound  condensing  engine  of  the  best  type  and  with 
improved  valve  gear  such  as  the  Corliss,  Mcintosh  &  Seymour  and 
Greene,  and  one  or  two  other  makes,  although  costing  somewhat 
more,  is  so  much  more  economical  to  operate  that,  taking  all 
things  into  consideration,  it  gives  much  better  financial  returns 
than  an  engine  of  any  other  class.  These  financial  returns  are  so 
much  in  their  favor  that  unless  other  conditions  are  exceedingly  un- 


laviirable  these  latter  engines  are  the  only  ones  which  should  be 
considered  in  purchasing  machinery  for  power  house  work.  This 
general  conclusion,  that  the  compound  condensing  engine  of  slow 
rotative  speed  and  with  the  improved  valve  gear  is  much  more 
economical  to  use  than  any  other  type  for  power  house  work,  even 
when  fixed  charges  are  considered,  is  certainly  the  only  one  which 
can  be  a<lo|>tcd  from  the  average  results  of  the  tests  which  I  have 
quoted.  This  conclusion  is  noticeable  from  the  fact  that  in  a  com- 
parison of  costs  of  dilTercnt  types  of  railway  engines  made  bv  Dr. 
Charles  E.  Emery,  he  concluded  that  the  compound  condensing  en- 
gine of  the  slide  valve  type  and  with  cylinders  arranged  in  tandem 
was.  when  fixed  charges  were  considered,  the  more  economical 
engine  to  use.  The  tests  which  I  have  referred  to  point  to  a  dif- 
ferent conclusion  and  indicate  that  the  saving  of  the  better  type  of 
engine  will  many  times  repay  the  extra  expenditure  of  costs.  In 
brief  the  tests  indicate  that  the  engines  of  the  best  class  are  much 
the  better  investment. 

TAISLE  VII. 
FeEL  AND  Interest  Ckarges  fob  the  Difi-ekent  Classes  of  Engines. 


^ 

Tons  per  horse 

power 

^i-c 

Is.: 

u    . 

ji 

per  year 

:*"o  0 

-  rt  g 

^J3 

s.- 

S  .  - 

t:  a;  « 

1 

u 

Day 

Day 

Dav 

2i^^ 

2S3 

12  h. 

18  h. 

24  h. 

hHT) 

0  11 

b 

Non-condensing 

Enc.ines. 

Simple  slide   valve,  a.v. . 

4.63 

16.14 

15.21 

20.28 

S30.42 

$2.29 

S32.71 

"       best. 

4.60 

10.07 

15.10 

20.14 

30.20 

2.20 

32.40 

Simple  corliss,  av 

3.45 

7.55 

11.33 

15.10 

22.66 

2.42 

25,08 

best 

3.01 

6.50 

0.80 

13.18 

10.78 

2.42 

22.20 

Coiiipuuitd   slide  valve.. 

4.17 

0.05 

13.57 

18.10 

27.14 

2.40 

29.  SI 

CoNDENSiNt;  Engines. 

Compound  slide  valve,av 

3.25 

7.12 

10.68 

14.24 

21. Ill 

2,40 

23.76 

•■   best. 

2.40 

5.25 

7.88 

10.51 

15.76 

2.40 

18.1'j 

Compound  corliss.  av.  . 

2.30 

5.17 

7.74 

10.33 

15,48 

2,64 

18.12 

best 

1.80 

3.94 

5.01 

7.88 

11.82 

2.64 

14.46 

BRITISH  JOTTINGS. 


il-'roin  iiur  London  Correspondent. 


The  main  incident  of  September  in  the  British  tramway  world 
was  the  fixing  of  the  contracts  for  the  main  engines  for  the  power 
station  of  the  Glasgow  Corporation  electric  tramways.  .As  is  well 
known,  with  the  exception  of  one  route,  all  the  lines  in  Glasgow 
are  worked  by  horses.  The  decision  to  adopt  electricity  univer- 
sally throughout  the  city  was  taken  some  time  ago,  and  the  mu- 
nicipality, which  owns  and  operates  the  system,  is  now  actively 
engaged  in  installing  electric  power  and  in  making  large  ex- 
tensions. When  the  work  is  completed  the  lines  will  cover  about 
55  miles  of  streets,  nearly  all  double  track;  power  is  being  pro- 
vided to  operate  eventually  600  cars.  -Ml  the  generating  ma- 
chinery will  be  in  one  large  power  station,  from  which  current 
will  be  distributed  on  the  three-phase  system  to  sub-stations, 
where  it  will  be  transformed  and  converted.  It  is  calculated  that 
liy  this  method  the  voltage  drop  in  the  rails  will  never  exceed 
3' J  volts,  so  that  gas  and  water  pipes  should  be  very  safe  from 
electrolysis.  Round  the  letting  of  the  contract  for  the  main  engines 
of  the  power  station,  controversy  raged  during  the  latter  part  of 
.\ugust  and  the  beginning  of  September,  and  the  matter  was 
finally  fixed  at  a  meeting  of  the  Town  Council  on  September  7th. 
when  it  was  decided  to  give  the  contract  for  two  of  the  engines 
to  the  E.  P.  Allis  Co.,  of  Milwaukee,  and  for  the  other  two  to 
John  Musgrave  &  Sons,  Bolton,  England. 

The  engines,  it  should  be  mentioned,  are  vertical  compound 
three-cylinder  machines,  each  capable  of  developing  from  4,000  to 
S.ooo  i.  h.  p.,  and  fitted  with  fly-wheels  weighing  about  100  tons 
each. 

In  August  the  Corporation's  committee  recommended  that  the 
offer  of  the  AUis  company  be  accepted  for  all  four  engines,  the 
l)rice  to  be  £114,564 — say  $570,000.  This  excited  a  great  deal  of 
local  feeling,  as  it  was  maintained  that  British  engine  builders 
could  turn  out  as  good  machines  as  .Xmerican  firms,  though  it  was 
admitted  that  the  home  manufacturers  had  not  yet  produced 
any  large  slow-speed   engines  for  electric  traction   purposes.     The 
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spccilic.-ilion  h:iil  11. il  laid  down  diiiKMisiDiis  of  main  pails  as  cs- 
.seiitials.  Iitit  ((rlaiii  leading  dimensions  were  .■iiiRKcslcd  as  being 
considered  ahoiil  what  was  re(|niied.  TIn'  liiitisli  tenderers  rc- 
Karded  tlicse  dimensions  as  excessive  and  lumecessary,  and  ten- 
dered upon  their  own  i<leas,  wliicli  are  based  upon  marine  and 
mill  eiiKine  practice.  They  said,  however,  if  the  dimensions  sug- 
gested were  to  be  regarded  as  essential  they  were  prepared  to 
conform  to  llieni.  The  suggested  sizes  were  more  in  accordance 
with  American  practice,  and  the  Allis  company  conformed  to  them. 

The  Town  Council  sent  the  mailer  back  again  to  the  com- 
niiltee  and  the  latter  body,  after  conference  w^ith  representatives  of 
four  of  the  tendering  firms,  in  which  the  Hrilish  offerers  cx- 
l)ressed  willingness  to  modify  their  designs,  recommended  that 
two  of  the  engines  should  be  given  to  the  Allis  company,  at  a 
total  of  £.S7,_>8-'.  ;nid  two  to  the  Musgravcs,  at  a  total  of  .£47,788. 
Delivery  within  a  specified  time  was  made  an  essential,  as  the 
Corporation  wishes  to  have  as  great  a  length  of  the  tramways  as 
possible  working  by  electricity  when  the  (Uasgow  igor  exhibition 
opens.  As  already  mentioned,  the  Council  on  Septendjer  7th 
confirmed  this  proposal.  The  result  should  prove  of  great  interest, 
because  it  will  give  engineers  and  tramway  i)coplc  an  opportunity 
of  comparing  the  performances  of  engines  built  by  two  of  the 
most  noted  engine-building  firms  of  the  world,  one  .Xmerican 
and  the  other  Knglisb. 

The  following  were  the  contracts  lei  .it  the  same  meeting  of 
the  Council : 

Two  main  engines,  E.  P.  Allis  Co £57,282 

Two  main  engines,  J.  Musgravcs  &  Sons 47.788 

Exciter  engines,  W.  H.  .Mien  &  Co.,  Bedford....  .V054 

Boilers,   Babcock  &  Wilcox  Co 21,280 

Three-phase   generators,    British   Thomson-Hous- 
ton Co 25,670 

Auxiliary  generators,  British  T.  H.  Co 5,343 

Exciter  generators,  British  T.  H.  Co 1,711 

Transformers,  Westinghouse  Electric  Co 19.983 

Rotary    converters    and    boosters,    Westinghouse 

Electric  Co 39,216 

Surface   condensers   and   air   pumps,   the    Mirrlees 

Walson  &  Yaryan  Co.,  Glasgow 15.000 

Total £  236,327 

Contracts  were  also  let  for  centrifugal  circulating  pumps  and 
boiler  feed  steam  pumps  with  local  firms,  the  amounts  of  which 
are  not  stated.  The  contract  for  auxiliary  engines  has  not  yet 
been  let. 

These  are  the  largest  electric  traction  contracts  which  have  yet 
been  given  in  this  country. 

The  opening  of  new  electric  lints  in  various  towns  goes  on  mer- 
rily. In  Dublin  some  additional  routes  will  soon  be  ready.  Coventry 
has  just  opened  extensions  of  a  track  length  of  seven  miles, 
making  a  total  of  I2>4  miles.  Shefiield  recently  started  up  its  elec- 
tric lines  to  the  extent  of  12  miles  of  route,  mostly  double  track, 
and  it  promises  to  go  on  till  there  will  be  36  miles.  The  electric 
machinery  in  both  these  cases  is  of  American  make,  the  Westing- 
house  company  having  been  successful  in  Coventry  and  the 
Thomson-Houston  Co.  in  Shcflield.  The  electrifying  of  the  Liver- 
pool tramways  is  also  being  pushed  rapidly  forward.  In  Edin- 
burgh the  only  example  in  this  country  of  an  extensive  applica- 
tion of  cable  traction  is  nearing  completion,  and  it  is  probable 
that  a  large  proportion  of  the  system  will  be  running  before  the 
end  of  the  year.    The  first  route  is  to  be  opened  early  in  October. 

The  report  by  the  directors  of  the  Glasgow  District  Subway 
Co.  for  the  half  year  ended  July  31st  last,  which  has  just  been 
issued,  is  interesting  because  the  line  is  the  only  underground 
cable  railway  in  the  country,  if  not  in  the  world.  It  is  roughly 
a  circle  6J4  miles  in  circumference  and  serves  the  central  and 
western  districts  of  Glasgow.  It  commenced  operation  in  the 
beginning  of  1897.  Dividends  were  paid  on  the  preference  shares 
from  the  start,  and  six  months  ago  the  first  dividend  on  the  ordi- 
nary shares,  i  per  cent  per  annum  was  declared.  A  similar  dis- 
tribution is  now.  made  for  the  past  half  year,  .-Vs  the  line  was 
expensive  to  construct,  the  capital  is  large  in  proportion  to  the 
total  receipts,  the  capitalization  being  ,£1,300.000,  and  the  amount 
raised  by  loans  £177,000.  Trains  of  two  cars  each  are  run,  the 
train  weighing  empty  1344  tons.  The  total  receipts  for  the  half 
year  were   .£35.977.   -ind   the   w.irking  expenses   £17,520.     The   re- 


ceipts per  train-mile  were  15.78  d.,  and  the  expenses  7.O8  d,,  giving 
a  ratio  of  48.67  per  cent.  The  train-niilcs  run  were  547,083,  and 
the  iiundier  of  pas.sengers  carried  6,505,221.  The  details  of  the 
expenses  per  Irain-mile  in  pence  and  decimals  were:  Maintenance 
of  way,  works,  etc.,  .82;  locomotive  power,  3.16;  repairs  and  re- 
newals of  cars,  .24;  iraftic  expenses,  2.47;  general  charges,  taxes, 
etc.,  .99;  total,  7.68  d.  The  total  16  about  a  half  penny  higher  than 
the  average  of  previous  half  years,  and  the  increase  seems  to  be 
mainly  on  the  items  of  coal  and  wages.  The  fares  fur  passengers 
are  a  penny  or  t^vopence,  according  to  distance,  and  there  is  one 
halfpenny    stage. 

In  the  latler  part  of  September  important  decisions  were  reached 
by  the  tramway  committees  of  the  town  councils  of  Manchester  and 
Leeds.  The  former  committee  considered  an  olTcr  by  the  Manchester 
Tramway  Co.  to  pay  £50,000  a  year  for  the  lines  on  a  10  years'  lease 
instead  of  £23,333  ^  year  which  it  has  been  paying  on  the  lease  now 
expiring.  The  connnittec  resolved,  having  regard  to  the  town  coun- 
cil's decision,  to  municipalize  the  tramways  and  to  the  arrangements 
entered  into  with  adjoining  local  authorities  for  the  working  of 
their  lines  in  conjunction  with  the  city  tramways,  that  it  could  not 
contemplate  the  extension  of  company's  lease.  The  committee 
subsequently  decided  to  recommend  the  council  to  obtain  borrow- 
ing powers  for  £250,000  for  the  construction  of  the  permanent 
way,  £  150,000  for  overhead  equipment,  £360,000  for  the  purchase  of 
(wo  electric  cars,  £90,000  for  lands  and  car  sheds,  and  £10,000  lor 
preliminary  expenses;  total,  £860,000.  The  lines  which  have  hith- 
erto been  operated  by  the  Manchester  Tramway  Co.  comprise  100 
miles  of  track  on  80  miles  of  streets. 

The  Leeds  town  council  tramway  committee  agreed  to  recom- 
mend the  expenditure  of  £160,000  lor  the  electrical  equipment  of 
all  the  lines  in  the  city  which  have  not  already  been  electrified, 
namely  17  miles  of  street  length,  all  double  track.  The  existing 
electric  lines  extend  to  la-K  miles,  also  double  track.  When  the 
whole  scheme  is  complete  200  cars  will  be  required.  The  output 
of  the  plant  already  installed  is  1,900  kw.,  and  the  consulting  engi- 
neers (Messrs.  Hopkinson  &  Talbot)  recommend  engines  and 
dynamos  to  give  1,500  kw.  more,  making  a  total  of  3,400  kw.  A 
storage  battery  of  750  kw.  h.  capacity  is  to  be  provided  to  take 
care  of  the  fluctuations  in  the  load.  The  estimate  of  £160,000  cov- 
ers boilers,  engines,  dynamos,  boosters,  switchboard,  battery,  over- 
head line  work,  laying  underground  feeders  and  125  cars. 


HOLLOW-FORGED  STEEL  SHAFTS  IN 
CHICAGO. 


It  is  not  so  very  long  ago  since  the  first  hollow-forged  and  an- 
nealed steel  shaft  was  introduced  in  the  West.  Since  that  time, 
however,  the  superiority  of  this  type  of  forging  has  become  so 
well  established  a  fact  that  at  this  date  almost  all  of  the  street  rail- 
ways in  Chicago  have  in  their  power  houses  shafts  made  of  fluid- 
compressed  open-hearth  steel,  hollow-forged  on  a  mandrel  and 
thoroughly  annealed.  In  some  instances,  where  a  still  higher 
quality  of  steel  was  required,  the  shafts  have  also  been  oil-tempered. 

The  methods  and  processes  employed  by  the  Bethlehem  Steel 
Co.,  which  owns  the  largest  works  in  this  country  equipped  for  the 
manufacture  of  such  forgings,  are  too  well  known  to  need  dis- 
cussion here.  Suffice  it  to  say.  in  brief,  that  a  shaft  made  by  the 
Bethlehem  Steel  Co.  has  undergone  the  following  processes  during 
its  manulacture: 

1.  It  has  been  made  from  an  ingot  approximately  twice  the  di- 
ameter of  the  finished  forging,  in  order  that  the  metal  might  be 
worked  properly. 

2.  The  ingot  has  been  subjected  to  hydraulic  pressure,  up  to 
7.000  tons  if  necessary,  during  the  cooling  process,  thereby  prevent- 
ing blow-holes,  piping  and  other  defects  apt  to  occur  at  this  critical 
stage. 

3.  If  a  solid  shaft,  the  ingot  has  been  forged  down  under  a  hy- 
draulic press,  of  which  the  Bethlehem  Steel  Co  has  several  ranging 
in  cap.ncity  from  3,000  to  14.000  tons. 

4.  If  a  hollow  shaft,  a  hole  has  been  bored  through  the  ingot 
through  which  a  mandrel  has  been  placed:  the  ingot  is  then  forged 
under  a  hydraulic  press  on  the  mandrel. 

5.  Every  forging,  before  leaving  the  works,  is  carefully  and 
thoroughly  annealed  to  relieve  it  of  forging  and  cooling  strains.  Xo 
forging  is  considered  finished  until  after  it  has  undergone  this  treat- 
ment. 
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As  already  stated,  hollow  shafts  made  by  the  Bethlehem  Steel  Co. 
can  bo  found  in  almost  all  of  the  Chicago  traction  companies'  power 
houses.  To  enable  delegates  in  attendance  at  the  convention  to 
readily  ascertain  where  these  power  houses  are  located,  the  Betlik- 
lieni  Steel  Co.  has  prepared  a  very  interesting  and  elaborate  souvenir 
for  free  distribution,  giving  the  exact  location  of  each  of  Chicago's 
power  houses,  with  full  directions  how  to  reach  it,  a  brief  descrip- 
tion of  its  engines,  boilers,  generators,  etc.  As  this  souvenir  con- 
tains also  the  ofiicial  program  directory  of  the  exhibitors,  and  is 
profusely  illustrated,  showing  views  of  the  .\uditorium  Ithe  Associa- 
tion's headquarters),  Tattersall's,  exterior  and  interior  views  of  Chi- 
cago power  plants,  etc.,  no  visitor  should  fail  to  ask  for  a  copy. 

The  main  otlice  and  works  of  the  Bethlehem  Steel  Co.  arc  located 
at  South  Bethlehem,  Pa.,  89  miles  from  New  York  and  57  miles 
from  Philadelphia.  Its  ollicers  are:  President,  Robert  P.  I.inder- 
mann;  vice-president,  E.  M.  Mcllvain;  treasurer,  C.  O.  Brunncr; 
secretary,  Abraham  Scliropp.  The  company  has  offices  at  100 
Broadway.  New  York  City,  in  charge  of  \Vm.  H.  Mitchell;  at  421 
Chestnut  St..  Philadelphia,  in  charge  of  R.  R.  Haydock,  and  at  143J 
.Marquette  Building,  Chicago,  in  charge  of  E.  Nelson.  The  Chi- 
cago office  was  opened,  shortly  after  the  World's  Fair,  at  1025 
Monadnock  Block,  by  Messrs.  Fischer  &  Porter.  On  November 
1st,  1895,  Messrs.  Fisher  &  Porter  having  dissolved  their  partner- 
ship, H.  F.  J.  Porter  continued  the  Bethlehem  Steel  Co.'s  Chicago 
otiice  at  143^  Marquette  Building,  where  it  has  been  located  since 
that  time.  The  territory  covered  by  this  office  embraces  all  states 
west,  south  and  north  of  the  Alleghany  Mountains.  In  1897,  Mr. 
Porter  was  transferred  to  the  main  office  and  was  succeeded  in 
Chicago  by  his  assistant,  Mr.  Nelson,  who  has  been  in  charge  of 
the  office  since  then.  The  Chicago  office  employs  a  number  of 
agents  in  western  cities,  including  St.  Paul,  Minn.,  Cleveland,  O., 
Cincinnati,  O.,  St.  Louis,  Mo.,  and  arrangements  have  recently 
been  perfected  with  C.  S.  Burt  Co.,  Ltd.,  726  Gravier  St.,  New  Or- 
leans whereby  matters  in  the  south  will  be  efficiently  looked  after. 

The  product  sold  by  the  Bethlehem  Steel  Co.  in  the  West  consists 
in  the  main  of  high-grade  steel  forgings  of  every  description.  Build- 
ers of  engines  are  not  slow  to  grasp  the  fact  that  by  using  a  stronger 
(luality  of  steel  they  can  reduce  the  dimensions  of  their  forgings. 
Builders  of  marine  engines  and  owners  of  navigation  companies,  es- 
pecially, appreciate  the  fact  that  by  using  hollow  forgings  they  se- 
cure not  only  a  grade  of  forging  which  insures  them  immunity  from 
breaking,  but  increase  their  carrying  capacity  as  well.  Consulting 
and  designing  engineers,  having  carefully  investigated  the  product 
of  the  Bethlehem  Steel  Co.,  specify  it.  Railroads  use  nickel  steel 
for  their  locomotive  forgings  such  as  crank  pins,  axles,  connecting 
rods,  side  rods,  etc.  Broken  shafts,  made  of  wrought  iron  or  ham- 
mered unannealed  steel,  are  being  replaced  by  forgings  made  cif 
lluid-compressed  open-hearth  steel  or  nickel  steel,  hydraulically 
forged  and  thoroughly  annealed.  Chicago's  water  works  are 
equipped  with  Bethlehem  forgings.  and  they  can  also  be  found  in  a 
number  of  power  plants  of  private  corporations  in  Chicago,  such  as 
Swift  &  Co.,  Illinois  Steel  Co.,  Chisholm,  Boyd  &  White  Co., 
.\rmour   &   Co.,   and   many   others. 


SOME  RECENT   ENGINEERING  WORK. 


Sargent  &  Lundy,  engineers,  at  1140  Monadnock  Block,  Chicago, 
have  prepared  the  plans  for  some  of  the  largest  electrical  plants 
installed  during  the  past  year.  Prominent  among  these  is  the 
South  Side  Elevated  R.  R.,  of  Chicago,  the  entire  electrical  equip- 
ment of  which,  including  the  power  station,  was  in  the  hands  of  this 
firm.  The  success  of  this  installation  as  regards  low  cost  of  opera- 
tion and  adaptability  to  conditions  of  traffic,  is  clearly  demon- 
strated by  the   recent  operating  reports  of  the  company. 

.\dditional  plants  built  under  the  supervision  of  this  firm  during 
the  past  twelve  months  arc  the  new  central  station  for  the  Cin- 
cinnati Edison  Co.  and  the  enlarged  station  for  the  Milwaukee 
Electric  Railway  &  Light  Co.  .'Vn  important  installation  now  on 
hand  is  the  power  plant  and  line  equipment  of  the  Union  Traction 
Co.,  of  .'Vnderson,  Ind.,  owning  160  miles  of  track.  This  is  a  three- 
phase  road,  with  one  central  station,  containing  three  i,ooo-kw. 
Westinghouse  generators,  and  eight  rotary  converter  sub-stations. 
containing  14  250-kw.  Westinghouse  rotary  converters.  Storage 
batteries  will  be  placed  at  the  central  station  and  at  each  sub- 
station to  carry  the  peak  of  the  load.  The  line  pressure  will  be 
15,000  volts. 


Sargent  &  Lundy  are  consulting  engineers  for  the  Boston  Ele- 
vated R.  R.,  Atlanta  (Ga.)  Railway  &  Power  Co.,  United  States 
l-:iectric  Light  &  Power  Co.,  of  Washington,  D.  C,  Chicago  Edison 
Co.,  Consolidated  Street  Ry.,  of  Grand  Rapids,  Mich.,  South  Chi- 
cago City  Ry.,  and  the  Virginia  Improvement  &  Development  Co., 
of  Richmond,  Va. 

Mr.  Frederick  Sargent,  the  senior  partner,  was  formerly  engi- 
neer for  the  Edison  General  I£lectric  Co.  of  New  York,  and  later 
chief  engineer  of  the  electrical  and  mechanical  engineering  work 
at  the  Columbian  Exposition  in  1893.  Mr.  A.  D.  Lundy,  before 
his  present  connection,  was  chief  engineer  of  the  Sprague  Electric 
E(iuipment  Co. ;  later  district  engineer  for  the  Edison  (general  Elec- 
tric Co.,  in  the  Southern  States.  The  firm  of  Sargent  iS:  Lumly 
was  formed  in  1890. 

••—*■ 

THE  W.  R.  GARTON  CO. 


This  company  was  organized  in  1S98  and  was  recently  incor- 
porated; W.  R.  Garton  is  president  and  Ray  P.  Lee  secretary.  Mr. 
Carton  is  well  known  to  the  railway  world  as  the  inventor  of  the 
lightning  arrester  which  bears  his  name.  The  company  is  ex- 
clusive territorial  agent  for  a  large  line  of  important  supplies 
made  by  some  of  the  best  concerns  in  the  country;  and  as  a  large 
stock  is  constantly  carried  prompt  shipments  are  made.  In  fact 
the  large  business  which  has  been  built  up  in  a  short  time  is  in 
no  small  measure  due  to  the  policy  of  always  shipping  goods  on 
the  day  promised.  Among  the  houses  represented  by  it  may  be 
mentioned:  The  Electric  Railw,ay  Equipment  Co..  of  Cincinnati, 
maker  of  all  kinds  of  railway  supplies,  line  material,  tubular  iron 
and  steel  poles  and  brackets;  Billings  &  Spencer  Co.,  Hartford, 
drop  forgings,  B.  &  S.  commutator  bars,  Kelsey  ratchet  brake 
handle;  the  General  Equipment  Co.,  Camden,  N.  J.,  automatic  cir- 
cuit breakers;  Keystone  Electrical  Instrument  Co.,  Philadelphia, 
voltmeters,  ammeters;  Massachusetts  Chemical  Co.,  Boston,  in- 
sulating paints,  tapes,  cloths,  paper;  the  Multiplex  Reflector  Co., 
Cleveland,  all  kinds  of  reflectors  and  headlights;  tlie  Eureka  Tem- 
pered Copper  Works,  North  East,  Pa.;  the  McLaughlin  rail  bonds; 
the  Graphite  Lubricating  Co.,  Bound  Brook,  N.  J.,  Bound  Brook 
trolley  bushings;  Pittsburg  Steel  Holloware  Co.,  pressed  steel 
gongs;  .A.  O.  Schoonmaker.  N.  Y.,  all  forms  of  amber  and  India 
mica;  E.  F.  DeWitt  &  Co.,  Lansingburg,  N.  Y.,  common  sense 
sand  box;  Miller  Knoblock  Co.,  South  Bend,  assembled  commu- 
tators, refilled  armatures,  and  armatures  rewound;  the  Lea  Manu- 
facturing Co.,  all  kinds  of  inclosed  arc  lamps;  National  Carbon  Co., 
all  kinds  of  carbons;  Garton  lightning  arresters;  Van  Dorn  &  But- 
ton, gears,  pinions  and  track  scrapers.  .•\11  these  manufacturers  will 
he  represented  at  the  exhibit  of  the  W.  R.  Garton  Co.,  at  the  con- 
\ention. 


PRIZES  FOR  EMPLOYES  IN  BIRMINGHAM. 


.\s  announced  in  the  "Review"  for  January.  1899.  page  47,  J.  B. 
McClary,  general  manager  of  the  Birmingham  (.Ala.)  Railway.  & 
Electric  Co.,  at  the  beginning  of  the  present  year.  oiTered  cash 
prizes  to  the  conductors  and  motormen  keeping  the  cleanest  cars 
and  having  the  least  number  of  accidents,  the  prizes  to  be  distrib- 
uted on  July  tst  and  January  ist  of  each  year.  On  July  ist,  last, 
over  $1,000  was  distributed  to  the  men,  and  the  system  has  had 
such  a  marked  effect  in  the  decrease  of  accidents  and  in  the  neat- 
ness of  the  cars,  that  the  company  has  decided  to  still  further  in- 
crease its  scope.  Hereafter  prizes  will  be  distributed  once  a  month 
instead  of  every  six  months,  as  follows: 

Motormen  on  cars  having  no  conductors  will  receive  $3-33  1-3 
for  keeping  clean  cars  and  $6.66  2-3  for  avoiding  accidents. 

Motormen  on  cars  having  conductors  will  receive  $6.66  2-3  for 
avoiding  accidents. 

Conductors  on  cars  having  miitormcn  will  receive  ^3.33  1-3  for 
keeping  cars  clean. 

The  jjrizes  for  the  months  of  July  and  .August  were  distributed 
on  September  20th,  and  90  per  cent  of  the  men  received  some 
amount  over  their  regular  pay,  showing  the  interest  manifested  by 
them  in  the  company's  efforts  to  better  its  service. 


The  managers  of  the  street  railways  in  St.  Louis  report  they  are 
having  great  trouble  in  securing  men  for  repairing  tracks  and 
laying   new   rails. 
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A   SUCCESSFUL   ELECTRICAL   HOUSE.  PARRISH   SIGNAL  SYSTEM. 


H  iIk'Ii-  is  still  a  liirkiiiy  dtjiibl  in  Ihu  iiiiiiil  oi  any  visitor  to 
Chicago  tlial  llic-  "tiiiR'S  of  orders"  arc  really  here,  i(  he  will  but 
step  iiitf)  till'  lii:icli|iiarlirs  ui  ihc  Central  ICIeclric  Co.,  at  N'os.  2f)4 
to  270  ImIiIi  .\\c.,  Ik!  will  Mry  soon  have  that  doubt  turned  into 
a  fnll  assiiianic  lliat  an  ir.a  ol  business  activity  such  as  has  not 
been  known  for  years  has  come  to  at  least  a  i)ortioii  of  the  elec- 
trical trade,  h'or  lure  be  will  see  a  small  army  of  clerks,  each 
with  a  handfid  of  ibc  company's  regulation  order  forms,  hur- 
rying to  and  fro.  givinn  shipping  instructions,  asking  at  differ- 
ent departments  for  certain  lines  of  goods,  all  in  seeming  confu- 
sion, but  all  following  closely  the  rules  of  a  well  developed  system 
for  filling  orders  promptly  and  correctly;  customers  coming  and 
going  in  an  almost  constant  stream;  and  best  testimony  of  all,  if 
the  visitor  will  glance  into  the  shipping  room,  any  further  rpiestifm 
that  ntighl  still  remain  in  bis  mind  will  vanish.  The  Central 
Electric  Co.,  for  one,  is  crowded  with  firders. 

The  supplies  handled  by  this  company  need  no  iiiirodnction. 
They  include  such  well  known  si)ecialties  as  Okonite  wire.  Westing- 
house  lightning  arresters  and  arc  lamps,  Westinghouse  alternating 
fan  motors,  Wagner  transformers  and  switchboard  instruments. 
Hill   switches  and  switchboards,  and  the  products  of  the  Central 
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Union  Brass  Co.,  Columbia  Incandescent  Lamp  Co.,  The  Bul- 
lock Electric  &  Manufacturing  Co.,  and  the  Ziegler  Electric  Co. 
A  large  assortment  of  sizes  and  shapes  is  constantly  on  hand  and 
the  company  numbers  as  one  of  its  most  valuable  assets  the 
good  name  it  has  with  its  customers  for  prompt  shipments. 

The  business  of  the  Central  Electric  Co.  was  established  in 
March,  1887,  at  38  and  40  La  Salle  St.,  but  these  quarters  were 
quickly  outgrown,  and  after  various  changes  the  present  location 
was  secured  in  i8g8. 

Geo.  .\.  McKinlock,  the  president,  and  to  whose  energy  and 
business  ability  the  present  prominent  position  of  the  company 
is  due,  was  born  in  Oswego,  N.  Y.,  Dec.  27,  1857,  and  has  been 
associated  with  electrical  enterprises  since  1877.  when  he  was 
appointed  manager  and  cashier  of  the  American  District  Telegraph 
Co.  at  Detroit.  In  1880  he  became  one  of  the  incorporators  of 
the  Detroit  Electrical  Works,  and  remained  with  this  concern 
until  1S87,  when  he  resigned  to  seek  a  wider  business  field.  He 
went  to  Chicago  and  started  the  enterprise  now  known  as  the 
Central  Electric  Co.  Charles  E.  Brown,  the  secretary,  has  been 
with  the  company  for  10  years,  and  although  still  a  young  man. 
brings  to  bear  upon  his  work  an  cNCCUtive  ability  which  compels 
success  in  anything  he  undertakes.  M.  M.  Wood  has  charge 
of  the  street  railway  supply  department,  and  is  widely  known  (o 
the  trade,  many  of  the  specialties  made  by  the  Central  Union 
Brass  Co.  and  handled  by  the  Central  Electric  Co.,  being  of  his 
in\'cntion. 


.Although  the  Chicago  &  .Milwaukee  lOectric  Railway  is  now 
double  tracking,  it  had  an  exceptionally  fine  system  of  block  sig- 
nals installed  upon  its  line  from  Highland  I'ark  to  Waukegati, 
protecting  the  single  track  line  against  head-end  collisions,  as  well 
as  using  it  to  insure  the  quick  operation  of  the  cars.  The  system 
used  was  the  I'arrish  block  signal  system,  made  by  the  I'arrish 
Signal  Co.,  of  Jackson,  Mich.  Although  the  newest  in  the  field, 
it  was  one  that  has  given  splendid  results  and  perfect  satisfac- 
tion. The  system  is  very  simple,  consisting  of  semaphores  of  the 
banjo  type,  placed  at  one  end  of  each  switch  or  turnout;  the  opera- 
lion  is  by  a  trip  contact  operated  by  the  trolley  wheel,  antl  the 
Iirolection  given  is  perfect.  When  a  car  enters  upon  a  block 
the  switch  automatically  gives  a  release  signal  to  the  motor- 
man,  showing  that  the  track  is  clear  and  allows  him  to 
proceed,  while  at  the  same  time  a  signal  is  given  at  the  outlet 
of  the  switch,  a  mile  or  so  in  advance  of  the  car.  blocking  that 
switch  and  preventing  a  car  (rom  entering  in  the  opposite  direc- 
tion upon  this  stretch  of  track.  Had  the  second  car  already  en- 
tered the  block,  the  first  car  would  have  found  the  danger  signal 
set  against  it  upon  entering  the  switch. 

The  system  gave  great  satisfaction,  and  upon  all  single  track 
roads  where  protection  and  speed  are  desired  the  block  signal 
system  of  this  nature  is  invaluable.  The  maintenance  of  this  signal 
costs  practically  nothing,  a  point  that  is  important. 


PAINTING  STREET  CARS. 


The  United  Railways  Co.,  of  St.  Louis,  has  decided  upon  yellow 
as  the  standard  color  for  all  its  cars.  This  company  was  recently 
formed  by  the  consolidation  of  all  the  street  railway  companies  in 
St.  Louis,  and  naturally  had  from  the  former  roads  a  great  col- 
Kclion  of  cars  painted  in  over  a  dozen  different  colors  and  styles. 
To  remedy  this  as  much  as  possible  and  reduce  all  the  cars  on  the 
system  to  a  uniform  standard,  the  entire  rolling  stock  will  be 
passed  through  the  paint  shops  as  quickly  as  possible,  and  the 
coloring  an<l  lettering  altered  to  suit  the  new  conditions. 

The  middle  panel  and  all  the  upper  part  of  the  cars  will  be 
painted  in  Tuscan  yellow,  and  the  lower  or  concave  panel  and  the 
dashboards  in  lemon  yellow.  On  the  sides  in  the  middle  panel 
in  6-in.  letters  of  block  character,  will  appear  the  name  "St.  Louis 
Transit  Company."  In  the  upper  left-hand  corner  of  the  dash- 
boards will  appear  the  number  of  the  cars,  and  on  the  left  side  of 
the  platform  door,  6  ft.  from  the  lloor  will  be  painted  the  initials 
oi  the  old  company,  as  "L.  R."  for  "Lindell  Ry.,"  "C.  R."  for 
"Citizens"  Ry.,"  etc.  This  is  intended  only  for  employes,  and  is 
simply  a  private  mark  to  indicate  to  which  branch  of  the  system 
the  car  belongs.  Aluminum  leaf  is  used  for  lettering,  this  having 
been  found  less  expensive  than  gold  or  silver  leaf,  and  more 
durable. 

In  numbering  the  numbers  in  the  even  hundreds  are  given  to 
open  cars  and  in  the  odd  hundreds  to  closed  cars;  different  series 
of  numbers  are  also  assigned  to  different  divisions,  so  that  the 
number  alone  indicates  to  the  employes  the  type  of  car  and  its 
location  on  the  system. 

The  paint  shops  of  the  various  systems  have  been  consolidated, 
and  there  are  now  but  three,  namely  the  Lindell,  the  Union  Depot 
and  the  Citizens. 


CAR  PLANT  FOR  SWITZERLAND. 


Locomotive  Engineering  gives  details  of  the  formation  01  a  syn- 
dicate to  establish  a  large  car  and  locomotive  manufacturing  plant 
in  Switzerland.  The  works  will  be  able  to  turn  out  annually.  600 
locomotives,  1,000  steam  railway  passenger  cars,  i.ooo  electric 
railway  cars  and  10.000  electric  switches  and  signals.  The  offi- 
cers will  be:  President.  George  Burnhani.  president  of  the  Bald- 
win Locomotive  Works;  vice-president.  John  .\.  Brill,  of  Philadel- 
phia; secretary.  Werner  Siemens,  of  the  Siemens  &  Halske  Co., 
of  Berlin;  treasurer.  M.  de  Xeuflize.  director  of  the  Paris.  Lyons  & 
Mediterranean  Ry. ;  managing  director.  Corneille  Barbey.  general 
manager  of  the  Yoverdam  &  Ste.  Croix  Rv. 
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PERSONAL. 


LIEUT.    FR.WK  J.   SPR.VGUE,   oi  the   Spraguc   Co.,   was  a 
passenger  on  the  first  westward  trip  of  the  "Oceanic." 


.MR.  CH.-KRLES  A.  COFFIN,  president  of  the  General  Electric 
Co.,  has  returned  with  his  family  from  an  extensive  European 
trip. 


MR.  ED\V.\RD  D.  P.\GE  has  succeeded  iMr.  Frank  Brewer, 
resigned,  as  president  of  the  South  Orange  (N.  J.)  &  Maplewood 
Traction  Co. 


.MR.  ERNEST  WOODRUFF,  president  of  the  .Vll.inla  (Ga.) 
Railway  &  Power  Co.  and  of  the  .Atlanta  Railway  Co.,  was  a  caller 
on  the  "Review"  last  month. 


MR.  HENRY  SCHNITZER.  formerly  superintendent  of  the 
Davenport  (.I-T.)  &  Rock  Island  Ry..  now  the  Tri-City  Ry.,  died  at 
Oklahoma  City,  September  i6th. 


MR.  E.  C.  FELTON,  president  of  the  llarrisburg  (Pa.)  Trac- 
tion Co.,  has  been  succeeded  by  Mr.  Edward  Bailey,  president  of 
the  Harrisburg  National  Bank  and  oi  Harrisburg  Trust  Co.,  and  a 
director  in  the  traction  company. 


MR.  C.  J.  FIELD  has  severed  his  connection  with  the  .Ameri- 
can Vitrified  Conduit  Co.,  and  in  addition  to  his  practice  as  a 
consulting  engineer,  will  devote  his  time  to  the  management  of  the 
United  States  Motor  Vehicle  Co.,  of  New  York. 


.MR.  H.  S.  COOPER,  who  was  for  many  years  superintendent 
of  the  Schenectady  (N.  Y.)  Railway  Co.,  has  accepted  a  position 
with  the  Ithaca  (N.  Y.)  Street  Railway  Co.,  as  general  manager. 


MR.  DON  A.  CL.\Y  has  been  elected  treasurer  of  the  Haverhill 
(Mass.),  Georgetown  &  Danvers  Street  Railway  Co.,  in  place 
of  Mr.  James  F.  Shaw,  resigned.  Mr.  Clay  is  also  treasurer  of  the 
Georgetown,  Rowley  &  Ipswich  Street  Railway  Co. 


MR.  J.  S.  1I.\MLIX  sailed  last  week  for  Paris,  where  he  will 
represent  the  Christensen  Engineering  Co.  The  demand  for  tlic 
air  brakes  of  this  company  has  become  so  large  abroad  a  foreign 
office  has  become  a  necessity.  Ilis  address  is  No.  50  Boulevard 
Hausnian.  Paris. 


MR.  W.  WORTH  BE.A.N,  in  addition  to  his  duties  as  president 
and  general  manager  of  the  St.  Joseph  &  Benton  Harbor  Elec- 
tric Railway  &  Light  Co.,  is  operating  the  Benton  Harbor  & 
Eastman  Springs  Electric  Street  Ry.,  running  2^  miles  east  of  the 
former  company's  track  in   Benton   Harbor,   Mich. 


MR.  D.\NIEL  .-v.  HEG.'VRTY  has  assumed  his  duties  as  general 
superintendent  of  the  Railway  Co.,  General,  with  offices  in  the 
Drexel  Building.  Philadelphia.  Mr.  Hegarty  has  held  the  position 
of  superintendent  oi  the  Norfolk  (Va.)  &  Ocean  View  Ry.,  and 
also  superintendent  and  chief  engineer  of  the  Hestonville.  Man- 
tua  &  Fairmount  Ry.,  of  Philadelphia. 


MR.  H.  WHITLEY,  vice-chairman  of  the  Borough  Tramway 
Committee  of  Halifax,  England,  and  Mr.  H.  F.  Street,  borough 
electrical  engineer,  called  on  the  "Review"  when  in  Chicago  last 
month.  They  are  particularly  interested  in  securing  information 
concerning  three-phase  transmission  for  electric  railways  and 
counterweiglit  cable  systems  for  heavy  grades,  and  made  an  ex- 
tended trip,  visiting  most  of  the  important  cities  east  of  the  Mis- 
sissippi. 


MR.  F.  L.  FULLER,  for  the  last  six  years  general  superin- 
tendent of  the  West  Chicago  Street  Railway  Co.,  and  more  re- 
cently superintendent  of  the  west  division  of  the  Chicago  Union 
Traction  Co.,  has  recently  resigned  from  the  service  of  that  com- 
pany and  accepted  a  position  as  assistant  to  the  president  and 
general  superintendent  of  the  United  Power  &  Transportation  Co., 
of  Philadelphia,   with  headquarters  in   Philadelphia.     This  system 


embraces  abinit  400  miles  of  track,  and  the  lighting  plants  oi  tlie 
cities  of  Wilmington.  Trenton,  Chester,  Wilkes-Barre,  Reading. 
Lebanon,  and  also  one  Philadelphia  line  known  as  the  Ro.xbury. 
Chestnut  Hill  &  Norristown  Street  Railway  Co.  We  have  heard 
it  remarked  by  a  number  of  those  who  have  had  the  best  op 
portunity  of  watching  Mr.  Fuller's  methods  of  discipline  and  man- 
agement in  connection  with  the  West  Chicago  system,  that  they 
regarded  him  as  one  of  the  best  operating  men  in  the  country, 
and  his  many  friends  congratulate  him  on  his  advancement  to  so 
responsible  a  position,  and  their  best  wishes  go  with  him  for 
abundant  success  in  his  new  field  of  labor.  The  "Street  Rail- 
way Review"  joins  in  the  good  wishes,  and  congratulates  the 
president  and  managers  of  the  system  on  their  good  judgment  in 
selecling  one  so  competent  to  fill  the  position. 

ELECTRIC  CARS  IN  PLACE  OF  CABLE. 


The  first  car  propelled  by  the  underground  electric  system  over 
the  125th  St.  line  of  the  Third  .A.vc.  road.  New  York,  was  run  on 
Thursday,  September  28th.  The  next  day.  Friday.  16  electric  cars 
were  put  in  operation,  sandwiched  in  between  the  horse  cars, 
which  were  all  retained,  on  account  of  the  extra  traffic  due  to  the 
Dewey  parade,  and  on  Sunday  the  full  complement  of  20  electric 
cars  was   put   in   operation. 

The  work  of  changing  the  cable  line  on  Tenth  .\ve.,  to  be 
operated  by  the  underground  trolley,  will  begin  at  once,  and  the 
line  will  be  operated  by  horse  cars  while  the  change  is  being 
made,  as  was  the  line  on  125th  St..  temporary  tracks  being  laid  out- 
side the  present  cable  track,  on  which  to  operate  the  horse  cars. 

It  is  expected  that  the  Third  Ave.  line  proper  will  begin  operat- 
ing by  electric  cars  by  the  end  of  the  present  month.  The  work 
on  the  42d  St.  system  is  also  approaching  completion. 

The  new  8-wheel  cars  which  are  to  replace  the  cable  cars  on 
Third  Ave.  have  been  received  from  St.  Louis  and  the  bodies  arc 
being  mounted  on  the  trucks,  which  are  of  the  Peckham  make, 
and  will  all  be  equipped  with  the  Standard  air  brakes,  the  operat- 
ing cylinders  being  placed  between  the  wheels  as  in  locomotive 
practice. 


STREET     RAILWAY     TRUCKS     AT     CORNELL 
UNIVERSITY. 


Delegates  and  others  in  attendance  at  the  New  York  State  Street 
Railway  convention  at  Ithaca  last  month  were  interested  to  note 
in  the  mechanical  museum  in  Sibley  College  a  number  of  street 
railway  trucks  of  different  types,  made  by  the  J.  G.  Brill  Co.  On 
inquiry  it  was  learned  that  the  authorities  of  the  university,  think- 
ing that  it  would  be  of  advantage  to  the  students  to  have  an  op- 
portunity to  study  the  construction  and  design  of  trucks  for  elec- 
trical cars,  wrote  to  the  J.  G.  Brill  Co.,  of  Philadelphia,  and  sug- 
gested that  the  company  furnish  the  university  for  use  in  the 
mechanical  and  electrical  engineering  department,  diiiferent  types 
of  its  latest  pattern.  The  company  considered  the  proposition 
favorably,  and  realizing  the  advantage  it  would  be  to  both  the 
students  and  to  the  company,  shipped  immediately  three  trucks, 
comprising  one  No.  27  "Perfect"  passenger  truck,  one  "Eureka" 
maximum  traction  truck,  such  as  is  the  standard  of  the  Metropol- 
itan Street  Railway  Co.,  of  New  York,  and  also  the  standard  of 
some  of  the  Brooklyn  roads,  and  one  of  the  No.  21 E  solid  forged 
frame  trucks.  These  trucks  occupy  a  prominent  position  in  the 
museum  among  the  numerous  other  machines  and  appliances,  and 
furnish  an  interesting  object  lesson,  so  that  students  cannot  help 
hut  be  familiar  with  the  general  construction  of  street  railway 
trucks,  even  from  the  superficial  observation  that  would  be  given 
them  during  the  years  required  for  completing  their  course  of 
study. 

»  ■  » 

The  new  extensions  of  the  Coventry,  Eng.,  electric  railways  have 
been  recently  opened  for  public  traffic. 


Superintendent  Duncan,  of  the  Pottsvile  (Pa.)  Union  Traction 
Co.,  a  consolidation  of  several  street  railway  lines,  centering  in 
Pottsville,  has  issued  the  following  letter  to  all  union  employes 
on  the  system:  "You  are  a  member  of  a  labor  organization  in 
Pottsville.  If  you  want  to  remain  in  the  service  of  the  company, 
you  must  sever  your  connection  with  that  organization  at  once." 


Oct.  15,  1899.] 
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ON  THE    THEORY    AND    PRACTICE   OF 
GETTING  JOBS. 


NiMil  liL'liiii!  till-,  llliiioib  Hociirt V  nf  ICnirhlfcTH  :til(l  Hiirvi-ynr's  I.\  .1.  \V.  AUord, 


111  niciilly  lurikjiig  oviT  a  mass  of  paiiiiilili'ls  in  mic  of  mir  socie- 
ty liliraru'S  for  the  purpose  of  asccrlainiiiK  llicir  relative  values  for 
preservation  and  indexing,  I  became  impressed  with  tlie  lack  of 
atU'iUion  lo  the  very  practical  subject  which  I  have  chosen  as  the 
nilc  111'  (his  pajier. 

It  is  a  cause  for  coiiKratulalion  to  note  the  completeness  and  care 
with  which  professional  brethren  have  been  willing  to  lay  before  us, 
in  all  possible  detail,  the  methods  which  they  have  adopted,  the  re- 
searches which  they  have  made,  arid  the  conclusions  to  which  they 
have  arrived  after  long  and  laborious  study,  in  the  performance  of 
jobs  which  they  have  already  secured,  but  of  the  important  and  in- 
teresting problem,  how  to  obtain  such  jobs,  such  writers  are  usually 
more  than  modest,  and  if  perchance  they  bint  at  that  phase  of  the 
subject  at  all,  it  is  with  the  lightest  and  airiest  touch  or  the  breath- 
ing of  some  such  unsatisfying  and  elusive  ritual  as: 

"The  committee  having  placed  the  matter  in  my  charge,"  or 
"being  consulted  by  the  president  of  the  company,"  or  to  use  a 
still  more  cniiiniun  .iiid  unsatisfactory  expression:  "The  writer 
being  called  in  at  this  juncture  to  undertake  the  work,"  etc. 

Now  I  have  enjoyed  reading  such  phrases  as  these  for  many 
years.  They  appeal  to  my  imagination.  In  my  mind's  eye  I  could 
see  a  committee  of  solid  and  influential  citizens  after  long  and  pro- 
tound  consultation  coming  to  my  professional  brother's  oflicc  in  a 
body,  and  solemnly  almost,  one  might  say,  reverently  "placing" 
the  matter  in  his  charge  unreservedly  and  fully,  and  with  that  sim- 
ple and  cliildlikc  confidence  that  in  so  doing  they  had  by  that  one 
act  fully  insured  the  brilliant  success  of  the  proposed  undertaking. 

Or  again,  my  imagination  has  pictured  the  aged  and  gray  haired 
millionaire  president  asking  for  a  consultation  on  some  of  the 
problems  presented  by  the  works,  and  gravely  appearing  at  the 
office  of  my  brother  engineer  at  the  appointed  time  followed  by  his 
own  engineer  with  roll  of  plans,  and  patiently  waiting  bis  turn  for 
admission  to  the  inner  sanctum. 

Nor  have  I  failed  to  catch  the  inspiration  afforded  by  the  seduct- 
ive phrase,  "Having  been  called  in  at  this  juncture."  I  could  well 
see  the  anxious  inquiries  on  the  part  of  various  members  of  the 
company  as  to  whether  we  can  get  X  to  take  this  matter  up,  and 
the  mutual  friend  making  personal  inquiries  as  to  whether  X's  time 
was  fully  occupied  just  at  present,  and  finally  at  the  culmination  of 
the  diplomatic  process  when  subterranean  understanding  had  been 
duly  reached,  that  X  could  afford  the  time  and  would  "be  willing" 
on  certain  captious  and  exacting  conditions  to  take  the  matter  up, 
resolutions  being  iniiucdiafely  passed  at  the  meeting  of  the  board 
of  directors  "That  whereas,"  etc.,  the  eflfect  of  which  would  be  to 
duly  employ  X  forthwith,  without  so  much  as  ever  mentioning  the 
word  "compensation,"  or  even  hinting  but  that  any  sum  which  X 
might  name  would  be  perfectly  satisfactory.  .-\nd  indeed,  the  gen- 
eral tone  of  the  resolution  being  to  the  effect  that  the  company 
would  consider  it  a  perfect  boon  to  be  permitted  to  employ  the  said 
X   at   all. 

In  the  course  of  years  of  anxious  expectancy  and  fond  yearning 
for  jobs  and  more  of  them,  I  must  admit  that  such  delightful  ex- 
periences as  these  have  been  somewhat  few  and  far  between  in  my 
own  career,  and  when  the  remotest  similarity  to  the  examples  given 
have  actually  occurred,  the  experience  has  left  me  in  such  a  stunned 
and  unnatural  condition  of  mind  as  to  be  truly  pathetic. 

In  earlier  years  I  naturally  felt  with  humility  that  I  was  only 
clinging  to  the  outskirts  of  the  profession,  hanging  on  to  its  ex- 
tremities, as  it  were,  and  when  I  lost  my  first  important  salary  and 
tried  to  get  another,  I  felt  a  good  deal  as  a  cat  does  wdien  thrown 
out  of  an  upper  window,  and  goes  down  with  a  rush,  clawing, 
yowling,  and  grabbing  at  everything  in  sight  in  vain  attempt  to  ease 
the  situation. 

The  inability  at  that  time  to  get  my  claws  into  anything  tangible 
made  a  serious  impression  on  me.  which  has  only  deepened  with  the 
lapse  of  time  and  the  accumulation  of  experience. 

Now  in  the  course  of  resulting  reflections  on  the  subject,  it  has 
often  occurred  to  me  to  wonder  how  I  came  to  be  possessed  of 
such  high  ideals  on  the  art  of  job  getting.  I  must  admit  that  these 
ideals  seem  to  come  as  much  from  my  own  wild  flights  of  imagina- 
tion as  from  the  literature  of  my  brother  engineers.     They  always 


formed  a  bright  and  beautiful  dream  hovering  just  above,  reality 
luring  me  with  boundless  hope.  They  always  intensified  loo  l)y 
the  i)assing  greetings  oi  the  profession.  Who  has  not  observed  in 
the  midst  of  the  bitter  struggle  for  existence  the  cheering  influence 
of  these  passing  greetings  with  our  fellow  engineer,  especially 
with  a  rival  in  our  own  line  of  business,  "Hello,  Jones,  how  goes 
it."  and  then  Jones  grasps  your  hand  and  leads  you  to  the  curbstone 
and  iiours  into  your  ears  a  glittering  story  of  majestic  success  he 
has  had  of  late;  how  he  was  chosen  among  twenty  applicants  at 
"Three  Corners;"  what  the  mayor  of  Gingerville  had  said  of  the 
.successful  test  of  his  latest  water  works.  How  busy  he  was,  and 
how  much  work  he  had  been  obligeil  lo  refuse  recently,  perhaps 
mentioning  in  this  connection  in  an  airy  way  a  job  which  you  your- 
self might  have  just  received  after  the.,hardest  kind  of  work,  and, 
if  after  listening  to  this  optimistic  account  with  growing  envy  and 
longing,  you  shoultl  venture,  just  as  Jones  starts,  hioks  at  his 
watch  and  mentions  an  important  engagement  with  the  harbor 
committee, — if  you  should  venture  tf)  detain  him  just  a  minute  and 
tell  him  that  you  were  not  very  busy  and  would  like  to  lielp  him  in 
sonie  of  his  work,  how  confidently  Jones  would  explain  that  his 
practice  just  at  present  time  was  nearly  all  consulting  matters  and 
special  reports,  which  really  necessitated  his  own  personal  atten- 
tion, that  he  would  be  glad  when  anything  came  along  to  remember 
you,  etc. 

It  must  be  admitted  that  it  certainly  has  a  very  wine  like  eflfect 
upon  a  man  to  actually  get  a  job,  but  1  have  often  thought  that  it 
would  be  well  if  men  like  Jones  could  go  off  somewhere  after  such 
an  experience  and  secrete  themselves  tor  a  day  or  two  until  they 
were  fit  to  appear  in  public.  I  think  the  worst  thing  that  can  be 
said  of  them  is  that  they  age  the  rest  of  us  rapidly.  We  uncon- 
sciously lose  our  freshness  and  trustfulness  in  meeting  with  them. 

Quite  the  opposite  in  character  are  the  men,  young  for  the  most 
part,  I  take  it,  who  confide  their  disappointments  to  the  corre- 
spondence column  of  the  Engineering  News.  These  letters  from 
young  men  who  have  failed  and  tell  about  it,  always  fill  me  with 
great  interest.  They  are  so  ingenuous  and  disinterested  in  relating 
their  story  of  the  business  ignorance  and  general  low  practices  oi 
town  councils,  bridge  commissioners  or  other  trustees  employing 
talent.  We  are  all  familiar  with  their  treatment  of  professional 
ethics.  They  have  been  degraded  by  being  forced  into  a  competi- 
tion by  callous  and  unfeeling  boards  who  give  no  thoughts  to  the 
advancement  of  the  engineering  profession  at  all.  and  after  the  ap- 
plicants have  named  compensation  (and  possibly  failed  to  verify 
their  qualifications)  they  have  been  subjected  to  the  mortification 
of  seeing  their  professional  knowledge  weighed  up  and  measured 
like  a  lot  of  hay  or  potatoes,  and  perhaps  found  wanting.  It  is 
indeed  a  cruel  experience,  this  having  the  cold  outside  world  size 
up  our  professional  attainments  instead  of  taking  our  own  measure 
of  ourselves  for  comparison,  and  the  hard  cruel  fact  that  these 
worldly  and  greedy  trustees  are  looking  for  the  largest  knowledge 
for  the  least  money,  conies  upon  a  sensitive  and  confiding  nature 
like  the  blighting  breath  of  a  simoon  upon  a  gentle  flower. 

Possibly  I  am  wrong  in  reading  all  this  between  the  lines  in  such 
letters.  What  they  actually  tell  makes  an  entertaining  and  often 
humorous  story  from  a  business  standpoint.  .\nd  the  editors 
(shrewd  fellows)  know  that  it  is  "soothing  reading"  for  most  of  us. 
and  generally  comment  upon  the  letter  in  a  comforting  way. 

Far  be  it  from  me  either  to  suggest  that  such  mournful  stories 
are  not  often,  too  often  based  upon  sad  facts.  Indeed,  should  I 
take  occasion  to  doubt  them.  I  am  too  often  reminded  of  a  worthy 
old  uncle  of  my  own  who  had  conquered  a  living  with  arduous  toii 
for  many  years  among  the  rugged  hills  of  western  Connecticut. 
Upon  a  visit  to  him  I  confessed  blushingly  from  time  to  time  my 
many  triumphs  over  the  forces  of  nature.  The  old  gentleman  eyed 
me  suspiciously  for  a  day  or  two  in  the  evident  attempt  to  deter- 
mine my  species,  and  finally  asked  confidentially:  "Xow  isn't  this 
engineering  business  a  kind  of  fancy  business  anyhow?"  I  doubt 
if  the  worthy  man  during  his  lifetime  was  ever  fully  convinced  that 
I  earned  my  living  legitimately. 

I  do  not  wish  in  this  paper  to  throw  discouragement  in  the  way 
of  those  who  are  about  entering  this  noble  profession  oi  ours  by  the 
discussion  of  the  subject  I  have  undertaken,  and  if  any  of  my  pro- 
fessional friends  in  salaried  positions  feel  that  the  world  is  yearning 
for  an  opportunity  to  push  them  to  the  front,  by  all  means  let  them 
open  an  office  and  give  the  yearning  world  a  chance.  It  is  at  this 
particular  point  that  I  desire  to  contrast  the  theory  with  the  prac- 
tice. 
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You  open  an  office  and  insert  your  business  card  in  the  technical 
papers.  Then  you  brace  yourself  lor  a  flood  of  business.  Your 
professional  rivals  drop  in  one  by  one  to  ask  "how  it  conies  on,  " 
and  incidentally  to  see  how  much  your  oflicc  furniture  cost  you, 
and  otherwise  assure  themselves  that  you  are  nut  likely  in  llie  re- 
motest way  to  get  a  job  away  from  them. 

.\  few  book  agents  vary  the  monotony  of  life,  and  once  and  a 
while  a  well-dressed  life  insurance  agent  makes  your  heart  jump 
into  your  mouth  as  you  lead  him  into  the  inner  office  with  every 
nerve  braced  to  keep  the  joy  out  of  your  face  and  assume  a  bored 
and  indifferent  air.  I  know  of  few  more  trying,  soul  wrenching 
moments  than  conic  with  the  disclosure  of  the  life  insurance  man's 
business  in  that  inner  sanctum.  It  is  for  this,  then,  that  those 
pumping  engine  details  have  been  scattered  over  the  table,  and 
books  on  deep  and  abstruse  subjects  placed  where  they  meet  his 
eye.  A  man  who  can  pass  through  these  experiences  without  the 
freshness  of  his  hope  being  perceptibly  withered  has  fitted  himself 
for  a  better  land. 

But  yet  the  theory  seems  lo  be  all  right.  You  are  a  professional 
man.  Your  work  is  such  as  to  require  confidence  in  you  on  the 
part  of  your  clients.  Consequently  it  is  indelicate  on  your  part  to 
push  j'our  claims  to  their  notice.  You  feel  competent  to  do  their 
work.  You  have  done  it  before  over  and  over  again  successfully, 
but  you  must  not  intrude  this  fact  to  their  notice.  Init  wait  for  theni 
lo  come  to  you. 

These  are  the  conclusions  1  have  been  led  to  after  long  years  of 
perusal  of  engineering  literature.  I  take  delight  in  the  theory.  It 
accords  with  my  own  sensitive  nature  and  my  retiring  disposition. 
I  always  read  articles  on  the  "Standing  of  the  Engineer"  and 
"Ethics  of  the  Profession;"  I  am  especially  fond  of  "Presidents' 
.\nnual  Addresses,"  I  consider  them  delightful  reading.  I  well  re- 
member seven  years  ago  returning  from  a  $75  trip  to  Braceville 
where  I  had  been  at  my  own  expense  to  see  another  engineer  re- 
ceive a  job,  being  much  comforted  by  reading  the  annual  address 
of  our  worthy  president.  It  seemed  to  rela.x  the  strain  of  the 
Braceville  episode  to  read  of  the  great  achievements  of  the  engineer 
along  the  dilTerent  lines  of  his  profession  throughout  the  world, 
and  to  know  once  more  that  his  was  the  opportunity  to  "harness 
the  forces  of  nature  to  the  use  of  man." 

I  have  been  familiar  with  that  sentiment  for  many  years,  but  it 
never  seemed  to  have  the  same  weight  and  swing  as  it  did  on  this 
occasion.  It  calmed  my  nerves  and  filled  me  with  a  glow  of  hope- 
fulness. I  felt  once  more  a  man.  I  think  we  cannot  set  too  great  a 
store  on  these  presidents'  addresses.  I  like  to  hear  about  the  Forth 
bridge,  the  Nicaragua  ship  canal  and  the  new  battleships  and 
realize  that  1  belong  to  such  a  glorious  fraternity  who  are  truly 
conquering  nature.  It  may  be  inferred  from  my  reference  to  the 
Braceville  episode  that  I  have  sometimes  gone  out  after  jobs.  It  is 
with  some  reluctance  that  I  am  compelled  to  admit  here,  confiden- 
tially, that  once  or  twice  I  have  "run  over"  to  a  town  or  two  to 
see  if  there  was  any  interesting  and  instructive  work  going  on.  I 
very  well  remember  the  first  time  I  did  this.  I  thought  it  a  little 
singular  that  I  should  find  near  the  bait  the  plain  footprints  of  sev- 
eral distinguished  professional  brethren  versed  in  that  particular 
specialty.  Some  of  them  I  was  told  had  "stopped  over"  on  their 
way  to  important  work  at  other  points  further  on.  Some  had  been 
invited  by  a  particular  friend  who  was  extremely  anxious  to  see  the 
important  work  in  the  proper  hands.  Nearly  all  happened  to  have 
fortunately  with  them  some  copies  of  testimonials  of  former  work 
which  they  would  leave.  The  engineering  of  this  particular  job  was 
finally  let  on  proposals.  I  remember  that  at  the  letting  several  of 
us  who  happened  to  be  in  town  were  interviewed  by  the  council  one 
by  one  behind  closed  doors,  sized  up,  so  to  speak,  much  as  racing 
men  get  out  a  trotter  to  see  him  make  a  turn  or  two,  punch  his  ribs, 
feci  of  his  legs,  and  look  at  his  teeth.  Perhaps  the  comparison  is  a 
little  vulgar,  but  I  felt  less  pleasant  about  it  than  the  trotter  proba- 
bly does,  as  a  usual  thing.  I  also  remember  while  waiting  for  my 
turn  to  trot,  being  called  aside  by  a  mysterious  man  with  a  wan- 
dering eye  and  a  sinister  smile,  and  being  informed  in  a  highly 
secretive  manner,  that  the  firm  of  Tripod  &  Sight-pole  had  three  of 
the  council  for  them,  and  there  would  be  no  show  for  me  unless  I 
would  leave  the  matter  with  him.  that  he  had  a  good  deal  of  influ- 
ence with  the  council  and  wanted  to  see  me  get  that  work.  T  re- 
member being  much  touched  by  his  sympathy  and  solicitude  in  my 
behalf,  and  saying  to  him  earnestly  that  if  awarded  the  work  I 
would  endeavor  to  do  it  well  and  faithfully,  together  with  much 
more  in  the  same  strain,  the  net  result  of  which,  much  to  my  sur- 


prise, seemed  to  cool  his  interest  wonderfully.  I  noticed  afterward 
that  Jlessrs.  Tripod  &  Sight-pole  got  the  work,  and  I  remember 
particularly  being  struck  with  the  fact  that  there  was  a  dififerencc  of 
some  3.000  per  cent  between  the  highest  and  lowest  bid.  It  is 
natural  to  abuse  the  wily  councilman  for  his  lack  of  appreciation  of 
engineering  ability,  but  it  is  hard  to  see  how  he  can  form  a  very 
high  opinion  of  a  profession  that  has  such  a  variable  estimate  of 
themselves. 

.\fter  my  arrival  home.  I  watched  eagerly  for  next  week's  tech- 
nical papers.  Now,  thought  I,  we  will  have  this  disgraceftd  com- 
petition exposed  by  an  able  editorial  on  "the  folly  of  treating  brains 
as  merchandise,"  or  "low  depths  of  ignominy  to  which  some  town 
councils  are  sunk."  I  was  disappointed;  after  searching  vainly  all 
through  the  news  columns,  I  found  the  following  brief  item  in  the 
next  issue:  "The  services  of  Messrs.  Tripod  &  Sight-pole,  the  well 
known  engineers  of  Metropolisville,  have  been  secured  by  the  city 
i)f."  etc. 

.•\fter  this  my  confidence  in  the  theory  of  getting  jobs  began  to 
wane.  I  laid  the  theory  on  the  shelf,  as  it  were,  and  found  myself 
compelled  by  urgent  necessity  to  discover  the  practice.  In  the 
course  of  a  number  of  years  of  heartrending  experiences  I  have,  I 
think,  discovered  a  few  simple  rules  for  getting  jobs  which,  after 
much  reluctance,  I  have  concluded  to  give  to  the  profession  in  ab- 
solute confidence.  They  have  not  always  worked  as  well  as  I  would 
like,  but  they  at  least  give  one  a  fair  chance  with  other  professional 
lirothers,  and  they  are  as  follows: 

1.  Find  your  job. 

This  is  quite  necessary.  I  have  completely  discarded  the  theory 
on  which  I  started  in,  that  your  job  should  find  you.  It  may  work 
once  in  a  while,  but  as  a  rule  a  needy  engineer  out  of  work  is  a 
great  deal  keener  hunter  than  a  lonesome  job  is.  After  you  have 
found  jobs  for  a  good  many  years  it  is  possible  that  some  stray  jobs 
may  find  you,  but  I  wouldn't  count  on  it.  They  are  only  the  few 
bright  beams  Heaven  sends  to  illumine  nur  dreary  pathway,  and 
should  be  so  considered  and  accepted. 

2.  Know  a  great  deal  more  about  how  that  job  ought  to  be  done 
than  anybody  else  around. 

There  is  no  doubt  at  all  but  that  this  is  a  very  important  require- 
ment indeed,  in  the  practice  of  getting  jobs,  but  it  is  one  which  I 
feel  almost  ashamed  to  mention,  and  indeed  would  have  forborne  to 
speak  of  had  it  not  been  that  occasionally  I  have  met  enthuiastic 
and  confident  engineers  eager  and  willing  to  lend  a  hand  in  the 
great  work  of  harnessing  the  forces  of  nature,  but  a  little  uncertain 
as  to  the  difiference  between  the  breeching  and  bellyband. 

One  enthusiastic  friend  of  mine  who  had  offered  to  design  and 
construct  a  $25,000  waterworks  for  $25,  confided  to  me  that  it  was 
his  intention  to  read  up  on  the  subject  nights  and  get  into  that  line 
of  business.  He  seemed  disappoined  when  the  waterworks  com- 
mittee intimated  their  unwillingness  to  "place"  the  matter  in  his 
hands  because  he  had  heard  of  waterworks  men  who  charged  $50 
per  day  and  expenses,  and  thought  it  might  be  a  lucrative  business. 

This  delightful  trait  of  ambition  in  our  profession  should  be  com- 
mended, could  it  only  be  turned  into  proper  channels,  but  the 
greatest  problem  we  have  is  how  to  direct  the  energies  of  such 
would-be  members  into  ethical  discussions  on  the  standing  of  the 
profession  or  society  resolutions  upon  the  unsatisfactory  condition 
of  the  remuneration  of  engineers. 

,3.     Know  the  men  who  have  the  jobs  to  give. 

This  la.st  rule  seems  also  to  be  one  of  those  delightfully  simple 
propositions  in  theory  which  are  found  so  difficult  in  practice.  The 
theory  of  the  thing  is  that  an  engineer's  reputation  ought  to  pre- 
cede him  everywhere.  In  practice  he  is  usually  exceedingly  glad  if 
it  will  only  follow  him  at  a  respectable  distance. 

People  with  jobs  to  give  want  to  .see  you,  poke  your  ribs,  and 
put  you  through  your  paces,  as  I  have  elsewhere  intimated.     -\nd  if 
you  would  like  to  be  their  "hired  man,"  which  is  the  plain  Inn  uri 
used  name  for  it  all,  it  is  best  for  you  to  go  and  suhmil  yourself  tn 
the  process  as  gracefully  as  you  can. 

I  believe,  however,  that  it  is  quite  possible  to  do  all  this  and  still 
be  modest.  There  is  no  money  in  being  bashful,  but  to  be  suitably 
modest  at  the  proper  time  and  in  the  proper  amount  is  an  art  whose 
worth  to  the  fortunate  possessor  cannot  be  overestimated. 

Long  years  of  harrowing  experiences  have  frayed  the  edges  and 
removed  the  bloom  from  my  own  early  attempts  to  be  modest.  Yet 
1  can  not  refrain  from  referring  with  pride  to  one  attempt,  which, 
though  disastrous  to  me  at  the  time,  may  prove  instructive  in  this 
connection. 
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III  ilic  lir>l  yf:ir  (if  my  .ipinciiliicslii))  llif  lily  ilinclory  man 
t'allcd  ill  llii'  orHcc  in  wliicli  1  was  cn^'amil  .mil  avknl  lur  my  name 
and  (IcsiKn.'iliuM.  Naliir.-illy  I  iliil  mil  li-rl  al  lli.it  lime  lliat  1  stood 
moK'  tlian  iiiinii  llu-  llinslinM  of  our  K'l'i'al  .'iiid  iioblr  profession,  S'.i 
I  inforiiu'd  him  Miiiply  lli.il  I  llimiglil  I  miKlU  be  entitled  to  be 
called  an  "engineer's  .issistanl.  "  I  am  at  loss  to  determine  even  to 
this  day  vvlielher  this  was  an  act  of  true  nifidesly  or  mere  baslifnl- 
ness,  but  this  classifier  at  the  central  oll'ice  of  (hat  directory  evi- 
dently had  no  dillicnlty  wliatever  in  placing  me.  lie  had  met  pre- 
tentions people  before  in  his  line  of  business,  and  when  the  direct- 
ory was  duly  ])rin(e(l  .and  issued  I  was  dumbfouniled  to  observe  the 
appellation  of  "fireman"   IcillnwinK  my   name  am!   address. 

It  is  prelly  eviileiil  thai  the  Inisiness  world  makes  but  little  allow- 
ance (or  ordinary  modesty,  but  it  doubtless  has  distinct  difficulty  of 
its  own  in  designatint^  and  classifying  a  profession  which  expects  a 
man  lo  drive  stakes  in  a  sewer  or  paini  landscapes  in  the  ofTice, 
corner  the  elusive  bacillus  in  the  laboratory,  or  throw  ofT  a  literary 
gem  in  the  shapc^of  a  financial  prospectus  between  meals. 

In  closinji  this  paper  I  cannot  lint  ref^rel  that  I  have  taken  up  so 
nuK-li  time  in  elucidating  llie  ihcmy  r.illui  ih.in  the  practice  of  get- 
ting jobs,  r  cannol  help  but  feel,  however,  that  if  read  between  the 
lines  the  diligent  enquirer  in  this  interesting  field  will  find  some 
liints  which  if  they  do  not  guide  him  in  his  hard  and  toilsome  path- 
way will  at  least  cbeer  him  with  the  reflections  that  it  has  been 
tiiidilen  before. 


MERRICK  AIR-ELECTRIC  SYSTEM. 


liY  ASA  L.  MEURICK. 

Why  compressed  air  is  used  instead  of  electricity  to  propel  a  car 
may  not  at  first  be  aoparenl.  To  some  persons  this  combination 
may  seem  like  folly  when  il  is  understood  that  in  compressing 
air  by  electricity  fully  25  per  cent  of  the  electric  power  is  lost. 
But  the  advantages  gained  in  using  compressed  air  more  than 
counterbalance  this  loss,  and  makes  it  possible  to  save  a  still  larger 
percentage  in  other  ways,  thus  saving  that  which  is  now  wasted 
by  the  present  system.  It  reduces  the  great  wear  and  tear  of  the 
electric  motor.  It  lessens  the  percentage  of  accidents,  as  this 
car  is  started  and  stopped  with  ease  and  rapidity,  and  it  obviates 
the  objectionable  unbalancing  of  passengers  who  may  be  standing 
or  walking  in  the  car  when  it  is  started  or  stopped. 

The  device  for  starting  and  stopping  is  so  simple  and  effective 
that  the  ordinary  motorman  can  operate  it  instantly  in  times  of 
need.  There  being  but  one  crank  instead  of  two  the  chances 
of  confusion  in  cases  of  emergency  are  consequently  lessened  one- 
half.  Where  two  cranks  are  employed,  in  the  hurry  to  stop,  there 
is  sometimes  failure  to  turn  one  in  the  right  direction,  thereby 
causing  an  accident.  The  air  motors  that  propel  the  car  are  con- 
vertible, being  arranged  so  that  when  the  pressure  is  shut  off 
fnnii  the  cylinder  (there  being  two  in  each  motor),  they  are  con- 
verted into  air  compressors,  so  that  the  momentum  of  the  car  can 
be  utilized  to  compress  air  until  the  car  is  stopped. 

The  electric  motor,  which  is  used  only  to  compress  air,  is  not 
subjected  to  sudden  strains,  as  is  the  case  when  connected  to  the 
axles  of  the  car.  The  greatest  strain  on  electric  motors  occurs 
when  starting  the  car,  and  when  power  is  suddenly  applied  they 
often  burn  out.  causing  a  great  expense  for  repair.  Many  electric 
railway  companies  have  had  a  large  experience  in  this  line,  and  the 
cost  of  repairing  electric  motors  and  power  plants  is  so  great 
the  problem  of  how  to  overcome  this  is  a  serious  one. 

By  the  application  of  an  air  compressor  it  is  overcome  effectually, 
for  there  is  no  resistance  to  be  overcome  at  the  instant  current  is 
turned  on  the  electric  motor.  The  instant  power  is  shut  off  the 
piston  of  the  compressor  moves  away  from  the  end  of  the  cylinder 
which  is  compressing  air  (for  it  has  been  released  by  shutting  off 
the  power)  and  the  compressed  air  drives  it  back  until  the  pressure 
has  become  equalized,  or  down  to  the  atmospheric  pressure,  so  the 
motor  when  started  has  no  resistance  until  the  piston  is  resisted 
by  compressed  air,  which  does  not  occur  until  the  piston  has  trav- 
eled a  portion  of  its  stroke,  and  the  interval  which  occurs  between 
the  starting  and  resistance  allows  the  electric  controller  to  be 
turned  on  at  all  times  and  under  any  conditions  without  the  slight- 
est injury  to  the  motor.  Thus  there  is  no  more  expense  attached 
to  a  railway  plant  under  air  system  than  there  is  to  an  electric 
light  plant. 


How  to  prevent  the  loss  which  so  often  occurs  from  the  niotor- 
iiiun  applying  the  brake  when  the  electric  power  is  on  in  orrjer  to 
slop  the  car  ipiickly  is  another  i|ueslioM  of  importance.  'Iliere 
being  two  independent  forces  which  can  be  applied  together  in- 
tentionally or  carelessly,  the  loss  of  electric  power  is  therefore 
enormous.  With  our  mechanism  the  difliciilly  is  overcome,  for 
only  one  crank  is  used  lo  start  the  car,  change  the  motors  to 
compressors  anri  operate  the  brake.  IJy  moving  the  crank  tlirough 
one-eighth  of  the  circumference  of  a  circle  the  air  pressure  is  shut 
o(f  from  the  brake  cylinder,  which  releases  the  brake  and  turns 
on  the  air  power  to  the  motors;  a  reverse  motion  of  the  crank  re- 
verses the  operation. 

When  it  is  stated  that  we  have  fmir  motor  cylinders,  whose  com- 
bined piston  area  is  50  sf|.  in.;  that  these  cylinders  are  geared  lo  the 
axle  three  to  one,  and  arc  in  combination  with  an  air  brake  cylinder 
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whose  piston  area  is  33  sq.  in.,  the  air  pressure  ranging  from  Oo 
to  100  lb.  per  sq.  in.,  it  will  be  understood  that  we  have  a  great 
force  to  stop  the  car  in  an  emergency.  This  force  is  used  only 
to  avoid  accidents.  In  ordinary  cases  the  motor  cylinder  when 
converted  into  an  air  compressor  will  bring  the  car  to  an  easy  stop 
without  any  inconvenience  to  the  passengers. 

.\s  electricity  is  the  best  and  most  convenient  power  that  can 
be  applied  to  railway  service  the  device  has  been  designed  to 
overcome  all  objections  to  the  present  electric  system,  and  reduce 
the  running  expenses  as  much  as  possible.  The  air  motors  are  like 
ordinary  types  of  steam  engines,  with  convertible  device  attached. 
1  he  air  compressor  is  also  the  same  as  the  ordinary  compressor, 
except  in  the  cooling  device.  Every  part  of  this  mechanism  is 
simple  and  strong  and  will  be  found  well  adapted  for  hard  and 
continuous   service. 


CINCINNATI,   NEWPORT  &  COVINGTON. 


For  the  months  oi  August,  iSfg.  and  .August,  1898,  the  receipts, 

expenses,  etc.,  of  the  Cincinnati.  Newport  &  Covington  Street  Ry. 
were  as  follows: 

1899.  1898. 

Gross   receipts $70,144.55  $63,952.09 

Operating  expenses 24.383.26  28.312.91 

Net   earnings 45.73>-29  35>639-i8 

Tolls,  damages,  taxes,  etc 12,062.35  36r4;8.55 

Net   profit 33,668.94  839.37 

Ratio  of  expenses  to  earnings,  with  tolls. ..  .45.25  p.  c  54.27  p.  c. 

Ratio  of  expenses  to  earnings,  without  tolls. .  .34.77  p.  c  44.27  p.  c. 

For  the  first  eight  months  of  1899  the  gross  receipts  were 
$464,410.49.  an  increase  of  $31,272.98  over  the  corresponding  period 
for  1898;  and  the  operating  expenses.  $190,190.80.  a  decrease  of 
$19,414.86.  For  this  period  the  operating  ratios  are  53.39  and 
40.95  per  cent,  as  against  59.50  and  48.39  per  cent  in  1898. 
<  ■  > 

Permission  has  been  granted  by  the  Secretary  of  War  to  the 
West  End  Traction  Co..  of  Pittsburg,  to  lay  a  wire  cable  for  ferry- 
purposes  in  the  bed  of  a  branch  channel  of  the  Ohio  River  from 
a  point  about  2.000  it.,  east  of  Chartiers  creek,  from  the  south 
shore  to  Brunots  Island. 


The  South  Park  Board  on  September  13th  passed  an  ordinance 
granting  the  Chicago  City  Railway  Co.  the  right  of  way  through 
Gage  Park,  thus  enabling  the  company  to  continue  its  extension 
on  Western  Ave.  The  ordinance  was  passed  on  condition  that 
grooved  rails  would  be  placed  on  boulevard  crossings. 
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NEW   INDIANA   ROAD. 


The  contract  ior  constructing  the  interurban  road  of  the  Indian- 
apolis &  Greenfield  Rapid  Transit  Co.  has  been  given  to  the 
Kirkpatrick  Construction  Co.,  of  Greenfield,  Ind.  This  line  is  to 
rnn  from  Greenfield  to  Irvington,  a  suburb  of  Indianapolis,  where 
connection  will  be  made  over  the  Indianapolis  Street  Ry.  into  the 
heart  of  the  city  of  Indianapolis.  All  financial  arrangements  have 
been  made  and  preliminary  steps  taken  to  commence  construction 
work.  The  road  is  to  be  completed  Sept.  i,  igoo.  The  proposed 
route  is  17  miles  long,  passing  through  Irvington.  Cumberland. 
Gem  and  Philadelphia,  and  there  are  practically  no  curves  or 
grades  throughout  the  entire  length. 

The  olVicers  of  the  company  are;  President.  John  J.  Cooper, 
Indianapolis;  vice-president,  George  C.  Webster,  Indianapolis: 
secretary,  L.  E.  McDonald,  Greenfield;  treasurer,  William  C.  Dud- 
ding,  Greenfield.  Mr.  C.  M.  Kirkpatrick  of  Greenfield  is  president 
of  the  construction  company. 


THE  AMERICAN   STEEL  &  WIRE  CO.  MAKING 
ELECTRICAL    GOODS. 


The  .\mcrican  Steel  &  Wire  Co.,  contrary  to  the  impression 
which  might  be  created  by  its  name,  by  no  means  confines  itself 
10  making  iron  and  steel  wires  or  their  products.  By  the  absorp- 
tion of  the  Washburn-Moen  Manufacturing  Co.,  the  larger  or- 
ganization secured  one  of  the  world's  most  important  manufac- 
tories of  bare  and  insulated  copper  wires  in  various  forms  and  for 
all  electrical  purposes. 

With  the  immense  plant  at  Waukegan,  111.,  only  35  miles  north 
of  Chicago,  at  which  much  of  the  copper  wire  is  produced,  the 
.American  company  enjoys  exceptional  facilities  for  catering  to  the 
wants  of  the  trade  in  the  west,  giving  as  it  does  to  the  organization 
the  same  prestige  in  occupying  the  western  field  that  is  enjoyed 
by  the  Washburn-Moen  department  at  Worcester,  Mass.,  in  east- 
ern  territory. 

We  make  these  statements  on  the  assumption  that  they  will  be 
news  to  many  of  our  readers,  the  recent  changes  in  the  commercial 


and  manufacturing  world  having  been  so  numerous  and  kaleido- 
scopic that  many,  even  among  the  large  users  of  their  products, 
have  not  become  familiar  with  the  new  scope  of  their  operations. 
In  every  line  of  production  certain  names  come  to  stand  out  in 
bold  relief  as  synonyms  for  some  forms  of  superiority  or  for  some 
characteristics  of  e.\cellence.  In  the  production  of  electrical  wire, 
bare  and  insulated,  the  introduction  of  improvements  calculated  to 
secure  best  results  and  in  uniformity  of  excellence,  no  name  has 
ever  stood  higher  than  that  of  Washburn-Moen.  The  merging 
of  this  company  into  the  .American  Steel  &  Wire  Co.  means 
simply  a  further  step  in  ilu-  lead  whereby  with  unlinnted  re- 
sources, continued  investigation  and  improvements  and  a  still 
greater  superiority  arc  assured  in  the  production  of  all  forms  of 
electrical  wires,  rail  bonds,  etc. 

At  the  Waukegan  plant  special  attention  is  given  to  the  manu- 
facture of  the  well  known  "Extra  BB,"  and  "Steel"  telephone 
and  telegraph  wires  and  copper  wires  for  electric  lighting  and 
street  railway  plants  in  all  their  various  forms;  and  the  system  of 
tests  at  every  stage  of  the  manufacture  of  these  goods  is  at  once 
so  unique  and  rigid  that  the  high  standard  set  for  all  the  products 
of  this  company  is  always  maintained.  Purity,  conductivity,  tensile 
strength,  finish  and  uniformity  to  gage,  are  all  given  due  attention, 
resulting  in  the  output  of  millions  of  pounds,  distributed  among 
all  the  nations  of  the  earth  in  the  operation  of  the  great  tele- 
phone, telegraph  and  electrical  traction  systems. 

In  the  production  of  copper  rail  bonds,  either  solid  or  flexible, 
the  prestige  of  the  Washburn-Moen  name  has  been  increased 
since  the  formation  of  the  American  Steel  &  Wire  Co.,  and  the 
output  of  solid  and  flexible  "Crown"  bonds  in  a  variety  of  patterns 
and  for  adjustment  to  the  rails  in  various  positions  has  been 
marvelous.  This  is  equally  true  of  the  manufacture  and  sale  of 
copper  trolley  wire,  in  which  this  company  has  earned  a  command- 
ing position. 

In  the  department  of  insulated  wires,  the  entire  line,  including 
every  form  of  magnet  wire,  office  and  annunciator  wire,  weather 
proof  wire,  feeder  vnres,  lead  encased  wires  and  cables,  and 
submarine  cables  is  thoroughly  covered,  the  rubber  insulating, 
taping,  braiding,  lead  encasing,  armoring  and  weather  proofing 
being  carried  on  under  the  supervision  of  the  most  expert  scientific 
skill  and  experience  that  can  be  se- 
cured. 

The  general  offices  of  the  company 
are  located  in  "The  Rookery,"  Chicago, 
with  branch  offices  in  New  York,  Wor- 
cester, St.  Paul,  St.  Louis,  Cleveland, 
Denver,   San   Francisco   and  other  cities. 


Sutro    Electric    Ry.. 
advertised   ior   Octo- 
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THE    ARNOLD 


ELECTRIC 
CO. 


POWER    STATION 


■J'lic  Arnold  I-'.IchIi  ii-  I'uvvcr  Slation  Co.  was  orKanized  in  iSijCt 
to  make  and  .sell  llu-  parts  peculiar  (d  llic  ".Arnold  System"  ot 
power  station  construction,  and  actinK  in  llii^  capacity  it  has  sup- 
plied a  number  of  plants  with  ina(<nelic  clutches,  shafts,  (juills,  bfix 
stands  and  cimplini^s.  AInon^;  these  jjlants  may  be  mentioned  the 
Ft.  Uodge  Light  &  Power  Co.,  Vi.  Dodge,  la.;  Chicago  lioard 
of  Trade;  Englewood  &  Chicago  I'.kctric  Railway  Co.;  Land 
Title  &■  Tru^l  Unilding.  I'hilailelphia;  University  of  .Michigan,  .Nun 
.'\rbor,   riMil   \V.    H.   Coid<ey  Co.,    Ilammond.    hid. 

Through  natural  devclo|)nicnt  this  company  has  gradually  broad- 
ened the  scope  fif  its  work  until  it  is  now  in  position  trj  make  a 
proposition  for  furnishing  and  erecting  in  place  entire  electrical 
properties,  and  it  already  has  an  enviable  record  along  this  line. 

Foiu'  years  ago  Mr.  Bion  J.  .Arnold,  as  consulting  engineer, 
workeil    out    a    pl.ni    of   electrical    generation    and    distribution    for 


Ihc  entire  ijowcr  plant  and  building  ol  llic  Imperial  ICIeclric 
Light,  Heat  &  Power  Co.,  at  St.  l>oiiis,  Mo.,  was  constriictcil  by 
the  Arnold  company.  This  plant  is  a  largo  central  station,  using 
Soo-volt  generators  working  in  parallel  with  a  storage  battery 
auxiliary.  By  dividing  this  battery  into  two  parts  a  dislribtilion 
system  was  devised  which  allowed  the  use  of  220-voll  incaiuUscent 
lamps,  arc  lamps,  and  power  motors  off  the  same  mains — a  de- 
cided departure  from  central  slation  practice.  This  system  has 
been  adojjled  for  another  large  central  slation  since  the  erection 
of  ihe   Imperial   plant. 

The  Arnold  company  was  also  given  the  contract  for  the  com- 
plete light,  heat  and  power  plant  erected  in  connection  with  the 
new  railrf)ad  shops  of  the  Chicago  Great  Western  R.  R.  at  Oclwcin, 
la.  This  contract  conii>rised  not  only  Ihe  heating  and  lighting  of 
the  slio])  buildings,  covering  many  acres,  from  a  central  plant,  but 
also  the  application  of  a  large  number  of  motors  for  various  uses. 
This  has  been  the  first  plant  to  adopt  the  .Arnold  magnetic  clutch 
for  line   shaft    work,   though   these   clutches   have  been    used   tor 
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a  long  distance  high  speed  electric  line,  which  comprised  a  cen- 
tral station  containing  direct  current  generators  for  supplying  one 
section  of  the  line,  and  alternators  generating  current  at  high  po- 
tential for  transmission  to  a  number  of  sub-stations,  eacli  equipped 
with  a  storage  battery  and  rotary  transformers  and  converters. 
When  the  Chicago  &  Milwaukee  Electric  Railway  Co.  retained  Mr. 
.Arnold  he  advised  the  use  of  this  system,  and  it  was  adopted  for 
the  first  section,  from  Waukegan  to  Highland  Park.  A  change 
in  the  management  of  the  road  resulted  in  some  opposition  to  the 
alternating  current  system,  but  the  Arnold  company  proposed 
to  equip  the  road  according  to  the  original  plans  and  guarantee  the 
efficiency.  The  company  received  the  contract  for  everything  ex- 
cept the  track  and  rolling  stock,  and  the  work  has  recently  been 
completed,  as  described  elsewhere  in  this  issue. 

The  position  of  tlie  .Arnold  company  is  unique  among  contrac- 
tors: it  works  out  the  solution  of  the  engineering  problems  in- 
volved in  an  undertaking  and  submits  a  proposal  for  doing  Ihe 
work,  with  guarantees  as  to  the  efficiency.  Being  in  no  way 
connected  with  any  manufacturing  concerns  it  is  perfectly  free  to 
buy  and  use  any  make  of  apparatus. 


some  time  in  connection  with  the  three  way  couplings,  which  are 
a  part  of  the  .Arnold  system  of  power  station  construction. 

.Another  notable  installation  recently  completed  is  the  isolated 
plant  for  the  Garrett  Building.  Chicago,  which  is  occupied  by  a 
large  wholesale  grocery  establishment.  This  contract  included  a 
complete  system  of  lighting  and  power  wiring  for  45  motors,  a 
storage  battery  auxiliary  with  booster  and  switchboard,  and  three 
generators  connected  by  means  of  the  Arnold  system  to  two  high 
speed  engines.  The  plant  is  remarkable  for  the  small  amount  of 
space  occupied. 

.A  history  of  the  .Arnold  Electric  Power  Station  Co.  would 
hardly  be  complete  without  some  reference  to  its  energetic  presi- 
dent. Mr.  Bion  J.  .Arnold.  For  10  years  Mr.  .Arnold  has  held  a 
high  place  among  electrical  engineers.  .As  technical  representative 
of  one  of  the  large  manufacturing  companies  he  built  a  number  of 
electric  <-ailway  plants,  which  stand  today  as  monuments  of  his  skill. 
He  has  been  connected  with  pioneer  engineering  work  in  more 
than  one  field.  He  was  consulting  engineer  of  the  first  electric 
elevated  railway^the  Columbia  Intramural  Ry.  at  the  World's 
Fair,  and  also  the  first  successful  storage  battery  railway  in  the 
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United  States,  now  the  Chicago  Electric  Traction.  He  was  an 
early  advocate  of  the  use  of  the  storage  battery  and  backed  up  his 
judgment  by  entering  into  the  manufacture  of  accumulators  in 
such  a  manner  as  to  gain  considerable  profit  for  the  company 
which  he  formed  for  that  purpose.  Mr.  .\rnold  has  always  had  the 
courage  to  carry  out  his  solutions  of  engineering  problems,  even 
when  confronted  with  considerable  opposition,  and  has  had  the 
pleasure  more  than  once  of  seeing  the  methods  which  he  has  in- 
troduced become  accepted  practice.  It  is  easy  to  predict  that 
many  railroads  will  be  built  upon  the  plan  of  the  Chicago  &  Mil- 
waukee Electric,  and  that  the  Arnold  ma.gnetic  clutch  and  the  Ar- 
nold system  of  power  station  construction  will  become  well  known 
features  in  power  station  work. 

The  advent  into  general  electrical  contracting  work  of  the  .\r- 
nold  Power  Station  Co.,  prepared  as  it  is  with  an  organization 
capable  of  handling  the  largest  contracts  and  willing  to  guarantee 
the  operation  and  the  economy  of  a  completed  plant  or  installation 
is  a  development  which  promises  to  brin^  about  new  nuihods  iti 
building  extensive  electric  properties. 


A  NEW  STREET  RAILWAY  GENERATOR. 


The  Bullock  Electric  Manufacturing  Co..  of  Cincinnali,  has. 
throughout  the  lo  years  of  its  existence,  faithfully  adhered  to  the 
maxim  that  "what  is  worth  doing  at  all  is  worth  doing  well."  .nul 
the  natural  result  has  been  the  building  up  of  a  reputation  wliich 
has  made  the  Bullock  generators  famous  for  excellence  at  home 
and  in  many  foreign  lands.  After  a  series  of  additions  to  the 
original  plant  it  became  necessary  in  i8q8  to  erect  entirely  new 
works,  and  although  these  buildings  were  not  ready  until  January 
of  the  present  year,  the  rapid  increase  in  the  business  is  such  that 
further  enlargement  will  be  necessary. 

The  company  has  intended  for  a  long  time  to  bring  out  a  railway 
generator  which  should  embody  all  the  excellent  features  of  its 
smaller  generators,  and  is  now  building  railway  generators  up  to 
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NKW  STKEKT  R.\ILW.\Y  GKNEKATOK,  BULLOCK  ELECTRIC  MANU- 
FACTURING CO. 

Soo  kw.  .\niong  the  important  features  of  these  new  machines 
may  be  mentioned  a  scheme  for  oscillating  the  brush  holder  mech- 
anism in  a  direction  parallel  with  the  shaft.  The  movement  is  very 
slow  and  results  in  constantly  changing  the  line  of  travel  over  the 
commutator  face  and  thus  removes  all  tendency  to  cut  or  groove 
the  latter.  The  action  is  the  same  as  secured  by  the  end  play 
of  an  armature  in  a  belted  generator  or  that  produced  by  the 
electro  magnetic  device  used  at  the  end  of  shaft  on  rotary  trans- 
formers, and  which  is  recognized  by  engineers  as  a  means  of 
greatly  prolonging  the  life  of  the  commutatfir. 

The  pole  pieces  and  coils  may  be  removed  without  disturbing  the 
yoke  or  armature,  and  with  two  of  them  removed,  it  is  possible 
lo  remove  one  or  more  armature  coils  should  repairs  be  necessary. 

The  armature  coils  are  made  of  continuous  bars  of  copper  with- 
out joints  between  the  commutator  connections  which  materially 
adds  to  the  life  of  the  machine.  These  coils  arc  all  thoroughly  in- 
sulated, pressed  and  baked  before  being  placed  on  the  core,  no  addi- 
tional   core  insulation   being   necessary.       AH   armatures   are   thor- 


oughly ventilated  by  slots  perpendicular  to  the  shaft  through  which 
the  air  rushes  when  the  machine  is  in  operation.  A  liberal  rating 
permits  of  constant  operation  at  full  load  with  low  temperature  rise. 

One  of  the  8oo-kw.  machines  has  been  sold  to  ilu-  O.ikl.md 
Rapid  Transit  Co.,  of  Oakland,  Cal.,  and  is  show-n  in  tlu-  en- 
graving. This  machine  operates  at  a  speed  of  80  r.  p.  m.,  and  at 
this  speed  develops  550  volts  at  no  load.  It  is  over-compounded 
for  a  rise  of  50  volts  at  full  load,  making  the  full  load  voltage  600. 

Bullock  railway  generators  are  well  worth  the  careful  inves- 
tigation of  every  railway  manager,  and  full  praticulars  and  details 
of  construction  will  be  found  in  the  new  Bullock  catalog.  No.  3434, 
which  will  be  mailed  anywhere  on  request. 


WM.   D.   RAY. 


Mr.  William  D.  Ray,  the  general  manager  of  the  .\lc(!ami  Air 
Brake  Co.,  Detroit,  has  been  in  the  electrical  business  (nr  the  past 

II  years.  In  1890  he  was  elec- 
trician's assistant  of  the  Cicero 
Electric  Light  Co.,  this  city, 
then  for  two  years  electrician 
of  the  Grand  Central  station  in 
charge  of  the  lighting  i)lant, 
and  four  miles  of  electric  and 
block  signals.  In  1892  he  be- 
came electric  light  inspector  of 
the  Chicago  &  Northwestern, 
and  in  1893  was  an  inspector 
^^{  JL         ^p  and   foreman    in    the   electrical 

t     %      W^-^  department     of     the     World's 

f  j  ''-^  ^  Fair.     From   here   he  became 

r  i         1  I    piT^  M  tl A  assistant  consulting  electrician 

k       A  \W        Aim  °'  '^^  Standard   Electric   Co., 

Chicago,  leaving  that  position 
in  November,  1894,  to  become 
superintendent  and  later  man- 
ager of  the  Everett  (Wash.),  Railway  &  Electric  Co.  He  is  an 
associate  member  of  the  American  Institute  of  Electrical  Engi- 
neers, and  .Association  of  Railroad  ,-\ir  Brake  Men. 

During  the  past  year  he  has  had  the  management  of  the  McGann 
;iir  brake,  and  has  introduced  this  system  on  the  following  roads: 
Kansas  City  &  Leavenworth,  10  equipments;  Cleveland  &  East- 
ern. 8;  Mahoning  Valley.  3;  Sandusky  &  Interurban.  3;  Detroit. 
Rochester.  Rome  &  Lake  Orien.  6.  and  Detroit  and  Northeast- 
ern. \i. 

Mr.  R.'iy  will  have  a  fine  exhibit  at  convention  hall,  .ind  <lemnn- 
strate  the  .system  he  has  been  chielly  instrumental  in  bringing 
before  the  public. 


w.  I).  KAV. 


ELECTRIC  TRAMWAYS  IN   NICE. 


U.  S.  Vice-Consul  Piatti  advises  the  State  Department  that  the 
new  electric  tramways  at  Nice  which  were  to  be  opened  about 
October  isth  will  be  operated  until  December  15th  by  horse  power. 

The  reason  given  is  that  it  was  necessary  to  replace  the  existing 
overhead  telephone  wires  by  underground  cables  so  that  they  might 
not  be  affected  by  the  overhead  wires  of  the  railway,  and  that  no 
concern  could  be  found  in  France  that  was  willing  to  contract  for 
the  delivery  of  the  necessary  cables  before  November  ist. 

Mr.  Piatti  adds:  "This,  in  itself,  may  not  be  a  fact  of  paramount 
importance:  but,  reverting  to  the  continuous  attempts  made  by 
this  consulate  to  induce  our  manufacturers  to  cultivate  the  very 
considerable  opportunities  offered  by  the  port  of  Nice  for  a  direct 
trade  with  the  United  States,  it  may  not  be  out  of  place  to  say 
that  in  this  instance  an  American  firm  might  have  competed  with 
success  in  furnishing  the  necessary  electric  cables." 


VOL.   I,  STREET  RAILWAY  LAW. 


We  are  now  prepared  to  supply  a  limited  number  of  copies  of 
\'iil.  I.  Street  Railway  Law,  the  supply  of  which  was  exhausted  two 
months  ago.  .'\ddress  Windsor  &  Kenfield  Publishing  Co.,  Chi- 
cago. 


Oct.  iS,  1899.] 
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NORTH  AMERICAN  RAIL\A^AY  CONSTRUCTION 

CO. 


(  >iu'  of  the  best  kiiciwii  railway  coiistniction  companies  in  the 
country,  and  which  lias  executed  very  large  and  important  con- 
tracts, is  the  North  American  Railway  Construction  Co.,  of  this 
city.  Its  headquarters  are  in  the  Monadnock  building,  and  its 
officers  are  widely  known  to  street  railway  managers.  They  are: 
A.  S.  Littlefield,  president;  E.  J.  Evans,  secretary  and  treasurer, 
and  E.  M.  Fry,  general  superintendent. 

The  work  at  present  under  way  includes  some  of  the  most 
important  of  the  year  in  the  entire  country,  foremost  among  which 
is  that  on  the  Northwestern  Elevated  of  this  city,  where  the  con- 
tract includes  all  above  the  structure — timbers,  ties,  track  and 
special  work.  This  road  is,  for  the  most  part,  a  4-track  line  ag- 
gregating 25  miles  of  single  track.  As  the  rail  is  80-lb.  .-X.  S.  C.  E. 
T-section  in  6o-ft.  length,  it  will  readily  be  understood  that  no 
small  degree  of  skill  is  required  to  place  this  iron.  To  do  this 
work  special  mechanical  devices  were  necessary,  and  on  another 
page  in  the  description  of  the  Northwestern  Elevated  will  be 
found  an  illustration  of  the  hoisting  machine.  The  6o-ft.  rail  on 
the  Union  Loop  was  also  laid  by  this  company. 

Another  important  contract  is  that  at  Tndiana])nlis.  where  25  miles 
of  track  are  being  entirely  rebuilt.  The  new  rail  is  9-in.  girder, 
made  by  the  Lorain  Steel  Co.,  wliich  is  also  furnishing  all  the 
special  work  of  its  "guaranteed"  type.  The  track  is  being  cast- 
welded  by  the  American  Improved  Rail  Joint  Co. 

.A.t  Kansas  City  the  work  involves  a  large  amount  of  track  work 
in  which  103-lb.  girder  is  being  laid,  some  in  concrete  trenches  and 
the  balance  with  wooden  tie  construction.  The  Lorain  Steel  Co.'s 
"guaranteed"  special  work  is  also  being  used  here,  and  the  joints 
cast-welded. 

Having  completed  the  double  track  extension  of  the  Chicago  & 
Milwaukee  Electric  between  Highland  Park  and  Evanston,  the 
North  American  forces  are  now  engaged  in  completing  the  second 
track  for  the  same  company  between  Ft.  Sheridan  and  Lake  For- 
est; the  rail  used  being  standard  T-section  65-lb.  and  6o-ft.  long. 

Altogether  the  year  has  been  one  of  the  busiest  and  most  pros- 
perous in  the  history  of  the  construction  company,  which  has 
had  all  the  work  it  could  handle  to  advantage. 

Closely  allied  to  the  North  American  company  in  its  work  is  the 
American  Improved  Rail  Joint  Co.,  the  officers  of  which  are  the 
same  as  of  the  other  concern,  and  whose  cast  welding  of  rail  joints 
has  been  attended  with  great  success.  .■Xmong  the  important 
welding  contracts  of  the  year  is  the  25  miles  at  Indianapolis  and 
several  thousand  joints  at  Kansas  City. 


Mr.  Littlefield  is  also  head  of  the  firm  of  Littlefield  &  Myscn- 
burg,  who  for  years  have  had  the  general  agency  of  the  Johnson 
Co.,  now  the  Lorain  Steel  Co.,  during  which  time  they  have  sold 
hundreds  of  thousands  of  tons  of  girder  rail.  The  sales  of  girder 
rail  the  past  season  has  been  the  largest  in  six  years,  and  the 
largest  ever  of  Lorain  special  work.  The  firm  also  handle  the  Du 
Pont  single  and  double  trucks. 


NEW  CASUALTY  COMPANY. 


The  Pennsylvania  Casualty  Co..  with  a  capital  of  $100,000  and 
a  surplus  of  $50,000.  was  recently  organized. 

The  stockholders  of  the  company,  who  are  gentlemen  prominent 
in  financial  and  business  circles  in  Scranton.  Philadelphia.  Mauch 
Chunk  and  elsewhere,  elected  the  following  board  of  directors: 
Thomas  R.  Brooks,  coal  operator.  Scranton:  William  Connell.  coal 
operator  and  president  of  Third  National  Bank.  Scranton;  A.  C. 
Fuller,  treasurer  Scranton  Stove  Works,  Scranton.  Pa.;  Fitch 
Gilbert,  capitalist.  Eau  Claire.  Wis;  .Mfred  Har>-ey.  silk  manufac- 
turer. Scranton.  Pa.;  Edward  S.  Jones,  coal  operator.  Scranton, 
Pa.;  F.  H.  Johnson,  superintendent  Enterprise  Powder  Manufac- 
turing Co..  Gracedale.  Pa.;  John  L.  Kemmerer.  attorney-at-law  and 
capitalist,  Scranton,  Pa.;  E.  P.  Kingsbury,  vice-president  Tribune 
Publishing  Co..  secretary  and  treasurer  Enterprise  Powder  Manu- 
facturing Co..  Scranton.  Pa.:  Elmer  H.  Lawall.  vice-president  In- 
ternational Correspondence  School.  Scranton.  Pa.;  Thomas  R. 
Patton.  vice-president  Union  Trust  Co..  Philadelphia.  Pa.:  Thomas 
M.  Righter.  president  Mt.  Carmel  Banking  Co..  and  coal  operator. 
Mt.  Carmel.  Pa.;  W.  C.  Teter,  insurance.  Scranton.  Pa.;  W.  B. 
Whitney.  Whitney  &  Kemmerer  Co.,  Philadelphia.  Pa.;  Dr.  J.  S. 
Wentz.  coal  operator.  Mauch  Chunk.  Pa.:  James  J.  Williams, 
president  Merchants'  and  Mechanics'  Bank.  Scranton.  Pa.:  W.  W. 
Watson,  attorney-at-law  and  vice-president  Traders'  National 
Bank;  C.  H.  Zehnder.  president  Dickson  Manufacturing  Co.. 
Scranton.  Pa. 

The  officers  are:  W.  W.  Watson,  president:  John  L.  Kemmerer. 
first  vice-president;  Thomas  R.  Brooks,  second  vice-president;  F. 
H.  Kingsbury,  secretary;  E.  P.  Kingsbury,  treasurer;  W.  C.  Teter. 
general  superintendent. 

This  company  has  been  organized  to  carry  on  the  business  which 
the  .American  Mutual  Indemnity  Co.  has  so  successfully  con- 
ducted during  the  past  two  years. 


.\ccording  to  reports  the  Canadian  Government  is  to  subsidize 
electric  lines,  as  it  now  does  cteam  roads. 
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LONG  RAILS. 


At  tlic  annual  convention  of  llie  ■Roadniastcrs'  Association  of 
America,  held  in  Detroit  last  month,  a  report  upon  the  "Advisa- 
bihty  of  Increasing  the  Length  of  Rails  and  Using  Miter  Joints; 
the  Difference  in  Expansion  of  Light  and  Heavy  Rails,"  was 
made,  signed  by  Mr.  V.  T.  Douglas,  of  the  Chesapeake  &  Ohio,  and 
Mr.  G.  W.  Merrill,  of  the  Norfolk  &  Western.  We  present  the 
following  abstract: 

There  are  about  eight  railroads  in  the  United  States  who  have 
purchased  and  are  using  45  and  6o-ft.  rails.  The  use  of  rails 
over  30  ft.  in  length  was  commenced  experimentally  about  nine 
years  ago,  and  while  results  in  some  instances  have  proven  quite 
satisfactory,  it  may  be  said  that  not  enough  time  has  yet  elapsed 
to  fully  develop  either  the  advantages  or  disadvantages. 

The  advantages  claimed  for  the  6o-ft.  rails  arc  the  reduction 
of  so  per  cent  in  the  number  of  joints,  better  riding  track  and 
that  it  is  maintained  with  less  labor.  From  the  information  gath- 
ered it  appears  that  the  objections  to  6o-ft.  rails  are: 

First — That  they  are  not  properly  straightened  :it  the  rolling 
mills.  While  this  would  seem  to  be  a  question  of  mechanical 
skill,  yet  the  complaint  is  general,  and  indicates  that  the  mills  arc 
not  prepared  and  are  iniable  to  strai.ghtcn  45  or  60-ft.  rails  as  well 
as  the  30-ft.  rails. 

Second — Complaints  are  made  by  trackmen  that  more  labor 
is  required  on  60-ft.  rails,  in  order  to  secure  good  surface,  than  on 
the  same  length  of  track  laid  with  the  .■?o-ft.  rails:  this  on  accmim 
of  rails  springing  and  not  raising  to  a  uniform  surface. 

Third — ."Vnothcr  objection  ofTered  is  the  incrcase<l  opening  re- 
quired to  allow  for  expansion. 

It  may  be  mentioned  that  it  is  claimed  by  many  track  mer, 
that  not  to  exceed  50  per  cent  more  expansion  is  required  for 
60-ft.  rails  than  for  30-ft.  rails:  but  as  few  roads  have  used  less 
than  50  per  cent  w-ith  satisfactory  results,  and  not  having  been  able 
to  establish  the  fact  scientifically,  your  committee  cannot  vouch 
for  its  truth. 

Inquiries  at  the  leading  rolling  mills  in  this  country  reveal 
one  or  two  significant  facts,  namely: — That  rails  45  and  60  ft.  in 
length  have  not  yet  proven  satisfactory,  or  that  purchasers  arc 
still  watching  the  residts,  as  few  roads  have  placed  a  second  order 
for  such  rails.  We  believe  that  until  a  more  perfect  workmanship 
:an  be  attained  in  the  straightening  of  45  and  60-ft.  rails,  they  are 
not  likely  to  be  favorably  received  however  satisfactory  they  may 
be  in  other  particulars.  We  believe  the  subject  a  fruitful  one,  and 
one  that  should  receive  continued  investigation,  as  the  introduction 
of  any  means  by  which  50  per  cent  of  rail  joints  can  be  successfully 
reduced  will  be  a  boon  to  railroads  generally. 

After  careful  consideration  your  committee  can  see  no  objec- 
tions to  33-ft.  rails,  and  would  recommend  their  use.  The  ad- 
vantages to  be  obtained  are  greater  convenience  in  handling,  trans- 
porting and  maintaining,  and  a  reduction  of  10  per  cent  in  joints. 

While  your  committee  recommends  the  use  of  33-ft.  rails,  we 
have  strong  hope  that  further  trial  and  improvement  in  manufac- 
ture and  appliances  may  at  no  distant  day  render  it  practicable  to 
recommend  45  and  even  60-ft.  rails. 

Your  committee  regrets  that  from  present  information  we  can- 
not recommend  miter-cut  rails.  The  point  of  contact  between  wheel 
and  rail  is  so  slight  that  an  opening  at  any  jjracticable  angle  will 
cause  a  blow,  and  as  the  mitred  points  are  unsupported  by  the  web 
of  the  rail,  we  believe  that  the  depression  or  flattening  at  the 
joints  will  be  about  as  rapid  as  the  square-cut  rails. 

Evidence  from  two  prominent  roads  where  mitred  rails  cut  at  an 
angle  of  55  degrees  have  been  in  hard  service  for  four  and  five 
years  show  fairly  satisfactory  results.  Other  roads,  after  nine 
years'  trial,  are  not  placing  any  orders  for  mitred  rails.  We  are 
satisfied,  from  information  gathered,  that  in  some  instances,  at 
least,  the  unsatisfactory  condition  of  the  rails  has  been  caused 
by  too  great  expansion  space  having  been  allowed. 

Your  committee  was  under  the  disadvantage  of  having  no 
means  at  hand  of  making  entirely  accurate  measurements.  Our 
experiments  in  determining  the  difference  in  expansion  in  differ- 
ent weights  were  made  by  constructing  a  timber  platform  (wood 
being  used  because  little  affected  by  extremes  of  heat  and  cold), 
and  on  this  platform,  when  the  temperature  of  the  air  registered 
5  degrees  above  zero,  were  laid  one  .lo-ft.  56-II).  rail,  one  30-ft.  7.=;-lb. 
rail  and  one  30-ft.  85-lb.  rail,  the  length  of  each  rail  at  that  tem- 
perature being  registered.    At  the  temperature  of  20  degrees  below 


zero  the  lengths  were  again  carefully  taken,  when  it  was  found 
that  the  56-lb.  rail  had  contracted  3-16  in.,  the  75-lb  rail  had  2-16  in. 
and  the  85-lb.  rail  2-20  in. 

.•\t  a  temperature  of  70  degrees  above  zero  these  rails  were 
again  measured,  and  it  was  found  that  between  the  temperatures 
of  5  degrees  above  and  70  degrees  above  zero  the  56-lb.  rail  had 
expanded  1-12  in.,  the  75-lb.  rail  t-l6  in.  and  the  85-lb.  rail  i  17  in. 
From  this  your  committee  concluded  that  heavy  rails  are  less  af- 
iected  by  the  extremes  of  heat  and  cold  than  light  rails,  and  in  this 
we  arc  borne  out  by  the  experience  of  practical  trackmen. 

The  data,  reduced  to  a  more  usual  form  of  decimal  coetlicients 
per  100  degrees  F.  are: 

C\)ntraction  from  -f  5  degrees  Expansion  from  -I-5  degrees 

to  — 20  degrees  F.  to  -)-7o  degrees  F. 

Rail.                  Coefficient.  Rail.                  Coefficient. 

56-lb 00208  56-lb 00107 

7S-lb 001.^9  75-lb 00069 

85-lb ooioi  8s-lb 00065 

The  importance  of  the  work  may  be  better  appreciated  when  we 
take  into  consideration  the  fact  that  the  amount  of  expansion  s])ace, 
to  a  great  extent,  determines  the  life  of  the  rail.  In  view  of  the 
importance  of  determining  definitely  the  space  necessary  to  be  al- 
lowed in  laying  rails  of  different  weights,  your  committee  woiUd 
recommend  that  a  committee  be  appointed  with  authority  to  employ 
methods  and  appliances  necessary  to  make  an  accurate  record  and 
report  of  the  expansion  and  contraction  of  rails  varying  from  60 
111  100  lb.  per  yard,  at  temperatures  of  as  wide  range  as  practicable; 
also  to  ascertain  definitely  the  difference  in  expansion  of  30  and 
60-ft.   rails. 


Ill  the  discussion  on  this  report  the  three  objections  to  long 
rails  were  dwelt  upon.  It  appeared  that  the  majority  of  mills 
cannot  straighten  60-lt.  rails  save  at  the  expense  of  much  time 
and  labor.  Mr.  P.  E.  Carhart  of  the  Illinois  Steel  Co.,  believed 
that  a  30-ft.  rail  could  be  straightened  with  fewer  blows  than  any 
other  length,  and  that  consequently  the  steel  was  less  injured.  A 
number  of  members  stated  that  long  rails  would  not  kink  it 
properly  loaded.  Mr.  D.  Foley,  of  the  Michigan  Central,  was  of 
the  opinion  that,  contrary  to  the  report  of  the  committee,  60-ft. 
rails  could  be  surfaced  with  less  labor  than  the  same  length  of 
30-ft.  rails;  on  his  road  he  had  soo-ft.  lengths  made  up  rails  riveted 
at  the  joints,  expansion  joints  being  placed  every  500  ft.,  and  be- 
lieved these  long  lengths  gave  better  results  than  60-ft.  rails. 

( )n  motion  the  .'\ssociation  went  on  record  as  opposed  to  the 
use  of  rails  longer  than  33-ft.  at  this  time. 


PRIZE  FOR  POPULAR  FIRE   COMPANY. 


The  park  manager  of  the  Wilmington  (Del.)  City  Railway  Co., 
in  order  to  increase  public  interest  in  the  company's  theater  at 
Shellpot  Park,  offered  to  present  the  sum  of  $100  to  the  most 
popular  fire  company  in  the  city,  the  prize  to  go  to  the  company 
receiving,  during  the  month  of  .\ugust,  the  largest  number  of 
votes  from  patrons  of  the  theater.  The  charge  for  all  seats  at 
matinee  performances  was  5  cents,  but  in  the  evening  the  orchestra 
row  was  10  cents  and  the  family  circle  5  cents.  Purchasers  of  S-cent 
tickets  had  the  privilege  of  casting  one  vote  for  their  favorite  com- 
pany, and  the  lo-cent  tickets  entitled  the  holders  to  two  votes. 

The  Phoenix  Fire  Co.  came  out  ahead  and  immediately  decided 
to  use  the  $100  in  placing  rubber  tires  on  its  ambulance. 


COMMUTATOR  COMPOUND  FREE. 


Believing  that  a  trial  of  the  Gale  commutator  compound  means 
an  order  for  more  and  its  continued  use,  the  makers,  K.  McLennan 
&  Co.,  100  Washington  St.,  Chicago,  will  send  free  to  any  street 
railway  man  on  request,  a  sample  of  the  compound.  In  sending  for 
the  sample  readers  are  requested  to  mention  the  "Street  Railway 
Review." 

<  •  » 

As  the  result  of  recent  drouths  the  City  Electric  Co.,  of  .-Xustin, 
Tex.,  which  depends  entirely  on  water  power  for  its  operation, 
and  which  supplies  current  to  the  street  railways  of  the  city,  has 
been  compelled  to  shut  down,  with  the  result  that  all  the  car  lines 
are  tied  up  for  an  indefinite  period. 


Oct.  15,   iKi;i). 
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THE  OSHKOSH  3-PHASE  ELECTRIC  RY. 


The  Cili/cns'  'Iracliciii  Co.,  of  Oslikusli,  Wis.,  wliicli  has  tor 
several  years  operated  an  eleetric  railway  within  the  city  limits, 
has  recently  coiii]iU-lecl  ;in  interurhan  line  connecting  the  cities 
of  OshUosh  and  Neenali.  which,  following  the  trend  of  the  most 
modern  iiractice,  is  o|)erated  on  the  .^-phase  alternating  current 
system.  The  urban  lines,  which  aggregate  16  miles  of  single 
track,  are  somewhat  peculiarly  laid  out  to  serve  the  entire  city, 
there  being  in  the  first  place  a  belt  line  encircling  the  city  and 
fioiii    ililTcniil    priinls   on    this   bell    branrlu-s    nni    into   llu-    lu.nt    of 


I'll..  1     ON    THE   INTKRURIiAN'   LINi:. 

the  city,  forming  several  loops,  some  of  the  belt  line  being  in- 
cluded in  each  division.  The  interurban  line  is  16  miles  in  length, 
starting  from  the  Athearn  Hotel  in  the  center  of  Oshkosh,  and 
running  out  over  what  is  called  the  north  loop  to  the  northern  limit 
of  the  city,  and  from  here  there  follows  10  miles  of  track  without 
a  curve,  and  the  remaining  6  miles  have  but  four  slight  curves, 
making  an  ideal  road  for  high  speed  service.  Figs,  i  and  2 
show  views  along  the  interurban  line,  the  former  being  a  view  of 
the  straight  track  an<l  the  latter  showing  one  of  the  curves  near 
Neenah. 

Oshkosh.  witliin  the  last  few  years,  has  become  a  flourishing 
city,  largely  on  account  of  the  numerous  manufacturin.g  interests 
which  have  located  there.  It  contains  about  32.000  inhabitants, 
and  is  located  at  the  mouth  of  the  Fox  River  and  oji  the  shore 
of  Lake  Winnebago.  The  river  banks  within  the  city  arc  lined  with 
factories,  which  lend  considerable  business  activity  to  the  city, 
while  the  residence  portions  are  handsomely  built  up  with  detached 
dwellings  surrounded  by  well  cultivated  grounds.  The  traffic  on 
the  t6  miles  of  urban  electric  lines  for  last  year  amounted  to  1.526.408 
passengers.  Neenah  and  Mcnasha.  with  which  the  new  interurban 
line  connects,  contain  about  17,000.  making  the  population  from 
which  the  future  traffic  of  the  road  will  be  drawn  about  50.000.  The 
road  between  these  cities  runs  through  a  highly  cultivated  farming 
district,  from  which  considerable  traflic  will  be  realized,  and  the 
roadbed  is  located  close  to  one  side  of  the  highway,  so  as  not  to 
interfere  in  the  least  with  wagon  traffic,  and  for  the  greater 
part  of  the  way  there  are  no  road  crossings.  The  lines,  both 
urban  and  interurban,  are  single  track,  with  turnouts,  and  this 
necessitates,  especially  in  the  city,  a  particular  running  schedule, 
wdiich  is  closely  adhered  to.  It  is  noticeable  that,  although  en- 
tirely a  single  track  and  with  cars  running  at  frequent  intervals,  the 
schedule  is  so  closely  followed  that  delays  at  the  turnouts  are  of 
rare  occurrence.  The  turnouts  are  placed  at  intervals  of  .voce  ft. 
along  the  road. 

The  road  is  laid  with  6o-lb.  T-rails.  made  by  the  Illinois  Steel 
Co..  30  ft.  in  length,  laid  on  ties  6x7  in.  and  7  ft.  long,  with  2  ft. 
between  centers.  The  foundation  for  the  roadbed  is  gravel,  of 
which  the  company  owns  two  pits  alon.g  the  line.  The  rails  are 
held  to  gage  by  tie  rods  and  are  cross  bonded  every  300  ft.  Within 
the  city  the  company  is  required  to  ^ave  between  and  12  in.  outside 
of  the  rails.  The  road  is  practically  level,  the  niaximuni  grade  not 
being  over  2  per  cent. 

The  overhead  work  is  upon  cedar  poles.  7  in.  in  diameter  at  the 
top  and  30  ft.  long.  6  ft.  being  in  the  ground.  They  are  set  120  ft. 
apart,  and  with  a  7-in.  rake.     In  the  city  span  construction  is  used. 


while  most  of  the  interurban  line  has  side  brackets.  The  trolley 
wire  in  the  city  is  No.  00  B.  &  S.  gage,  and  on  the  interurban 
No.  000  drawn  to  a  figurc-8  section.  The  trolley  hangers  and  in- 
sulators are  of  the  patterns  made  by  the  M.  W.  Johns  .\Iannfac- 
turing  Co.,  the  Ohio  Brass  Co.  and  Albert  &  J.  ,\1.  Anderson.  The 
brackets  are  built  of  light  angle  iron.  The  feeders  vary  from 
100,000  to  500,000  c.  m.  in  section.  Fig.  3  shows  the  methods  cm- 
ployed  for  stringing  the  overhead  wires.  An  old  flat  car  was  used, 
on  one  end  of  which  the  platform  for  the  wircmcn  was  built,  and 
arrangements  were  also  provided  for  holding  several  reels  of  wire 
on  the  car,  which  paid  out  as  the  car  was  drawn  ahing  the  track 
by  a  small  engine.  The  construction  work  was  all  done  by  the  Falk 
Co.,  of  Milwaukee. 

The  company  owns  15  open  cars  and  21  closed  cars,  including  6 
cars  46  ft.  in  length,  for  use  on  the  interurban  line.  The  city  cars 
arc  22  ft.  long,  the  closed  ones  having  vestibules  with  side  scats 
and  center  aisles,  and  have  single  trucks  with  double  equipments  of 
motors.  The  interurban  cars  arc  very  commodious,  and  are  plainly 
but  neatly  finished.  They  are  vcstibuled  at  each  end,  the  vestibules 
having  five  drop  sashes.  They  are  equipped  each  with  four 
motors  and  Christensen  air  brakes.  The  car  and  equipment  com- 
plete weighs  about  47.000  lb.  The  scats  arc  rattan  covered  "walk- 
over" type,  12  on  each  side  of  the  center  aisle,  giving  a  seating  ca- 
pacity for  48  persons.  An  air  whistle  is  used  instead  of  the  usual 
gong,  for  a  warning  signal.  The  cars  arc  heated  with  Baker  hot 
water  heating  apparatus,  the  same  as  used  on  steam  roads,  and  are 
lighted  inside  by  22  incandescent  lamps.  One  end  of  the  car  is  par- 
titioned off  by  sliding  doors,  with  glass  sashes,  making  a  smoking 
compartment,  with  seats  for  10  persons.  In  some  of  the  cars  the 
space  used  for  the  smoking  compartment  is  utilized  as  a  baggage 
compartment,  and  the  latter  have  outside  sliding  doors.  The  heater 
for  the  hot  water  apparatus  is  contained  in  this  compartment. 
All  the  cars  arc  equipped  with  fenders  of  the  company's  own  make, 
and  with  Van  Dorn  track  scrapers.  The  company  uses  a  McGuirc 
rattan    snow   sweeper. 

The  car  barns  and  power  house  are  situated  alongside  of  each 
other  on  the  lake  shore,  at  the  mouth  of  the  Fox  River,  and 
both  are  yellow  brick  buildings,  the  former  being  40  x  160  ft.  in 
dimensions  and  containing  five  parallel  tracks.  The  power  house 
is  73  X  42  ft.,  the  front  of  the  building  containing  the  engine 
room  and  the  rear  the  boiler  room,  the  latter  being  4  ft.  lower  than 


FIG.  2-CnRVE  XE.\R  NEENAH. 

the  former,  and  the  two  separated  by  a  brick  partition  wall.  There 
arc  three  boilers  of  the  Babcock  &  Wilcox  make,  having  96  4-in. 
tubes  each  and  drums  36-in.  x  16  ft.  The  furnaces  are  6x8  ft.  and 
steam  is  generally  carried  at  140  lb.  The  boilers  are  fed  by  two 
Worthington  pumps.  6  x  4  x  6  in.  Coal  storage  for  75  tons  is 
provided,  and  this  room  also  contains  the  condenser  and  a  Wheeler 
feed  water  heater.  Water  for  condensing  is  pumped  from  a  crib 
240  ft.  out  in  the  lake. 

There  are  two  Hamilton-Corliss  engines,  made  by  the  Hooven. 
Owens  &  Rentschler  Co..  located  in  the  engine  room,  with 
20  X  42-in.  cylinders  and  running  at  96  r.  p.  m.  They  have  i6-it. 
fly-wheels  mounted  on  12-in.  engine  shafts,  each  wheel  weighing 
16  tons.  There  are  three  generators  in  this  room,  two  being  225-kw. 
direct  current  generators  of  550  volts  pressure,  which  are  run  in 
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Inndi'in  Iruiu  one  engine,  one  bell  running  i  n  top  of  the  other. 
The  other  generator  is  a  6,(X)0-volt  3- phase  revolving  field 'niachine 
of  30O-k\v.  capacity,  and  is  belted  to  the  second  engine.  Thi^  is 
excited  by  a  4-pole  Ij'j-kw.  exciter,  and  the  3-]. base  circuit  is  led 
to  six  50-k\v.  air  blast  transformers,  three  being  at  the  pow  r  house 
and  three  at  the  sub-station  on  the  line  of  the  interurl  .n  road. 
li  miles  distant.  The  plant  also  contains  two  4-polc  rotary  con- 
verters, one  at  the  power  house  and  one  at  the  sub-station,  each 
being  150  kw.  capacity  and  of  the  G.  E.  type.  The  power  house 
switchboard  is  located  in  the  front  of  the  building  5  ft.  from  the 
wall,  is  I5'"j  ft.  long  and  made  of  white  marble.  It  contains  the 
standard  G.   E.  ct|uipment.     The  direct  current  machinery  at  the 
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FIG,  .^—STRINGING  OVEKHE.\ll   WIKES. 

power  house  ordinarily  takes  care  of  the  urban  portions  of  the 
road  and  the  alternating  current  the  interurban  portion.  In  times 
of  light  load,  however,  both  divisions  of  the  road  may  be  run  to- 
gether on  either  the  direct  or  alternating  machines,  and  in  general 
the  two  parts  of  the  road  are  electrically  connected  so  that  the 
generator  current  and  the  converter  current  are  in  parallel.  The 
two  divisions  may  also  be  kept  separate  by  means  of  section  insu- 
lators. 

The  sub-station  is  shown  in  diagram  in  Fig.  4.  This  is  located 
on  the  line  of  the  interurban  road  towards  Ncenah.  and  besides 
the  room  for  the  machinery  contains  dwelling  apartments  for  the 
attendant.  The  converter  room  contains  three  static  transformers, 
a  150  kw.  rotary  converter,  a  switchboard  and  a  motor  and  blower 


FIG.  4— SUB-STATION  AND  RESIDENCE. 

for  supplying  air  to  cool  the  transformers.  The  current  from  this 
rotary  feeds  about  one-half  of  the  interurban  line. 

This  line,  which  has  just  been  opened  to  traffic, connects  at  Necnah 
with  the  Eox  River  Valley  road  running  to  .\ppleton,  and  which 
is  to  be  ultimately  extended  to  Green  Bay.  The  Oshkosh-Neenah 
road  will  then  form  a  link  in  the  chain  of  trolley  roads  commencing 
at  Green  Bay  and  eventually  running  through  Kaukauna.  .^pple- 
ton,  Neenah,  Oshkosh,  Fond  du  Lac,  Oconomowoc,  Milwaukee, 
Racine,  Kenosha  and  Chicago. 

The  Citizens'  Traction  Co.  was  organized,  .uul  the  city  lines  wen- 
built  in  1897,  'he  capital  stock  of  the  company  being  $500,000.  The 
officers  are  Geo.  J.  Kobusch,  president;  E.  E.  Downs,  vice-presi- 
dent and  general  manager;  Otto  U.  von  Schrader,  secretary  and 
treasurer. 


September  6th  the  Street  Railway  Eiiployes'  Mutual  Protective 
Association  received  the  following  c^  mmunication  from  the  Cin- 
cinnati Street  Railway  Co. : 

Gentlemen — The  (directory  of  the  Cincinnati  Street  Railway  Co., 
desiring  to  show  its  appreciation  of  the  benefits  derived  by  the  em- 
ployes, and  to  assist  in  the  support  and  maintainance  of  your  or- 
ganization, trusting  it  is,  and  believing  it  to  be,  in  the  interest  of 
the  employes  members  of  the  association,  at  a  meeting  of  the 
board,  held  on  Sept.  S,  1899,  unanimously  adopted  the  following 
resolutions: 

Whereas,  The  Cincinnati  Street  Railway  Co.  is  desirous  of  con- 
tributing to  the  relief  of  its  employes  and  to  aid  in  the  support 
and  maintenance  of  the  association  organized  by  the  employes,  be- 
lieving said  organization  to  be  in  the  interest  of  the  employes; 
now,  therefore, 

Kc-olvecl  Tlial  the  sum  of  $5,000  be  and  same  is  hereby  appro- 
priated from  the  surplus  of  this  company,  and  directed  to  be  paid 
by  the  treasurer  to  the  Street  Railway  Employes'  Mutual  Protec- 
tive .Association,  which  said  sum  is  to  be  under  the  control  of  the 
management  of  said  association. 

Resolved  that  \\c  recommend,  subject  to  the  discretion  of  your 
association,  the  following  amendments  to  the  constitution: 

.Article  -x.  Section  i,  to  read  as  follows:  .Any  member  who  shall 
become  sick  or  disabled  shall  receive  75  per  cent  of  his  daily  salary 
or  wages  for  each  day  so  sick  or  disabled,  provided  he  has  been 
a  member  in  good  standing  for  three  months,  and  has  fully  roM- 
plied  with  the  constitution  and  by-laws. 

.Article  x..  Sec.  9.  No  benefits  shall  be  paid  for  a  fractional  part 
of  a  week,  or  less  than  seven  days.     (To  be  repealed.! 

.Article  xiv..  Sec.  13.  Every  member  shall  pay  to  the  financial 
secretary,  at  the  first  re,gnlar  meeting  of  each  month.  25  cents  dues. 
(To  be  repealed.) 

Check  for  the  above  amount  is  herewith  respectfully  enclosed. 

The  principal  object  of  this  donation  is  to  enable  you  to  lessen 
the  burden  and  increase  the  benefit  derived  by  your  members. 
If  this  action  is  taken,  members  will  be  relieved  from  paying  dues, 
and  their  benefits  in  case  of  disability  will  be  increased  and  their 
families  properly  provided  for;  and,  in  case  of  death,  their  families 
will  receive  an  amount  that  will  place  them  above  want.  If  these 
suggestions  are  concurred  in  by  your  association,  it  is  the  expec- 
tation that  a  similar  amount  will  be  annually  donated  by  the  Cin- 
cinnati Street   Railw'ay  Co. 


LARGEST  IN  THE  WORLD. 


The  advertising  in  all  lines  on  the  North  and  West  Sides  in 
Chicago  is  controlled  by  the  well  known  firm  of  George  Kissam  & 
Co,,  which  is  entering  on  its  fifteenth  year  of  occupancy,  and  reports 
business  in  its  line  as  being  good  for  the  first  time  since  1893. 
This  firm,  the  largest  of  its  character  in  the  world,  is  extremely 
popular  with  street  railway  officials  by  reason  of  its  manner  of 
conducting  the  street  car  advertising  business,  prompt  payments 
of  all  rentals  and  a  thorough  understanding  of  street  railway  re- 
quirements. 

.All  through  the  period  of  business  dejiression  subsequent  to 
1893,  this  firm  went  right  along,  though  losing  heavily,  and  that 
the  personality  and  methods  are  popular  is  shown  by  the  contin- 
uous occupancy  of  the  car  systems  of  Chicago  and  other  large 
cities.  Mr.  George  Kissam  will  be  in  attendance  at  the  convention, 
not  having  missed  one  in  10  years. 


.An  assistant  from  the  Railway  Post  Office  Department  has  been 
inspecting  the  system  of  the  Ohio  Central  Traction  Co.,  of  Gallon, 
O.,  with  the  view  of  establishing  a  mail  service  over  the  line  be- 
tween Bucyrus  and  Gallon.  It  is  prob.able  such  a  service  will  be 
commenced  in  the  near  future. 


Throu.irh  electric  cars  between  Milwaukee  and  Chicago  are  to  be 
I)Ut  into  operation  next  year,  unless  present  plans  miscarry.  There 
is  practically  a  through  line  between  the  two  cities,  and  tlie  Mil- 
waukee Electric  Ry.  &  Light  Co.  has  gone  so  far  as  to  purchase 
sites  for  interurban  stations  along  the  route. 
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McGUIRE  COMPANY'S  SPECIAL  TRAIN. 


I'lic   Miiinni-   .\I:iiiiil.uiiTriiiK  Co.,  of  Cliic.-iKri.   li;is  arr.-iiiKcd   for 

ill.'   ilh   lil    Oiir.licr.   ;i   r.illiii"   iiovol   nuMliod   of  ailvcrtisinK.      It 

will  liavL'  a  s|ii'cial  Ham  r.i  .).i  |p|aiinnn  cars,  each  car  carrying  one 
of  ils  snow  sweepers,  dccoralid  willi  liaiiners  ami  niotlos.  'IMie 
train  will  leave  CliicaKo  din-inn  llu-  convention,  after  being  exhib- 
ited fnr  om-  il.iy  on  a  side  ir.icK  .it  .1  |ioint  nearest  the  convention 
hall.  Il  will  llicn  proceed  on  In  w.iy  lo  New  York  via  Washing- 
I.Hi,  dilncniiK  sweepers  eiirmilc  and  stnppm;;  .11  places  where  the 
cninpaii.\  lliinks  sweepers  arc  likely  in  lie  sold,  where  a  representa- 
livc  oi  llu  oiiipany  will  iiuilc  llic  railway  ol'licials  of  the  place 
to  review  the  train.  When  the  train  reaches  Washington  il  will 
he  reduced  to  17  cars.  Leaving  10  there  for  the  Coluinhia  Ry., 
it  will  proceed  to  New  ^■orl<.  dropping  one  at  Chester,  I'a.,  and 
coinideting  the  trip  liy  delivering  six  at  New  York  City  for  the 
Melro|)olitan   Street    R.ailway  Co. 

This  will  nndonlitedly  be  tlie  largest  train  of  this  sort  of  freight 
that  has  ever  been  made  up  in  any  country.  Sixty  sweepers  are  now 
being  constructed  in  tlie  shops  of  the  McGnirc  company  for  shi|)- 
nu'iil  ill  llu-  moiitli  of  October.  To  accoin|ilish  this  and  at  the 
same  time  Like  care  of  the  large  truck  business  of  the  company, 
about  350  men  arc  working  night  and  day.  li  i^  ,111  interesting  fact 
that  it  has  sold  sweepers  as  far  west  as  I'ortlaiul,  CJre.,  south  to 
.\ngusla.  Ga,.  and  cast  to  New  York  City. 


stock  has  been  incrcascil  by  the  addition  of  six  open  trail  cars, 
three  oiien  motor  cars,  each  sealing  50  persons,  and  one  electric 
sweeper,  and  the  company  is  now  engaged  in  laying  one  mile  of 
l.Vlb.  7-in.  Johnson  girder  rail.  A  s.ooo-gallon  water  tank,  50  ft. 
high,  with  automatic  sprinklers  for  fire  protection  at  the  barn,  has 
alsf)  been  erected. 

'I'his  company  has,  within  the  |  asl  few  nionllis,  secured  a  three 
year  contract  to  light  and  he.il  llie  county  court  house  and  jail,  sit 
uatcd  about  300  ft.  from  ils  Si.  Joseph  prjwcr  house.  The  contract 
was  granted  after  the  slreel  railway  company  had  succeeded  in 
deinr)nslrating  to  the  Hoard  o(  Supervisors,  from  ihelr  own  re- 
ports and  figures,  ihal  the  railway  company  could  do  this  work 
for  three  years  at  $1,100  less  than  il  would  cost  the  supervisors  to 
do  it  from  the  county's  own  private  plant. 

TELEPHONES  IN   RAILWAY  SERVICE. 


IMPROVEMENTS  AT  ST.  JOSEPH. 


The  St.  Josejdi  &  Benton  Harlxir  Electric  Railway  Co.,  of  St. 
Joseph,  Mich.,  has  in  the  last  nine  months  completed  an  additional 
brick  boiler  room  al  its  station,  .and  has  installed  one  ,300-h.  p. 
Babcock  &  Wilcox  water  tube  boiler,  one  250-h.  p.  tandem  com- 
pound condensing  engine,  made  by  the  New  York  Safety  Steam 
Power  Co.;  one  tao-light  Brush  arc  dynamo;  one  2.000-light  G.  K. 
alternator,  and  one  joo-h.  p.  Worthington  condenser.     The  rolling 


There  was  a  lime  when  telephones  in  slreel  railway  operation 
were  looked  upon  more  as  a  luxury  than  as  having  any  real  neces- 
sity. Now  their  efliciency  and  .issistance  are  such  that  few  roads 
can  afford  lo  do  without  them.  The  construction  of  trolley  lines 
has  also  simplified  the  matter,  as  obviating  the  necessity  o(  erect- 
ing special  pole  lines  for  the  wires.  Once  used  the  manager 
would  as  soon  think  of  running  his  road  without  gongs  or  head- 
lights, as  without  telephones. 

An  excellent  system  of  telephones  designed  exclusively  for  street 
railway  work,  is  that  manufactured  by  the  Garl  Electric  Co.,  of 
.\kron.  O.  For  intcrurban  work  where  it  is  desirable  to  have 
frequent  telephoning  points,  and  without  the  expense  of  install- 
ing as  many  complete  telephones,  a  connection  box  is  provided 
which  can  be  attached  to  the  poles  and  plugged  into  by  the  car 
crew  using  a  portable  receiver  and  transmitter.  These  connect- 
ing boxes  are  so  constructed  that  the  connections  are  3  in.  apart. 
which  prevents  short  circuiting  the  line.  Where  it  is  desired  the 
box  may  be  placed  above  the  reach  of  persons  on  the  ground,  in 
which  case  the  employes  cut  in  with  a  pole  of  suitable  length.  By 
carrying  extra  joints  to  the  pole,  connection  may  also  be  made 
without  the  connecting  boxes  by  reaching  to  the  telephone  wires 
overhead  and  making  contact  with  the  two  wires.  This  permits 
use  of  the  line  everywhere  on  the  system,  regardless  of  boxes  or 
stations.  The  Garl  company  will  have  a  complete  exhibit,  at 
Tattersalls.  of  its  diflferent  telephone  specialties. 


SOME  (U-  THE  PRIXCIIWL  CHICAGO  HOTELS. 
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THE  MONARCH  TRACK  CLEANER. 


Any  article  which  has  to  do  with  keeping  the  track  clear  of 
ice  and  snow  is  of  particular  interest  at  this  season  of  the  year 
to  nearly  all  the  operators  of  electric  railroads,  and  the  track 
cleaner  illustrated  is  no  exception.  This  is  distinguished  from 
other  scrapers  by  the  name  of  "Monarch"  and  is  the  product  of 
the  Ohio  Brass  Co.,  Mansfield,  O.,  which  has  recently  made  ar- 
rangements with  the  patentees  for  its  exclusive  manufacture  and 
sale.  This  form  of  track  cleaner  has  many  points  of  originality 
which  have  given  it  a  preference.  A  number  have  been  in  use 
for  the  past  one  or  two  seasons  and  have  given  universal  satisfac- 
tion. It  affords  the  greatest  possible  strength  with  the 
least  possible  weight,  being  one-third  lighter  than  any  sim- 
ilar device  now  on  the  market.  It  has  a  wide  range 
of  adjustment  and  adaptability  to  all  styles  of  cars.     .\11  the  wearing 


MONARCH  TRACK  SCRAPER. 

parts  are  quickly  and  inexpensively  replaced.  The  cross  bar 
and  compression  braces  are  made  of  gas  pipe  with  connections  and 
fittings  of  malleable  iron,  and  the  tension  bar,  which  holds  the 
blade  in  bearing  upon  the  track,  is  made  of  the  best  quality  of 
spring  steel,  which  in  turn  is  firmly  clamped  to  the  cross  bar  by 
malleable  iron  fittings.  The  two  blades  operate  independently  of 
each  other,  and  both  are  under  the  entire  control  of  the  motorman 
by  means  of  the  handle  and  lever  which  adjust  them  either  "on"  or 
"off"  the  track  at  will,  .\mple  range  of  adjustment  to  adapt  the 
scraper  to  all  heights  of  car  platforms  is  obtained  by  special  mal- 
leable fittings  bolted  to  the  blades,  which  act  also  as  a  substantial 
backing  to  resist  the  strains  upon  tliem.  The  blades  are  pro- 
vided with  steel  shoes,  which  bear  directly  upon  the  rail  and  take 
all  the  wear.  These  may  be  readily  replaced  when  worn  out  with- 
out removing  the  scraper  from  the  car.  They  also  serve  to  keep 
the  scraper  blades  above  the  roadway  or  brick  pavement  and  other 
obstructions.  The  features  of  this  scraper  which  are  peculiar  to 
itself  are  covered  by  letters  patent. 


OIL  TESTING  DEVICE  FREE. 

A  very  neat,  compact  and  serviceable  oil  testing  device  has  been 
sent  us  by  the  Famous  Filter  Co..  316  North  Main  St.  St.  Louis. 
It  is  the  same  as  is  furnished  with  every  Famous  filter.  With  the 
aid  of  this  microscopic  device  any  minute  impurities  are  easily 
detected  in  new  oil,  cylinder  oil.  and  filtered  waste  oil.  The 
company  will  send  one  of  the  indicators  free  to  any  manager,  pur- 
chasing agent  or  engineer  who,  in  writing  for  same  will  mention 
the  "Street  Railway  Review."  Full  directions  for  its  use — which  is 
a  simple  matter — accompany  each  indicator. 


A  pleasant  outing  was  enjoyed  by  the  employes  of  the  Bay 
Cities  (Mich.)  Consolidated  Railway  Co.,  at  Wenona  Beach  on 
September  6th. 


ROCKFORD  RAILWAY,  LIGHT  &  POWER  CO. 

By  courtesy  of  Mr.  T.  M.  Ellis,  general  manager  of  the  Rock- 
ford  Railway,  Light  &  Power  Co.,  of  Rockford,  III.,  we  have  re- 
ceived a  statement  of  the  operation  of  this  company's  electric  street 
railway  for  the  month  of  July,  1899,  which  is  published  herewith. 
This  road  comprises  22  miles  of  track;  the  rolling  stock  consists  of 
35  motor  cars  with  double  equipments  of  15-h.  p.  and  27-h.  p.  Gen- 
eral Electric  and  Walker  motors.  In  the  power  house  are  400  kw. 
of  General  Electric  generators  driven  by  Ball  and  Idc  engines. 

B.\L.\NCE  SHEET. 

Cash    from    passengers $0,346.40 

Ticket  sales  1,055.00 

$7,401.40 
Operating  expenses  3.715-03 

Net  earnings $3,686.37 

GPER.-XTING  EXPENSES. 

General  E.xpenses: 

Salaries  of  officers  and  clerks $  265.00 

Stationery  and  printing 65.50 

Legal   expense 2.50 

Feed,  etc 38.27 

Contingent  expense 55-84 

Park  expense 167.01 

Leased   lines   and   buiklings 50.00 

Total    $   644. 12 

Transportation : 

Wages,  motormen  and  conductors $1,452.48 

Wages,  power  house  employes 215.00 

Lubricants  and  waste  for  cars 18.76 

Fuel  for  power  house 630.56 

Water  rents 22.81 

Cleaning  and   sprinkling   track 74-01 

Miscellaneous 26.45 

Barn  expense I4-5I 

Total     ; $2,454.50 

Maintenance  of  Way  and   Buildings: 

Repairs  on  track   $  108.25 

Repairs  on  poles  and  overhead  line 49-50 

Repairs   on   buildings 1405 

Repairs  and  renewals  of  paving 3969 

Total   $    211.49 

Maintenance  of  Equipment: 

Repairs  on  car  bodies  and  trucks $  I7I-75 

Repairs  on  electrical  equipment  of  cars 150.02 

Repairs  on  power  house  c(|uipment 83.07 

Total    $    404.84 

Total  operating  expenses $3.71503 

SUMMARY. 

Passengers  carried   163,222 

Average  earnings  per  day $238.75 

Average  cars  operated  per  day iij^ 

Earnings  per  car  per  day $20.32 

Operating  expenses  per  day $119.84 

Operating  expenses  per  car  per  day $10.20 

Total  motor  car-mileage 54.457-5 

Mileage  per  day i.7S6-7 

Mileage  per  car  per  day I49-S 

Earnings  per  car-mile 13-59  cents 

Operating  expense  per  car-mile 6.82  cents 

Net  earnings  per  car-mile 6.77  cents 

It  should  be  noted  that  the  various  items  "repairs"  include  the 
labor  necessary  to  do  this  work.  The  item  for  fuel  is  large  be- 
cause nothing  but  high-priced  lump  coal  could  be  obtained. 
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CHICAC;0  RESIDENCES. 


THE  LORAIN   STEEL  CO. 


PIERCE  &  RICHARDSON,  CHICAGO. 


The  Lorain  Steel  Co.,  .successor  to  the  Johnson  Co.,  which  was 
the  first  manufacturer  of  rails  to  make  a  specialty  of  60-ft.  girders 
for  street  railways,  has  an  immense  business  and  the  Johnson 
rails  are  known  everywhere  that  street  railways  are  operated.  All 
of  the  Chicago  surface  railway  companies  have  Johnson  rails  in 
their  tracks  and  the  standard  roadbed  specifications  used  for  new 
work  call  for  60-ft.  girders.  The  Du  Pont  trucks  made  by  this 
company  are  used  on  the  cars  of  the  Chicago  Electric  Traction  Co. 


A  LIQUID  PRIMER  AND  SURFACER. 

It  is  an  a.xiom  with  the  up-to-date  general  manager  that  his  cars 
must  be  kept  clean  and  attractive  in  appearance,  no  matter  what 
the  conditions.  .\n  unkept,  unpainted  street  car  not  only  does  not 
encourage  tratTic,  but  it  goes  further  and  often  keeps  passengers 
from  riding.  Therefore  a  good  paint  that  will  hold  its  color  and 
surface  is  an  absolute  necessity.  But  to  secure  such  a  paint  has 
not  been  entirely  easy.  A  passenger  car  operated  in  crowded  streets 
is  being  continually  run  into  and  scraped  by  trucks  and  wagons  of 
all  kinds;  it  must  run  in  all  sorts  of  weather,  and  while  on  the 
road  and  in  the  car  barn  is  subjected  to  rapidly  changing  tempera- 
tures and  different  degrees  of  moisture  in  the  atmosphere.  There- 
fore a  paint,  to  meet  street  railway  conditions,  must  possess  superior 
qualities. 

The  Cartime  Surfacer  Co.,  of  Chicago,  has  had  on  the  market  for 
some  time  a  lit)ui<l  primer  and  surfacer  that,  it  is  claimed,  are  per- 
fectly suited  to  this  severe  service.  These  compositions  are  sold 
ready  for  use,  and  do  not  require  oils  or  other  additions.  The 
claims  made  for  them  are:  They  fill  the  pores  of  the  wood  com- 
pletely, permitting  a  fine  finish;  they  produce  a  smooth  and  elas- 
tic surface;  they  will  not  crack,  peel  or  blister;  they  enable  a  car 
to  be  painted  in  half  the  time  required  under  the  old  methods,  and 
are  less  expensive,  .\uother  strong  point  is  they  can  be  put  on 
over  old  paint  without  burning  oflf  the  old  coating.  The  headquar- 
ters of  the  Cartime  Surfacer  Co.  are  at  1654  Monadnock  Building. 


Reports    still    come   in    from    all    parts   of   the   country   of   work 
held  up  on  new  roads  through  inability  to  procure  rails. 


This  well  known  cngmeering  company  divides  its  special  work 
into  five  departments:  electrical,  mechanical,  heating,  ventilating 
and  sanitary.  Unlike  many  engineers,  it  confines  itself  to  consulta- 
tion, expert  opinions,  examinations  and  preparing  plans  and  es- 
timates, but  does  not  undertake  contracting.  The  company  was 
incorporated  in  1894.  and  the  present  officers  are:  R.  H.  Pierce, 
president;  R.  E.  Richardson,  treasurer,  and  S.  G.  Neiler,  secretary. 
.'\mong  the  complete  plans  recently  prepared  arc  those  for  the 
street  railway  plants  at  Natchez,  Miss.,  and  Jackson,  Tenn.  It  is 
also  consulting  engineer  for  the  Chicago  City  Ry..  and  laid  out 
the  work  for  the  recent  extensive  renewals  of  the  cable  machinery 
at  the  cable  station,  2020  State  St. 

Heating  and  ventilating  of  large  buildings  under  difficult  con- 
ditions has  constituted  a  large  share  of  the  company's  work  the 
past  two  years.  It  also  does  a  large  amount  of  inspection  and 
making  examinations  of  roads  and  plants  for  eastern  trust  com- 
panies. 


A  NOVEL  WHOLESALE  ARREST. 


A  southern  city  recently  was  the  scene  of  a  most  unusual  whole- 
sale arrest,  when  40  drunken  negroes,  men  and  women,  were 
made  prisoners  in  a  trolley  car  and  taken  in  a  body  to  the  police 
barracks.  The  crowd  had  been  visiting  the  city  park,  where  they 
had  raised  a  serious  disturbance  by  firing  oflf  pistols.  They  finally 
took  possession  of  a  trolley  car  and  started  for  the  city.  .\s  soon 
as  they  boarded  the  car  two  policemen,  with  drawn  pistols,  stepped 
to  each  platform  and  told  the  mob  they  were  under  arrest.  The 
prisoners  offered  but  little  resistance,  and  the  motorman  ran  his 
car  without  stop  through  the  city  to  the  police  station. 


The  Cataract  Power  Co.  has  purchased  a  controlling  interest  in 
the  Hamilton  Street  Ry..  the  Hamilton  Radial  Electric  Ry.  and 
the  Hamilton  &  Dundee  Street  Rv..  of  Hamilton.  Ont. 


The  Cincinnati  Street  Railway  Co.  has  been  directed  by  the 
Board  of  City  .\ffairs  to  remove  the  slot  rails  and  yokes  remaining 
from  the  old  Vine  Sl  and  Walnut  Hills  cable  roads. 
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A   NEW  FEATURE  IN   HEADLIGHTS. 


.All  important  improvement  in  htadlights  was  accomplished  whtn 
the  Multiple.K  Reflector  Co..  of  Cleveland,  brought  out  its  novel 
and  original  design  for  headlight  reflectors.  These  are  spun  ou". 
of  a  heavy  gage  of  brass,  and  their  form  consists  of  a  series  oi 
convex  or  concave  corrugations  of  shape,  size  and  radius  accord- 
ing to  the  kind  of  light  to  be  used  with  it.  They  arc  polished. 
heavily  silver  plated  and  then  burnished  to  maintain  a  lasting  bril- 
liancy. Each  corrugation  is  not  only  a  reflector,  but  the  effect 
is  cumulative,  concentrating  and  intensifying  the  light  to  a  remark- 
able degree.  The  beams  from  one  corrugaticin  merge  with  those 
of_  the  next. 

These    reflectors    can    be    applied    to    any    form    of    luailliiilu    at 


...iidfliSSfJs.  ..(iiillfNv 


Mll.TIl'I.K.X   HKADLlt.HT. 

present  in  use  by  a  railway  company.  The  manufacturers,  however. 
make  and  carry  in  stock  a  large  variety  of  headlights  ciimplcte. 
No.  75  B  is  a  type  which  is  inserted  in  a  hole  in  the  dash,  with  a 
front  projection  of  only  I'/t  in.  and  a  rear  projection  of  3'/4  in.  It 
has  become  very  popular  with  the  many  roads  using  it.  A  special 
hood  light  and  detachable  dash  lights  are  also  made  in  several  sizes 
and  styles.  The  recent  demand  for  arc  headlights  for  interurbau 
use  where  high  speed  is  desired  has  been  met  with  an  excellent 
arc  type,  which  is  not  only  self  regulating,  but  is  not  affected  by 
any  amount  of  jarring  or  vibration.  Rheostats  accompany  each 
headlight,  and  the  manufacturers  will  be  glad  to  send  a  light  of  any 
size  or  type  on  trial  without  charge,  their  experience  having  been 
that  where  they  are  once  tried  an  order  is  certain  to  follow. 


STREET  RAILWAY  OPERATIONS  IN  THE 
CAUCASUS. 


The  municipal  council  of  Tiflis,  the  chief  city  of  the  state  of 
Tiflis.  which  is  situated  in  Transcaucasia,  Russia,  has  invited  bids 
for  the  street  railroad  concession  of  the  city  and  suburbs.  The 
successful  concessionaire  must  conform  to  the  following  conditions: 

The  concessionaires  must  pledge  themselves  to  continue  the  ex- 
ploration of  the  railway  line,  now  being  constructed  by  the  Societe 
.•\n<myme  Beige  under  the  contracts  of  i88i  and  i88.;  of  an  ap- 
proximate length  of  21  versts  (13.92  miles). 

The  concessionaires  must  agree,  in  addition,  to  construct  and 
operate  the  new  lines  known  as  the  Didoube,  Sololac,  Vardissou- 
bane,  Avlobare,  Navellouge,  Sadovia  and  Bazar  .•\rmenian  lines, 
the  purchase  of  the  private  properties  along  the  new  line  to  be 
made  by  the  concessionaire.  The  Ortotchali  line  shall  be  prolonged 
to  the  government  prison,  and  the  Olguinskaia  line  three  versts 
beyond  the  gardens  of  Vera.  The  total  future  length  will  be 
about  15  versts. 

If  the  construction  of  these  lines  is  found  to  be  impracticable  the 
concessionaire  shall   substitute  other  routes  approved   by  the  city. 


The  construction  nl  lines  not  nu-iuiuued  shall  be  at  the  option  oi 
the  city. 

The  concessionaires  shall  substitute  upon  all  the  luus  electric 
for  horse  traction. 

.\t  the  termination  of  the  term  of  the  convention  .ill  the  lines  of 
railway,  with  all  material  and  appurtenances,  shall  become  the 
property  of  the  city,  to  which  the  concessionaire  shall  deliver  them 
free  and  in  good  o'rder. 

.Ml  other  conditions,  such  as  the  term  of  the  concession  (which 
shall  not  exceed  30  years  from  the  day  of  the  signing  of  the 
contract),  the  security  offered  by  the  concessionaire,  the  condi- 
tions of  the  possible  repurchase  of  the  railway  by  the  city  before 
the  end  of  the  term  of  the  contract,  the  question  of  rates,  etc.,  etc., 
shall  be  set  forth  in  the  application  for  the  concession.  The  bids 
are  to  be  handed  to  the  municipal  council  not  later  than  Oc- 
tober 14th. 

THE  STURTEVANT  EXHAUST  HEAD. 


.■\s  indicated  by  the  illustration,  this  exhaust  head,  built  by  the 
B.  F.  Slurtevant  Co.,  Boston,  is  designed  to  separate  by  the  utili- 
zation of  centrifugal  force.  The  head  is  attached  directly  to  the 
end  of  the  exhaust  pipe  from  which 
the  steam  passes  up  to  the  branch 
pipes  and  is  discharged  langentially 
within  the  case.  It  is  thus  given  a 
vigorous  whirling  motion  and  the 
entrained  water — likewise  the  oil — is 
thrown  outward  with  great  force, 
strikes  the  cool  sides  and  trickles 
down  to  the  outlet  at  the  bottom. 
The  steam,  now  perfectly  dry,  finds 
ready  escape  through  the  centra! 
opening  above.  As  water  weighs 
nearly  1,600  times  as  much  as  exhaust 
steam,  and  as  centrifugal  force  is 
proportioned  to  the  weights  of  the 
bodies  in  motion,  it  is  evident  that 
the  force  acting  upon  the  water  is 
nearly  1.600  times  that  exerted  upon 
the  steam,  and  that  the  action  is  both  positive  and  absolute. 

These  heads  are  built  in  sizes  to  fit  pipes  -from  I  in.  to  20  in., 
all  sizes  above  10  in.  being  flanged.  The  case  and  pipes  are  of 
heavy  galvanized  iron.  16  to  20  gage,  according  to  size,  all  exter- 
nal joints  are  riveted  and  soldered,  and  the  internal  pipes  are 
double  braced. 

«  •  » 

AN  INSULATED  TROLLEY  LINE. 


.\mong  the  startling  inventions  which  appear  from  time  to  time 
in  the  electric  railway  field  comes  one  from  Ft.  Myers,  Fla.,  in 
the  shape  of  an  insulated  trolley  wire,  which,  according  to  its  in- 
ventor. Capt.  W.  O.  Rew.  possesses  manifold  merits  of  the  highest 


THE  REW  INSULATED  TROLLEY   WIRE. 

order,  and  which  has  elicited  the  most  fl.ittering  comment  nu 
the  part  of  electrical  engineers  and  street  railway  men  wherever 
the  model  illustrated  herewith  has  been  submitted  to  expert  criti- 
cism. 

On  top  of  the  car  is  a  metal  trough  making  contact  with  pendant 
wires  from  the  overhead  line;  the  pendant  wires  are  to  be  in- 
sulated to  within  a  few  inches  of  the  lower  end. 
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THE  SPEER  CARBON   CO. 

The  carbon  Ini^l  will  liiul  a  vigorous  coinijclilor  in  tilt-  Spi-cr 
Carbon  Co.,  of  Saiiil  Marys,  I'a.,  whose  new  works  art  now 
completed  and  in  runninK  order.  The  business  which  has  already 
conic  lo  this  concern  not  only  indicates  the  general  desire  to  find 
relief  from  trust  methods,  but  an  ap|)reciation  of  the  (lualily  of  the 
product   of  the  coni])nny.     'I'lie  concern   is  capitalized   for  $200,000 


BEES   HOLD  UP  A   RAILWAY. 


A  (nieen  bee  with  a  numerous  swarm  of  retainers  recently  cslab 
lislicd  temporary  headrpiarlers  in  the  box  used  by  the  flagman  at 
the  crossing  of  i6th  and  Curtis  Sis.  in  Denver.  The  flagman  was 
ipiickly  rrxilcd  and  for  an  lionr  or  more  was  constrained  to  do  bis 
signaling  from  the  curbstone  instead  of  from  the  middle  of  the 
street,     The  appearance  of  the  bees  at  the  most  crowded  corner  in 


,1.  S.  fSPHKK, 


.\Nl)Ki;W    K.MI,. 
l>i.-..iilciil. 


,\MIKKW   KAII,,  JK.. 
SftTi'larv  ail*l  Tn-asurrr. 


and  has  erected  a  plant  with  .ill  llu-  l.itesl  and  best  lacilities  for  this 
special  work',  and  has  jilaccd  the  management  in  experienced  hands, 
having  secured  the  services  of  Mr.  J.  S.  Speer,  who  was  formerly  a 
mcndjcr  of  the  firm  and  secretary  and  treasurer  of  the  Partridge 
Carbon  Co.  He  brings  to  the  new  company  a  highly  qualified 
experience. 
The   Specr   company    not    mily    has    its    own    plant,    but    owns   a 


the  city  caused  numerous  unpleasant  surprises.  Several  lines  cross 
at  this  point  and  each  passing  car  caused  the  bees  to  rise  from  the 
llagman's  box  which  they  had  utilized  for  a  hive.  .Men  passengers 
pulled  u])  their  coat  collars  and  women  protected  themselves  from 
the  swarming  insects  with  handkerchiefs  and  parasols.  A  number 
of  passing  bicyclists  inadvertantly  ran  into  trouble  at  this  point 
and  were  obliged  to  scorch  vigorously  to  escape  their  undesirable 
companions. 

Later  the  police  were  called  upon  and  a  policeman  with  a  broom 
attempted  to  dislodge  the  swarm  but  was  srjon  forced  to  retire  pre- 
cipitately.    Meanwhile  the  crowd  thickened  to  watch  the  fun.     .•\fter 


OFFICE  OF  THE  SPISEK  C.\KBON  CO. 


WORKS  OF  THE    SPEER  C.\R(!OX  CO. 


private  natural  gas  pipe  line  Jj  miles  in  length.  This  secures  the 
greatest  possible  economy  in  manufacture,  and  also  that  uniform- 
ity of  heat  in  the  baking  ovens  so  desirable  in  carbon  manufac- 
ture. .\nother  great  advantage  lies  in  the  ownership  of  its  own 
coal  mines,  thus  insuring  the  highest  grade  of  coal  for  its  raw- 
product.  The  factory  is  fire  proof  and  covers  over  half  an  acre. 
Nothing  has  been  omitted  nor  any  expense  spared  to  make  it  the 
best  equipped  in  the  country. 

The  officers  are  all  men  well  known  in  tlieir  own  state,  with  a 
linancial  backing  which  provides  an  abundance  of  capital  to  push 
and  increase  the  business.  The  president  is  .\ndrew  Kaul;  secre- 
tary and  treasurer,  .Andrew  Kaul.  jr.:  general  manager,  J.  S.  Specr; 
vice-president,  Louis  Streuber,  and  B.  E.  Cartright  and  J.  G.  Wertz 
arc  directors. 


an  hour  and  a  half  the  bees  began  to  thin  out  and  a  fall  of  rain  aided 
in  driving  them  away.  By  evening  only  a  few  straglers  remained 
hovering  around  the  flagman's  station. 


AN   EXPERIMENTAL  ROAD   FOR  RICHMOND. 

VA. 


.•\n  experimental  road  is  to  be  built  in  Richmond,  Va..  within 
the  ne.xt  two  months  which  will  be  one-quarter  of  a  mile  long. 
It  is  to  be  equipped  with  the  Jenkins  underground  trolley  system, 
and  is  merely  an  experiment  of  that  system  with  a  view  to  demon- 
strating the  feasibility  and  commercial  value  of  Mr.  Jenkins'  in- 
vention.    The  details  of  this  system  are  not  yet  made  public. 
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WORKS  OF  THE  SIEMENS  &  HALSKE  CO. 


The  extensive  works  of  the  Siemens  &  Halske  Co.,  of  America, 
are  located  at  the  extreme  western  limits  of  the  City  of  Chicago, 
near  Garfield  Park,  on  the  site  formerly  occupied  by  the  Grant 
Locomotive  Works.     The  grounds  are  rectangular  in  shape,  cov- 


<_.  ;i.  KNK.UX. 

ering  about  35  acres,  and  there  are  12  acres  of  floor  space  in  the 
eight  buildings  included  in  the  plant.  All  of  the  shops  are  equipped 
with  the  latest  tools  and  appliances,  and  the  company  is  constantly 
adding  new  and  improved  machinery  for  increasing  the  capacity  of 
the  works  and  keeping  them  thoroughly  up-to-date.  The  buildings 
are  fitted  with  high  windows,  furnishing  excellent  light  in  day 
time;  are  heated  by  steam  in  winter,  and  lighted  by  electric  arc 
lights  at  night.  Three  spur  railroad  tracks,  running  the  full  length 
of  the  grounds,  and  through  the  principal  buildings,  furnish  the 
best  of  shipping  facilities.  At  present,  the  plant  is  running  night 
and  day,  and  the  company  is  carrying  over  800  employes  on  its 
pay  rolls. 

Entrance  to  the  grounds  is  secured  through  the  office  building. 


a  two  story  brick  structure  45  x  130  ft.  On  the  lower  floor  of  this 
are  the  executive  and  engineering  oflic.es  and  the  booRkeeping 
department,  and  in  the  second  story  are  the  drafting  rooms,  where 
the  drawings  and  blue  prints  for  all  the  work  tliat  comes  to  the 
l)Iant  are  made. 

To  the  right  of  the  oflice  building  is  the  foundry,  So  x  260  ft.  Here 
three  large  furnaces  are  in  constant  operation,  turning  out  at  times 
60  tons  of  work  a  day.  One  2S-ton  and  one  15-ton  traveling  electric 
crane,  and  two  S-ton  post  cranes,  facilitate  the  handling  of  heavy 
material.  Some  of  the  important  pieces  of  work  now  passing 
through  the  foundry  are  several  200-kw.  and  400-kw.  generator  fields 
and  one  1.500  kw.  alternator  field.  This  latter  ring  is  cast  in  two 
pieces,  each  half  weighing  40  tons. 

One  large  division  of  the  foundry  is  devoted  exclusively  to  the 
manufacture  of  automobile  motor  frames;  in  fact  every  department 
of  the  entire  works  now  have  several  men  working  exclusively  on 
automobile  motors,  one  order  alone  for  1,400  of  these  having  been 
received  recently  from  the  Electrical  Vehicle  Co.,  of  New  York, 
for  which  the  Siemens  &  Halske  Co.  acts  as  manufacturing  agent. 
These  small  motors  are  built  of  laminated  iron,  after  entirely  new 
designs,  to  secure  the  greatest  possible  strength  with  least  weight 
and  greatest  magnetic  flux.  That  the  company's  engineer  has 
succeeded  in  developing  something  new  in  this  line  is 
shown  by  recent  tests,  when  automobile  tnotors,  rated  for  20 
amperes  were  suddenly  reversed  several  times  while  carrying  100 
amperes  of  current,  without  the  slightest  signs  of  injury.  The  rise 
in  temperature  at  full  load  is  guaranteed  not  to  exceed  17^  C. 

At  the  back  of  the  foundry  and  under  the  same  roof,  are  the 
core  rooms,  the  carpenter  shop,  and  the  brass  foundry,  where  all 
kinds  of  brass  castings  are  made.  There  are  six  furnaces  for  this 
purpose,  and  these  are  being  worked  to  their  total  capacity.  A  hy- 
draulic press  for  shaping  commutator  bars,  etc.,  occupies  one  cor- 
ner of  the  brass  foundry. 

To  the  left  of  the  foundry  building  is  the  pattern  shop,  60  ft.  wide 
and  130  ft.  long.  This  building  is  provided  with  large  suction  pipes 
for  carrying  off  shavings  and  dust,  connection  being  made  for 
this  purpose  with  each  machine.  All  the  tools  are  run  from  shaft- 
ing, driven  by  electric  motors.  A  general  store  room,  70  x  230  ft., 
for  keeping  old  patterns  is  located  near  the  pattern  shop. 

At  the  right  of  this  store  room  is  the  paint  shop,  70  ft.  wide  by 
170  ft.  long,  and  immediately  behind  this,  the  boiler  shop, 
100  X  250  ft.  This  latter  building  is  one  acquired  from  the  Grant 
Locomotive  Works,  and  is  not  utilized  to  any  extent  at  present 
except  for  doing  a  little  heavy  shearing  and  punching  work. 

Taking  up  the  greater  portion  of  the  northern  half  of  the  grounds 
are  the  erecting  and  machine  shops,  no  x  370  ft.,  and  the  hammer 


VIEW  IN  ERECTING  SHOP. 
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and  blacksmith  sliops,  Ko  x  1.^5  ft.,  and  Ho  x  250  ft.,  respectively; 
these  are  in  two  L  shaped  buildinKS,  and  here  are  found  tools  and 
labor  saving  devices  too  nuiiHToiis  to  nienlion,  for  perforniiiin 
quickly  and  accurately  the  difTerent  operations  of  drilliuK,  foryinK, 
planing,  assembling,  etc.  On  the  upper  lloors  (jf  these  buildings  are 
the  coil  winding  department,  ami  the  switch,  switchboard,  meter 
and  arc  liKbl  ilrp;irlmcnls.     All  oils  are  slon-il  in  :i  sm.ill  outhouse. 


attending  strictly  to  its  own  affairs,  depending  on  the  satisfaction 
which  its  apparatus  has  everywhere  given  to  make  its  name  known. 
Our  illustrations  graphically  explain  the  perfectness  and  magnitude 
of  its  work.  The  comjiany  has  important  plans  in  hand  which  will 
shortly  be  announced  and  which  will  greatly  interest  street  railway 
interests. 
The   Siemens  Si   llalske   ICIectric  Co.  of  America  is  one  of  the 


KN(;iNE  TYPE  GENERATOR  WITU   .\N1>  WITHOUT  ARMATURE. 


A  power  station  for  furni.shing  light  and  power  to  the  buildings, 
and  an  artesian  well  2,100  ft.  deep,  complete  these  well  arranged 
works,  which  enable  the  Siemens  &  Halske  Co.  to  turn  out  with 
the  least  possible  delay  direct  and  alternating  generators  of  any 
capacity,  rotary  convertors,  transformers,  etc.,  as  well  as  its  well 
known  line  of  electrical  specialties. 

Two  important  features  distinguish  Siemens  &  Halske  genera- 
tors, and  are  worthy  of  particular  mention.  These  are  the  ar- 
rangement of  the  field  and  the  formation  of  the  brush  holders. 
The  feature  of  the  field  structure  is  what  is  known  as  the  shoeless 
pole  construction,  designed  to  prevent  sparking  under  the  most 
adverse  conditions,  the  reversing  field  being  so  arranged  that  the 
coil  to  be  reversed  enters  in  gradually  and  is  not  distorted  under 
any  circumstances.  The  patent  brush  holder  guarantees  excellent 
contact,  the  current  being  taken  directly  from  the  brusli,  rubbing 
contact  not  being  relied  upon. 

Among  the  companies  in  Chicago  and  vicinity  using  Siemens  & 
Halske  generators  may  be  mentioned  the  following:  Chicago  & 
Western  Indiana  Railway  Co.,  one  42  kw.  and  one  95  kw.  genera- 
tor; Chicago  Union  Traction  Co.,  one  700  kw.,  one  1,500  kw.,  one 
20  kw.,  one  16  kw.  and  four  500  kw.  generators;  Chicago  Consoli- 
dated Traction  Co.,  three  750  kw.  generators;  Union  Loop,  two 
1,500  kw.  generators.  In  addition  these  companies  are  using  about 
200  latest  type  Siemens  &  Halske  motors,  ranging  in  sizes  from  30 
h.  p.  to  50  h.  p. 

No  electric  concern  in  the  world  bears  a  higher  reputation  than 
the  parent  Sieiuens  &  Halske  Co.  No  new  device  is  ever  allowed 
to  go  out  until  the  management  is  ready  to  endorse  it  fully,  and  in 
arriving  at  this  conclusion  two  years  of  experiment  and  severest 
test  under  every  possible  condition  is  rigidly  required.  The  result 
is  the  products  of  this  company,  one  of  the  largest  of  its  kind  in  the 
world,  carry  an  unquestioned  reputation.  The  same  regard  for  per- 
fect machinery  has  been  adopted  by  the  Siemens  &  Halske  Electric 
Co.  of  America,  and  easily  explains  the  remarkable  success  which 
has  attended  its  operation.  The  policy  of  the  company  has  uni- 
formly been  not  to  indulge  in  publicity  as  to  its  sales,  which  have 
reached  to  all  parts  of  the  country  and  include  many  of  the  most 
important  plants  in  the  United  States.     Its  history  has  been  one  of 


pioneers  in  the  manufacture  of  electric  machinery,  the  company 
having  been  originally  formed  in  1892  and  being  a  branch  of  the 
Siemens  &  Halske  Co.  of  Berlin,  of  which  Dr.  Von  Siemen  is  the 
founder.  The  Grant  Locomotive  Works  plant  was  taken  over  in 
1895,  and  the  manufacturing  headquarters  moved  to  their  present 
location.     The   officers   of  the   company  are:   President,   Isaac   L. 


PARTIALLY  COMPLETED  8LI0-KW.  ARMATURE. 

Rice;  vice-president  and  general  manager,  C.  S.  Knight;  secretary 
and  treasurer.  W.  T.  Block;  engineer  in  chief.  Alexander  Church- 
ward. Mr.  Knight,  under  whose  general  supervision  all  the  work 
is  turned  out.  has  had  many  years"  experience  in  the  building  of 
electrical  apparatus  and  is  well  known  in  electrical  circles.  His 
work  in  this  line  commenced  in  1881,  when  he  became  interested  in 
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the  Ft.  Wayne  Electric  Co.  of  Ft.  Wayne,  Ind.  When  this  com- 
pany was  placed  in  a  receiver's  hands  in  June,  1894,  Mr.  Knight 
was  chosen  a  director  in  the  new  company  formed,  for  the  pur- 
pose of  carrying  on  the  business  of  the  Ft.  Wayne  Electric  Corpora- 
lion.  This  connection  continued  until  February  ist  of  this  year 
when  he  accepted  his  present  position.  Messrs.  Churchward.  Ses- 
sions. Duncan  and  many  others  of  the  Fort  Wayne   Electric  Cor- 


m.Ml'LliTlCl)  .AK.M.VTUKK. 

poration,  at  the  same  time  joined  the  forces  of  the  Siemens  & 
llalskc  Electric  Co.  of  America;  the  Siemens  &  Halske  Co.  thereby 
securing  such  patents  as  were  owned  or  controlled  by  the  parties 
above  mentioned  in  addition  to  the  many  furnished  by  tlic  parent 
company;  it  is  also  bringing  out  many  new  designs  and  types  to 
meet  special  conditions,  etc.  The  general  sale-,  offices  of  the  com- 
pany arc  in  the  Monadiiock  Building. 


A  BELT   HOSPITAL. 


The  I.eatluT  Preserver  Manufacturing  Corporation  has  its  main 
offices  and  establishment  at  27  West  Monroe  St.,  this  city,  and 
aptly  terms  it  a  "belt  hospital."  In  these  days,  when  managers 
desire  to  economize  in  all  proper  directions,  great  savings  are 
possible  in  having  old  belts  overhauled,  instead  of  throwing  them 
awav  the  momenl  lliey  beciime  unfit  for  use.     Ry  the  system  cnv 


J.  !■'.  SMITH. 

ployed  every  trace  of  oil  and  grease  is  removed  without  injury  to 
the  leather  or  glue.  A  treatment  is  then  given  with  amber  dress- 
ing, which  renews  the  life  of  the  belt,  makes  it  soft  and  pliable 
and  prevents  slipping. 

The  company  also  manufactures  various  compounds  for  pre- 
serving belts,  which  have  met  with  a  large  sale  and  proved 
very  satisfactory. 

The  company  makes  a  standing  ofTcr  to  customers  to  ship  in 
belts  which  it  examines  and  names  a  price  for  repairing  and 
renewing,    and    if    not    satisfactory    the    company    will    return    the 


belts  and  pay  the  freight.  It  also  buys  old  bells.  The  manager  is 
.Mr.  J.  1'".  .Smith,  who  will  be  glad  to  have  street  railway  managers 
call  and  inspect  the  plant. 


STREET-CAR  STRIKE  IN   NANTES. 


Mr.  Joseph  1.  Brittain,  United  States  consul  at  Nantes,  under 
date  of  Aug.  7,  1899,  writes  the  State  Department  as  follows: 

Three  weeks  ago,  all  the  employes  of  the  tramways  of  Nantes 
(juit  work  and  demanded  an  increase  in  wages,  an  opportunity  for 
promotion,  three  holidays  during  each  month,  and  a  decrease  in  the 
daily  hours  of  .service.  -A.fter  a  week's  idleness,  work  was  resumed, 
the  men  having  been  conceded  nearly  all  they  demanded. 

The  cars  are  propelled  by  compressed  air.  The  men  who  manip- 
ulate the  machinery  from  the  front  platforms  of  the  cars  arc  called 
conductors,  and  those  who  collect  the  tickets  and  punch  the  same 
are  known  as  receivers.  The  fare  is  not  uniform  for  all  distances, 
as  is  the  case  in  most  American  cities,  but  passengers  are  charged  so 
much  per  section — 2  sous,  or  about  2  cents,  for  one  section,  a  dis- 
tance of  nearly  a  mile;  3  sous  for  two  sections;  and  so  on  until 
6  sous  are  charged,  which  is  the  ma.ximum  price  for  the  entire  route, 
being  a  distance  of  about  four  miles.  The  cars  are  not  so  well  pat- 
ronized as  those  in  .-Kmerican  cities,  and  the  service  is  poorer,  per- 
sons being  obliged  to  wait  10  or  15  minutes  for  a  car. 

Previous  to  the  strike  the  men  were  obliged  to  work  12  or 
15  hours  per  day.  The  conductors  received  4  francs  (77  cents) 
per  day,  and  those  of  the  first  grade  4.50  francs  (87  cents)  per  day. 
Receivers  were  paid  3  francs  (58  cents)  for  the  second  grade,  and 
3.50  francs  (68  cents)  for  the  first  grade.  The  tram  cars  stop  run- 
ning at  9:30  in  the  evening,  and  resume  business  at  6  in  the  morn- 
ing, the  same  men  being  on  duty  during  the  entire  time.  After 
several  conferences  between  the  company  and  the  employes,  the 
service  was  resumed,  the  company  agreeing  to  pay  the  following 
prices: 


Class  of  labor 

Wages 

Switchmen; 

First  class 



per  month... 

France. 
115.00 
110.00 
105.00 

qO'Oo 
80.00 
/5.00 

115.00 

5.00 

4.00 

4.oio 
3-75 
300 

$.w 

.  .,  .  do 

Track  cleaner*: 

Jo 

•7 

Third  class 

, .do 

Firemen: 

•r, 

Jo 

do 

Conductors- 

do 

Receivers: 

.do 

do 

73; 

Si4 


The  men  have  been  granted  three  holidays  during  each  niimtli. 
but  without  pay.  and  12  hours  are  considered  a  day's  work. 
During  the  strike  no  riots  occurred,  but  no  attempt  was  made  to 
start  the  cars,  although  the  company  claimed  lliat  now  men  cimld 
have  been  procured  for  the  service. 


A  NEW  YORK-'WASHINGTON   TROLLEY  LINE. 


A  rumor  to  the  effect  that  the  Pennsylvania  Railroad  Co.  has 
a  project  on  hand  to  connect  New  York  City  and  Washington 
has  been  widely  circulated.  The  company  already  controls  most 
of  the  trolley  lines  in  Jersey  City  and  Newark,  and  is  negotiating 
for  the  purchase  of  a  line  from  Newark  to  Elizabeth,  already  in 
operation.  This  line  will  be  continued  to  Trenton,  56  miles  distant 
from  Jersey  City,  and  will  pass  through  New  Brunswick  and 
Princeton. 


The  formal  opening  of  the  new  Ypsilanti  (Mich.)  &  Saline  Elec- 
tric Ry.,  occurred  September  5th.  K  special  car,  containing  50 
Ypsilanti  officials  and  prominent  citizens,  made  the  run  to  Saline, 
where  the  authorities  of  that  township  were  met  and  conveyed  in  a 
second  special  car  back  to  Ypsilanti.  Here  the  party  enjoyed  an 
elaborate   banquet. 
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CONSTRUCTING  BY  CONTRACT. 

So  lolly  ;is  tluTc  ;irc;  nuw  lailways  to  be  Imill  or  old  ours  lo  be 
nbiiilt  llicrc  will  doubtless  be  railway  contractors.  As  in  all  oilier 
lines  of  trade  there  are  in  the  railway  conslrtietion  line  contractors 
with  responsibility,  organization  and  eiinipineiit,  and  others  willi- 
ont  these  qualifications.  It  is  with  the  former  we  deal  in  this  article. 
As  to  the  policy  of  letting  work  to  contract:  l'"ach  side  of  the  <|nes- 
tion  has  its  iiarlisans,  the  negative  side  being  usually  laUen  by  of 
fleers  who  have  cillicr  been  badly  dealt  with  by  some  contractor,  or 
lime  mistaken  ideas  rA  economy.  .As  a  rule  where  the  railroad 
company  is  not  large  enough  to  warrant  a  j>crniaiieiil  conslruction 
dcparliiKiil,  new  work,  if  not  contracted,  is  earriort  on  at  Krcaicr  ex- 
pense than  if  let  to  a  responsible  contractor  fiu"  many  reason";, 
among  thcni  being  the  following: 

First,  TIic  incentive  lo  push  work  is  not  as  potent  in  the  railway 
employe  as  in  thi'  I'oiur.ielor. 

Second.  If  construction  work  is  carried  on  by  a  temporary  organ- 
ization, inexperienced  men,  indifferent  as  to  results,  must  of  neces- 
sity be  employed;  the  man  or  men  in  charge  having  regular  dulie- 
lo  perform  in  the  operating  department,  will  be  unable  lo  proi)eri> 
look  after  both  construclioii  .uid  nperalion:  lieiice  eitlier  or  bntli 
departments  must  suffer. 


Mr.  A.  M.  Ilcwcs,  secretary  ami  Ireasurtr,  was  (ornierly  in  the 
stock  and  grain  brokerage  business,  has  been  with  the  company 
since  its  Incorporation,  and  has  hati  years'  of  experience  in  rmaneial 
matters. 

The  l-'lectrical  Installation  (7o.  iluring  the  last  six  years  has  ctini- 


mi;tropoi,it.\n.  k.vns.vs  citv. 

Third,  By  contracting,  the  cost  of  a  piece  of  work  is  delerinineil 
prior  to  commencement  instead  of  after  completion. 

Fourth,  The  purchaser  relieves  himself  from  responsibility.  In 
short,  by  contracting  work  the  purchaser  fixes  in  advance  the  cost. 
gets  a  quicker  and  Detter  job,  shifts  the  responsibility  and  at  the 
same  time  saves  money. 

The  Electrical  Installation  Co.,  of  Chicago,  has  gained  the  confi- 
dence of  engineers  and  its  customers  by  the  execution  of  only  the 
highest  class  of  work.  The  intent  of  the  engineer  in  the  specifica- 
tion is  realized,  and  the  spirit  of  the  contract  given  fullest  consider- 
ation. Disputes,  delays  and  extra  claims  are  avoided  by  a  broad 
comprehension  of  the  engineer's  purpose.  These  business  methods 
result  in  a  satisfactory  and  permanent  piece  of  work.  Mr.  J.  I. 
Case,  the  manufacturer  of  Racine.  Wis.,  is  president  of  the  company, 
and  devotes  considerable  time  to  the  management  of  its  affairs.  The 
name  J.  I.  Case  is  favorably  known  the  world  over. 

Mr.  Fred  H.  Fitch,  vice-president,  is  also  the  general  manager  of 
the  Sioux  City  Traction  Co.  of  Sioux  City,  la. ;  was  formerly  con- 
nected with  the  Chicago  City  Railway  Co..  an<l  is  a  man  expert  in 
railway  financing,  construction  and  operation. 

Mr.  J.  A.  Brett,  general  manager,  has  been  constructing  railways 
since  the  use  of  electricity  as  a  motive  power,  having  first  served 
with  the  Sprague  Electric  Motor  Co.  in  1886. 


I'KKIlKKN.  SOI    Til   MDK  Kl.K V.\l  Kl).  miCAO'i. 

pleted  work  under  112  contracts  for  electric  railway  construction 
and  equipment.  Some  of  its  most  important  work  is  shown  in  the 
accompanying  illustrations.  We  give  a  depot  scene  on  the  Wells- 
uin  &  Jackson  Belt  Ry.,  a  part  of  the  Hocking  Valley  system,  oper- 
ating between  Wellston  and  Jackson,  O.  The  Hocking  Valley  Ry. 
was  one  of  the  first  steam  roads  to  adopt  electricity  as  a  motive 
power  on  branch  lines.  The  Electrical  Installation  Co.  not  only 
constructed  and  equipped  this  road  under  contract,  but  designed 
the  power  plant,  and  did  all  of  the  construction  work  under  its  own 
specifications.  That  the  work  was  thorough  is  evident  from  the  fol- 
Inwing  letter  written  a  few  weeks  ago  by  Chief  Engineer  Sheldon, 
w  lio  says: 

"It  affords  me  pleasure  to  testify  to  the  stability  and  satisfactory 
performance  of  the  electric  plant  of  this  company,  which  was  de- 
signed and  installed  by  you  in  Jackson  County.  C.  in  1895-6.  .Ml 
of  the  equipment  furnished  and  construction  work  done  by  you  is 
in  first-class  condition  after  a  continuous  operation  since  Mar.  1. 
1896.  during  which  time  there  has  not  been  a  single  stoppage  or 
delay  in  our  traffic,  which  begins  at  5  a.  m.  and  runs  till  11  p.  ni. 
The  record  is  one  of  which  your  people  may  well  feel  proud,  as  \vc 
certainly  do." 

.Another  view  of  this  company's  work  shows  track  construction  of 


CAR  ON  WELI.STOX  i  JACKSON  BELT  LINE.    HOCKING  VALLEY  . 

the  very  highest  class,  for  the  Metropolitan  Street  Railway  Co.  of 
Kansas  City.  Mo.,  which  is  known  to  contractors  throughout  the 
West  as  most  exacting  in  its  requirements  for  high  quality  of  con- 
struction.. The  Electrical  Installation  Co.  has  completed  work  for 
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this  company  under  10  separate  contracts,  and  new  work  has  been 
awarded  them  this  year,  which  will  detain  one  of  the  large  con- 
struction  forces  in   Kansas  City  probably  until  April,   igoo. 

.\nother  view  shows  a  part  of  the  feeder  work  on  the  South  Side 
Elevated.  Chicago.  All  of  the  electrical  construction  work  on  the 
elevated  structure  and  the  entire  electrical  equipment  of  the  i8o 
cars  was  done  by  the  Electrical  Installation  Co.  in  1897-8.  The 
drilling  for  track  bonding  was  done  while  trains  were  operated  on 
three  minutes'  headway,  and  with  but  very  few  delays  of  not  more 
than  10  seconds.  In  fact  all  of  the  work  was  done  under  the  most 
extraordinary  and  unfavorable  conditions,  and  the  contractors  have 
often  been  complimented  for  the  careful  manner  in  which  it  was 
prosecuted,  as  well  as  for  its  high  quality  and  permanency. 

The  company  is  in  the  field  for  the  financing  and  complete  con- 
struction and  equipment  of  electric  railways  and  lighting  plants. 
Its  organization  is  thorough,  efficient  and  constantly  maintained, 
and  the  volume  of  business  done  by  this  company  has  given  it  an 
experience  valuable  to  those  having  work  in  its  line.  The  general 
offices  are  located  at  1517  Monadnock  Building,  and  attendants 
upon  the  American  Street  Railway  Association  convention  are  ex- 
tended a  cordial  invitation  to  call. 

•  ■  » 

NEW  PLANT  OF  CHRISTENSEN  ENGINEER- 
ING CO.,    MILWAUKEE. 


That  this  company  has  practically  and  satisfactorily  solved  the 
problem  of  air  braking  on  street  cars  is  strongly  emphasized  by 
the  fact  that  twice  within  the  past  year  the  company  has  found 
it  necessary  to  double  the  size  and  output  of  its  manufacturing 
plant,  and  that  the  demand  has  so  rapidly  increased  that  it  is  now 
imperative  to  again  increase  its  capacity  100  per  cent.  The  manage- 
ment believes  that  the  very  satisfactory  results  obtained  by  all 
the  roads  using  the  company's  devices,  has  thoroughly  demon- 
strated that  the  apparatus  is  now  reduced  to  a  condition  of  efficien- 
cy and  durability  which  insures  its  success.  The  amount  of  busi- 
ness already  done,  together  with  the  large  amount  on  hand  and 
in  sight,  fully  warrants  the  investment  of  sufficient  capital  in  special 
machinery  and  modern  appliances  to  insure  not  only  prompt  de- 
liveries, but  to  admit  of  the  manufacture  of  goods  at  a  cost  which 
will  enable  it  to  supply  the  demand  at  the  lowest  possible  price 
consistent  with  first  class  material  and  workmanship.  A  factory 
site  of  seven  acres  has  been  purchased,  conveniently  located  as  to 
railroad  facilities,  combined  with  features  of  beautiful  and  health- 
ful surroundings,  which  would  make  it  desirable,  even  for  hand- 
some residences.  On  this  site  the  company  is  erecting  a  modern 
plant,  consisting  of  foundry  and   machine  shops,   which  will   give 


sufficient  capacity  to  insure  its  ability  to  fill  orders  proinptly. 
The  plans  for  the  new  shops  have  been  drawn  with  great  care,  and 
all  the  latest  conveniences  known  to  the  trade  will  be  incor- 
porated. Compressd  air  will  be  used  in  the  many  capacities  for 
which  it  has  been  proved  the  most  suitable  power,  and  machine 
tools  will  be  run  by  electric  inotors  arranged  in  small  units  for 
convenience. 

The  works  are  so  arranged  that  there  is  ample  space  between 
the  buildings,  giving  plenty  of  light,  and  the  spaces  not  occupied 
will  be  devoted  to  well  kept  lawns.  The  power  house  will  be 
located  centrally,  so  that  the  electric  transmission  to  the  motors 
located  in  various  parts  of  the  works  will  be  effected  with  the  least 
possible  amount  of  loss. 

The  boiler  room  is  immediately  adjoining  a  railroad  track,  and  is 
slightly  lower  than  the  latter,  so  that  coal  is  easily  unloaded. 

The  power  house  will,  besides  the  boilers,  contain  direct  con- 
nected generators  in  units  of  100  h.  p.,  and  various  dynamos  for 
giving  voltages  of  80,  110,  220,  250,  450,  550,  650,  750  and  1,000 
volts  for  testing  purposes,  as  well  as  power. 

The  foundry  will  be  located  near  the  power  house  and  the  coke 
bins  and  a  store  house  for  pig  iron  will  be  immediately  alongside 
the  track,  within  easy  reach  of  the  cupolas.  The  foundry  will  be 
fitted  with  the  latest  improved  machinery,  having  electric  traveling 
cranes  and  compressed  air  cranes  for  the  lighter  work.  The 
method  of  molding  will  be  in  accordance  with  the  latest  improved 
practice,  compressed  air  being  used  for  tamping,  and  wherever 
practical  to  use  it.  This  foundry  building  is  connected  with  the 
main  buildings  by  means  of  compressed  air  cranes,  with  tracks  ar- 
ranged in  such  a  way  that  the  product  can  be  transferred  readily. 
The  machinery  in  the  foundry  will  be  operated  by  electric  motors 
throughout,  in  fact  no  steam  will  be  uscil  anywhere  in  the  plant, 
except  in  the  power  house. 

The  main  machine  shop  will  be  arranged  with  electric  traveling 
cranes  to  handle  the  heavier  work.  The  lighter  work  will  be 
handled  by  compressed  air  cranes  arranged  to  cover  practically 
the  whole  area  occupied  by  machine  tools,  in  which  articles  weigh- 
ing over  50  lb.  are  being  finished.  The  machines  will  be  so  ar- 
ranged that  when  the  parts  are  finished,  they  will  be  near  the  de- 
partment where  the  complete  equipments  are  assembled,  imme- 
diately adjoining  this  department  is  the  testing  room,  in  which 
also  are  arranged  cranes  of  various  capacities  for  handling  the 
machines  and  after  testing,  the  equipments  are  either  shipped  or 
deposited  in  the  warehouse,  which  is  arranged  with  a  railroad  track 
immediately  in  its  center.  The  warehouse  is  likewise  fitted  up 
with  cranes  for  conveniently  handling  the  goods,  and  is  also  pro- 
vided with  wood  working  machinery  for  making  packing  boxes, 
both  for  domestic  and  foreign  shipment. 
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WORKS  OF  THE   McGUIRE 

CO. 


MANUFACTURING 


Tlic  McCiiiirc  M.-uuif.icliiiiii)^  Co.,  iif  Cliicann,  was  ,'iiiiiitig  tlic 
fn  si  in  lliis  country  to  take  up  tlic  nianufactuiT  of  electric  trucks 
tor  street  railways,  and  it  is  tlie  owner  of  a  large  number  of  the 


'1  lie  trucks  ina'le  by  this  company  are  in  use  in  all  the  large 
cities  of  America,  and,  indeed,  there  is  hardly  a  road  in  the  country 
where  some  sort  of  the  product  of  this  company  is  not  in  use.  The 
designs  and  workmanship  arc  of  the  hixhest  order,  and  can  be 
found  in  operation  on  lines  where  safety  to  Ihc  traveliiiK  public 
is  the  first  consideration.     In  fact,  the  company  boldly  advertises 


W.  A.  McC.UIKK. 


W.  J.  COOKE. 


most  valuable  p.ilcnts  covering  important  features  in  truck  con- 
struction, nnd  is  believed  to  have  produced  inore  original  designs 
of  trucks  than  all  the  other  makers  put  together.  Many  of  its  de- 
signs have  been  copied  in  this  country  and  throughout  Europe, 
especially  in  Germany. 


that  it  does  not  pretend  to  rival  competitors  in  the  question  of 
price — or  rather,  the  original  cost  of  the  truck — but  claims  that 
its  trucks,  while  costing  a  trifle  more  in  the  first  place,  in  the 
long  run  are  the  cheapest  trucks  made. 

While   the   company   has   sold   large   numbers   of   trucks   abroad. 


WORKS  OF  THE  McGUIRE  MAXrFACTURIXG  CO. 


724 


STREET  RAILWAY  REVIEW. 


[Vol.  IX,  No.  lo. 


but  link-  atlcntion  lias  been  given  to  that  market,  being  perfectly 
satisfied  with  the  trade  it  has  had  here.  It  certainly  has  had  a 
most  successful  career,  and  has  always  maintained  the  very  highest 
credit.  Having  an  abundance  of  capital,  it  has  always  been  able 
to  purchase  its  raw  material  at  the  very  best  market  and  has 
always  taken  the  advantage  of  discounting  its  bills. 

Besides  the  truck  business,  the  company  has  made  an  enviable 
reputation  as  builders  of  snow  sweepers.     A  very  interesting  item 
about  snow  sweepers  will  be  found  in  another  column,  which  illus- 
trates  the    magnitude   to   whic'h   this   branch   of   the   business   has 
grown.       It    also    makes   a   car    heater, 
called    the    "New    Columbia."      It   is   a 
very  superior  design,  and  as  well  as  be- 
ing a  heater  it  is  an  ornaiuent  to  the  in- 
terior  of  the   car.     This   branch   of  the 
Inisiness    has    also    been    very    success- 
ful. 

Mr.  W.  .-X.  McGuirc,  the  originator 
of  the  company,  who  has  been  its  presi- 
dent and  genera!  manager  from  the 
first,  is  the  principal  owner,  and  besides 
being  entirely  responsible  for  the  finan- 
cial part  of  the  company,  has  given 
much  of  his  attention  to  designs  and  in- 
ventions, w'hich  cut  a  prominent  figure 
in  the  business  of  the  company.  He  has 
accumulated  a  comfortable  fortune 
and  might  have  retired  years  ago,  but  takes  a  great  pride  in  the 
company  bearing  his  name  and  is  exceedingly  jealous  of  its  rep- 
utation. He  is  sharp  in  a  business  way,  but  upright  and  honor- 
able in  all  his  dealings.  Mr.  \V.  J.  Cooke  is  the  vice-president  of 
the  company,  and  has  been  since  it  was  organized.  He  has  had 
charge  of  the  sales  department  from  the  first.  He  is  the  Chester- 
field of  salesmen  in  the  railroad  line  and  thousands  of  railway  peo- 
ple are  always  glad  to  see  his  smiling  face  whether  they  need  his 
services  or  not.  He  is  a  heavy  owner  in  the  company  and  has  ac- 
quired an  independence,  which,  however,  has  no  effect  upon  his 
graceful  manners. 

The  works  arc  located  on  a  valuable  piece  of  ground  owned  by 
the  company,  about  one  mile  from  the  court  house,  bounded  on  the 
west  by  Morgan  St.,  on  the  south  by  Kinzie  St.  and  on  the  east 
by  Sangamon  St.  While  the  plant  is  quite  large — covering  several 
acres — it  is  entirely  too  crowded  for  such  a  business  as  is  being 
done  at  present,  as  the  accompanying  cut  will  show,  every  particle 
of  floor  space  being  covered  with  material  or  machinery.  There  is 
not  much  question  but  that  the  near  future  will  find  the  company 
compelled  to  extend  its  plant.  In  fact,  an  option  has  already  been 
secured  on  a  large  property  in  the  southern  part  of  the  city. 

Wc  add  a  list  of  a  few  of  the  patented  features  of  the  McGuirc 
trucks   which    are   now   being   sold   in   large    quantities    lo    railway 


.\K<;i"iKK  ii.\x(;kr. 


companies  to  be  applied  on  all  makes  of  trucks:  The  elastic  brake 
hanger,  safety  brake  shoe,  double-acting  brake  rigging,  three- 
quarter  elliptic  spring,  ratchet  brake  handle,  method  of  cushioning 
frame  on  axle,  and  adjustable  traction  feature  in  bicycle  trucks. 
.\bout  5,000  of  the  McGuirc  brake  hangers  have  been  sold  to  rail- 
way companies  during  the  past  year  for  use  on  the  trucks  of  other 
makers. 

The  following  paragraph  heads  a  recent  circular  issued  by  the 
McGuirc  company: 

"Since  it  has  become  a  fact  that  cast  steel  can  be  made  to  equal 
rolled  steel,  and  that  it  is  susceptible  of  being  worked  in  a  forge 
in  the  same  manner  as  the  ordinary  bar  steel,  and  since  the  old 
difficulty  with  cast  steel — of  blow  holes  and  shrinkage  cracks — has 
been  overcome,  we  have  adopted  this  metal  in  the  double  and  single 
trucks." 

The  solid  steel  Columbian  truck,  a  cut  of  which  is  shown  on  an- 
other page,  has  in  its  construction  all  the  advantageous  features 
which  have  developed  in  the  experience  of  the  McGuirc  company, 
and  it  has  fewer  parts  than  any  other  truck  in  use.  Its  frame 
being  made  of  cast  steel,  has  all  the  spring  seats,  spring  cap,  hous- 
ings, etc..  cast  into  one  piece,  which  must  surely  be  a  great  ad- 
vantage. 

The  No.  39  truck  is  especially  designed  to  carry  a  long  car  body 
as  low  as  possible.  Its  features  are:  Solid  steel  frame  cushioned 
over  each  box  (Cloud-McGuire  patents),  center  bearing,  swing 
bolster  on  elliptic  and  spiral  springs,  short  wheel  base  (4  ft.), 
motors  hung  outside,  car  body  carried  as  low  as  on  a  single  truck; 
with  one  motor  it  is  considered  by  many  the  best  maximum  traction 
truck  on  the  market,  and  is  the  lightest  weight  for  its  strength  of 
any  truck  manufactured. 

These  two  are  the  latest  productions  of  the  McGuire  company 
and  its  order  books  show  that  it  is  to  deliver  about  600  of  them 
within  the  next  three  months.  The  following  is  what  Mr.  Cum- 
niings,  superintendent  of  the  Indiana  Railway  Co.,  South  Bend, 
Ind.,  says  about  the  No.  39  truck: 

"Let  me  say  right  here,  that  this  truck  for  high  speed  interurban 
service  is  highly  satisfactory.  It  rides  like  a  sleeping  car.  It  is 
the  simplest  in  its  construction,  and  we  do  not  hesitate  to  say  that 
it  is  the  best  truck  we  ever  saw.  It  has  so  many  good  points  that  it 
must  be  seen  and  used  to  be  appreciated.  Come  down  and  see  us 
and  bring  your  friends  and  we  will  show  you  the  very  best  equipped 
high  speed  service  in  the  country." 

It  will  repay  a  visitor  to  the  convention  to  sec  this  equipment  on 
the  Indiana  Railway.     The  solid   steel   Columbian   may  be  seen  in 
use  on  the   Chicago   City   Ry.  on   the   South  Side,  or  the   Chicago 
Consolidated  Traction  Co.  on  the  North  Side. 
«  «  » 

The  Northern  Ohio  Traction  Co.,  of  Akron,  has  notified  the 
chief  of  police  that  police  ofificers  in  the  future  will  not  be  permitted 
to  ride  free  on  its  cars  unless  in  full  uniform. 


MONUMENTS  IN  LUICA(;0  PARKS. 
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TRANSFORMING  TRAM   HEAD  GIRDER  INTO 
GROOVED   RAIL. 

A  dc'cidcilly  iioM-l  iinllmil  nl  |priiiliiciTiK  a  ki'"ivc(1  r.'iil  lias  Ijccii 
iiivcnleil  by  Mr.  S.  J.  liiicUlarul,  of  .Spriiigra-kl,  Ma^s.  Ili-  ai-coni 
plislics  this  with  any  section  of  fjirdcr  rail  by  fitting  into  ih<- 
Irini  an  iron  |ia\inn  blocl<  of  special  shape.  This  invc-ntion.  like 
inniy  olliii^.  \v:i^  liu-  n-snll  ol  ;i  necessity.  The  city  (Icsireil  the 
railway  cornp.iny  to  nse  a  yroovnl  rail  on  one  of  its  streets,  ami 
the  proposed  change  from  the  old  rail  to  a  grooved  was  estimated 
to  cost  the  company  $H.ooo  for  rail  and  the  city  $10,000  for  paving. 
Mr.  BncUland  is  one  (A  the  aldermen,  and  in  his  elTort  to  accom- 
plish the  desired  residt  at  less  e.\|)ense.  originated  the  iron  paving 
block,  which  bears  his  name.  Hy  his  system  the  estimates  have 
been  cnt  down  with  .-i  s.-iving  of  $7,000  to  the  city,  and  $6,ck)o  to  the 
com])any. 

Onr  illnstration  conveys  a  good  idea  of  how  the  block  is 
shaped  ,ind  nsed.  and  where  laid  in  brick  paved  streets,  as  is  pro- 
posed in  Springfield,  involves  little  distindjance  of  the  pavement. 
City  Engineer  Monlton  says  of  ihe  track  laid  experimentally: 

"1  have  examined  the  scclio)i  .)f  old  rail  track  on  Dwight  St. 
ill  this  city,  which  has  been  treated  by  the  application  of  your  blocks 
on  ihe  inside  flange  of  rails,  and;  as  far  as  surface  indications  show, 
il  ,i|)pcars  to  answer  all  practical  iinriinses  as  forming  a  safe  piece  of 


the    expo»iti>Mi,    llie    mayor    and    several    oilurs.      .Music    was    fur- 
nished by  a  chorus  of  600  voices. 

.'\t  night  there  was  an  illuminatioti  of  the  region  surrounding 
the  City  llall  and  the  .X venue  of  Fame,  which  consists  of  a  colon- 
nade along  liroad  St.  for  some  hundred^  of  yariK. 


ATTACHMENTS  FOR  AUTOMATIC  COUPLERS. 


Till'  VV.  I.  Van  iJoru  Co.,  of  Chicago,  in  addition  to  tlie  <le- 
veloping  of  the  well  known  Van  Dorn  coupling  head,  has  paid 
considerable  attention  to  the  perfecting  of  attachments  for  con- 
necting these  cou|)lers  to  the  car. 

In  I^'ig.  I  is  shown  a  No.  5  coupler,  connected  to  the  Van  Uorn 
improved  ball  joint  attachment.     With  this  arrangement  the  heail  is 


"K;.  1-WITI!  liAI.L  JOINTS. 


UOCKLAXI)  1>,\VIN(,   llI.dCK. 


re.idily  joined  to  the  car  body,  either  by  using  a  block  of  wood  or 
flat  bar  of  iron,  i  x  X  in.:  the  length  of  the  attaching  bar  can  be 
easily  regulated,  and  the  lost  motion  is  reduced  to  the  minimum. 
An  adjustment  of  J^  of  an  in.  to  allow  for  wear  has  been  provided. 

In  Fig.  2  is  illustrated  what  the  Van  Dorn  company  calls  the 
Barnes  T-rail  attachment,  made  especially  for  very  heavy  service. 
and  particularly  to  meet  the  re(|uirements  of  elevated  roads.  It  is 
simply  a  T-rail.  weighing  80-lb.  to  the  yard,  and  swiveled  on  Ihe 
body  bolster.  The  coupling  head  is  bolted  on  to  the  T-rail  with 
four  turned  bolts  with  rimmed  holes.  This  makes  a  very  solid 
coupling,  durable,  easily  adjusted  and  inexpensive  to  maintain. 
There  arc  two  springs  to  each  attachment. 

The  Van  Dorn  couplers,  in  connection  with  these  attachments, 
have  effectually  solved  the  problem  of  automatically  coupling  trail 
cars   on   street   surface,   and   elevated   railways.     They  arc  also  of 


track  likely  to  cause  no  complaint  from  the  public.  There  has 
been  less  chance  to  test  the  wear  of  the  blocks  from  the  wdieels 
of  the  street  cars  than  could  be  wished,  although  in  track  perfectly 
laid  there  should  be  no  contact  with  wheel  flanges,  but  as  far 
as  wear  from  nearly  a  year's  traffic  of  ordinary  vehicles  is  con- 
cerned, there  is  little  evidence  of  it. 

"It  would  appear  that  the  close  fitting  of  the  block  on  both  top 
and  bottom  of  the  inner  flange  or  rail  head,  together  with  supple- 
mentary support  obtained  from  concrete  or  paving  tightly  \i  dged 
under  the  blocks  and  extending  to  web  of  rail  would,  when  the 
paving  between  the  rails  is  well  laid,  render  the  blocks  stationary, 
and  as  long  as  horizontal  movement  is  restrained  there  can  be  no 
vertical  movement  and  consequent  looseness.  The  section  of  track 
before  mentioned  being  well  laid  and  the  paving  between  the  rails 
being  brick,  there  is  no  evidence  that  any  movement  h.ns  taken 
place  in  any  block." 

Numerous  tests  were  made  with  blows  from  a  is-lb.  sledge,  and 
inserting  an  iron  bar  in  the  groove  and  running  a  loaded  sprinkling 
car  over.  No  damage  was  occasioned  by  these  and  other  severe 
tests.  As  .shown  in  the  cut  no  bolts  are  required,  and  the  blocks 
are  placed   with  ordinary  labor. 

EXPORT  EXPOSITION  AT  PHILADELPHIA. 


Willi  imposing  ceremonies  and  in  the  presence  of  a  large  party 
of  distinguished  guests,  the  National  Export  Exposition  at  Phila- 
delphia was  opened  on  Thursday.  September  14th.  The  exercises 
included  a  large  parade,  in  which  the  governor  of  Pennsylvania, 
the  mayor  of  Philadelphia,  numerous  civic  officers,  Rcar-.\dmiral 
•Sampson  and  officers  of  the  North  .\tlantic  squadron,  and  many 
distinguished  citizens  identified  with  the  promotion  of  the  expo- 
sition, took  part;  orations  were  delivered  by  the  governor.  Con- 
gressman  Hepburn   of   Towa.   Mr.   Wilson,   managing  director   of 


FIG.  :;    WITH  T-R.\IL  -ATTACHMENT. 

great  value,  when  two  cars  are  to  be  used  together  for  bucking 
snow  in  winter.  .An  important  advantage  possessed  by  these  de- 
vices is  their  .ability  to  couple  to  other  makes  of  couplers,  as  the 
draw-  bars  make  a  common  pin  and  link  coupler,  and  the  coupling 
bar  can  be  placed  in  cither  of  the  draw  bar  heads  as  desired.  .All 
the  elevated  roads  in  Chicago  and  Brooklyn  arc  employing  Van 
Dorn  couplers,  as  well  as  the  leading  street  railway  companies. 


ELECTRICITY  AT  ILLINOIS  UNIVERSITY. 


A  number  of  new  courses  in  the  Department  of  Electrical  En- 
gineering have  been  added  in  the  field  of  electro-metallurgy,  alter- 
nating current  working  and  polyphase  testing,  and  electric  light- 
ing and  power  plants,  at  the  University  of  Illinois.  Champaign 
and  Urbana.  III.  The  equipment  of  the  electrical  engineering  labor- 
atory is  being  continuously  increased  for  regular  and  advanced 
work  in  these  branches. 

The  four  years  undergraduate  course  has  been  made  elective  for 
the  last  year  and  a  half:  that  is.  a  student  may  elect  his  further 
work  in  the  regular  electrical  course,  in  the  electro-physical  course, 
or  in  the  electro-chemical  course.  The  degree  of  electrical  engineer 
is  given  only  after  completion  of  five  years.  The  fifth  year  is 
devoted  entirely  to  special  work. 
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THE  BRYAN   CAR  DISMANTLER. 


The  manager  who  has  once  witnessed  the  operation  of  the  device 
described  in  this  article  will  hardly  consider  his  shop  equipment 
complete  without  it.  Our  illustrations  show  this  system  as  in- 
stalled in  the  Frankstown  shops  of  the  Consolidated  Traction  Co., 
Pittsburg. 

The  dismantling  pit  in  which  the  device  operates  is  extended 
sideways   for   a   sufficient   distance   to   allow   for   hoisting  out   the 


BKYAX  CAR  DISMANTLER. 

wheels  and  motors.  On  the  floor  of  this  are  track  rails  placed  at 
right  angles  with  the  car  tracks  above.  A  section  of  the  track  over 
the  pits  sutticiently  longer  than  the  over  all  dimension  of  the  wheels, 
is  removable,  being  made  in  the  form  of  a  truck  with  small  wheels 
on  each  side  as  shown.  The  truck  is  provided  with  sliding  plates, 
curved  so  as  to  fit  the  flanges  of  the  wheels,  and  operated  by  screw 


BRYAN  CAR  DISMANTLER. 

handles,    and    which    form,    when    screwed    up    against    the    wheel 
flanges  a  cradle  that  centres  them. 

On  the  I-beams  tying  the  side  rails  together  are  provided  pivoted 
supports  for  the  motors.  The  pivoted  supports  have  screw  handles, 
so  that  when  thrown  in  position  they  raise  the  motor  to  facilitate 
the  removal  of  the  suspension.  The  ends  of  the  rails  of  these 
tracks  or  trucks   are  leveled  so  as  lo  slide  easily  into  position  when 


being  raised,  and  also  to  steady  the  truck  when  being  used  as 
a  running  track.  This  section  of  track  or  truck  is  mechanically 
raised  or  lowered  by  four  massive  screws,  so  placed  as  to  support 
the  four  corners  of  the  truck,  and  these  are  operated  simultaneously 
by  shafting  carried  on  the  frame  of  the  machine  under  the  pit 
floor,  and  arranged  to  operate  the  screws  by  means  of  bevel  gears. 
The  corner  posts  of  the  frame  are  threaded  to  suit  the  screws 
and  form  bearing  for  the  bevel  gears  operating  the  screws.  The 
power  is  supplied  by  a  railway  motor,  in  the  latest  design,  arranged 
to  gear  direct  into  one  of  the  line  shafts.  This  motor  is  operated 
by  an  ordinary  street  car  controller. 

At  the  four  corners  and  just  outside  the  movable  section,  are 
pivoted  arms  with  movable  steel  shoes  which  may  be  turned  up 
vertically  or  folded  away  beside  the  rail  when  not  in  use  sup- 
jiorting  the  car.  The  supports  for  these  pivoted  arms  are  carried 
(in  substantial  cast  iron  columns  so  designed  as  to  hold  the 
lirickwork  of  the  pit  walls  in  position. 

In  the  operation  of  the  device  the  car  is  run  into  position  over 
the  pit,  the  curved  slides  are  screwed  up  against  the  wheel  llanges, 
the  motor  supports  screwed  up,  taking  the  weight  of  the  motor 
oflf  the  suspension,  the  pivoted  arms  are  turned  up,  bringing  the 
shoes  under  the  ends  of  the  truck  frame  so  as  to  support  the  weight 
of  the  car.  The  connections  are  then  severed,  the  journal  box 
bolts  and  brake  rods  are  removed,  then  the  wheels,  axles,  one  or 
both,  with  the  motors,  are  quickly  lowered  by  means  of  the  screws, 
till  the  side  wheels  of  the  movable  section  rest  upon  the  rails  in 
the  bottom  of  the  pit,  when  it  is  easily  run  to  one  side,  bring- 
ing the  wheels  and  motors  into  position  so  as  to  be  readily  picked 
up  by  a  crane  and  placed  in  some  convenient  place  on  the  shop 
floor,  where  the  motors  can  be  opened,  inspected  and  repaired. 

A  new  set  of  axles  and  motors  can  be  rapidly  replaced  by  re- 
versing the  process.  The  crane  pickes  up  the  extra  set  and  lowers 
them  into  the  movable  section.  The  wheel  flanges  dropping  into 
the  curved  cradles,  and  the  motors  resting  on  the  motor  supports, 
which  efTectually  centres  them.  The  movable  section  is  then  run 
under  the  car,  and  the  motor  being  started,  the  screws  lift  the 
section  into  position  and  raise  the  car  from  the  supports.  The 
wheels  are  secured  in  place  and  the  necessary  brake  and  motor 
connection  made. 

With  four  men  the  whole  operation  of  renewing  both  pairs 
of  wheels  and  motors  and  replacing  them  with  new  ones  ready  for 
service  requires  from  20  to  25  minutes. 

The  device  can  be  arranged  so  that  the  truck  can  be  under  the 
car   lengthwise,    and    the   wheels   and    motors   taken   out    from    the 

end. 

This  device  was  first  designed  for  the  Consolidated  Traction  Co., 
of  Pittsburg,  Pa.,  by  Mr.  J.  Bryan,  engineer.  Park  Building,  Pitts- 
burg, and  is  now  manufactured  under  his  supervision;  all  inquiries 
for  particulars  should  be  addressed  to  him. 


McGILL,  POMEROY  &  CO. 


This  firm  is  the  successor  to  that  of  McGill  &  Pomeroy,  which 
was  dissolved  on  May  ist  last.  The  present  members  are  James  H. 
McGill  and  John  W.  Porter.  The  place  of  business  is  317  Dearborn 
St.,  Chicago,  and  the  concern  has  some  of  the  best  railway  agen- 
cies in  the  city.  Among  the  prominent  companies  represented  are 
the  Ohio  Brass  Co.,  overhead  material;  Forest  City  Electric  Co., 
commutator  bars:  J.  M.  Atkinson  &  Co.,  rail  bonds;  the  Cutter 
Electrical  &  Manufacturing  Co..  circuit  breakers  and  rheostats,  and 
the  Wagenhals  Manufacturing  Co.,  slow  feed  controller  handle. 
All  of  these  supplies  are  widely  and  favorably  known.  Goods  are 
kept  in  stock  at  all  times,  and  prompt  shipments  thereby  insured. 
The  house  also  handles  a  large  variety  of  electrical  mining  sup- 
plies, and  does  a  large  business  in  this  growing  field. 

Mr.  Jas.  H.  McGill.  the  senior  member  of  the  firm,  has  traveled 
extensively  among  street  railways  of  the  central  west  during  the 
past  five  years  and  enjoys  a  wide  acquaintance.  Mr.  John  W. 
Porter,  the  new  partner,  is  well  known  in  electric  lighting  circks, 
having  been  connected  for  many  years  with  this  industry  in  Chi- 
cago. Mr.  Edward  R.  Mason,  formerly  with  the  Mason  Electric 
Equipment  Co.,  is  traveling  salesman  for  the  firm  in  Chicago  and 

vicinity. 

•  •  » 

The  Terre  Haute  (Ind.)  Street  Railway  Co.  has  been  ordered 
to  put  fenders  on  its  cars  within  90  days  from  September  8th. 


Oct.  15,  iHfjtj. 
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TURNER  OIL  FILTER. 

Ill  iiKiiiy  plants  lilllr  alUiiliiin  is  |immI  I'l  llic'  iisr  ni  nil;  in  nilifis 
a  large  saving  is  fffccU'il  by  I  In-  use  nf  suilaliU-  ami  i-ITcclivr  fillers. 
.Such  a  device  is  llie  'I  iiriier  nil  filler,  niaile  liy  .\l.  A,  Tiirner, 
-777  Norlli  l.inctiln  .Si.,  ChicaKo.  This  filler  is  reliable,  iliir.ililc 
an'l  criiciciil.  .iml  i'.i|i;il)le  nf  giving  absnlulely  clean  nil  in  lln- 
niininiiini    lime    nl    lilli'alinn. 

Tin-  unrkniK  anil  1  misirnclinn  nf  ihe  'I'Mrnei-  filler  may  lie 
fcailily  nndrrslnnil  fumi  llie  .irmnipanymn  ilhisli-alinn  The  dirly 
nil  is  |iniire<l  inin  pan  I'',  in  seclion  1,  and  descends  ihrniigh  pipe 
I'",  discharging  intn  Ihe  waler,  l)elow  a  perfnraled  plale.  The  oil 
now  rises  Ihrougli  llie  iierfiiraliniis  nf  the  pl.ile  .md  passes  ii]i 
llirniigh  fillering  malerial  and  waler  iiiln  the  emu-  I),  escaping 
tlirough  perfnratinns  ;il  llic  Inp  nf  llie  ccdlar  nf  this  cnnc.  The 
oil    now    rises,    passing    Ihrongh    llie    second    perforaled    plate   and 


Seolion  1 


Section  3       Section    3        Section  4 


rnprditaii  MIevaled.  L'liion  Traction  Co,,  South  Cliicaxo  City  Ry.. 
.Alley  I.,  and  Union  Loop.  .Also  .Meinpliis  Street  Ry. ;  .Metropoli- 
tan, Kansas  City;  Toledo  Traction;  New  Jersey  ICIeciric  Ry.; 
Omaha  Street   Ry.,  and  many  fitliers. 

The  Turner  waste  cleaner  by  means  of  pressure  under  rollers 
and  jets  of  hot  water  and  steam,  recovers  a  large  pcrccnIaKe  of 
nil  and  waste.  In  the  Chicago  Edison  plant  (lighting^  the  weight 
nf  I  he  cleaned  waste  and  oil  recovered  represented  85  per  cent  of 
lln-  dirly  waste  treaterl. 


HOW  TO  KEEP  CAR  FLOORS  CLEAN. 


In  llic  gooil  nid  horse  car  days  now  rapidly  passing  iiuo  tra- 
dilinii.  the  car  lloor  and  its  condition  was  a  matter  of  little  cor- 
cerii.  ami  the  traveling  public  patiently  climbed  over  humps  of 
soggy  hay  with  never  a  suspicion  that  it  could  be  improved.     But 


SECTIIlNAI,   VIKW  <iV  (HI.  KILTICK   NO.  'l. 


UXITKI)  STATES  WIKE  MAT. 


fillering  material,  while  a  certain  .imoniit  nf  the  lu'a\  y  dirt  settles 
in  the  dirt  chamlicr.  and  should  he  drawn  off.  The  partially  fil- 
tered nil.  having  reached  the  pipe  L,  passes  into  section  2,  re- 
pealing the  same  nperation  as  in  section  i,  and  so  on  until  section 
4  is  reached,  when  it  enters  pipe  M  in  cylinder  N.  descending 
through  filtering  material  into  the  oil  reservoir.  The  arrange- 
ments nf  Ihe  dirt  chambers  in  sections  i,  2  and  3,  as  above  described, 
is   a   great    ad\antage   o\'er  all    other   fillers,    as   they   do   away   with 
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the  passing  of  the  oil  through  impurities  left  by  previous  filtrations. 
It  is  impossible  inr  the  dirt,  after  being  deposited  in  the  dirt 
chamber,  to  mix  with  Ihe  oil  or  w'ater.  as  the  chamber  is  p.acked 
with  nakuni  at  O.  The  filters  are  made  in  any  desired  size  and 
of  proper  shape  tn  conform  to  the  engine  or  other  rooms  where 
they  arc  to  be  placed.  The  directions  for  working  the  filters  are 
simple,   and    involve   little   care   and   attention. 

Hundreds  of  tluse  are  in  use.  and  in  Chicago  many  of  the 
finest  and  largest  plants  in  the  city  are  equipped  with  them, 
.Among  such  are  the  .Auditorium,  Pullman  Co.,  Public  Library, 
Calumet  Electric,  Crane  Co..  Cicero  &  Proviso  Electric  Rv..   Ntet- 


today  one  of  the  fundamental  principles  of  good  management  is 
in  the  neat,  cleanly  and  sanitary  condition  of  the  car.  To  ac- 
complish these  results  various  means  have  tieen  employed;  wooden 
seats  in  frames  arc  nailed  to  the  floor,  hemp  malting,  and  later  wire 
matting.  The  latter  seems  to  be  the  most  practical  solution.  But 
here  again  we  find  degrees  of  wire  matting,  and  the  desirable  one 
is  that  which  will  not  curl  at  the  ends;  that  is  self-cleaning,  and 
combines  a  neat  appearance  and  lasting  qualities  with  a  first  cost 
that  is  considered  reasonable. 

The  United  States  Wire  Mat  Co.,  of  Decatur,  111.,  makes  a  wire 
mat  which  combines  all  these  desirable  features.  Unlike  all  other 
wire  mats  it  is  one-sided,  which  allows  dirt,  cigar  stumps,  etc..  to 
pass  through,  instead  of  sticking  fast,  to  be  removed  by  hand. 
The  mat  is  made  in  any  width  desired,  and  in  any  length  up  to  one 
mile.  It  rolls  up  like  a  roll  of  carpet,  and  the  desired  length  for  a 
one-piece  mat  to  cover  the  entire  car  floor  can  be  cut  off  and 
made  ready  to  lay  in  five  minutes.  The  mat  is  made  of  a  special 
weave  from  the  best  galvanized  steel  or  brass  wire.  It  is  being 
largely  used  in  banks,  ofliccs.  halls  and  public  buildings,  but  no- 
where with  greater  satisfaction  than  where  adopted  on  street  cars. 

DEMAND  FOR  SAND  BOXES. 


The  Ham  sand  box  for  motor  cars,  made  by  the  Ham  Sand 
Box  Co..  of  Troy.  N.  Y.,  has  been  adopted  as  standard  by  a  large 
number  of  the  leading  roads  in  this  country  and  abroad,  and  the 
demand  is  constantly  increasing.  The  company's  works  arc  over- 
crowded with  orders,  particularly  duplicate  orders  from  old  cus- 
tomers. One  of  the  largest  car  building  concerns  in  Great  Britain 
is  using  the  Ham  Xo.  4  box  exclusively  on  all  the  cars  it  turns 
out.  and  has  ordered  this  pattern  in  large  quantities.  The  Glasgow 
(Scotland)  Tramways  has  adopted  the  Xo.  3  style  as  standard. 

The  Ham  Sand  Box  Co.  makes  five  different  types  of  boxes  to 
meet  dififerent  conditions,  and  is  just  bringing  out  a  sixtli.  which 
will  be  shown  for  the  first  time  at  the  coming  convention  of  the 
.\nierican  Street  Railway  .Association. 


.A  telephone  dispatching  system  will  be  installed  on  the  lines  of 
the  Philadelphia  &  West  Chester  Traction  Co. 
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RAIL  JOINT  HEATER. 


STEAM   VALVES  FOR   HIGH   PRESSURES. 


Willi  cacli  new  (levelopment  in  railway  conslruction  involving 
as  it  docs  new  work  and. additional  labor,  comes  shortly  appliances 
for'  making  this  work  both  easy  and  less  expensive.  One  of  the 
important  features  in  the  process  of  cast  welding  rail  joints  is  the 
proper  preparation  of  the  rail  ends,  and  unless  this  is  carefully  and 
thoroughly  done  the  succeeding  work  may  be  rendered  useless  by 
the  breaking  of  the  joint. 

The  rapid  adoption  by  roads  in  all  parts  of  the  ccnmlry  of  the 
welding  system  will  make  the  rail  joint  heater,  which  wo  illus- 
trate herewith,  an  appliance  of  interest  to  a  large  numlK-r  of  engi- 
neers, managers  and  contractors.     The  machine  has  two  pr.worful 


VVUITK  K.\1L  .lOINT  HK.^TICK. 

burners  mciuntcd  on  a  lO-gallon  tank.  The  buniers  are  provided 
witli  a  swinging  motion  both  lateral  and  vertical,  w-hich  permits 
of  instant  adjustment  to  any  desired  position.  The  burners  produce 
a  white  heat  with  lO  minutes'  ai)i)lication.  The  tank  is  powerfully 
constructed,  the  joints  being  brazed,  and  will  stand  a  pressure  of 
500  lb.,  making  its  operation  perfectly  safe.  It  has  already  been 
adopted  by  nearly  all  the  roads  doing  welding  and  is  giving  great 
satisfaction.  It  is  made  by  the  White  Manufacturing  Co.,  of  158 
Indiana  St.,  Chicago,  and  complete  details  and  directions  for  use 
will  be  sent  on  application.  The  same  concern  also  manufactures 
many  oiIkt  ajipliances  used  in  railway  .shop  and  construction  work. 


THE  Q  &   C   CO. 


The  Q  &  C  Co.,  of  Chicago,  maker  of  steam  and  street  railway 
specialties,  has  gradually  increased  the  scope  of  its  business  and 
added  new  appliances  and  devices  to  its  list  of  goods,  until  it  now 
handles  over  40  distinct  specialties.  These  include  trolley  and 
electric  light  poles,  tie  plates,  metal  saws,  rail  drills,  jacks,  street 
car  steps,  oil  purifiers,  pneumatic  tools,  steel  rails,  steel  ties,  frogs 
and  switches,  switch  and  signal  stands,  etc.  One  of  the  latest 
devices  brought  out  by  the  company  is  its  roadbed  sprinkler  for 
saturating  the  roadbed  of  steam  roads  and  electric  inlerurban  lines 
with  oil,  for  the  purpose  of  eliminating  vegetation,  weeds  and 
grasses,  permanently  laying  the  dust,  preventing  frost  between 
the  rails  and  in  general  increasing  the  comfort  and  safety  of  trav- 
elers. Oil  sprinkling  has  already  become  popular  with  a  number 
of  steam  roads,  and  the  practice  will  soon  be  introduced  on  several 
high  speed  interurban  roads. 

The  president  of  the  company  is  Mr.  Chas.  F.  Quincy.  Mr. 
Quincy  is  a  native  of  Boston,  and  has  had  many  years'  experience 
in  the  manufacture  of  railroad  specialties.  He  is  vice-president  of 
the  National  Association  of  Manufacturers  of  Illinois.  Mr.  Frank 
W.  Edmunds,  who  has  charge  of  the  Chicago  office,  has  been  con- 
nected with  the  company  for  eight  or  nine  years,  and  during  the 
last  two  or  three  years  has  taken  an  active  part  in  its  management. 
The  .general  offices  are  at  rooms  700-709  Western  Union  Building. 

The  Q  &  C  Co.  acts  as  western  representative  lor  the  Pennsyl- 
vania Steel  Co.,  the  Maryland  Steel  Co.,  the  Pearson  Jack  Co. 
and  numerous  other  well  known  manufacturing  concerns. 


In  iirder  lu  meet  llie  re(|uirements  ui  nuxlern  extreme  high 
liressure  steam  plains,  the  Crane  Co.,  of  Chicago,  has  designed  a 
line  of  straight-way.  globe  and  angle  valves  suitable  to  stand  a 
working  pressure  of  250  lb.,  and  tested  to  800  lb.  per  sq.  in.  These 
valves  are  very  massive,  and  care  has  been  taken  in  their  construc- 
tion to  distribute  the  metal,  both  iron  and  brass,  in  order  to  best 
meet  the  heavy  stresses  to  which  they  are  subjected,  due  to  ex- 
pansion and  contraction,  and  to  resist  the  unusual  straining  caused 
by  the  settling  of  the  pipes.  The  body  of  these  valves  is  very  heavy, 
and  has  large  and  free  openings.  The  seat  in  the  body  is  made 
extra  heavy,  of  hard  metal,  and  in  the  globe  and  angle  patterns 
is  fitted  with  the  Crane  improved  bridge  to  guide  the  swivel  disk. 

The  swivel  disk  is  made  with  a  guide.  Sizes  up  to  six  in.  are 
made  of  solid  hard  metal.  The  larger  sizes,  eight  in.  and  upward,  are 
also  made  of  hard  metal,  and  are  stiffened  with  a  cast-iron  plate, 
thereby  making  the  disk  very  rigid.  The  combination  of  the 
guide  on  the  disk  and  the  liridge  on  the  seat  insures  the  square 
seating  of  the  disk,  and  alsd  jirevents  the  rattling  of  the  disk 
caused  by  the  pulsatiim  nl  the  steam  passing  tlirough  a  partly 
open  valve. 

.\ll  nt  iIk-  Crane  valves  are  filled  willi  an  improved  ilisk  nut, 
which  enables  them  to  be  jiacked  when  open  without  steam  escap- 
ing. 

Part  of  the  works  ol  this  company  have  been  running  24  hours 
a  day  for  the  past  six  months,  and  all  departments  have  been 
Arorking  overtime  to  keep  up  with  orders.  The  volume  of  busi- 
ness carried  on  during  the  past  year  is  nearly  double  that  of  the 
previous  year.  A  new  addition  to  the  factory,  100  x  225  ft.,  and 
six  stories  high  will  soon  be  placed  in  operation  and  this  will  in- 
crease the  capacity  of  the  present  works  about  too  tons  of  iron 
a  day. 

Crane  valves  have  gone  all  over  the  world;  among  recent  cus- 
tomers may  be  mentioned  the  Central  London  Underground  Ry.; 
Government  Tramways,  N.  S.  W. ;  Dublin  United  Tramways,  Cork 
Electric  Ry.,  South  Side  Elevated  R.  R.,  Chicago:  Union  Traction 
Co.,  Chicago;  Chicago  &  Milwaukee  Electric  Ry.,  Chicago  City 
Ry.,  Consolidated  Street  Ry.,  Grand  Rapids,  Mich.;  Kansas  City  & 
Leavenworth  Electric  Ry.,  Metropolitan  Street  Ry.,  Kansas  City, 
Mo.:  Cripple  Creek  (Col.)  Power  Co..  ^lilwaukce  Electric  Rail- 
way &  Light  Co. 

The  officers  of  the  Crane  Co.  are:  President,  R.  T.  Crane;  sec- 
retary, J.  B.  Murphy;  treasurer,  T.  F.  Gartz:  manager  engineering 
department,  J.  B.  Berryman.  Branch  stores  are  maintained  in  New 
York,  Philadelphia.  Kansas  City,  San  Francisco,  Los  Angeles, 
Portland.  Ore.,  Omaha.  Sioux  City  and  St.  Paul. 


LARGEST  SCRAPER  ORDER  ON   RECORD. 


The  largest  order  for  track  scrapers  ever  given  is  that  received 
last  month  by  the  Van  Dorn  &  Dutton  Co.,  of  Cleveland,  and 
was  from  the  Boston  Elevated  Railway  Co.  for  1,188  pairs  of  the 
Clark  patent.  When  this  order  is  filled  there  will  be  upwards  of 
15,000  of  these  excellent  scrapers  in  use  in  all  parts  of  the  country. 
The  order  was  taken  by  Mr.  Dutton,  who  reports  the  works  as 
extreiTiely  busy  all  this  year,  and  a  large  amoimt  of  work  in  hand 
and  still  more  in  sight. 


TO  PREVENT  LOOSE  TROLLEY  FROM   INJUR- 
ING OVERHEAD  WORK. 


.^n  ingenious  plan  for  signaling  the  motorman  when  the  trolley 
wheel  leaves  the  wire  is  used  in  Ithaca,  N.  Y.  On  all  the  cars  of 
the  Ithaca  Street  Railway  Co.  the  rope  coming  from  the  trolley 
pole  is  fastened  to  the  bell  rope  with  a  snap  clasp.  If  the  trolley 
wheel  leaves  the  wire  the  pole  jerks  the  bell  cord,  signaling  the 
motorman  to  stop  instantly  and  thus  often  preventing  injury  to 
the  overhead  work. 


The  .Athens  (Ga.)  Street  Railway  Co.  will  build  a  new  line  to  the 
rock  quarry  near  the  city,  and  haul  stone  for  paving  purposes 
direct  to  the  streets  where  it  is  to  be  laid. 


Wire  thieves  nearly  compelled  the  Philadelphia  &  West  Chester 
Traction  Co.  to  suspend  operation  on  .Seplendicr  4th  by  stealing 
the  feed  wire  for  a  distance  of  several  miles.  The  wire  was  cut 
down  after  the  power  had  been  shut  off  for  the  night  on  Septem- 
ber 3d. 
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COMPRESSED  AIR   IN   CHICAGO. 


l^.'irly  111  I  lie  ^pnn^;  ot  tlic  present  yc.'ti'.  the  (  oin|)resse(l  An 
Motor  Co..  of  Illinois,  installed  in  llle  power  lioiise  of  the  Norlli 
Cliie:ino  .SincI  k.'iilroad  Co.,  a  plant  for  llie  operation  of  eoni- 
presseil  ;iir  ntolor  cars  over  the  lines  01  the  r'.'iiltoail  company. 
'I'lie  pl.int  consists  of  two  air  compressors,  and  a  hank  of  20  .Mannes- 
ni.inn  Inlies.  the  Inhes  lieinn  nsed  as  a  reservoir  to  store 
ihe  ail-  as  it   is  ileli\cTed   iiy   lln    iinipressors.      The  air  is  delivered 


l'I,.\NT  OK  CHILAGO  UNION  TRACTION  LO. 

to  tile  storage  tnbes  by  the  compressors  (only  one  of  which  is  nsed. 
the  other  beinj;  held  in  reserve  in  case  of  accident),  at  a  pressnrc 
of  2,(k)0  lb.   per  S(|.   in. 

Three  motor  cars  were  bronsbt  to  Chicago,  and  two  of  them 
are  now  in  regnlar  service  over  the  cable  road,  rnnning  from  the 
"Linn'ts"  station  to  Clark  and  Washington  Sts.  and  return.  The 
first  car  leaves  the  barn  at  12:40  a.  m.,  and  the  last  reaches  the 
b.nrn  abont  5:45  a.  m..  the  two  cars  performing  wdi.at  is  known 
as  the  "owl"  service  on  North  Clark  St. 

The  cars  present  the  same  general  appearance  as  electric  or 
cable  cars  of  the  same  size,  and  seat  as  many  passengers.     The 
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compressed  air  required  to  run  the  car  is  contained  in  Mannes- 
mann  tubes  carried  under  the  body  and  seats  of  the  car.  The 
mechanism  which  operates  the  car  is  of  a  nioditied  steam  locomo- 
tive type,  and  is  all  carried  beneath  the  car  body,  nothing  being 
visible  except  the  coitlroller.  brake  and  reversing  levers. 

The  storage  cajiacity  oi\  the  cars  now  being  operated  is  sulVi- 
cient  to  run  the  cars  from  15  to  17  miles,  but  it  has"  been  the 
practice  to  charge  the  cars  once  every  round  trip.  The  charging  is 
done    in    the    open    street   opposite   the   power   house   at    Elm    and 


North  Clark  Sts.  A  copper  pipe  leai|in|{  from  the  reservoir  in  the 
l)ower  house  is  connected  with  the  car,  and  the  air  is  delivered  to 
the  storage  on  the  car.  The  whole  riperatixn,  includinK  stopping. 
I  imnectiiig.  charging,  disconnecting  and  starting,  does  not  con- 
tinue two  minutes,  as  air  under  this  pressure  flows  very  quickly. 
The  motion  of  the  car  is  very  regular  and  smooth — there  are  no 
sudden  jerks  and  no  hissing  of  escaping  air,  the  car  being  as  nearly 
noiseless  as  it  is  possible  (or  a  street  car  to  be. 

In  addition  to  the  use  of  compressed  air  (or  running  the  car,  the 
■•anie  air  is  used  to  operate  a  brake,  which  brake  is  pronounced 
by  railroad  men,  and  all  who  have  observed  it,  to  be  as  nearly 
per(ect  as  an  air  brake  can  be.  It  is  absolutely  (ree  (roni  any 
noisy  exhaust  so  common  with  other  kinds  of  air  brakes,  and  gives 
the  niotorman  full  control  of  his  car. 

There  is  no  leak  whatever  in  the  storage  of  the  air,  cither  on 
tile  car  or  in  the  power  house — the  first  trips  o(  the  cars  being 
made  with  air  with  which  the  car  was  charged  18  hours  previously. 
.\ir  under  pressure  loses  none  o(  its  elasticity,  and  will  assume  its 
normal  condition  whenever  opportunity  offers,  no  matter  whether 
it  be  five  minutes  or  five  years  alter  it  is  compressed,  so  thai 
no  matter  how  long  a  car  may  stand,  the  power  is  always  there 
really  (or  use  when  required. 

When  one  becomes  (amiliar  with  all  the  details  o(  Ihe  com- 
pressed air  systein,  as  deinonstrated  by  this  plant  and  cars,  he 
is  surprised  at  its  simplicity  and  lack  of  complication.  No  especial 
training  is  necessary  to  operate  the  cars,  instances  having  occurred 
where  instruction  was  given  to  the  motormen  on  only  two  trips, 
and  they  being  given  full  charge  o(  the  car  regularly  thereafter. 

In  the  installation  and  operation  of  a  plant  and  cars  o(  this 
system,  it  is  not  necessary  to  hive  a  large  number  o(  high  priced 
skilled  workmen.  A  steam  locomotive  engineer  of  average  intelli- 
gence can,  in  the  course  of  a  month  or  six  weeks,  become  so  fa- 
miliar with  the  construction  o(  these  motors,  as  to  be  able  to  take 
full  charge  o(  repairs,  maintenance,  etc. 

Since  May  30,  1899,  the  date  the  air  cars  commenced  running. 
ibey  have  traveled  5.6.?.?  luiles  and  carried  62.428  passengers,  count- 
ing only  paid  (ares,  and  keeping  no  record  o(  trans(ers.  employes. 
etc.  On  numerous  occasions  one  and  two  trailers  have  been  al- 
laclicd  to  the  motor  cars,  and  on  one  occasion  267  passengers 
were  carried  on  one  single  trip. 

Fn  this  conncctir)n  we  think  a  word  or  two  in  regard  to  the 
Mannesmami  tubes  above  mentioned  is  jiertinent.  These  tubes 
are  made  in  various  sizes,  those  in  the  power  house  being  9  in. 
in  diameter  and  22  (t.  long.  They  are  seamless,  weldless,  and 
have  only  one  opening  in  the  neck.  They  are  tested  to  a  pressure 
of  about  4.800  lb.  sq.  in.  before  leaving  the  factory,  and.  as  they 
are  never  charged  to  more  than  2.600  lb.  working  pressure,  the 
factor  of  safety  is  a  large  one — in  fact,  tests  have  been  inadc  to 
ascertain  the  bursting  point  of  these  tubes,  and  it  was  found  that  it 
retpiired  a  pressure  of  between  6.500  and  7.000  lb.  per  sq.  in.  to 
burst  them. 


MASSACHUSETTS  STREET  RAILWAY  ASSO- 
CIATION- 


M  a  meeting  of  the  Massachusetts  Street  Railway  Association, 
held  at  Young's  Hotel.  Boston,  September  13th.  the  following 
olVicers  were  elected: 

President,  John  R.  Graham,  of  Quincy:  first  vice-president.  E. 
C.  Foster,  of  Lynn;  second  vice-president.  E.  P.  Shaw.  o(  Brook- 
line:  secretary.  Chas.  S.  Clark,  of  Boston:  treasurer.  F.  H.  Smith. 
of  Quincy.  Executive  committee,  John  R.  Graham.  E.  C.  Fos- 
ter. E.  P.  Shaw.  P.  F.  Sullivan,  of  Lowell:  Robt.  GolT.  of  Fall 
River;  Wm.  .A.  Bancroft,  of  Cambridge:  F.  H.  Dewey,  of  Wor- 
cester: H.  H.  Crapo.  of  New  Bedford,  and  Wm.  S.  Loomis,  of 
Holyoke. 

It  was  voted  that  the  president  of  the  association  attend  the 
coming  convention  of  the  .\merican  Street  Railway  Association 
at  Chicago  as  the  official  representative  of  the  Massachusetts  State 
.Association. 


Policemen  have  been  stationed  at  the  Olin  .\ve.  bridge,  span- 
ning the  Bronx  River,  in  Willianisbridge.  New  York  City,  with 
orders  not  to  allow  the  Union  Railway  Co.  to  put  down  tracks 
across  it.  It  is  thought  by  the  Deputy  Commissioner  the  Bridge 
is  not  strong  enough  to  stand  the  additional  burden  of  car  traffic. 
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FOREIGN  FACTS. 


The   PcniiS}lvani:i   Steel    Co.    is   rolling   rails   for  a   new   eleclric 
railway  in  Cuba. 


The  street  railway  line  at  Pueblo.  Me.xico,  has  recently  been  soUl 
to  an  English  syndicate. 


.•\    preliminary    concession    has    been    granted    in    .\iistria    for    a 
projected  electric  railway  between  Zabrzech  and  Sclionbnmn. 


The   Corporation   of   Oldham,    Eng.,   is   putting   in   an   extensive 
tramway  system  which  will  cost  in  the  neighborhood  of  £250.000. 


The  Potteries  Electric  Tramway  of  England,  recently  described 
in  the  "Review"  is  about  ready  to  open  \ip  two  sections  of  lines 
to  traffic. 


Work  has  been  commenced  on  the  electric  railway  from  Seaforlh 
to  Crosby.  Eng.,  and  it  is  anticipated  lliai  tlie  ni.id  will  be  com- 
pleted early  in  the  spring. 


The  city  authorities  of  Bath.  Eng..  have  decided  to  apply  for 
powers  to  construct  a  system  of  electric  tramways.  The  cost  is 
estimated  at  abcnil    £250.000. 


The  Electrical  Corporation,  Ltd..  of  Valparaiso,  Chili,  will  soon 
let  the  contract  for  a  large  power  plant  on  the  .Aconcagua  River, 
and  an  electric  road   in   that  city. 


The  Leamington  &  Warwick  (Eng.)  Tramways  Co.  is  desirous 
of  introducing  electric  traction,  and  will  probably  obtain  assistance 
from  the  British  Electric  Traction  Co. 


The  Calcutta  Tramway  Co.  has.  after  some  difficulty,  succeeded 
in  making  terms  with  the  municipality  and  has  now  obtained  sanc- 
tion to  operate  its  lines  with  electricity. 


The  Bombay  Tramways  Co.  has  asked  sanction  to  change  its 
horse  lines  to  electricity.  It  also  proposes  to  introduce  the  .\meri- 
can  system  of  a  uniform  fare  for  any  distance. 


The  drivers  and  conductors  of  the  Havana  street  car  companies 
recently  went  on  a  strike  for  larger  wages.  Their  places  were 
filled  with  new  men  and  the  strikers  became  riotous  and  stoned  the 
cars. 


The  council  of  Gateshead.  Eng.,  has  sanctioned  imporl.uu  exten- 
sions of  the  tramw-ays,  for  which  powers  have  been  obtained  by  the 
Gateshead  Tramways  Co.  The  total  new  mileage  w-ill  be  about  5;/- 
miles. 


Proposals  are  on  foot  for  the  utilization  of  the  water  power  of 
the  Kelso.  Eng.,  flour  mills  for  working  tramways,  electric  lighting. 
and  pumping  the  town's  supply  of  water.  .At  present  about  100  h.  p. 
is  available  from  the  turbines. 


The  first  section  of  the  new  electric  railway  lines  of  Shelitield. 
Eng.,  was  formally  opened  by  the  mayor  last  month.  Sufficient 
cars  are  in  service  to  provide  a  five-minute  headway,  and  the  novelty 
is  attracting  large  numbers  of  passengers. 


Ernesto  Pugibet,  of  Mexico  City,  who  is  now  in  Paris,  writes 
that  on  his  return  he  will  be  accompanied  by  the  representative  of  a 
strong  French  syndicate  prepared  to  build  electric  railways  in  the 
Federal  districts  of  ilcxico  and  TIalnepantla. 


The  London  (Out.)  Street  Railway  Co.  has  served  notice  of  an 
action  against  E.  Jones  Park,  police  magistrate,  and  John  D.  Wil- 
son, mayor,  to  recover  $20,000  damages  claimed  because  of  alleged 
illegal  licensing  of  busses  to  striking  employes. 


The  town  council  of  Neath.  Eng..  has  leased  the  Neath  corpora- 
tion tramways  to  the  British  Gas  Traction  Co..  of  England,  for 
seven  years.  This  company  will  pay  a  rent  of  $6,500  per  annum, 
and  will  equip  the  trim  lines  with  gas  motor  cars. 


The  nude  car  service  of  the  city  of  Mexico  which  for  niany 
years  has  retarded  the  development  of  the  suburbs  of  that  city,  is 
about  to  be  replaced  with  electric  traction.  The  new  roadbed  and 
track  have  been  cohipleled  and  the  machinery  is  on  the  ground 
readv  for  erection. 


.'\  section  of  the  new  Dublin  tramways  has  recently  been  openeil 
to  traffic.  Work  on  a  large  new  power  house  at  Ringsend  is  ap- 
proaching completion,  and  other  sections  of  the  road  will  shortly 
be  opened.  At  ])resent  there  are  65  trolley  cars  in  service,  and 
w-hen  the  lines  are  all  completed  250  cars  will  be  required. 


The  .Middlesex  (Eng.)  County  Council  has  decided  to  apjily  to  the 
Light  Railway  Commissioners  for  an  order  authorizing  the  con- 
struction of  light  railways  through  Isleworth.  Twickenham.  Ted- 
dington,  Hampton.  Hampton  Court,  and  Hampton  Wick,  over  the 
route  originally  proposed  by  the  I-ondon  United  Tramways  Co. 


.\  proposal  has  been  made  by  a  local  syndicate  in  Dundalk,  Ire- 
land, to  construct  and  operate  an  electric  railway  system  in  this 
town  and  its  seaside  neighbor,  Blackrock.  and  to  combine  with 
this  plant  one  for  the  lighting  of  the  tow-n.  Work  on  the  railway 
lines  is  to  commence  williin  a  nimuli  after  the  signing  of  the 
agreement. 


The  Compagnie  Generale  Francaise  de  Tramways,  of  Paris,  is 
rebuilding  the  entire  street  railway  system  of  Marseilles,  and 
during  this  year  the  horse  car  lines  will  have  been  almost  en- 
tirely converted  to  electric,  traction.  The  electric  car  trains  are 
limited  by  law  to  iiS  ft.  in  length  and  the  speed  cannot  exceed 
i2'/2  miles  per  hour. 


The  electric  tramways  of  Carlyle,  Eng..  will  probably  be  in 
working  order  by  the  close  of  the  year.  According  to  the  pro- 
visional order  the  system  must  be  completed  by  Jan.  I,  1900,  and 
efforts  are  being  made  to  secure  that  end.  A  delay  on  the  part 
of  the  contractors  in  coinmencing  the  work  was  caused  by  the 
dilVicuhv  in  obtaining  materials. 


-An  early  start  will  be  made  in  the  construction  of  the  proposed 
tramways  of  Devonport,  Eng.  These  will  comprise  4^  miles  of 
double  track,  3  ft.  6  in.  gage.  Rails  weighing  92  to  94  lb.  per  yard, 
and  of  the  girder  type  will  be  used.  The  maximum  gradient  is 
I  in  II,  and  the  sharpest  curve  has  a  radius  of  30  ft.  Power  is  to 
be  taken  from  the  Corporation  lighting  station. 


The  Sao  Paulo  (Brazil)  Railw'ay,  Light  &  Power  Co.  has  con- 
tracted with  the  Stillwell-Bierce  &  Smith-Vaile  Co.,  Dayton,  O., 
for  the  construction  of  a  water  power  plant  on  the  Tiete  River, 
25  miles  from  Sao  Paulo,  which  will  cost  $100,000.  This  will  fur- 
nish power  for  100  miles  of  electric  railway.  The  electrical  por- 
tion of  the  contract  will  be  worth  about  $700,000. 


The  town  council  of  Bradford.  England,  has  resolved  to  obtain 
Parliamentary  powers  for  the  construction  of  extensive  additions 
t'y  its  electric  tramway  system.  The  estimated  cost  of  these  new 
lines  is  about  £160,000.  being  at  the  rate  of  about  £8.000  per  mile 
of  single  track.  It  is  not  proposed  to  construct  all  the  lines  imme- 
diately, and  Parliament  will  be  asked  to  gram  five  years  as  the  term 
for  completing  the  scheme. 


The  street  railways  of  St.  Petersburg  are  operated  by  horses, 
although  on  one  of  the  lines  owned  by  the  city  electrical  equip- 
ment is  being  seriously  considered.  Double  deck  cars  are  used 
there,  two  and  three  being  pulled  in  a  train.  Franchises  are  granted 
for  a  definite  time,  with  the  condition  that  at  the  expiration  of  the 
time  the  roadbed  and  track  shall  revert  to  the  city.  At  present  the 
governnu'nt  oi)erates   10  miles  and  will  soon  accim're  more. 


The  Griechische  Elektricitats  Gesselschaft  has  been  formed  at 
.•\thens.  Greece,  for  the  purpose  of  building  an  electric  lighting  and 
power  station  and  constr<icting  electric  tramways.  The  works  in 
.•\tliens  are  estimated  to  cost  about  £300,000,  and  current  will  be 
supplied  for  lighting  .\thcns.  the  Piraeus,  the  two  Phalerums  and 
their  environs,  and  will  supply  motive  power  to  the  ;\thens-Piraeus 
railwav.  the  tramwavs  and  the  numerous  factories  of  the  Piraetis. 
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ELECTRIC  RAILWAY  IN   BORDEAUX. 


WELL-KNOWN   BOILER  COMPANY. 


CciiiMil  Alliiciii  \V.  TipiUKi't-  wriles  from  Huiikiai.x.  l-'iaiiic.  llial 
llio  Tram  &  ()mml)iis  Co.,  dI  lli.il  cily.  liavinK  the  exclusive  riKlit 
In  .)|Hiale  street  ears  and  nmnilm^es  in  the  city,  and  wliose  charter 
liad  -ildl  several  years  in  lun,  h.i>  recently  ^ild  In  a  new  com- 
pany, which  will  (iper.iU-  nnder  a  new  charter.  Jl  is  nn<lerstond 
that  the  old  r..ni|i.iiiy  i^  to  receivi'  ij.ooo.ooii  Irancs  ($.;..) 1 6,oo(j) 
fur  its  jjroperty  and  riiiliK  lor  ilu-  \Mie.spired  lerni  of  its  charier, 
stockdiolders  beinK  allowed  llu-  ..plion  of  slock  in  the  new  com- 
liany  on  favorable  terms  instead  of  cash.  Tlu-  former  company 
was  ImikHsIi,  with  lieadijiiarters  in  London;  the  new  one  is  French. 
The  chairni.iii  nf  tlie  Ixi.ird  of  directors  is  .M.  Mercet,  10  rue  de 
l.oiidres,  I'aris.  It  is  undersi.iod  that  the  present  manaKing  di- 
reiicM.  M.  I'irillurloii.  will  continne  to  hold  the  same  position  under 
(he  new  ni.in.iKeinenl.  .\s  the  legal  formalities  are  not  yet  com- 
plete, the  terms  of  the  mw  concession  can  not  be  given.  It  is 
understood,  however,  ihal  I  hey  require  an  innnediate  increase  of 
the  service  in  the  citv  .and  vicinity,  and  that  the  new  company 
will  at  once  proceed  to  suljstitute  electric  power  for  horse  powxr, 
which  has  been  used  heretofore.  Information  can  be  obtained  by 
addressing  M.  Bretherton,  managing  director.  Tram  it  Omnibus 
Co.,  nie  Tivoli,  Bordeaux.   I'rance. 

NEW  CLOSED  CARS  IN   CLEVELAND. 


The  accompanying  illustration  shows  a  new  type  of  closed  car, 
built  by  the  J.  G.  Brill  Co.,  which  is  being  put  in  service  by  the 
Cleveland  City  Railway  Co.  .-Xs  loops  are  provided  at  the  ter- 
minals of  all  the  Cleveland  City  Ry.  lines,  these  cars  are  built  to 
run  in  but  one  direction,  and  there  are  openings  for  passengers 
on  the  right  band  side  only.    The  car  body  is  30  ft.  long,  7  ft.  10  in. 


The  .Stirling  Co.,  whose  "Stirling"  boiler  has  been  extensively 
inlrodticed  in  industrial  and  electrical  fields,  lias  recently  organi/.ed 
.1  departnieni  for  the  manufacture  of  high  grade  water  lube  boilers 
lor  marine  use,  and  its  works  are  now  turning  out  all  the  boilers 
reipiired  for  the  Russian  cruifcer  "Varlag,"  the  Russian  battleship 
"Retvizan,"  the  United  States  battleship  ".Maine"  and  the  United 
.States  monitor  "Connecticut." 

The  manufacturing  plant  of  the  company,  including  boiler  and 
machine  shojis,  foundry,  etc.,  is  located  at  Harberlon,  C,  and 
is  completely  e(|uipi)ed  with  modern  anrl  improved  tools  and  ma- 
chinery for  doing  the  reipiired  work.  The  general  oflices  of  the 
comi)any  are  in  the  I'nilman  Building.  Chicago.  Sales  agencies 
are  mainlained  in  nearly  every  cily  of  prominence  in  the  United 
.States,  and  in  addition  the  company  has  its  own  corps  of  sales- 
men in  Japan,  the  Hawaiian  Islands,  .Mexico,  Brazil,  Cuba  and 
.S<iuth  .\frica.  The  Xew  York  branch  ol'fice  is  In  charge  of  Mr.  B. 
M.  Barr,  formerly  with  the  Walker  Co.,  and  the  Pittsburg  office 
is  under  the  management  of  Mr.  W.  .S.  Elliott,  formerly  with 
the  General  Electric  Co. 

.•\niong  the  street  railway  companies  that  have  ordered  Stirling 
boilers  during  the  past  year  are  the  following:  Saratoga  (N.  V.) 
Traction  Co.,  Sedalia  (Mo.)  Electric  Railway  Co.,  Kansas  City 
(Mo.)  &  Leavenworth  Street  Railway  Co..  Cleveland  (O.)  &  East- 
ern Electric  Railway  Co.,  Wilkes- Barrc  (Pa.)  &  East  Pittsburg 
Street  Railway  Co.,  United  Railways  Co.,  of  St.  Louis,  Los  An- 
geles Consolidated  Street  Railway  Co.,  Los  -Angeles  Traction  Co.. 
Wheeling  (W.  Va.)  &  Elm  (jrove  Railway  Co.,  Vicksburg  (Miss.) 
Railroad  &  Power  Co.,  Norfolk  Southern  Railway  Co..  Walpole. 
(Mass.),  Worcester  (Mass.)  &  Webster  Street  Railway  Co..  Wheel- 
ing (W.  Va.)  Railway  Co.,  Mobile  (.Ma.)  Light  &  Railroad  Co.. 
.\kron    (O.)    Street    Railway    &    Illuminating    Co..    Monongahela 
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wide  at  the  belt  rails,  and  there  is  a  4  ft.  6  in.  platform  at  the 
rear  end.  .\  semi-circular  shaped  vestibule  at  the  front  end  adds 
4  ft.  more  to  the  length  of  the  car,  making  the  total  length  over 
dashers,  38  ft.  6  in.  The  vestibule  is  sheathed  in  steel  and  has 
a  folding  door  at  the  right  hand  side.  To  facilitate  the  entrance 
and  exit  of  passengers,  the  doors  arc  placed  at  the  side  nearest 
the  platform  opening,  instead  of  in  the  center,  the  longitudinal 
seats  being  cut  away  for  a  short  distance  at  each  end  for  this 
purpose. 

The  seats  are  .spring  upholstered,  covered  with  plush  carpeting: 
bronze  trimmings  are  used  throughout.  Eleven  windows  on  each 
side  and  three  in  the  ventilating  sash  at  each  end  guarantee  good 
light  and  air.  The  bodies  are  mounted  on  No.  27-F  trucks,  which 
are  equipped  with  four  12  A  No.  30  nose  suspension  W.  P.  West- 
ingbouse  motors;  these  enable  the  cars  to  make  the  highest  speed 
permitted  In  the  city  or  suburbs.  Each  car  is  fitted  with  Brill 
angle  iron  bumpers,  two  sand  boxes  at  the  forward  end  and  two 
Dcdenda  gongs.     Signalling  push  buttons  are  placed  at  each  post. 

From  the  exterior  it  might  appear  as  if  these  cars  had  regular 
steam  coach  hoods.     This  hood,  however,  is  not  framed  as  a  part 
of  the  monitor  deck,  but  is  put  in  separately. 
♦  •  » 

.\  new  electric  railway  running  from  the  city  of  I,ouisville.  Kv., 
to  Highland  Park  was  opened  early  in  September. 


Street  Ry..  Pittsburgh,  Cincinnati  It).  1,  Hamilton  &  Dayton  Street 
Rv..  San  .-\ntonio  (Tex.)    Street  Rv..  Paducah   (Kv.)   Street  Rv. 


POORS  MANUAL  FOR  1899. 


\Vc  have  just  received  through  A.  C.  McClurg  &  Co.,  Chicago. 
the  32d  annual  number  of  Poor's  Manual  of  Railroads,  published 
by  H.  V.  &  H.  W.  Poor.  44  Broad  St..  New  York.  This  work 
has  been  before  the  public  so  long  and  has  won  so  high  a  place 
among  statistical  books  that  nothing  new  can  be  said  in  praise 
of  it;  Poor's  Manual  is  indispensable  to  anyone  who  wishes  to 
keep  in  touch  with  the  steam  railroads  of  this  country,  and  Is  a 
valuable  reference  book  for  those  seeking  information  on  street 
railway  and  other  companies,  state  and  municipal  Indebtedness, 
etc.  ^Ve  note  with  pleasure  that  each  year  the  Department  of 
Street  Railways  in  Poor's  is  given  more  space.  The  present 
volume  comprises  1.500  pages,  but  by  reason  of  slightly  larger 
pages  and  smaller  type  it  contains  matter  that  would  fill  3.500 
pages  of  some  of  the  earlier  editions.  The  introduction  to  the 
Manual  for  1899  contains  "A  Study  in  Railway  Statistics."  which 
is  a  review  of  the  development,  finances,  etc.,  of  the  railroads  of 
the  United  States,  with  particular  reference  to  the  last  20  years. 
Price.  $7.50.  including  cost  of  delivery  in  the  United  States  or 
Canada. 
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THE  PECKHAM   NO.   14-B-3  SWIVEL  TRUCK 
FOR  KANSAS  CITY. 


EXHIBIT  OF   NEW   HAVEN   REGISTERS. 


The  Pcckhain  Truck  Co.  at  its  works  in  Kingston,  N.  Y.,  has  now 
in  process  of  construction  35  pairs  of  trucks  of  this  type  for  a  street 
railway  company  in  Kansas  City.  These  trucks  as  ilhistraled  in  the 
accompanying  engraving  are  composed  of  cast  steel  side  frames 
with  cross  sills  and  angles  which  form  a  transom  between  which  the 
bolster  plays,  and  these  angles  are  secured  to  each  side  frame  by  two 
J-^-in.  turned  bolts  which  are  driven  into  holes  reamed  through  the 
angle  irons  and  castings  after  the  frame  has  been  erected,  thus 
insuring  an  accurate  and  positive  fit,  and  a  construction  that  will 
remain  square  under  all  conditions.  The  side  frames  and  all  other 
parts  are  designed  and  proportioned  to  carry  with  safety  a  load  of 
30,000  lb.  per  truck. 

The  bolster,  as  will  be  noted,  is  carried  upon  two  half  elliptical 
springs  which  in  turn  are  carried  by  coil  equalizer  springs.  Large 
coil  springs  are  also  placed  over  each  journal  box  so  that  there  are 
three  separate  sets  of  springs  between  the  rail  and  car  body,  insuring 
easy  and  steady  riding.  The  journal  boxes  are  unusually  large  and 
provide  for  a  liberal  amount  of  packing. 

.■\  special  feature  of  this  type  of  truck  is  the  arrangement  of  the 
brake  beams,  which  are  placed  between  the  wheels  so  that  they 
are  out  of  the  way  of  the  motors,  which  are  carried  outside  of  the 
axle,  and  by  this  arrangement  the  trucks  are  built  with  a  wheel  base 
of  but  4  ft.     The  brake  rigging  outside  of  the  shoes,  bolts  and  hang- 


The  Xew  Haven  Car  Register  Co.  will  have  a  most  interesting 
exhibit  at  the  convention,  and  will  show  its  new  round  single  and 
double  registers  in  addition  to  its  well-known  regular  line  of  "New 
Haven"  single,  double  and  triple  registers.  It  is  claimed  that  these 
new  round  registers  are  the  most  complete  and  finest  of  the  type  ever 
made.  They  are  made  in  a  very  thorough  and  workmanlike  manner 
anil  have  all  the  desirable  features  of  other  registers  and  additional 
ones  of  their  own.  The  completeness  of  the  double  register  which 
consists  of  two  single  registers  in  one  case,  is  rf.cognized  at  a  glance, 
and  the  many  valuable  features,  such  as  showing  the  number  of  the 
trip,  as  well  as  the  direction,  the  number  of  each  clas:  of  fare  rung 
uji  cm  the  trip  up  to  1,000,  in  large  numerals,  which  can  be  read 
from  the  end  of  the  longest  car,  the  total  number  of  each  class  of 
fares  up  to  100,000,  and  indicating  the  class  of  fare  last  rinig  up  in 
prominent  words,  will  be  appreciated  by  all  practical  railway  men. 

Each  machine  is  also  provided  with  red  safety  shields  and  with 
automatic  locking  and  controlling  devices,  preventing  one  side  of 
register  from  being  rung  up  while  the  other  side  is  being  operated. 
A  locking  device  is  also  provided  so  that  conductors  can  lock  the 
register  upon  temporarily  leaving  car.  This  register  is  also  adapted 
for  use  on  two  connecting  roads,  one  side  for  each  road,  each  con- 
ductor securely  locking  his  side  of  register  when  leaving  the  car. 
It  can  also  be  arranged  as  two  separate  registers,  each  side  operat- 
ing and  being  reset  to  zero  independent  of  the  other  side.    All  these 
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crs,  consists  of  but  eight  pieces  and  the  operation  of  the  brake  is 
quick  and  powerful ;  there  is  no  lost  motion  to  be  taken  up  before 
the  shoes  are  brought  into  action.  In  addition  to  this  order  for  this 
type  of  truck  the  Peckham  Truck  Co.  has  received  recent  orders, 
some  of  which  have  been  delivered  and  others  still  in  process  of 
construction,  for  30  pairs  for  the  Washington  Traction  &  Electric 
Col,  Washington,  D.  C;  50  pairs  for  the  North  Jersey  Street  Rail- 
way Co.,  of  Jersey  City,  N.  J.;  15  pairs  for  the  North  Hudson 
County  Railway  Co.  and  a  large  number  for  several  other  roads. 
The  works  are  running  night  and  day  to  keep  up  with  domestic  and 
foreign  orders  and  the  trucks  continue  to  maintain  their  reputation 
of  durability  and  ease  of  maintenance. 


KNOX  AUTOMOTONEER  CO. 


The  Knox  .-VtUomotoneer  Co.  has  been  organized  to  place  on  the 
market  the  "automotonecr"  invented  by  G.  W.  Knox,  electrical  en- 
gineer of  the  Chicago  City  Ry.  This  device,  which  was  described 
in  the  "Review"  for  September,  1898.  page  703.  is  attached  to  street 
railway  controllers  and  by  automatically  regulating  the  maximum 
velocity  of  the  controller  handle  prevents  its  improper  manipula- 
tion in  starting.  We  arc  advised  that  the  "automotoneer"  has  been 
used  on  many  of  the  cars  of  the  Chicago  City  Ry.  for  over  a  year 
and  given  excellent  satisfaction. 

The  device  will  be  exhibited  at  the  convention  by  the  Garten- 
Daniels  Electric  Co.,  space  32. 


different  arrangements  make  this  machine  peculiarly  adapted  to  meet 
the  various  conditions  of  registering  fares  on  electric  railv/ays. 

The  round  single  registers  are  provided  with  very  prominent 
numerals,  and  the  safety  shield  is  lettered  "Not  Registered";  this 
shield  covers  the  figures  instantly  as  the  conductor  begins  ringing 
up  the  fare,  and  remains  in  view  until  after  fare  is  rung  up  and 
registered.  This  machine  has  been  adopted  by  the  Third  Avenue 
R.  R.,  of  New  York,  on  its  new  equipment.  Both  of  these  registers, 
in  addition  to  being  very  complete,  strong  and  durable,  present  a 
very  fine  appearance  with  finely  finished  antique  copper  cases  and 
ornamental  aluminum  dials,  and  will  no  doubt  attract  much  atten- 
tion at  the  convention  at  Space  No.  77,  where  they  will  be  exhibited. 


THE  "REVIEW   DAILY.' 


One  of  the  features  of  the  convention  will  be  the  daily  edition  of 
the  "Street  Railway  Review."  The  hearty  and  prompt  response 
of  advertisers  leaves  no  room  for  doubt  as  to  the  desirability  and 
necessity  of  a  daily  edition.  Indeed,  the  assured  success  of  the 
publication  is  such  that  the  publishers  have  already  decided  to 
make  it  a  permanent  afifair,  and  will  hereafter  issue  a  daily  at  future 
conventions,  wherever  they  may  be  held. 

Copies  will  be  at  all  the  leading  hotels  at  daylight  each  morning 
for  free  distribution  to  convention  people.  If  our  readers  should 
fail  to  find  one  in  their  mail  boxes,  please  ask  the  hotel  clerk  for 
a  copy.  It  will  give  full  particulars  of  what  has  occurred  the 
previous  24  hours  and   what  is  the  order  of  the  day. 
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1  1  RYAN  &  CO.,  68  Wl-sI  Monroe  St.,  Chicago,  icpcjil  Uu-ir 
f„,,iui;-y  as  vxlrcMncly  l.osy.  They  make  a  specialty  of  brass,  br„n/.e 
:iih1   aluniiniiiii   casling'*   of  all   kinds. 

•nil.:  I.OKAIN  STKICI.  CO.  reports  increasing  .lemaiul  tor  its 
Si.-.l  n,..ior.  This  department  is  now  in  charRc  of  Mr.  K.  1. 
Kaiu',  with  lu:i.lc|u:ulers  in  Cleveland. 

THF  CITN-  Oh-  WINNMPKG  has  adopte.l  the  Western  Electric 
systen/of  a>H-  h.hnnK'  and  has  now  installed  a  coniplete  plant  for 
street  liKlilii'K  ""'I''"  nnuiicipal  control. 

(■[••R\KD  SWOIT.,  fornurly  "I  the  engineering  department  of 
,he  Western  f.leetric  Co.,  Clncago,  n,.sv  represents  this  contpany 
in  St.  T.oitis.    The  olWcc  is  No.  lo,  Seeunly  I'.nddmg. 


•nil.-  IMTrSBUKC;  on.  CC,  307  South  Dcsplaincs  St..  Chi- 
cago, is  now  filling  large  orders  for  its  winter  motor  grease,  wh.eh 
has  given  general  satisfaction,  h  also  n,akcs  a  boder  coniponnd  ,n 
l„,lh  li.inid  and  powder  form. 

TllF  CONSOLIDATKI)  CAR  FENDER  CO.,  of  Providence. 
R  I,,  following  its  ttsnal  custom  of  send.ng  to  the  trade  approprjate 
souvenirs  on  important  days  of  the  year,  is  madmg  to  ,ts  frunds  ., 
neat  placard  commemorative  of  Dewey  Day. 

THF  McGUIRE  MANUFACTURlNr,  CO.,  is  a  concern  not 
without  honor  in  its  own  country.  It  has  running  at  the  present 
,i„H.  in  Chicago  on  the  several  roads  .,.50  electr.c  trucks.  .,  comb, 
nation  snow  sweepers  and  725  Columbian  car  heaters. 

Till-   PINTSCH  SYSTEM  of  car  lighting  has  been  in  use  for 
several' years  on  street  railway  lines  in  Chicago  w.th  perfect  sat.s- 
„      The  cable  cars  of  the  North  and  West  S,de  are  so  .Uu- 
,„„,    ,,  ,,,  Mso  sonu.  of  the  lines  of  the   Chicago   O.y   Ry. 


Tllir  DU  PONT  TRUCKS,  made  by  the  l.orain  Steel  Co..  are 

meetin:^  with  stea.lily  nu-reasing  favor,  and  recent  c-ontracts  are  for 

sSe  trucks  for  the  Metropolitan,  of  Kansas  C.y;  120  snjgle 

mtcks   for   Indianapolis,   and    t.   d.ndde   trucks   tor   the    Detroit    & 

Northwestern,  of  Detroit. 

VISITORS  INTERESTED  in  the  process  of  making  feed  water 
heaters  will  have  an  opportunity  to  study  the  niatter  t^V  -"'  ,  ^^^'^ 
works  of  Wm.  Baragwanath  &  Son,  44  West  Division  St.,  Chicago^ 
The  Baragwanath  heaters  are  in  use  in  all  parts  oi  the  country,  and 
in  many  of  the  railway  power  plants  here. 

El  FCTRIC  WEEDING  of  rails  has  attracted  recent  attention 
on  account  of  the  work  which  has  been  done  this  summer  in  Bti  - 
^aU.   -md  described  and  commented  on  in  the  paper  read  baore 
New  York  State  Association  last  month  by  Supt.  R.  F.  Danforth. 
„i  ,he  International  Traction  Co..  of  that  city. 

THE  WHITING  FOUND^T^UIPMENT  CO.,  of  Harvey, 

111    descHbes  in  a  new  no  page  catalog  its  many  torms  o.  electnc, 

oni     esl  d  air,  hydro-pneumatic  and  belt  power  traveling  cranes 

and  hoitts.     Nmnerous  reproductions  from  photographs  of  cranes 

actually  in  operation  are  shown  in  the  pamphlet. 

THE  P\1GE  IRON  WORKS,  Chicago,  is  experiencing  the 
busiest  time  in  its  entire  history.  For  months  past  the  works  have 
been  running  night  and  day  and  every  man  employed  that  could  be 
„iven  room  to  work  in.  Shipments  have  been  prompt  for  these 
davs  when  it  is  next  to  impossible  to  secure  rail  and  iron. 


THE  WESTERN  BANK  NOTE  CO..  Chicago,  is  crowded  with 
work  on  stocks  and  bonds.     The  steel  engravings  and  lithographed 


w.,rk  are  unsurpassed  anywhere,  and  ihc  volume  o(  orders  rom  t  c 
I-asl  equals  that  originating  in  its  immediate  terr.tory.  Uie  c..m- 
paiiv  occupies  its  own   10-story  building  on   Michigan  Ave. 

Till  III:.  TUiCAL  INSTALLATION  CO.,  Chicago,  has 
close.l  a  contract  and  is  about  to  begin  work  on  six  m.les  of  single 
track  and  three  miles  of  double  track  construction  fr.r  ,he  Birm.ng- 
Inm  Railway  &  Electric  Co..  Birmingham,  Ala,  This  s  the  third 
contract  this  com|.any  has  had  in  Birmingham  during  the  past  two 
years. 

Till'  I<JSFP1I  DIXON  CRUCIBLE  CO..  o(  Jersey  City,  is 
sending  out  two  new  pamphlets,  one  on  Dixon's  Hake  graphite 
and  one  on  graphite  wood  grease  for  gears  of  electnc  railway 
motors.  These  catalogs  are  published  m  this  company  s  usual 
artistic  style  and  tell  in  a  brief  but  forcible  manner  of  the  power 
of  graphite  to  reduce  friction. 

THE    .\1E\KER    MANUFACTURING    CO.'S    works    are    at 
North  Chicago,  and  visitors  to  the  Chicago  &  Milwaukee  electne 
line  will  be  carried  directly  past  the  door.     This  ranks  among    he 
best  designed  and  arranged  fine  machine  work  plants  n,  the  country 
md  as  usual,  is  full  of  orders  and  very  busy.     The  company  s  exhibit 
will  be  in  charge  of  President  Meaker,  in  space  No.  49- 
TH  F   TURNER   OIL   FILTER   will   be   found   in   use   in   the 
,„,lowi;g  railway  plants  in  this  city:     West  Lake  f'^  P'-^  ;f/J,<^ 
Consolidated  Traction  (3);  Metropolitan  Elevated  (3),  "^^""J^'- 
station  Union  Traction  (i);  South  Chicago  City  Ry.     0;  Alley  I-, 
State    and    40th    Sts.    ..);    ^alunu.    Electric    (.)      Union    L- 
plant   (2);   and   the   Wabash   and   5^«1   St.   station  of  the   Chicago 

City  Ry.  U)-  

\LBERT  &  J  M.  ANDERSON.  Boston,  have  shipped  tons  of 
their  insulators  to  be  used  in  railway  construction  work  in  this  c.ty^ 
On  the  lines  of  the  Yerkes'  systems  Anderson  insulating  mater^l 
has  been  used  almost  exclusively,  and  to  a  large  extern  by  the  Chi- 
e-L  Citv  Rv..  the  South  Side  Elevated  and  the  South  Ch- 
c-igo  Cit;  Ry.  The  type  generally  used  here  is  their  well  known 
.Aetna  brand. 

H  W  JOHNS  M.VNUFACTURING  CO.  will  have  a  fine  ex- 
hibit at  the  convention,  which  will  be  in  charge  of  its  western 
i^ent  the  Manville  Covering  Co.  Six  representatives  .rom  the 
elastern  oftice  will  attend,  and  among  other  features  a  working 
demonstration  of  its  -inclosed  fuse"  will  be  given.  This  device 
is  new  and  the  makers  state  it  is  far  in  advance  01  anything  pre- 
viously  attempted. 

C  F  ORR  &  CO..  Chicago,  uniform  tailors,  will  occupy  space 
No '  I  at  Tattcrsall's  with  an  interesting  display  of  uniforms  and  uni- 
form cloths,  buttons,  etc.  The  company  has  had  an  ^--tremely 
husv  year  and  added  many  new  roads  as  customers.  The  history  of 
this' concern  has  been  that  when  once  a  road  has  its  umtorms  made 
here,  it  becomes  a  steady  buyer.  Every  garment  is  made  from 
exact  and  individual  measurement. 

THE  \TI  \S  RA1L\VAY  SUPPLY  CO..  Chicago,  is  meeting 
with  steady  and  extremely  gratifying  success  with  its  Atlas  rail 
joint  The  ioint  is  in  the  nature  of  a  truss,  and  provides  a  support 
which  is  intended  to  more  than  compensate  in  strength  lor  the  open 
section  of  the  rails.  It  is  specially  adapted  to  suspended  joints,  but 
;an  be  used  with  equal  ease  when  it  is  desired  to  give  the  jo.nt  a 
lie  support.  The  company  prides  jtself  on  -an  unbroken  record  of 
never  a  complaint.'" 

THE  GREEN  FUEL  ECONOMIZERS  are  highly  appreciated 
in  Chicago,  having  been  installed  in  the  following  railway  plants: 
Metropobtan    Elevated.    South    Side    Elevated,    Chicago    Electric 


'34 


STREET  RAILWAY  REVIEW. 


[Vol.  IX,  No.  lo. 


Traction  Co.,  South  Chicago  City  Ry.,  and  the  Chicago  &  Milwau- 
kee Electric  Ry.  The  system  is  working  very  satisfactorily  in  all 
cases.  By  this  system  the  otherwise  waste  heal  in  the  gases  is  taken 
out  as  they  leave  the  boilers  before  reaching  the  chimney,  and  used 
to  heat  feed  water,  thus  effecting  a  saving  in  iutl  of  from  u  to  JO 
per  cent. 


ONE  OF  THE  NEATEST  and  most  attractive  booklets  which 
will  be  distributed  at  convention  is  that  compiled  by  Mr.  K.  Nelson, 
of  the  Chicago  olVice  of  the  Bethlehem  Steel  Co.  It  contains  a 
large  luimber  of  illustrations,  specially  made  for  the  purpose,  and 
showing  every  elevated  and  surface  road  power  station  in  the  city. 
Also  directions  as  to  what  car  line  to  take  from  Tattersalls  to 
reach  each  plant.  The  cover  design  is  in'  green  and  gold,  and  the 
album  makes  a  collection  of  views  which  will  be  well  worth  pre- 
serving. 


Till-:  OHIO  1!R.\SS  CO.,  of  Manstield,  O.,  as  a  result  oi  tlie 
increasing  adoption  of  the  third  rail  system,  has  supplemented 
its  regular  line  of  overhead  trolley  devices  with  a  new  and  original 
design  of  third  rail  insidator,  a  patent  for  which  has  just  been 
allowed.  This  insulator  presents  several  new  features,  which  can- 
not help  recommending  themselves  to  those  who  are  familiar 
with  the  dithculties  attending  the  use  of  third  rail  insulators  in 
the  past.  This  article  appears  in  the  new  catalog,  No.  4,  recently 
published  by  this  company. 


THE  REPUTATION  of  the  Crane  Co..  Chicago,  for  high  class, 
standard  w-ork  is  well  known  and  applies  to  all  its  numerous  prod- 
ucts. To  none  more  so,  however,  than  to  its  high  pressure  steam 
valves,  which  arc  widely  used  in  railway  power  plants  throughout 
the  country.  In  Chicago  the  power  station  of  the  South  Side 
Elevated  is  completely  equipped  with  these  valves,  which  are  also 
found  in  the  plant  of  the  Chicago  Electric  Traction,  the  Western 
Ave.  station  of  the  Union  Traction  Co.  and  in  that  of  the  Chicago  & 
Mihvaukee  Electric  Ry.  at  Highwood. 


THE  B.  F.  STURTEVANT  CO.,  of  Boston.  Mass.,  describes 
in  a  new  catalog  w-hat  it  calls  its  "steel  plate  planing  mill  ex- 
hausters," or  in  other  words,  exhaust  fans  for  carrying  ofT  chips, 
dust  and  shavings  in  planing  mills,  spent  bark  in  tanneries, 
waste  wool  and  cotton  in  weaving  mills,  acid  fumes  in  chemical 
works,  and  for  use  anywhere,  where  light  material  is  to  be  trans- 
ported from  one  place  to  another.  Diameters,  capacities,  etc.,  are 
given  in  tables,  enabling  one  to  readily  determine  just  what  size  fan 
and  Hue  will  be  required  to  do  a  certain  work. 


THE  DEARBORN  DRUG  AND  CHEMICAL  WORKS.  Chi- 
cago, reports  the  largest  business  in  the  history  of  the  company. 
The  labratories  are  kept  working  to  their  full  capacity  continually. 
and  the  works  equally  so  in  making  up  the  boiler  compounds  which 
are  especially  made  for  each  case  after  analysis.  The  company  pre- 
pares a  special  compound  for  each  case,  and  states  that  its  meth- 
ods differ  from  those  of  other  makers  just  as  the  prescription  of  an 
experienced  physician  after  careful  diagnosis  differs  from  some 
patent  medicine  a  patient  may  pick  up. 


H.ANNA  &  GR-AY,  Marquette  Building,  Chicago,  territorial  sell- 
ing agents  for  Peckham  trucks  and  ^lagann  air  brakes  have  had  a 
remarkably  prosperous  year.  The  Peckham  truck  is  well  repre- 
sented in  this  city.  On  the  Alley  L  are  32  sets  of  the  14-.^  type. 
The  Chicago  &  Milwaukee  Electric  has  eight  of  the  14-.A.  "extra 
strong";  and  the  Chicago  General  20  "extra  long"  single  trucks. 
The  South  Chicago  City  Ry.  is  using  12  single  trucks  and  the  Union 
Traction  10  single  trucks.  A  Ruggles  rotary  snow  plow  built  by  the 
Peckham  company  is  ready  for  the  winter  season  on  the  Chicago  & 
Mihvaukee. 


EUGENE  MUNSELL  &  CO.  and  the  Mica  Insulator  Co.  >.i 
Chicago  will  make  a  combined  exhibit  at  the  street  railway  con 
vention,  having  accepted  a  space  of  200  sq.  ft.  near  the  entrance. 
This  exhibit  will  consist  of  "Mica"  in  its  natural  state  and  in  its 
various  forms  for  electrical  insulation,  also  stamped  "Mica"  seg- 
ments and  washers,  both  India  and  amber.  Very  large  specimens 
of  "Mica"  will  be  shown,  which  will  be  of  interest  to  all  electrical 
engineers  and  street  railway  managers.  The  exhibit  of  the  Mica 
Insulator   Co.   will   consist  largely   of   "Micanite"   rings,   segments, 


lubes,  troughs,  cloth,  paper,  etc.  The  exhibit  will  be  in  the  hands  of 
Charles  E.  Coleman,  who  has  charge  of  the  western  business  of 
these  concerns.  The  companies'  Chicago  offices  are  located  at 
117-119  Lake  St.,  where  membiirs  of  the  electrical  fraternity  will 
be  welcome  during  llieir  stay  in  Chicago. 


THE  MORDEN  FROG  &  CROSSING  WORKS,  Chicago,  is 
among  the  largest  builders  in  the  country  of  street  and  steam  rail- 
road special  work.  The  variety  of  this  work  turned  out  is  great,  and 
special  facilities  and  men  of  long  experience  are  provided  to  handle 
the  most  intricate  and  difficult  work  which  arises.  The  company 
builds  to  order  every  kind  of  switch,  switch  stand,  guard  rails, 
clamps,  frogs,  crossings,  rail  braces,  and  in  short  every  requisite  for 
track  w-ork  outside  the  rail  itself.  Its  plant  is  large,  and  provided 
with  every  convenience  and  labor  saving  device,  thus  enabling  it  to 
till  orders  as  promptly  as  it  does  satisfactorily. 


THE  "GOLD  SYSTEM"  OF  CAR  HEATING  is  the  title  of 
the  catalog  for  iSyy-igoo  just  published  by  the  Gold  Car  Healing 
Co..  of  New  York  and  Chicago.  The  book  comprises  80  pages, 
9  X  12  in.,  and  is  handsomely  bound  in  cloth.  The  various  "Gold" 
systems  of  heating  cars  by  steam,  hot  water,  and  electricity  are  il- 
lustrated and  the  apparatus  described.  Our  readers  will  be  most 
interested  in  that  pcprtion  devoted  to  electric  heaters.  There  are 
numerous  letters  testifying  to  the  excelling  satisfaction  given  by 
the  Gold  apparatus  in  service  and  an  imposing  list  of  users  of 
the  system.     Copies  may  be  had  on  application. 


THE  LOMBARD  WATER-WHEEL  GOVERNOR  CO.,  of 
Boston,  Mass.,  is  sending  out  a  little  pamphlet  giving  full  informa- 
tion regarding  the  new  Lombard  type  "F"  water  wheel  governor 
for  regulating  all  makes  of  impulse  water  wheels  and  small  tur- 
bines. This  consists  of  a  hydraulic  piston,  which  exerts  its  thrust 
in  either  direction,  through  the  mechanism  of  a  rack  and  quad- 
rant, to  a  rock  shaft  which  is  connected  to  the  nozzle  mechanism  of 
the  intake  flume.  The  piston  is  actuated  by  water  under  Hume 
pressure,  and  is  of  such  area  and  stroke  as  to  develop  5  ft.  lb.  per 
foot  of  head;  this  is  sul'ticient  to  control  all  ordinary  impulse  wheels. 


ADAM  COOK'S  SONS,  313  West  St.,  New  York,  aiv  making 
a  liberal  proposition  to  superintendents  of  motive  power  having 
trouble  with  motors  by  frequent  stoppages,  worn  out  babbitting  in 
bearings,  burnt  out  armatures,  etc.  They  will  furnish  entirely  free 
of  expense,  a  sufficient  ([uantity  of  their  Albany  electric  motor 
compound  (a  barrel  if  need  be)  for  a  thorough  test,  confident  that 
the  result  will  prove  it  to  be  the  ideal  lubricant  for  this  valuable 
class  of  machinery.  The  compound  can  be  used  on  any  kind  of 
motor  on  the  market  today,  and  is  meeting  with  splendid  sue 
cess  on  the  electric  train  of  the  New  York,  New  Haven  &  Hartford 
R.  R.,  running  at  a  speed  of  50  miles  an  hour;  also  on  other  electric 
roads. 


THE  UNION  STEAM  PUMP  CO.,  of  Battle  Creek,  Mich., 
has  published  its  new  catalog  for  1899-1900,  describing  its  latest 
types  of  single  valve  steam  pumps.  While  the  field  of  a  single  valve 
])ump  is  necessarily  limited,  its  desirability  under  many  conditions 
is  evident,  as  for  instance,  owing  to  its  ability  to  work  at  extremely 
low  pressures,  it  makes  an  excellent  boiler  feeder,  enabling  the 
engineer  to  fdl  his  boiler  after  the  engine  has  been  stopped,  with- 
out extra  fire.  In  designing  the  Moore  valve  movement  the  aim 
has  been  to  require  the  piston  to  positively  make  one  full  stroke 
before  it  can  recede  or  make  another,  thus  adapting  it  to  the 
successful  handling  of  hot  water  condensations  from  steam  radiat- 
ing coils  of  all  kinds.  A  full  line  of  air,  vacuum  and  special 
pumps  of  various  types  arc  illustrated  in  the  catalog. 


THE  MORRIS  ELECTRIC  CO..  of  New  York,  has  recently 
closed  a  contract  to  supply  all  the  trolley,  feed  and  span  wire  for 
the  equipment  of  the  lines  of  the  Mexican  Electric  Tramway  Co., 
Ltd.,  of  the  City  of  Mexico;  also  for  all  the  ornamental  brackets, 
fittings  and  appliances  for  the  overhead  work.  In  addition  it  has 
received  an  order  from  J.  &  O.  Braniff  Co.,  City  of  Mexico,  for 
650  ornamental  electric  light  poles,  one  from  the  Havana  Electric 
Railway  Co.,  Havana,  Cuba,  for  all  the  underground  and  over- 
head feeder  cables  and  trolley  wire  to  be  used  on  that  road,  and 
several   orders  from   the  U.   S.   Government  for  material   to  go  to 
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Manila  and  Cnlja.  DiirinK  tlic  nmnlli  of  Sciilcniljcr  lliis  i-ouinany 
sliipped  )j;'"i'ls  to  Africa,  Italy.  I'-nKlaiul.  lirnsscls,  Stmlli  AiniTica, 
Wc'sl  Indies  and  Brazil,  and  mm  liiruK'  mhIii,  |.,  Ti-x.^s,  Indiana, 
Michigan,  Alaliani.'i,  Ni-w  ^'o^k,  ( 'unnii  liciii  and  I'mnsylvajiia.  Ill 
this  s.anu-  iikhiiIi  ils  s;di>  of  cnpijcr  wire  ;inionntcd  In  llirn-  (|nar 
lor  (if  ;i  niilliiiii  iinniid'.. 


F.  C.  RANDALL,  cislfrn  salts  ;iKi-n(  for  llu'  flirisli-nscn  ICii- 
KinccrillK  Co..  lias  cliaiiKcd  his  ad.lross  from  I'.irk  .\vrnuc  IIolul  to 
No.   154  .ArliiiKio,!    \\c-.,  Jurscy  City,   N.  J. 


■nil'.  DICWITT  SAN'D  IU)X  CO.  h.i-  In-.n  iornu'.l  lo  make 
anil  sill  -anil  boxes  and  will  succeed  lo  ilic  lui-iiuvs  of  I'".  !•'.  Ue- 
Will  i\:  Co..  L.-msinKbiirKli,  N.  V.  The  coinpany  lia^  ollices  al 
No.   .id  Wall   St.,   New   ^■orl<   Cily. 

TIIIC  GREKN  KNGINICKRING  CO.,  518  Western  Union  BIdg., 
Chicago,  in  addition  lo  tlie  grates  for  S,ooo  h.  p.  of  boilers  al  the 
Western  .'\ve.  station  of  the  Chicago  Union  Traction  Co.,  described 
on  another  page  of  this  issue,  has  recently  secured  the  order  for  16 
grates  for  the  new  plain  lo  be  Imill  lor  llie  United  Railway  Co.,  of 
St.  Louis.  Other  plants  where  the  grates  are  installed  are  those  of 
the  Metropolitan  Slrect  Railway  Co.,  Kansas  Cily;  United  Stales 
Glue  Co.,  Milwaukee;  Armour  Packing  Co.,  Kansas  Cily;  Swift  & 
Co.,  St.  Joseph,  Mo.;  Brown  Building,  St.  Louis;  Cincinnati  Ivlison 
Co.,  Cincinnati:  Milwaukee  Electric  Railway  &  Light  Co. 

The  company  not  only  makes  these  grates,  but  contracts  for 
complete  power  installations.  The  officers  are:  W.  M.  Green,  presi- 
dent; John  R.  Gent,  vice-president;  1'.  .-\.  Poppenluisen,  treasurer; 
H.   .\.    Poppcnhuseii.   secretary. 


TlIK  WESTERN  ELECTRICAL  SUPPLY  CO.,  of  St.  Louis, 
reports  that  in  no  department  of  its  business  have  the 
effects  of  the  good  limes  been  fell  so  much  as  in 
the  street  r:iilway  dcpartnicnt.  I'liis  lirancli  of  the  busi- 
ness   was     addeil     aboul      one     year     ago,     and     liy     g 1      m;iii- 

agcment  has  so  rapidly  developed  that  it  has  become  one  of  the 
largest  in  the  country.  The  line  of  agencies  includes  the  best  known 
and  largest  makers  in  the  country.  Realizing  that  prompt  ship- 
ments are  the  keystone  to  success,  it  stocked  up  liberally  months 
ago,  and  now  the  factories  are  behind  with  orders,  the  advantages 
of  such  foresight  are  evident.  The  growth  of  this  coinpany  dur- 
ing the  past  year  has  certainly  been  phenomenal,  and  proves  con- 
clusively wdiat  a  combination  of  strict  business  integrity,  prompt 
shipments,  fair  treatment  of  customers,  and  systematic  and  well 
directed  hustling  will  do.  The  new  catalog  is  strictly  up-to-date 
contains  a  very  complete  and  carefully  compiled  line  of  supplies, 
embracing  everything  pertaining  to  the  electrical  business.  The 
agency  has  just  been  taken  for  the  "multiplex"' reflector,  described 
elsewdiere  in  this  issue.  This  company's  exhibit  at  the  Chicago  con- 
vention will  be  made  jointly  with  the  Ohio  Brass  Co.,  space  No.  17. 


THE  GREEN  FUEL  ECONOMIZER  CO.  reports  recent  sales 
of  Green's  economizers  for  the  following  plants:  Third  Avenue 
Railroad  Co.,  Kingsbridge  power  station,  N.  Y.,  32,000  h.  p.; 
Swift  &  Co.,  Chicago;  Botany  Worsted  Mills,  Passaic,  N.  J.,  (6th 
order) ;  Berkshire  Cotton  Manufacturing  Co.,  Adams,  Mass.,  (2d 
order);  Wamsutta  Mills,  New  Bedford,  Mass.;  Dominion  Cotton 
Mills,  Montreal,  P.  Q.,  (14th  order);  Margraves  Mill,  Fall  River, 
Mass.;  Great  Northern  Paper  Co.,  Millensocket,  Me.  (2  orders), 
and  Madison,  Me.;  American  Thread  Co..  Holyoke,  Mass.;  Web- 
ster Manufacturing  Co.,  Suncook,  N.  H.;  Societe  Nestle.  Fulton, 
N.  Y. ;  American  Hard  Rubber  Co.,  College  Point,  N.  Y.  (2d 
order);  Washington  Agricultural  College  and  School  of  Science. 
Pullman,  Wash.;  Richelieu  Woolen  Mills,  Chambley,  Canton;  New 
York  &  Rosendale  Cement  Co..  Rosendale,  N.  Y.;  Worcester  City 
Hospital,  Worcester.  Mass.;  Knoxville,  Woolen  Mills,  Knoxville, 
Tenn.;  Anniston  Manufacturing  Co.,  Anniston,  Ala.;  Revolution 
^lills,  Greensboro.  N,  C;  Parker  Mills  No.  2,  Warren,  R.  L; 
Woonsocket  Machine  &  Press  Co.,  Woonsocket,  R.  I.;  Metropoli- 
tan Water  Board,  Chestnut  Hill  Pumping  Station,  and  Spot  Pond 
Pumping  Station;  Schlichter  Jute  Cordage  Co.,  Philadelphia.  Pa.; 
Sir  W.  C.  McDonald,  Montreal.  P.  Q.;  International  Paper  Co.. 
Otis  Falls,  N.  Y.;  Nashua  River  Paper  Co..  East  Pepperell.  Mass. 
(2d  order);  Talbot  Mills,  North  Billerica,  Mass. 


THE  CAST  WELD  STEEL  JOINT. 

The  .Vlilwaukci'  Railjomt  &  Welding  Co.  has  recently  ilesiKiied 
a  new  lype  of  its  cast  weld  steel  rail  joints  tor  the  work  which  it 
is  now  doing  for  the  Rochester  (N.  Y.)  Railway  Co.  The  Milwau- 
kee Railjoint  &  Welcling  Co.  is  the  pioneer  in  this  lype  of  wcUliiig. 
Ils  success  in  welding  exposed  rails  lias  been  such  as  to  excite 
surprise  on  the  part  rif  railroad  men,  who  l.ad  not  supposed  il 
was  possible  to  accomplish  the  results  obtained.  In  iSijH  the  com- 
pany welded  eight  '"iles  of  exposed  rails  hclwccn  the  cily  o(  Mil- 
waukee and  South  Milwaukee.  This  track  has  been  in  constant 
use  ever  since,  and  subjected  to  the  heaviest  kind  of  inlerurlian 
iral'lic.  The  breakage  during  the  winter  of  iK(j8  did  not  anioiint 
to  I  per  cent.  Since  the  joints  were  repaired  in  the  spring  ther-t 
bad  not,  u|)  lo  October  5th,  been  any  further  breaks,  nor  is  il  ex- 
pected there  will  be;  neither  is  there  any  kinking  of  the  rails. 
In  certain  portions  of  the  road  slip  joints  were  installed,  hut  in 
other'  sections  equally  long  the  welding  was  made  continuous,  re- 
gardless of  slip  joints.  The  officers  of  the  company  stale:  "We 
find  by  experience  that  after  ihe  track  is  once  arljustcd  after  weld- 
ing, it  docs  not  move  a  great  deal,  and  there  is  not  much  neces- 
sity for  a  slip  joint."  The  track  referred  to  is  certainly  in  first 
class  condition,  and  will  bear  Ihe  closest  inspection.  As  a  result 
of  the  manner  in  which  this  welding  stood  the  test  of  extreme  tem- 
peratures the  company  received  a  second  contract,  for  welding  IS 
miles  of  suburban  track  between  Milwaukee  and  Wauwalosa  on 
exposed   rails. 

Another  notable  contract  is  on  a  line  of  railway  running  through 
the  main  street  of  Milwaukee,  which  is  believerl  lo  be  the  finest 
piece  of  street  railway  work  and  cast-welding  in  ihe  country. 
This  is  laid  with  72-Ib.  T-rails  on  a  6-in.  concrete  foundation,  with 
concrete  between  the  ties;  over  this  is  asphalt  paving.  It  is  im- 
possible in  riding  over  this  track  to  discern  where  the  joints  occur. 

The  company  has  recently  arranged  with  the  Calumet,  of  Chicago, 
for  the  latter  company  to  do  its  own  welding,  using  the  steel  jackets 
under  license;  similar  agreements  have  been  made  with  the  Roches- 
ter Railway  Co.,  and  a  road  at  Columbus.  O.  The  contract  now 
being  carried  out  at  Milwaukee  with  the  Milwaukee  Electric  Rail- 
way &  Light  Co..  is  for  20,000  joints,  which  with  the  work  done 
last  year  will  make  a  total  of  28,000  joints  of  the  cast  weld  steel 
process  on  that  road.  The  headquarters  of  the  Milwaukee  Rail- 
joint  ■&  Welding  Co.  are  in  the  Pabst  Building.  Milwaukee,  and 
the  officers  are:  S.  C.  Buchan.  president:  T.  C.  Buchan.  vice- 
president:  E.  H.  McVickers,  secretary,  and  J.  H.  Kf)pmcicr.  treas- 
urer. 


INTERESTING  LECTURE  DURING  CONVEN- 
TION. 


The  Political  Economy  Club,  at  the  Chicago  University,  has  ar- 
ranged for  a  series  of  valuable  lectures,  and  on  October  19th 
IL  F.  J.  Porter,  iL  E.,  of  the  Bethlehem  Steel  Co..  will  lecture  on 
"The  Development  of  the  Art  of  Forging."  The  hour  and  place 
will  be  announced  in  the  "Daily  Review"  of  October  loth:  dele- 
gates are  invited  to  attend. 


A  MILE  OF    -AD." 


The  committee  in  charge  of  the  advertising  of  the  Street  Car- 
nival, held  at  Battle  Creek.  Mich.,  Sept.  4  to  9.  1899.  hit  upon  a 
rather  novel  scheme  for  bringing  the  Carnival  prominently  before 
the  public.  People  passing  through  the  business  district  of  Battle 
Creek  Sunday  morning.  August  27th,  were  confronted  by  a  poster 
neatly  pasted  on  the  pavement  between  the  car  tracks  of  the  main 
thoroughfare,  and  stretching  away  in  either  direction  nearly  as  far 
as  the  eye  could  see.  The  advertisement  called  attention  to  the  prin- 
cipal attractions  of  the  fair. 

This  huge  poster  was  printed  on  a  roll  of  paper  containing 
2.264.000  sq.  in.  in  a  continuous  strip  35  in.  wide  and  over  a  mile 
long.     A  repetition  of  the  form  used  was  made  every  24  in. 


.Xccording  to  plans,  the  new  plant  of  the  Richmond  tVa.)  Elec- 
trical Railway  and  Development  Co.  will  be  ready  Mar.  i.  1900. 
Current  will  be  supplied  from  this  station  for  heating,  power,  light- 
ing and  street  railwavs. 
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HALF  FARES. 


Reports   state   that   storage   battery   cars   will    be   iiUroihicccl    on 
the  San   Diego  <Cal.)   Electric  Ry. 


The  sale  of  the  Siitro  Kleclric  Ry.,  of  San  Francisco,  Cal.,  was 
ailvertised  to  take  place  October  6th. 


It  is  expected  the  first  car  will  run  over  the  recently  built   De- 
troit &  Northwestern  Ry.  on  December  15th. 


The  W'estinghouse  Klcctric  &  Manufacturing  Co.,  has  declared 
a  regular  iiuarlerly  dividend  of  i.VJ  per  cent  on  the  first  preferred 
stock. 


The  l'eiiiisyl\ania  R.  R.  will  substitute  an  electric  Inconiotive  for 
steam  service  on  its  branch  between  Jeffersonville.  Ind.,  and  New 
.Mbanv,  Ind. 


The  Mahoning  Valley  Electric  Ry.,  of  Youn.gstown,  O..  on  Sej)- 
tcmbcr  7th  announced  an  increase  of  one  cent  an  hour  in  the  wages 
of  all  employes. 


The  electric  railway  to  connect  .Ashland,  Ky.,  and  Ccntralia 
will  be  completed  by  December  ist.  The  road  will  not  be  opened 
for  traffic  before  the  early  spring. 


The  General  Electric  Co.  has  declared  a  re,gular  quarterly  divi- 
dend of  lyi  per  cent  on  the  common  stock,  payable  October  I4tb, 
to  stockholders  of  record  (October  3d. 


The  City  Pascnger  Electric  Ry.,  the  Logan  Valley  Electric  Ry., 
and  the  .Mtoona  Gas  Co.,  of  .\ltoona  Pa.,  have  been  purchased  by 
a  New  York  syndicate  for  $1,000,000. 


The  Fond  du  Lac  (Wis.)  Street  Ry.  will  soon  be  extended  to  the 
northwestern  part  of  that  city,  in  anticipation  of  the  new  Wis- 
consin Central  car  shops  to  be  located  there. 


The  People's  Gas  &  Electric  Light  Co.,  of  Defiance  (O.),  own- 
ing also  a  street  railway  system,  offers  tickets  at  the  following 
prices:     Six  for  25  cents,  30  for  $1.00  and  50  for  $1.50. 


The  electric  line  from  Kalamazoo,  Mich.,  to  Battle  Creek,  which 
is  nearing  completion,  will  be  run  by  power  from  the  water  driven 
plant  of  the  Kalamazoo  Valley  Electric  Co.,  near  .'\llegan. 


Notice  has  been  served  by  the  Highway  Commissioners  upon 
the  Long  Island  (N.  V.)  Electric  Railway  Co.  that  it  must  pave  the 
highways  between  its  tracks  and  for  a  certain  distance  outside  the 
rails  or  suffer  a  revocation  of  its  franchise. 


Special  theater  cars  will  soon  be  run  at  night  on  the  East 
Taunton  (Mass.)  Street  Ry.  to  Middleton  and  Middleboro,  Mass., 
from  Taunton,  enabling  residents  of  those  two  cities  to  attend  the 
theaters  at  Taunton,  instead  of  going  to  Boston,  as  they  now 
have  to  do.  on  account  of  lack  of  transportation  facilities. 


Contracts  for  the  construction  of  a  new  car  barn  have  been  let  by 
the  Pueblo  (Col.)  Electric  Street  Railway  Co.  The  barn  will 
be  of  brick,  52  x  140  ft.,  and  will  have  storage  capacity  for  24  cars. 
The  company  is  contemi)lating  an  increase  in  the  nundjer  of  its 
cars  in  the  near  future. 


Compressed  air  as  a  possible  motive  power  on  the  lines  of  the 
Cincinnati  Street  Ry..  is  being  investigated  by  representatives  of 
that  company.  If  the  trials  now  in  progress  on  the  28th  and  29th 
St.  lines  in  New  York  warrant  it  one  of  the  divisions  in  Cincin- 
nati will  probably  be  e<|uipped  experimentally  with  compressed  air 
cars. 


The  Educational  Department  of  the  Harlem  Branch  Young 
Men's  Christian  Association  at  No.  5  West  125th  St.,  New  York, 
has  added  to  its  curriculum  a  course  in  electricity.  The  aim  is 
to  make  this  of  practical  value  to  all  men  who  are  interested  in 
any    branch    of   electrical    work.      Forty-eight    lectures,    illustrated 


with  stereopticnn   views  and  practical  denuinstrations,  are  included 
in  [he  course. 


A  new  building,  to  contain  a  restaurant  and  cafe,  a  shooting 
gallery  and  a  bowding  alley,  will  be  built  by  the  Youngstown  (O.) 
Park  &  Falls  Street  Railway  Co.,  at  its  Terminal  Park.  The 
company,  it  is  announced,  is  about  to  spend  $100,000  in  double 
tracking  part  of  its  line,  buying  new  cars  and  niolirrs  and  niakiuf; 
se\"eral  tuber   improvements. 


Air.  T.  .\1.  Ellis,  general  manager  of  the  Rockford  (111.)  Rail- 
way, Light  &  Power  Co.,  advise  us  that  the  wages  of  motormcn 
and  conductors,  formerly  12^  cents  per  hour,  were  on  September 
1st  changed  to  the  following  rates:  First  year,  12>1  cents;  second 
year,  ij  cents;  third  year,  l3)/<  cents;  fourth  and  fifth  years,  14 
cents;  after  five  years,  15  cents. 


The  promoters  of  the  Jefferson  (O.).  Burton  &  .Vndover  Electric 
R.  R.  promise  to  build  the  road  if  all  the  franchises  and  rights  of 
w.iy  arc  given  to  them,  and  in  addition  $2,000  from  each  town- 
ship along  the  route  and  $3,000  from  each  township  containing 
an  incorporated  village,  the  money  to  be  paid  after  the  road  has 
been  constructed  and  in  operation  90  days. 


Some  maliciously  minded  person,  probably  a  discharged  employe, 
badly  crippled  the  service  of  the  Chattanooga  (Tenn.)  Electric 
Street  Ry.  on  September  13th  by  grounding  the  feed  wire  in  one 
of  the  suburbs  of  the  city.  The  work  was  evidently  done  by  an 
expert  electrician.  President  Warner,  of  the  company,  has  offered 
$50  for  the  apprehension  of  the  guilty  party  or  parties. 


Newspaper  reports  from  Cleveland  state  that  foreclosure  pro- 
ceedings against  the  Walker  Co.,  on  a  claim  for  $175,000  bonds 
and  $30,000,  have  been  instituted  by  the  Standard  Trust  Co.,  of 
New  York.  A  receiver  is  asked  for.  This  is  said  to  be  the  final 
step  in  the  efforts  of  the  Westinghouse  Co.  to  obtain  absolute 
ownership  of  the  Walker  Co.,  which  it  now  controls. 


Two  electric  lines  are  being  built  between  Xenia,  O.,  and  Dayton, 
and  both  have  been  making  an  effort  to  get  into  Dayton  over  Main 
St.  On  September  nth  the  Xenia  Rapid  Transit  Co.  stole  a  march 
on  its  opponents  by  having  a  meeting  called  and  an  old  franchise 
which  had  expired  several  years  ago,  revived  and  renewed.  The 
Dayton  &  Xenia  Traction  Co.  will  contest  the  legality  of  the  pro- 
ceedings. 


The  Birmingham  (.Ma.)  Railway  &  Electric  Co.  has  acquired  the 
fee  of  all  the  properties  of  the  Birmingham  Traction  Co.,  includ- 
ing the  Highland  Ave.  steam  dummy  line  of  the  Highland  .•\ve.  & 
Belt  R.  R.,  which  was  recently  purchased  by  the  Traction  Co. 
It  is  further  stated  that  the  present  ofiicers  of  the  Railway  &  Elec- 
tric Co.  will  operate  the  consolidated  system  without  change,  in 
personnel. 


In  order  to  meet  the  demands  of  the  increased  traffic  on  its  lines, 
and  also  to  enable  it  to  supply  power  for  the  loop,  the  South  Side 
Elevated  Railroad  Co.,  of  Chicago,  is  doubling  the  capacity  of  its 
power  station  at  40th  and  State  Sts.  New  .-Mlis  engines,  two 
1,500  kw.  Westinghouse  generators  and  Babcock  &  Wilcox  boilers 
are  being  installed  and  will  increase  the  output  of  the  station  by 
4,Soo  h.   p. 


The  Joliet  (111.)  Street  Railroad  Co.,  in  accordance  with  its 
annual  custom,  on  September  8th  turned  the  entire  street  railway 
system  of  the  city  over  to  ladies,  who  acted  as  conductors.  The 
receipts  for  the  day  went  to  the  Silver  Cross  Hospital.  Numerous 
entertainments  were  arranged  by  the  ladies  in  different  parts  of  the 
town  to  increase  the  receipts,  anmng  them  being  a  baseball  game 
and  a  band  concert. 


Cable  trains  are  again  running  on  the  State  St.  line  of  the  Chi- 
cago City  Railway  Co.,  the  first  train  making  the  round  trip  on 
September  24th.  When  it  became  necessary  to  make  extensive 
repairs  at  the  21st  St.  power  house  in  July  of  this  year,  it  will  be 
remend^ered  the  Chicago  City  Railway  Co.  applied  for  and  re- 
ceived permission  to  string  temporary  wires  and  operate  this  line 
by  electricity  for  go  days. 
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CORRESPONDENCE. 

We  cordially  invito  corrrspntuU-iuc  nii  all  subjects  of  iiilerest  to  those 
enpaped  in  anv  biaiuh  of  street  railway  work,  and  will  (jratefully  appreciate 
any  marked  copies  of  papers  or  news  items  our  street  railway  friends  may  send 
us,  pcrtainiuy  either  to  companies  or  officers. 


DOES  THE  MANAGER  WANT  ANYTHING? 


If  you  contemplate  the  purchase  of  any  supplies  or  material,  wo  can  save 
you  much  time  and  trouble.  Drop  a  line  to  The  Review,  statintr  what  you  are 
in  the  market  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the 
best  dealers  in  that  line.  We  make  no  charg-e  for  publishinir  such  notices  ia  our 
Bulletin  of  Advance  News,  wliicli  is  sent  to  all  manufacturers. 

This  paper  is  a  member  of  the  Chicago  Trade  Press  Association. 
Entered  at  the  Post  Office  at  Chicagro  as  Second  Class  Matter. 


VOL.  IX. 


NOVEMBER  15,  1899. 


NO.  11. 


We  call  the  attention  of  our  readers  to  the  fact  that  the 
"Street  Railway  Review"  is  the  only  paper  to  publish  a  ver- 
batim report  of  the  proceedings  of  the  Street  Railway  Ac- 
countants' Association. 


Our  contenipnrary,  tlie  Street  Railway  Journal,  in  its 
monthly  issue  [ox  November,  attempts  to  make  some  rep- 
aration for  the  injustice  it  did  us  in  its  weekly  news  bulletins 
of  October  14th  and  jist.  both  of  which  carried  announce- 
ments on  the  first  page  in  (Hsplay  type  that  the  first  ver- 
batim report  of  the  convention  would  appear  in  its  monthly 
isssue  of  November  ist.  W^e  are  disposed  to  overlook  the 
first  announcement,  but  not  the  second,  bearing  date  one 
day  after  the  meeting  had  adjourned,  and  after  the  "Review"' 
had  issued  five  dailies,  containing  not  only  a  verbatim  report 
of  both  the  American  and  Accountants'  meetings  the  pre- 
vious day,  but  all  the  other  doings  of  the  day  previous. 
These  dailies  were  not  inaccurate,  as  our  contemporary  in- 
sinuates, and  we  shall  be  pleased  to  have  our  readers  com- 
pare the  Journal's  report  (12  days  after  the  convention  ad- 
journed! with  our  report  day  by  day. 

Speaking  of  ''inaccuracies"  the  shoe  is  decidedlv  on  tlie 
other  foot,  for  this  same  "news"  bulletin,  dated  October 
2ist,  takes  the  convention  on  a  trip  of  inspection  to  the 
Alley  L  power  plant  and  to  the  Chicago  &  ^lilwaukee  road 
on  Tuesdav  afternoon,  October  17th.  The  trip  to  the  ele- 
vated station  did  not  occur  until  Fridav  afternoon,  and  the 


otiier,  wliile  talked  of,  ilid  not  take  place  at  all.  Mr.  Kil- 
gour  is  made  tf)  read  a  paper  on  \V'e<!nesday  (\.\\xcc  days 
previous),  when  in  fact  he  not  only  was  not  present  at  any 
time  during  the  convcnlion,  but  did  not  send  in  any  paper, 
and  the  subject  was  not  discussed.  This  shows  the  danger 
of  writing  advance  accounts  of  events  schetiuled  on  a  pro- 
gram which  is  liable  to  change  before  the  program  has  been 
carried  out. 

Every  morning  at  daylight  from  Tuesday  to  Saturday  in- 
clusive, the  "Daily  Review"  came  out  with  an  absolutely 
complete  report  of  everything  which  transpired  up  to  mid- 
night of  the  previous  day.  The  "I>aily  Review"  also  printed 
on  Wednesday  the  name  of  every  person  registered  on  Tues- 
day. To  copy  and  classify  these  names  required  the  work 
of  six  persons  for  nearly  six  hours;  on  Thursday  the 
Wednesday  registrations  were  printed,  making  a  list  far 
more  complete  and  much  larger  than  has  ever  been  pre- 
viously printed.  Our  issue  of  Saturday  morning  gave  the 
bani|uet  toasts  which  ended  at  midnight  Friday.  To  do 
this  we  employed  a  force  of  six  expert  stenographers  and 
tran.scribers,  whose  work  was  completed  in  a  few  minutes 
after  the  last  speaker  had  finished  his  remarks.  Our  same 
issue  contained  photngrajiliic  illnslrations  of  the  exhibits, 
wiih  descriptions,  and  made  absolutely  a  complete  historv 
of  the  convention,  leaving  nothing  unreported. 

In  reporting  the  .'\ccountants'  meetings  we  printed  12 
pages  of  stenographic  report,  exclusive  of  the  papers  and 
reports  read,  as  against  five  pages  of  long  hand  notes  in  the 
Journal.  Our  pages,  moreover,  were  in  brevier  type,  which 
measures  20  per  ciMit  more  matter  than  that  used  in  the 
Journal's  long  primer  account. 

The  "Review"  is  not  given  to  boasting  of  its  own  work, 
but  after  publishing  what  every  one  concedes  to  be  the  most 
complete  and  accurate  convention  daily  ever  issued  by  a 
trade  journal,  it  does  not  believe  the  street  railway  frater- 
nity will  approve  of  this  glaring  mis-statement  of  fact  by  an- 
other paper  in  its  frantic  attempt  to  excuse  its  own  lack  of 
enterprise. 


The  treatment  of  employes  with  a  view  of  increasing  their 
efficiency  and  creating  a  spirit  of  loyalty  and  good  will,  is 
a  (luestion  that  is  forcing  itself  more  and  more  upon  the  at- 
tention of  managers,  and  has  received  a  new  impetus  by  the 
paper  bearing  on  this  subject  read  before  the  Street  Railway 
.Association  of  the  State  of  New  York,  at  the  Ithaca  con- 
vention, and  printed  in  the  September  issue  of  the  "Review." 
.\s  is  usual  with  questions  of  this  character,  there  is  a  diver- 
sity of  opinion  among  managers  as  to  the  need  of  efforts  in 
this  direction,  and  also  as  to  the  method  to  be  followed  in 
securing  better  results  where  it  is  admitted  that  some  means 
is  desirable  for  decreasing  accidents,  increasing  patronage 
and  lessening  the  liabilities  of  so-called  labor  troubles.  The 
paper  in  question  treated  the  subject  under  five  heads.  But 
as  there  are  only  three  of  these  heads,  about  which  there 
could  be  any  difference  of  opinion,  it  will  suffice  for  the 
purpose  of  this  discussion  to  quote  these  only.  No.  3  reads : 
"By  giving  the  men  a  careful  education  in  the  duties  which 
they  are  to  perform."  Xo.  4:  "By  handling  employes  in 
such  a  way  that  they  will  feel  that  they  are  being  treated  as 
men  and  that  they  will  not  lose  their  loyalty  to  the  company 
and  to  their  immediate  superiors  on  account  of  harsh  and 
unjust  treatment."  Xo.  5:  "By  making  them  feel  that  in- 
telligent service,  loyalty  to  the  company  and  a  good  record 
gives  them  a  chance  for  promotion  to  a  better  position." 
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As  to  the  first  proposition,  it  is  held  by  some,  and  the 
statement  was  boldly  made  in  one  of  the  papers  read  at  the 
recent  Chicago  convention  of  the  American  Street  Railway 
Association,  "That  the  best  motormen  are  often  men  who 
can  neither  read  nor  write  and  are  found  among  teamsters, 
drivers  on  iiorse  railways  and  the  like."  Again  in  the  same 
paper,  "The  semi-technical  man  who  is  'learning  the  busi- 
ness' makes  the  worst  motormen  of  all ;  his  mind  is  more 
active,  he  is  interested  in  the  performance  of  his  motors  and 
equipment  and  neglectful  of  his  primary  duties  as  a  motor- 
man.  Moreover,  he  is  a  dissatisfied  individual  *  *  * 
not  inclined  to  learn  the  business  of  motorman  thoroughly." 

Knowledge  is  power,  but  this  must  be  coupled  with  a 
knowledge  of  one's  own  power  and  a  knowledge  of  the  gov- 
erning laws  of  thought  and  how  to  apply  them.  It  is  difficult 
to  understand  why,  if  knowledge  is  power  to  do  efficiently 
whatever  one  has  to  do,  that  the  calling  of  a  motorman 
should  be  an  exception  to  this  rule  or  principle.  It  is  not 
usually  claimed  by  the  advocates  of  giving  these  employes 
a  careful  education  as  to  their  duty,  and  an  explanation  of 
the  machines  they  are  required  to  handle  that  it  necessarily 
implies  that  they  should  be  thinking  more  of  the  inachine 
than  their  inmiediate  duties  on  the  street,  or  that  they  should 
attempt  to  remedy  slight  defects  or  attempt  the  adjustment 
or  repair  of  the  equipment  while  en  route.  In  fact,  the 
best  trained  motormen  are  not  usually  expected  to  do  this. 
These  things  are  left  for  men  specially  assigned  to  the  work, 
properly  clothed  and  equipped  with  the  necessary  tools.  Rut 
the  motorman  cannot  be  too  well  instructed  as  to  the  lian- 
dling  of  his  car  and  apparatus  by  a  careful  and  competent 
teacher.  There  is  such  a  thing  as  not  carrying  these  in- 
structions far  enough  ;  in  which  case  a  little  learning  is  a 
dangerous  thing.  But  the  cjuestion  is  one  of  thorough  in- 
struction, and  if  it  is  found  that  a  motorman,  whether  thor- 
oughly instructed  or  ignorant,  is  a  "dissatisfied  individual" 
it  is  prima  facia  evidence  that  he  is  not  a  proper  person  to 
handle  the  car,  for  his  mind  will  go  "wool  gathering"  and 
he  will  invite  accidents  and  mishaps.  Dissatisfaction,  cou- 
pled with  anxiety  or  fear  of  any  kind  will  never  produce  a 
cool  head  to  act  wisely  in  any  crisis.  The  failure  of  so- 
called  semi-technical  men  as  motormen  is  not  that  they 
know  too  much  about  the  equipment,  but  that  they  are 
left  to  work  their  mental  batteries  the  wrong  way,  and  have 
not  received  proper  instruction  how  to  concentrate  their 
thoughts  and  hold  their  attention  to  the  thing  in  hand. 

When  a  manager  realizes  that  there  are  inherent  poten- 
tialities in  every  man  and  that  proper  training  will  bring 
them  out,  he  will  find  in  his  ow-n  hands  the  possibility  of 
greater  power  and  greater  success.  One's  standard  of  so- 
called  success  with  ignorant  employes  often  blinds  him  to 
the  fact  that  there  was  a  greater  and  broader  success  which 
he  failed  to  reach.  The  time  has  come  when  the  law^s  and 
rules  of  success  which  have  been  known  to  a  few  who  have 
been  prepared  for  them,  are  now  safe  in  the  hands  of  the 
many.  There  is  the  dawn  of  a  new  cycle  which  will  wrench 
from  the  grasp  of  ignorance  the  victims  of  its  stultifying  in- 
fluence. A  manager's  success  and  that  of  his  employes  will 
hereafter  be  measured  by  the  degree  in  which  he  avails  him- 
self of  the  power  to  think  correctly  and  quickly. 

Subjects  4  and  5  will  receive  attention  in  a  subsequent  ar- 
ticle. 


In  the  title  of  Mr.  Yerkes'  paper  on  street  railway  in- 
vestments two  questions  were  propounded.    The  first,  how 


can  they  be  made  rennmerative,  was  very  briefly  answered 
by  saying  that  the  matter  lay  with  the  management ;  the 
management  of  a  street  railway  can  exercise  but  little  con- 
trol over  the  receipts  of  the  company  and  remuneration  for 
the  investors  must  be  secured  by  economy  of  administration. 
The  second  question,  how  can  street  railway  investments  be 
made  secure,  was  discussed  at  greater  length.  The  author 
stated  that  the  security  of  the  investment  depended  more 
upon  the  term  of  the  charter  than  anxthing  else,  and  after 
comparing  th  ■  cost  of  the  horse  car  line,  that  received  a 
20-year  grant  from  the  city,  with  the  electric  railway  of  to- 
day, drew  the  conclusion  that  if  the  20-year  grant  to  the 
former  was  equitable  then  the  latter  should  have  a  200-year 
grant.  To  the  objection  that  long-term  grants  would  be 
had  iHjlicy,  because  preventing  improvements  in  the  means 
of  transportation,  it  is  answered  that  improved  means  of 
transportation  would  of  themselves  make  the  older  fran- 
chises worthless.  Mr.  Yerkes  believes  that  cities  and  com- 
panies should  treat  each  other  fairly  ;  that  street  railways 
should  pay  a  portion  of  their  earnings  to  the  city  in  return 
for  the  license  to  do  business,  and  that  they  should  be  under 
the  general  supervision  of  commissioners  appointed  by  the 
governor  and  holding  office  for  a  long  term,  say  15  years, 
so  as  to  take  them  (jiit  of  politics. 

The  proposition  that  the  municipality  should  receive  a 
portion  of  the  earnings  of  the  street  railways  located  within 
it  is  one  which  will  not  be  unanimously  accepted  by  street 
railway  men.  It  is  an  acknowledged  principle  that  the  con- 
sumer should  in  every  case  have  some  of  the  benefit  which 
results  from  improved  and  cheaper  methods  of  production, 
and  in  most  fields  this  is  obtained  through  the  natural  com- 
petition of  the  producers.  The  legislators  of  manv  of  our 
states  long  supposed  that  competing  street  railways  would 
give  better  service  at  lower  fares,  just  as  rival  grocery  stores 
make  lower  prices  for  provisions.  While  this  idea  is  not 
entirely  eradicated — Georgia  still  believes  in  it — it  is  now 
generally  recognized  that  such  things  as  supplying  the 
public  of  a  city  with  water,  light,  or  transportation  are  nat- 
ural monopolies.  That  is,  the  business  can  be  done  best  and 
cheapest  by  a  single  company.  The  result  has  been  that  a 
demand  has  grown  up  for  street  railways  to  pave  and  light 
and  clean  the  streets  through  which  they  run,  for  a  percent- 
age of  the  receipts  to  be  paid  the  city,  or  for  the  municipal 
ownership  of  the  industry. 

The  business,  however,  is  one  in  which  the  kjcal  condi- 
tions have  a  most  important  bearing,  and  what  would  be 
reasonable  in  one  city  of  say  100,000  inhabitants  might  be 
not  only  unjust,  but  physically  impossible  in  another  city 
of  the  same  size.  The  volume  of  business  carried  is  by  no 
means  the  same  in  two  cities  of  equal  population,  and  the 
cost  of  fuel  and  labor  is  far  from  uniform. 

When  a  permanent  type  of  mechanical  power  is  reached 
and  it  is  no  longer  necessary  to  discard  costly  apparatus, 
not  because  it  has  worn  out,  but  because  improvements  have 
displaced  it,  stockholders  will  be  relieved  of  the  large  finan- 
cial risk  that,  until  then,  must  inevitably  hang  over  their 
investments  in  street  railway  properties.  Then,  as  construc- 
tion is  devised  which  will  be  of  a  much  more  permanent 
nature  than  has  marked  the  history  of  track  work  until  now, 
and  with  a  definite  limitation  to  construction  and  operating 
expense  for  a  term  of  years,  companies  will  be  in  position 
to  share  their  earnings  with  the  city,  as  few  of  them  at  pres- 
ent are  warranted  in  doing.  But  even  then,  we  are  firmly 
of  the  opinion  that  that  money,  instead  of  being  paid  into  the 
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cily  Ircasmw  I<j  lie  frvciiu-iulv  .sqiiaiKk-ii-d  by  politician.s, 
.should  In-  tisrd  in  iiii|iiovinfj  and  cnlarf,'in(.f  the  car  service. 
Ill  llii.s  way  only  will  tho.su  who  have  acliially  i)aid  tills 
nioiioy  into  lliu  companies  receive  any  direct  henelit.  The 
rediiclion  in  (.ixc-.  In  those  wealthy  citizens  who  use  the 
cars  seldom  or  not  at  all,  is  of  vastly  less  importance  than 
to  increase  the  leii^^h  of  the  ride  that  the  workiiij,'man  shall 
receive  for  a  siiiffle  fare,  or  the  purchase  and  o])eration  of 
.uldiiional  cars,  which  otherwise  would  be  run  at  a  loss, 
hence  not  at  all.  The  street  car  has  emancipated  the  work- 
inj.j  people  from  tenement  house  life  and  has  chan>,a'd  the  so- 
cial cimdition  of  hundreds  of  thousands.  How  much  better 
that  this  work  should  be  extended  and  enlarjj;e<l  than  that 
a  few  millionaires  should  i)ay  a  fi'w  hundred  dollars  less 
tax  than  at  present. 


The  care  of  the  car  e(|uipment  of  a  street  railway  involves 
a  multitude  of  details,  and  as  there  is  a  best  or  a  cheapest 
wav  of  liandlins;'  each  one  of  these,  nu-n  lia\in{^  charpc  of 
that  department  always  find  an  interchanj,'e  of  ideas  on  the 
subject  both  interestinj;-  and  jirofitable.  This  was  well 
showMi  at  the  convention  by  the  discussion  which  followed 
Mr.  \'anderveer's  i)aper  mi  this  subject.  F.veryonc  who 
spoke  told  (if  melluids  eni|)loyed  on  his  road  whereby  a 
savint^'  of  25  per  cent  or  of  50  per  cent  had  been  made  in 
items  of  repair  or  maintenance  of  equipment,  and  the  ideas 
developed  nncli  iiil)lcill\  TuniisluMl  nuicli  food  for  tliou^ht. 
There  has  heretofore  been  no  de|)artment  of  a  street  rail- 
way which  has  received  more  attention  with  a  view  to  in- 
auguratuig'  economies  than  the  power  house.  The  results 
have  well  repaid  the  thous^ht  and  labor  expended,  and  it  is 
now  besimiing'  to  be  reco,q;nized  that  the  shops  and  car 
inspection  dei)artinenl  will  also  repay  similar  attention. 


The  subject  of  track  construction  and  maintenance  is  not 
a  new  one  before  the  Association,  and  in  connection  with 
Mr.  Butts'  paper  it  is  rather  interesting  to  review  the  rec- 
ommendations that  have  at  various  times  been  made  con- 
cerningf  this  very  important  portion  of  a  street  railway.  In 
1883  it  was  believed  that  a  track  laid  "with  40  or  45-lb.  tram 
rails  well  spiked  to  stringers  with  good  cast  or  wrought 
iron  joint-plates  at  the  ends  of  the  rails"  would  fulfill  all  re- 
quirements. A  year  later  the  report  adopted  by  the  Associa- 
tion recommended,  for  heavy  trafific,  60-lb.  center  bearing 
rails  spiked  to  stringers  which  were  laid  on  ties  spaced  5  ft. 
between  centers,  with  cast  iron  knees  both  outside  and  in- 
side the  stringers  at  each  tie.  In  1887  a  report  was  pre- 
sented whicli  reviewed  the  history  of  the  two  types  of  con- 
struction, stringer  and  girder;  the  conclusion  was  that  a 
rail  weighing  55  lb.  or  60  lb.  per  yard,  supported  by  chairs 
on  ties  4  ft.  apart  and  having  fish  plate  joints  would  be  stiff 
enough  to  answer  all  purposes. 

In  1892  the  subject  became  more  important  than  ever, 
and  a  report  on  "A  Model  Electric  Railway  Roadbed"  rec- 
ommended that  the  ties  be  placed  about  27  in.  apart,  that 
the  rail  be  deep  enough  to  dispense  with  chairs,  and  that 
three-tie,  six-hole  fish  plate  joints  be  used.  In  1896  the 
recommendation  of  a  report  on  "Track  and  Track  Joints" 
was  for  white  oak  ties  5x8  in.  .x  7  ft.  spaced  about  30  in. 
and  ()-in.  girder  rails,  held  to  gage  by  tie-rods  spaced  6  ft. 
a|iart.  with  the  joints  cast-welded. 

When  this  brief  summary  of  what  has  been,  at  various 
times  in  the  last  16  years,  considered  the  best  construction 
for  street  railway  tracks  is  compared  with  that  presented  by 


Mr.  Jiulls  the  changes  are  very  marked.  I'Voin  the  40-lb. 
or  45-lb.  rail  of  1883  to  the  80-lb.  or  lOO-lb.  rail  of  1899  is 
a  long  step;  from  timber  stringers  to  concrete  beams  sur- 
rounding tiic  lower  llanges  and  web  of  the  rail  is  another, 
bill  the  substitution  of  a  cast-weld  joint  for  the  plate  umlcr 
the  rail  ends  is  |)robably  the  greatest  'liflference,  the  other 
changes  being  in  degree  rather  than  in  principle. 

Mr.  I'utts  agrees  with  all  others  who  have  previously  pre- 
sented reports  on  this  subject  to  the  Association,  in  advocat- 
ing the  center-bearing  rail,  but  his  rf>ad  is  one  of  the  very 
few  that  are  jjcrmitted  to  use  this  section.  In  most  cities 
the  municipal  authorities  jirescribe  cither  a  tram  or  a 
groove  rail. 

The  fliscussion  on  this  pa()cr  brought  out  statements  by 
a  number  of  members  concerning  their  cxi)erience  with  ties 
of  different  materials,  rails  of  difTcrent  sections,  cast-weld 
joints  and  other  points. 


-Ml  the  problems  coiniected  with  a  street  railway  do  not 
lie  in  one  department,  and  after  the  Association  had  consid- 
ered the  questions  of  investments. of  equipment. an<l  of  track, 
Mr. McCormack  read  his  paper  on  train  service.  He  pointed 
out  that  a  well  arranged  train  service  is  essential  to  the 
commercial  success  of  a  street  railway,  and  then  entered 
at  length  into  the  ways  and  means  of  getting  information 
concerning  the  conditions  of  the  traffic,  and  then  of  meeting 
these  conditions  satisfactorily.  Mr.  McCormack  treated  his 
subject  at  greater  length  than  any  of  the  others  who  pre- 
sented pajjcrs.  and  illustrated  by  concrete  examples  the  ap- 
plication of  the  methods  described  and  the  results  accom- 
plished. 


After  having  accomplished  a  task  which  he  has  under- 
taken a  business  man  first  wants  to  know  what  the  results 
have  been  from  a  financial  standpoint ;  then,  having  found 
what  he  has  done  or  is  doing,  absolutely,  he  naturally 
wishes  to  know  what  the  relative  results  are.  that  is  to 
compare  his  work  with  that  of  others  who  are  engaged  in 
the  same  business.  To  get  these  absolute  and  comparative 
results,  expressed  in  dollars  and  cents,  is  a  part  of  the  work 
of  the  accountant. 

In  the  street  railway  field  the  wide  variety  obtaining  in 
the  methods  of  distributing  different  items  of  expense  was 
such  that  one  road  given  the  monthly  statement  of  another 
could  tell  but  little  about  it.  and  comparisons  were  impossi- 
ble. This  led  the  Street  Railway  Accountants'  .\ssociation 
to  take  up  as  its  first  work  the  development  of  a  standard 
system  of  accounts  according  to  which  expenditures  would 
be  divided  according  to  a  uniform  system.  With  the  en- 
dorsement of  the  Railroad  Commissioners  given  last  August 
to  the  Accountants'  "Standard  System"  this  part  of  the 
Association's  work  may  be  said  to  be  practically  accom- 
plished. 

But  assuming  that  in  a  short  time  all  companies  will  keep 
their  accounts  in  the  same  manner,  the  conditions  under 
which  they  ojierate  are  so  different  that  a  comparison  of 
results  is  difficult  because  there  is  no  unit  upon  which  ac- 
countants can  agree  as  being  a  suitable  basis  of  comparison. 

Mr.  Mackay  presented  the  only  paper  read  before  the 
.Vccountants'  Association  at  its  last  convention  and  advo- 
cated the  "motor  car-hour"  as  the  most  desirable  unit  for 
comparing  performances,  and  particularly  urged  its  su- 
periority over  the  "car-mile."     The  lengthy  and  animated 
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discussion  which  followed  showed  the  subject  to  be  a  very 
live  one,  and  that  the  selection  of  a  unit  for  comparisons 
is  a  work  which  the  Association  will  do  well  to  take  up. 


It  is  evident  that  the  engineering  trade  of  Great  Britain 
and  the  Continent  is  now  thoroughly  aroused  to  the  fact 
that  something  must  be  done  and  done  quickly  if  American 
competition  is  to  be  met  and  overcome  before  it  is  too  late. 
British  and  European  firms  have  stood  idly  by  and  seeming- 
ly without  much  concern,  have  watched  contract  after  con- 
tract go  to  "American  bidders,  and  have  made  no  cflFort  to 
determine  why  home  establishments  could  not  successfully 
meet  this  competition.  But  this  apathy  is  rapidly  develop- 
ing into  vigorous  protestations  against  this  condition  of 
things,  as  is  evidenced  by  the  storm  of  disapproval  raised 
at  the  letting  of  recent  London  and  Glasgow  tramway  con- 
tracts and  the  building  of  the  Atbara  bridge  in  the  Soudan 
by  an  American  firm. 

The  foreign  technical  press  is  also  awakening  to  a  rec- 
ognition of  the  conditions  and  in  long,  well-worded  editorials 
is  sounding  its  "note  of  warning."  But  it  is  almost  amus- 
ing to  see  the  different  ways  in  which  the  various  journals 
have  sized  up  the  situation.  A  few  of  them  still  persist  in 
raising  the  feeble  cry  of  lavoritism,  "outside  influences"  and 
lack  of  patriotism,  and  absolutely  refuse  to  see  that  con- 
tracts for  structural  work,  engines,  electrical  apparatus  and 
tramway  supplies  are  going  to  America,  simply  because 
American  contractors  can  give  better  quality  in  shorter  time 
and  at  cheaper  prices.    Of  these  no  account  need  be  taken. 

But  there  is  another  class  of  papers  which  have  succeeded 
in  taking  a  broader  view  and  whose  opinions  are  worthy  of 
consideration.  Among  these  is  Engineering,  of  London, 
and  to  show  the  real  grounds  upon  which  the  coming  battle 
will  probably  be  fought  we  quote  the  following  from  an 
editorial  in  a  recent  issue  of  that  journal : 

"No  industrial  question  at  the  present  time  has  so  keen 
an  interest  to  British  manufacturers  as  that  connected  with 
American  competition.  It  has  been  brought  prominently 
into  public  notice  on  more  than  one  occasion  during  the  last 
six  months,  but  for  several  years  past  our  manufacturers, 
merchants,  and  shippers  have  been  unable  to  close  their 
eyes  to  the  fact  that  since  the  United  States  have  recovered 
from  the  efifects  of  the  great  panic  of  1893,  they  have  steadily 
become  more  dangerous  antagonists,  not  only  in  this  coun- 
try (Great  Britain),  but  in  foreign  markets,  and  especially 
in  those  markets  which  we  have  been  accustomed  to  regard 
as  our  own.  It  is  still  urged  by  not  a  few  persons  that  this 
competition  is  factitious ;  that  in  order  to  take  away  our 
customers,  goods  are  supplied  by  enterprising  Americans 
at  a  loss  ;  that  the  articles  forced  on  the  markets  of  the  world 
in  preference  to  our  own,  are  of  inferior  quality,  and  will 
not  stand  the  test  of  time  and  use,  and  that  the  spurious 
phase  of  manufacture  and  commerce  is  but  transient.  But 
those  who  are  able  to  take  a  broader  view  know  that  such 
statements  are  fallacious;  they  know  that  in  many  manu- 
factured products  the  United  States  can  beat  us  in  price,  and 
at  least  equal  us  in  quality ;  they  know  that  at  present,  and 
still  more  in  the  near  future,  the  struggle  of  competition 
will  grow  keener,  and  that  the  advantages  of  this  struggle 
do  not  lie  with  us."  And  again ;  "The  manufacturers  of 
Great  Britain  must  either  adopt  new  methods  to  cheapen 
production  and  increase  the  rapidity  of  the  output  or  they 
must  be  content  to  see  orders  given  wholesale  to  foreign 
contractors  with  whom  they  cannot  hope  to  compete." 


But  in  t)ur  opinion  there  is  no  great  need  of  worry  on 
the  part  of  American  manufacturers.  The  situation  is  one 
requiring  simply  watchfulness  and  a  continuation  of  present 
efforts.  Although  foreign  dealers  may  begin  to  recognize 
their  deficiencies,  it  will  take  them  years  to  bring  tlK-ir 
plaiUs  and  their  methods  to  such  a  state  of  perfection  as  to 
enable  them  to  stem  the  tide  of  orders  that  is  moving  to- 
ward this  country.  At  any  rate  this  is  not  the  first  time  that 
American  pluck  and  genius  iiave  been  pitted  against  the 
whole  world,  ;uul  there  has  never  been  but  one  result. 


NEW   INTERURBAN   ROAD  IN   PENNSYL- 
VANIA. 


Tile  Bothk'heiu  (Pa.)  &  Nazareth  Passenger  Railway  Co.,  which 
commenced  operation  on  October  2d  was  incorporated  at  Harris- 
burg  Feb.  6,  i8t)9,  with  $150,000  capital  stock.  This  is  a  single  track 
road,  with  six  turnouts  running  from  Bethlehem  to  Nazareth,  a 
distance  of  10  miles,  and  is  one  of  (he  best  constructed  roads  in  the 
state.  The  track  is  laid  with  67-lb.  T  rails,  furnished  by  the  Scran- 
ton  Steel  Co.,  and  is  rock  ballasted  throughout. 

The  power  house  is  built  of  brick  50  x  95  ft.,  with  a  slate  roof. 
E.  Keeler  &  Co.,  of  Williamsport,  as  contractors,  supplied  all  the 
machines  for  the  station,  consisting  of  two  Hamilton-Corliss  300- 
h.  p.  engines,  two  200-k\v.  Westinghouse  generators,  and  Ihree  500- 
h.  p.  boilers.  The  car  barn  is  not  yet  completed,  but  will  be 
50  X  200  ft.,  and  will  contain  space  for  storing  27  cars  and  2  snow 
plows,  a  repair  shop  and  machine  shop.  Five  motor  cars,  built  by 
the  American  Car  Co.,  of  St.  Louis,  wiJl  be  operated  for  the  present. 

The  officers  of  the  company  are:  President.  J.  J.  McKee;  secre- 
tary, Robert  B.  Keys;  treasurer,  C.  A.  Wolle;  superintendent, 
George  H.  Wolle. 

♦-•-• 

TRAMWAYS  OF  BOMBAY,  INDIA, 


Wni.  T.  Fee,  U.  S.  consul  at  Bombay,  writing  to  the  department 
under  recent  date  gives  the  following  report  on  the  street  car  sys- 
tem of  that  city: 

The  company  was  chartered  by  the  Bombay  government  in  1874, 
under  the  name  of  the  Bombay  Tramway  Co.,  Limited.  It  has  an 
invested  capital  stock  of  30  lakhs  of  rupees,  or  about  $1,000,000,  and 
debentures  of  about  two-thirds  that  amount.  The  stock  is  princi- 
pally owned  in  the  United  States,  and  its  main  office  is  located  in 
New  York  City.  The  road  is  a  double  track  system,  with  about  i?'/^ 
miles  in  operation. 

It  has  in  use  187  open  cars,  made  by  the  company  in  Bombay. 
It  employs  1.150  horses,  each  of  which  travels  on  an  average  13 
miles  daily.  They  are  well  cared  for  and  never  abused,  a  sort  of  a 
hat  or  padded  bonnet  being  fastened  on  top  of  their  heads  during 
the  day  as  a  protection  against  the  sun.  All  animals,  in  -fact,  re- 
ceive humane  treatment  in  India. 

About  1,100  men  are  employed  by  the  company.  The  c.ir  drivers 
and  conductors  are  paid  by  the  trip,  and  the  former  receive  about 
18  rupees  ($5.85)  and  the  later  22  rupees  ($7.15)  per  month.  The 
track,  barn,  and  common  laborers  receive  the  usual  Bombay  wages 
of  6  annas  (12  cents)  per  day. 

The  rails  are  of  the  girder  type,  30  ft.  long  and  weighing  83  lb. 
per  yard.  They  are  laid  on  teak-wood  ties  and  bedded  in  concrete. 
The  road  was  opened  to  traffic  in  1874,  3"d  'ts  present  cost  is  es- 
timated at  about  35,000  rupees  per  mile  of  single  track.  The  total 
gross  receipts  of  the  road  for  the  last  financial  year  were  $398,498 
and  the  operation  expenses  during  the  same  year  were  $257,821. 

There  is  now  a  movement  to  convert  the  road  into  an  electric 
line.  In  fact,  the  company  has  applied  to  the  Bombay  government 
to  sanction  the  conversion.  Electricity  has  but  recently  come  into 
use  in  India,  Madras  being  the  only  city  where  it  is  used  on  street 
railways  as  a  motive  power. 


The  Pittsfield  (Mass.)  Street  Railway  Co.  has  been  notified  to 
place  one  cent  revenue  stamp  on  all  packages  carried  between  Pitts- 
field  and  Dalton  for  its  patrons.  The  company  claims  sueh  service 
is  in  no  sense  that  of  an  express  company  and  has  referred  the 
matter  to  the  department  at  Washington,  D.  C. 


Nov.  15,  1899.] 
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PRICE  OF  RAILS  STRONG. 


( )iK'  (pl  iIk-  (iiu'slioiis  vvliii'li  i^  ilisliirljiiiK  managers  is  the  immc- 
(lialu  liiUiiu  of  ilir  rail  ni.iila  I.  It  !■,  iinderslood  that  recently  the 
rolMng  mills  cc  nihiiu-rl  and  ncililiicl  ihc  steam  roads  that  imnie<liate 
orders  woidd  he  laUeii  at  $.i.i  per  Ion,  lo  he  followed  hy  an  ad- 
vance in  price.  It  is  given  onl  lli.il  nmlc  r  lins  offer  1.500,000  tons 
were  placed,  amounting  in  value  to  nearly  $50,000,000.  This  is  ahout 
one-sixth  of  the  entire  possihie  output  of  steel  fcr  the  next  12 
nionllis.  The  demand  for  structural  iron  shows  no  indications  M 
decrease,  which  will  further  tend  to  strengthen  prices.  The  neces- 
sities of  the  Russian  Government  in  its  railroad  work  will  still 
further  curtail  the  supply.  As  predicted,  the  mills  have  n.  w  ad 
vanced  the  price  of  T-rails  two  and  three  dollars  per  Ion,  .ind  this 
of  course  governs  the  selling  price  of  girders. 

Many  liave  held  olT  in  placing  orders  for  next  season's  require- 
ments, hoping  there  would  be  better  prices  available,  but  the  present 
indications  certainly  do  not  favor  any  such  good  fortune  for  the 
buyers.  Prices  may  not  advance  during  the  next  60  or  90  days,  but 
we  fail  to  note  any  indications  that  they  will  be  any  less. 

We  l<now  of  several  companies  which  have  extensions  in  contem- 
plation, which  have  concluded  to  prslponc  the  work  another  year, 
owing  to  the  high  price  of  steel  and  copper. 

In  this  connection  we  also  note  the  marked  advance  in  price  of 
motors  and  ears,  but  the  demand  is  certainly  sufficient  to  keep  the 
factories  running  full  lime  or  better,  hence  no  reductions  can  be 
looked  for  here.  In  fact,  companies  having  necessities  in  these 
lines  for  next  summer  should  lose  no  time  in  placing  orders,  for 
not  only  are  prices  certain  to  suflFer  no  decrease,  but  as  spring 
approaches  it  will  be  mere  and  more  difficult  to  count  on  prompt 
delivery.  After  December  isth  every  day's  delay  in  placing  order 
is  likely  to  cause  disappointment  when  the  summer  riding  begins. 


ALUMINUM  FEEDER  CABLES  ON  THE 
NORTHWESTERN  ELEVATED. 


ANNUAL  REPORT  MONTREAL  STREET  RY. 


The  report  of  the  Montreal  Street  Railway  Co.,  a  copy  of  which 
has  been  sent  us  by  Mr.  W.  G.  Ross,  comptroller,  for  the  year 
ending  Sept.  30,  1899,  shows  the  following  results: 


1800 

1808 

1897 

, 

1806 

IBOS 

1894 

1693 

1B92 

•rm>  lcc«l»U    

S1,«M  I7».W 

SI.«tl,»I.U 

|I.SIMM.7» 

tl,)U.IM,» 

11.101, 777.M 

SIM,  (Ml* 

»7M.7il.T« 

S9I4.4M.1> 

iBcrt««ii»i'«Y..i»M.n-a»x 

»ii,*n.ti 

}«t.»t.» 

:)e,t3».M 

110,144.:* 

UI.I1 1.74 

C17,<U,14 

(Ol.Od.Il 

tM.XI.M 

0»trula|  SipfdiM               ... 

Ht.MUl 

P«  «iii.  of  C>t  lUntlBft 

"■" 

...,. 

•■■« 

"" 

»« 

7111 

JVOO 

SIW 

»,7T0.I) 

■aasM 

ew>uif> 

eu.«u*« 

Ut,ttLU 

tu.in.7i 

IH.71ftOI 

»7.T«l-l>. 

loti»«»18W.«.  im     i!l% 

<iri  iKOBf  ptt  tfi.  or  rspiiai 

,.« 

IHI. 

ii»» 

lo-JI 

B'*l 

.,; 

(0.1»«.W 

iS.»M,MC 

11,047.11; 

».IM,«I 

>MTT.7U 

«l,M«.bll 

l7.l77,Mt 

ii.ai.m 

«.BU,<tr 





Tria*ftr* 

n,«*.»sj 

lO.Ut.AM 

•.lct.»ot 

•.141, MO 

7.OU.070 

•.tM.«,U 

*.»>i.in 

The  company's  rolling  stock  has  been  increased  since  the  last 
report  by  the  addition  of  64  closed  motor  cars,  100  open  motor  cars, 
I  pay  car  and  12  electric  sweepers,  and  there  are  under  construction 
36  closed  mitor  cars.  Large  additions  to  the  repair  shops  and 
car  barns  have  been  built. 

During  the  year  the  company  has  paid  to  the  city  of  Montreal 
the  following  amounts:  Taxes  on  earnings.  $70,811.42;  on  account 
of  snow  clearing,  $(10,456.;  real  estate  and  business  taxes.  $8,832.13, 
making  a  total  of  $140,099.55. 


The    Detroit    (Mich.)    Plymouth    &:    Xorthville    Ry 
opened  for  traffic. 


has    been 


Although  alummuin  has  been  used  f<  r  some  time  as  a  substitute 
for  copper  in  the  transmission  of  high  voltages  over  long  distances 
and  in  telephone  and  telegraph  work,  its  first  appHcation  to  a  direct 
feeder  system  is  now  being  made  on  the  Northwestern  Klcvaled  in 
Chicago.  The  N' rthwestcrn  will  be  operated  on  the  third  rail 
system,  the  third  rail  conductor  being  fed  from  i'/i-\n.  aluminum 
feeder  cables,  of  which  there  will  be  more  than  20  miles  used.  The 
cables  are  carried  in  a  wooden  trough  between  the  up  and  down 
I  racks,  and  are  supported  on  vitrified  clay  insulators. 

One  of  the  chief  drawbacks  in  the  use  01  aluminum  has  been 
ilie  difficulty  of  soldering  or  brazing  joints,  owing  to  the  film  of 
oxide  always  found  on  the  surface  of  the  metal  and  to  its  high  heat 
conductivity.  This  obstacle  has  seemingly  been  overcome  by  the 
invention  of  a  solder  which  forms  a  perfect  amalgamation  with 
alumiiuiin,  and  makes  a  joint  with  a  tridc  higher  conductivity  than 
the  cable  itself.  This  solder  is  a  secret  composition,  the  parts  of 
which  are  known  only  to  the  inventr  r,  Henry  Gronimus,  of  9  Rces 
.St.,  Chicago,  who  is  making  all  the  joints  in  the  aluminum  cables  on 
the  Northwestern  structure. 

The  process  of  forming  a  joint  is  as  follows:  The  ends  of  the 
cables  are  brought  up  into  a  movable  canvas  shanty,  that  can  be 
irected  in  a  few  minutes  at  any  desired  point  on  the  structure,  and 
which  shields  the  cable  ends  from  the  ccid  air  and  wind.  It  is 
found  that  by  taking  this  precaution  the  joint  can  be  made  in  about 
one-third  the  time.  The  ends  of  the  cable  are  covered  with  fire  clay 
and  fluxed  with  a  composition  that  is  also  kept  a  secret,  after  which 
they  are  brought  to  a  white  heat,  or  about  650  or  700"  F.  by 
means  of  ga'-oline  brazers.  A  copper  sleeve  6  in.  long  tinned  on 
the  inside  and  with  an  inside  bore  a  trifle  larger  than  the  cables,  is 
next  slipped  over  the  two  ends  and  through  a  pour-hole  left  for 
the  purpose,  the  melted  solder  is  poured  into  the  sleeve,  finding  its 
way  between  the  strands  of  aluminum  &nd  making  one  solid  piece 
of  the  copper,  the  solder  and  the  aluminum.  The  joint  has  a  con- 
ductivity of  about  64  per  cent  and  the  aluminum  cable  about  62 
per  cent  of  that  of  fine  copper.  As  copper  is  practically  three  and 
one-third  times  heavier  and  at  present  prices  costs  about  18  cents 
a  lb.,  the  saving  in  the  use  of  aluminum  at  29  cents  a  lb.  is  evident. 
The  relative  values  of  copper  and  aluminum  as  conductors  for 
electricity  will  be  found  fully  explained  in  the  "Street  Railway 
Review"  for  Mar.  15,  1899,  page  157. 


RAILWAY  PROJECTS  IN  BERLIN. 


The  city  of  Berlin,  Germany,  is  experiencing  an  unusual  degree 
of  activity  in  the  construction  and  operation  of  street  railways,  which 
is  described  by  D.  B.  Macgowan.  correspondent  of  the  Chicago 
Tribune,  as  so  extensive  that  the  city  might  easily  be  mistaken  by 
a  visitor  for  a  street  railway  experimental  station.  Ten  large  sys- 
tems are  either  in  operation  or  under  construction  in  that  city. 
These  are  (i)  the  overhead  "Ringbahn"  constructed  of  brick,  stone 
and  iron,  making  a  double  loop  around  the  outside  and  through  the 
center  of  the  city.  (2)  an  elevated  railway  of  steel  construction 
nearing  completion  which  will  connect  the  eastern  with  the  western 
suburbs,    (3)   a  surface  road  on  the  underground  trolley  system, 

(4)  an  extensive  system  of  horse,,  trolley  and  storage  battery  lines, 

(5)  a  storage  battery  line  to  Charlottcnburg.  (6)  a  surface  steam 
railway  in  the  western  part  of  the  city  and  suburbs.  (7)  a  number  01 
independent  electric  roads,  one  of  which  is  being  extended  to  Potts- 
dam,  a  distance  of  20  miles,  (8)  horse  and  electric  omnibuses  and 
Siemens  &  Halske  combination  storage  battery  omnibus  and  trolley 
car,  (9^  a  tunnel  road  connecting  two  suburbs  separated  by  the 
Spree  River,  and  which  is  to  be  extended,  and  (to)  a  cpmpletc 
system  of  underground  railways  which  the  city  is  planning  to  con- 
nect the  railroad  depots  which  are  not  situated  on  the  Ringbohn 
loops.  This  will  be  an  extensive  system  penetrating  the  most  popu- 
lous and  busiest  sections  of  the  city. 


The  Chicago  Union  Traction  Co.  has  made  a  number  of  important 
changes  in  transfer  arrangements,  and  the  sale  of  tickets,  as  the  re- 
■sult  of  several  petitions  presented  by  interested  citizens. 


The  Newtown  (.Pa.)  Electric  Street  Railway  Co..  was  the  victim 
of  trolley  wire  thieves  on  October  i6lh.  Over  1.500  it.  of  the  line 
between  Newtown  and  Langhorne  was  torn  down  and  stolen,  com- 
pletely disabling  the  road  for  several  hours. 
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PENNSYLVANIA  STATE  CONVENTION. 


The  annual  meeting  of  the  Pennsylvania  Street  Railway  Associa- 
tion was  held  in  Lancaster  on  October  nth  and  I2th.  The  three 
papers  read  were:  "Car  Tracks."  by  W.  H.  Huelings,  jr.,  of  the  J.  G. 
Brill  Co.;  "The  Electric  Railway  Engine  of  Today,"  by  VV.  P. 
Mackenzie,  of  the  Harrisbiirg  Foundry  &  Machine  Works;  and 
"Track  Construction  Used  in  Scranton,  Pa.,"  by  Frank  Sillinian. 
jr.,  general  manager  of  the  Scranton  Railway  Co. 

Ofticers  elected  for  the  ensuing  year  were  as  follows:  President. 
W.  B.  Given,  of  the  Pennsylvania  Traction  Co.,  Lancaster;  first 
vice-president,  E.  C.  Felton,  of  the  Harrisburg  Traction  Co.,  Har- 
risburg;  second  vice-president,  E.  H.  Davis,  of  the  Williamsport 
Passenger  Street  Railway  Co.,  Williamsport;  treasurer,  W.  H. 
Lanius,  of  the  York  Street  Railway  Co.;  secretary,  S.  P.  Light,  of 
the  Lebanon  Valley  Traction  Co.;  executive  committee,  W.  B. 
Given,   Frank  Silliman.  jr.,  S.   P.   Light.  W.   H.   Lanius.  John  .\. 

Rigg- 

The  ne.xt  meeting  will  be  in  Pittsbiu-n.  tin.'  third  Wednesday  in 
September,  1900. 


CAR  TRUCKS. 


Read  at  the  Eighlli  Annual  Meeting'  of  the  Pennsylvania  Street  Railway  Asso- 
ciation, Lancaster,  Pa.,  Oct.  11-12,  l,s<«,  by  W.  H.  Heulinjrs.  jr., 
of  the  J.  G.  Brill  Co. 


.After  the  electrical  power  equipment  of  a  street  railway  has  been 
placed  in  satisfactory  condition,  its  engines  and  boilers,  roadbed 
and  track  brought  up-to-date,  the  keynote  of  its  successful  opera- 
tion is  to  be  found  in  the  trucks  upon  which  its  cars  are  carried. 
I  am  aware  that  this  is  a  broad  and  somewhat  surprising  statement. 
I  think,  however,  it  is  capable  of  demonstration.  While  I  may  not 
be  able  to  make  a  conclusive  proof  of  it,  I  think  it  is  possible  to 
make  a  very  strong  case  in  favor  of  the  truck  as  a  controlling  ele- 
ment in  the  durability  of  the  track,  the  roadbed  and  the  car  bodies 
themselves.  At  the  same  time  the  truck  has  very  much  to  do  with 
increasing  or  discouraging  pleasure  riding  at  times  when  the  ordi- 
nary traffic  is  at  a  minimum. 

Short  and  comparatively  light  car  bodies  if  mounted  upon  rough 
riding  trucks  which  pitch  and  gallop  constantly  will  pound  to  pieces 
the  best  roadbed  and  twist  and  bend  the  heaviest  rails  more  or  less 
out  of  shape.     This  result  can  be  accomplished  in  a  surprisingly 

short  time.  I  could  cite  instances 
where  such  a  result  has  been  reached 
within  two  or  two  and  a  half  years. 
It  has  happened  also  upon  roads 
where  only  moderate  speeds  were 
used  and  where  the  car  bodies  were 
quite  small. 

The  first  electric  truck  introduced 
upon  street  railways  was  of  the  four- 
wheel  non-pivotal  pattern.  Its  sim- 
plicity and  convenience  seemed  to 
meet  every  requirement  of  the  street 
railway  men.  It  was  quite  in  line 
with  the  horse  car  practice  which 
preceded  it,  and  it  was  accepted  as 
the  natural  development  of  the  old 

w.  H.  HUELINGS,  JR.  ^°'^^  <^^''-     ^f  this  four-wheel  type 

of  truck  more  are  now  in  service 
than  of  any  other.  After  going  through  an  extremely  rapid  devel- 
opment which  brought  out  numerous  modifications,  a  standard 
form  was  reached  which  has  proved  itself  fairly  soft  on  the  rails, 
easy  on  the  car  body  and  comfortable  for  passengers.  Its  features 
are,  or  should  be,  a  solid  side  frame,  preferably  forged,  making 
each  wheel  piece  a  single  bar.  The  two  wheel  pieces  connected  by 
heavy  end  irons  are  carried  upon  palms  forged  on  the  ends  of  the 
wheel  pieces.  The  ideal  frame  for  the  purpose  would,  of  course, 
have  both  ends  and  side  pieces  in  one  piece  without  a  joint.  The 
expense  of  such  a  construction,  however,  has  been  found  to  pre- 
clude its  use,  although  the  cost  of  the  frame  in  one  piece  is  but 
little  greater  than  that  of  the  composite  type.  Either  of  these 
frames  gives  a  positive  alinemcnt  to  the  wheels  and  axles  and 
makes  the  truck  what  it  should  be,  a  self-contained  motor  vehicle. 
It  possesses  ample  strength  and  stiflfness  to  carry  the  machinery 
and  has  enough  vertical  strength  to  make  it  well  fitted  to  carry  by 


means  of  springs  the  body  of  the  carriage  in  wliich  the  passengers 
are  contained.  The  truck  of  an  electric  car  has  a  double  function. 
It  is  both  carriage  and  locomotive.  It  is  self-propelled  and  in  most 
cases  is  fitted  to  haul  a  trailer  when  necessary.  It  has  also  to  per- 
form the  function  of  a  carriage,  that  is,  to  support  the  car  body 
easily  and  while  carrying  it  prevent  the  passengers  from  feeling 
those  irregularities  of  motion  which  are  set  up  even  on  the  best 
tracks.  The  arrangement  of  what  may  be  called  the  carrying 
springs,  to  which  the  easy  riding  of  the  body  is  due,  is  but  little  un- 
derstood and  the  violent  pitching  and  galloping,  for  wliich  four- 
wheel  cars  are  notorious,  is  largely  due  to  ignorance  in  regard  to 
the  work  which  different  forms  of  springs  are  fitted  to  perform. 
It  is  perfectly  easy,  by  a  slight  change  in  the  arrangement  of  the 
springs  beneath  the  car  body  to  make  it  gallop  persistently  even  on 
a  good  track.  On  the  ordinary  or  poor  tracks  such  an  arrangement 
would  set  the  car  "teetering"  until  standing  in  it  would  become 
practically  impossible. 

The  standard  four-wheel  truck  which  is  known  to  tlie  world  as 
the  Brill  21-E  has  eight  journal  box  springs.  This  is  double  the 
number  usually  employed.  The  advantage  gained  by  increasing 
the  number  is  found  in  the  great  steadying  power  obtained  by 
having  a  spring  on  each  side  of  the  journal  box  instead  of  a  single 
spring  on  top  and  in  softening  the  work  of  each  spring.  Not  only 
is  the  bo.x  held  steadily  without  friction  or  canting  in  the  jaw,  but 
the  large  number  of  springs  carry  the  truck  frame  smoothly,  and 
an  advantage  is  gained  inasmuch  as  two  springs  accomplish  easier 
motion  than  a  single  spring  of  nearly  the  same  height  and  the  car 
body  can  with  double  journal  springs  under  the  frame  between  it 
and  the  journal  boxes  be  rested  at  a  lower  height  relatively  to  the 
rails.  It  therefore  starts  by  making  the  locomotive  itself  easy  rid- 
ing and  low  in  weight.  Upon  the  solid  frame  of  the  locomotive 
are  placed  the  springs  which  carry  the  body  of  the  car.  These  are 
so  disposed  that  the  body  receives  practically  equal  support  from 
end  to  end.  To  carry  the  load,  the  outer  ends  of  the  wheel  pieces 
are  made  with  a  large  and  sufficient  factor  of  safety.  The  outer 
springs  arc  half  elliptics,  while  those  at  each  side  of  the  jaws  are 
helical  springs.  This  combination  has  been  adopted  because  it 
reduces  the  galloping  or  pitching  motion  to  a  minimum.  With 
such  a  combination  it  is  almost  impossible  to  set  up  a  continuous 
galloping  motion.  The  riding  is  in  fact  as  smooth  as  is  possible 
with  a  four-wheel  truck. 

The  records  of  the  Patent  Office  show  that  there  have  been  al- 
most numberless  endeavors  among  inventors  to  devise  a  truck  for 
four-wheel  cars  which  will  possess  the  feature  of  equalization.  This 
word,  while  not  quite  exact,  has  come  to  have  a  definite  meaning 
among  railway  men.  When  applied  to  a  truck  it  means  that  the 
load  upon  each  wheel  remains  constant  even  when  the  wheels  are 
standing  or  running  over  very  irregular  surfaces.  The  aim  of  the 
inventors  has  been  to  make  a  four-wheel  car  and  truck  in  such  a 
way  that  the  load  upon  any  one  wheel  would  never  vary.  This  has 
been  accomplished  but  the  result  has  been  far  from  satisfactory. 
The  four-wheel  equalized  cars  have  been  found  to  ride  e.x-tremely 
hard.  In  all  cases  that  have  come  under  my  observation  their 
pounding  while  in  operation  has  been  so  severe  as  to  prohibit  their 
use.  With  the  ordinary  construction  the  fatal  defect  of  the  four- 
wheel  car  is  that  when  an  irregularity  occurs  in  the  track,  such  as  a 
loose  or  defective  joint,  nearly  the  whole  weight  of  the  car  is  in- 
stantly concentrated  upon  two  wheels  whenever  the  wheel  passes 
over  this  low  point.  Concentration  of  load  takes  place  instantly 
upon  diagonally  opposite  wheels.  As  the  car  passes  forward  the 
load  changes  its  corners.  At  each  change  a  severe  blow  is  struck 
upon  the  rails  and  there  is  usually  a  distinct  tendency  to  a  side  mo- 
tion. This  ultimately  bends  the  rail  so  that  the  joints  are  thrown 
outward,  each  rail  becoming  slightly  convex  toward  the  centre  of 
the  track.  Where  rails  are  laid  to  break  joints  over  a  private  right- 
of-way,  where  there  are  no  passing  teams,  this  pounding  of  the  car 
upon  the  track  is  sometimes  very  forcibly  illustrated.  Opposite 
each  joint  will  be  found  in  the  center  of  the  rail  a  depression  caused 
by  the  blow  which  the  load  strikes  when  the  wheel  dropping  at  the 
joint,  shirks  its  work  and  throws  the  load  upon  the  diagonally  oppo- 
site wheels.  In  going  down  the  wheel  strikes  the  rail  a  severe  and 
sharp  blow  out  of  proportion  to  the  weight  as  it  is  forced  down  by 
the  spring  after  the  fashion  of  a  hammer. 

.'\ny  irregularity  in  the  wear  of  the  wheels  under  four-wheel  cars 
introduces  another  and  very  serious  cause  of  destruction  to  the  rails, 
which  aggravates  that  just  mentioned.  This  irregular  wear  results 
in   the   car   "hunting"   when   in   motion.     That   is,   it   is   constantly 
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"weaviiiR"  from  siik'  lu  side  aii'l  slriki'S  an  niitward  blow  at  every 
joint.  Ill  the  old  fasliioiU'd  horse  car  this  motion  ultimately  resil!te<l 
in  the  destnielion  of  the  track.  I  know  it  is  the  fashion  to  say  thai 
the  rails  are  distorted  ami  destroyed  by  the  heavy  triickinj{  that  Koes 
over  them.  This  is  nonsense.  It  only  rci|uires  the  most  superficial 
observation  to  show  that  with  their  larne  wheels,  long  sjirings  an<l 
easy  motion  that  the  heaviest  trucks  as  they  move  on  the  rails  arc 
never  as  destructive  as  the  defective  four-svheel  truck.  It  must  be 
remembered  that  a  wa^oii  haviiiK  a  liftli  wheel  is  perfectly  equalized, 
and  in  p.'issiiiK  over  snch  inequalities  as  a  low  joint  its  load  is  not 
conceiilrate<l  upon  a  single  pair  of  wheels.  The  two-horse  street  car 
with  its  four  to  six  miles  an  hour  could  easily  destroy  the  rails  of 
its  day.  and  the  lightest  electric  cars  when  mounle<l  on  four  wheels 
and  runninK  at  the  slowest  speeds  which  are  found  profitable  in  elec- 
tric railway  work  can  and  do  ruin  90-lb.  girder  rails  in  a  length  of 
time  which  is  .illogether  loo  surprisingly  short  for  the  profits  of  the 
company. 

It  may  lie  considered  luresy  to  make  such  a  statement,  but  in  spite 
of  that,  I  doubt  whether  four-wheel  cars  arc  suitable  for  any  service 
on  modern  street  railways.  I  cannot  conceive  how  a  road  which  has 
a  sin.ill  income  can  afford  to  have  its  roadbed  and  rails  destroyeil 
liy  four-wheel  cars.  Even  in  the  smaller  towns  and  cities  larger 
units  than  can  be  carried  on  four  wheels  are  found  to  be  profitable. 
Well  substantiated  figures  from  both  steam  and  street  railway  en- 
gineers point  to  the  fact  that  the  cost  of  propulsion  by  steam  or 
electricity  varies  with  the  number  of  units  rather  than  with  their  size 
and  is  practically  independent  of  the  load  carried.  The  larger  the 
street  car  the  greater  number  of  passengers  can  be  handled  with  a 
single  crew,  and  the  higher  the  speed  the  smaller  number  of  cars 
required  for  a  given  service  or  for  a  given  headway.  For  profitable 
operation  speed  is  indispensable  to  the  street  railway.  The  four- 
wheel  car,  whether  it  be  of  large  size  or  small,  should  not  be  run  at 
a  high  speed,  because  the  destructive  power  of  the  car  increases  in 
proportion  to  the  square  of  the  speed.  I  think  I  have  said  enough 
to  make  a  strong  case  against  the  four-wheel  car,  and  certainly 
sufficient  to  prove  that  the  wrong  kind  of  truck  driven  at  the  wrong 
speed  can  pile  up  an  uncomfortable  repair  account. 

In  city  and  suburban  service  high  speeds  are  indispensable,  and  a 
large  tractive  force  is  necessary.  Here  long  cars  are  also  reijuired. 
and  the  maximum-traction  truck  appears  to  give  the  greatest  satis- 
faction. In  ]8<;6  Mr.  Darlington  in  an  address  before  the  Street 
Railway  Association  of  Pennsylvania  took  the  ground  that  the 
maximum-traction  trucks  were  not  wanted  for  service  of  this  kind, 
that  their  friction  was  greater  than  with  four-motor  cars  and  that 
the  maximum-traction  trucks  were  "Practically  no  better  than  were 
the  light  wheels  made  the  same  size  as  those  carrying  the  motor  and 
the  weight  of  the  car  placed  centrally  over  the  truck."  Looking 
back  now  at  Mr.  Darlington's  remarks  it  is  easy  to  say  that  he  was 
mistaken  in  his  statement  of  facts  as  well  as  in  his  deductions. 
Careful  experiments  have  proved  that  the  maximum-traction  car 
retpiircs  no  more  power  for  its  operation  than  the  four-wheel  car. 
To  fortify  this  assertion  I  will  cite  an  instance  undoubtedly  of  in- 
terest. In  1894  the  New  Orleans  Traction  Co.  contracted  with  the 
Louisiana  Klectric  Light  Co.  to  furnish  power  for  its  cars  at  a  given 
rate  per  car  per  day.  The  f.act  of  the  Traction  company  introduc- 
ing maximum-traction  truck  cars  was  the  foundation  for  litigation 
brought  by  the  Light  company,  claiming  more  compensation  to 
cover  the  increased  consumption  of  electricity.  The  Traction  com- 
pany's engineer,  B.  Willard,  and  the  Light  company's  engineer.  J. 
B.  Craven,  selected  Walter  II.  Knight,  then  of  the  General  Electric 
Co.,  as  the  third  of  a  committee  to  conduct  a  series  of  tests.  Their 
report  was:  "We cannot  find  that  the  22-ft.  cars  on  maximum-traction 
trucks  consume  any  more  power  than  the  ordinary  i8-ft.  car  bodies 
on  single  four-wheeled  trucks,  such  as  used  on  some  of  the  New  Or- 
leans Traction  Co's.  lines."  Experiments  by  the  Consolidated 
Traction  Co.,  of  Jersey  City,  showed  that  the  repairs  to  motors  and 
trucks  varied  directly  as  the  number  of  motors  and  was  independent 
of  their  size,  that  the  eight-wdieel  car  had  a  repair  account  practically 
twice  as  large  as  that  of  the  four-wheel  cars.  Now  the  maximum- 
traction  truck  gives  two  motors  to  the  car.  It  carries  a  long  and 
heavier  car  body  and  without  increasing  the  weight  of  the  driving 
wheels  over  the  weight  on  the  wheels  of  a  four-wheeled  car,  yet  it 
allows  the  whole  weight  of  the  car  body  to  be  increased  by  one- 
third.  At  the  same  time  it  has  ample  traction  for  the  most  rapid 
running.  I  may  allude  to  the  Washington,  .-Mexandria  &  Mount 
Vernon  line  where  maximum-traction  trucks  are  habitually  run  at 
a  speed  of  40  miles  per  hour.     The  advantage  of  this  truck  over 


those  with  four  wheels  of  equal  size,  with  cither  one  or  two  motors 
|)er  truck,  is  that  the  car  can  be  brought  so  low  that  a  single  step  of 
the  usual  height  gives  access  to  the  platforms.  This  cannot  be  done 
with  the  four  wheels  of  e(|ual  size,  increasini;  the  height  o(  the 
step  or  increasing  the  number  of  steps  increases  the  danger  of  ac- 
ciilent  and  decreases  the  speed  of  the  car  and  consequently  its  earn- 
ing jjower.  The  maximum-traction  truck  can  be  successfully  used 
beneath  open  cars  as  well  as  closed.  This  simplifies  the  equipment 
anil  reduces  its  cost.  Four  wheels  of  equal  size,  unless  the  car  body 
is  made  of  great  width  cannot  be  used  under  open  cars.  Even  then 
the  height  of  the  step  becomes  objectionable.  Keferriqg  again  to 
speed.  I  may  say  that  they  are  capable  of  anything  allowable  on 
street  railways.  In  fact  it  may  be  of  interest  to  know  that  the  road 
which  makes  the  greatest  daily  mileage  of  any  in  the  country  uses 
maximum-traction  trucks.  From  this  and  the  previous  reference 
it  is  evident  that  the  maximum-traction  trucks,  properly  arranged, 
arc  up  to  any  possible  speed  requirements  of  the  ordinary  city  and 
suburban  traftic.  They  can  run  around  curves  of  the  shortest  radii. 
They  have  a  tractive  force  which  makes  them  favorites  with  the  mo- 
tormen  during  the  winter  snows,  as  is  evidenced  by  the  remarks  fre- 
cpiently  heard  in  the  car  barn  on  the  eve  itt  a  snow  storm  to  the 
effect  that  "if  we  can  gel  a  maximum-traction  truck  we  can  get 
through."  In  1897,  on  the  line  of  the  Brooklyn  Rapid  Transit  Co., 
the  cars  mounted  on  maximum-traction  trucks  more  closely  adhered 
to  their  schedule  than  any  others,  and  an  official  of  the  Buffalo  Rail- 
way Co.,  of  Buffalo,  N.  Y.,  stated  to  me  that  the  cars  on  maximuni- 
tractii  n  trucks  were  the  only  ones  out  of  the  whole  equipment  that 
maintained  their  schedule  time  in  heavy  snows.  They  are  noted 
for  their  ability  to  "get  there"  under  all  circumstances. 

The  contrast  between  the  riding  of  a  car  carried  on  maximum- 
traction  trucks  and  one  on  a  four-wheel  truck  is  very  great.  The 
steadiness  of  the  body  on  maximum-tractions  is  at  once  remarked 
by  passengers.  An  example  of  this  is  found  in  Philadelphia  where 
the  ease  and  steadiness  with  which  the  long  cars  are  carried  is  a 
matter  which  has  apparently  not  escaped  the  notice  of  any  passenger 
who  has  tried  both  styles.  Where  cars  of  both  kinds  run  over  the 
same  route  it  is  not  unusual  to  have  passengers  wait  for  a  double 
truck  car.  For  the  heaviest  service  in  the  world  where  easy  entrance 
and  exit  is  absolutely  essential  and  where  a  high  acceleration  is 
called  for  the  maximum-traction  truck  has  demonstrated  its  ad- 
vantages. It  is  used  on  the  electric  lines  of  the  Metropolitan  in  New 
1  ork  City  and  the  Brooklyn  Heights  in  Brooklyn.  For  such 
service  it  is  indispensable. 

The  suburban  and  interurban  services  which  send  cars  to  city 
centers  have  the  most  exacting  requirements.  They  have  to  run 
long  distances  in  the  country  over  T-rails  with  the  ordinary  con- 
struction, frequently  at  high  speeds  over  private  right  of  way;  they 
also  are  obliged  to  enter  cities  and  conform  to  the  ordinary  condi- 
tions of  city  service,  where  grooved  rails  are  bordered  by  stone 
blocks.  Shallow  flanges  and  narrow  treads  are  a  necessity  in  the 
cities.  In  the  country  the  speed  is  often  as  great  as  50  miles  an  hour. 
For  this  service  an  entirely  different  type  of  truck  has  been  devel- 
oped. It  is  known  as  the  "Perfect"  passenger  truck.  Several  years 
ago  the  Brill  company  designed  a  truck  for  a  special  and  very 
difficult  service,  and  it  must  be  confessed  that  beyond  meeting  the 
unusual  requirements  they  had  little  or  no  idea  of  the  value  of  the 
invention  which  they  had  made.  A  truck  was  built  and  put  in 
service  with  fifty  or  a  hundred  other  trucks.  At  the  time  the  pur- 
chasers were  promised  that  if  this  one  was  not  satisfactory  it  should 
be  replaced  without  expense.  The  history  was  rather  unusual.  The 
easy  riding  of  the  car  mounted  on  these  trucks  was  so  much  greater 
than  anything  else  on  the  road  that  the  people  waited  for  it.  and  its 
fame  soon  spread  along  the  line.  Without  knowing  it,  the  first  rad- 
ical improvement  in  30  years  had  been  made  in  the  type  of  truck 
known  on  steam  roads  as  an  equalized  swing  beam  truck.  Its 
salient  features  are  actual  and  complete  equalization  of  the  weight 
thrown  upon  each  wheel.  The  ordinary  steam  passenger  truck  is 
very  defective  in  this  respect  and  leverage  is  greath-  against  the 
.springs.  In  the  new  truck  the  equalizing  bar.  spring  plank  and 
swing  beam  are  all  combined  in  a  single  set  moving  together.  The 
links  are  removed  from  the  transoms  to  the  wheel  pieces.  Three 
sets  ol  springs  instead  of  two  are  used,  one  of  which  is  placed  in 
the  links  themselves.  Journal  springs  are  placed  on  top  of  the 
axle  boxes.  The  old  fashioned  short  link  is  replaced  by  one  which 
may  be  more  than  double  the  length  of  the  old  style.  The  result  is 
an  ease  of  motion  in  the  car  body,  almost  impossible  with  the  old 
type  of  truck.    At  the  same  time  it  is  found  that  owing  to  the  even 
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distribution  of  the  load  on  the  wheels  at  all  times,  and  the  ab- 
sence of  any  shock  upon  the  wheel  flanges  when  passing  a  curve  or 
meeting  a  crook  in  the  rails,  that  it  is  almost  impossible  to  make 
the  truck  jump  the  track.  In  the  three  years  during  which  these 
trucks  have  been  in  use  the  only  case  of  derailment  which  has  come 
to  my  knowledge  was  that  of  a  runaway  on  a  steep  hill.  The  car 
left  the  rails  when  it  encountered  a  sharp  curve  at  the  bottom  of 
the  hill.  Even  this  could  hardly  be  called  a  derailment,  for  I  un- 
derstand the  car  left  the  trucks,  pitching  over  onto  its  side,  before 
the  trucks  were  thrown  from  the  track.  The  No.  27  truck  is  the 
type  from  which  we  have  developed  the  No.  27-G  especially  for 
city  and  suburban  use.  It  has  four  motors,  an  inside  brake  and  so 
short  a  wheel  base  that  it  can  be  used  on  cars  which  have  to  pass 
short  city  curves.  It  will  be  understood  that  the  swing  of  the 
wheels  is  so  short  as  to  make  it  possible  to  use  them  under  cars  of 
ordinary  width  without  unduly  raising  the  car  body.  The  equalizer 
is  replaced  by  long  half  elliptic  springs  which  also  take  the  place  of 
the  elliptics  on  the  spring  plank.  The  four  motors  employed  give 
the  car  the  greatest  possible  tractive  force  and  fit  it  for  running  at 
any  desired  speed.  For  certain  purposes  it  is  possible  to  modify  this 
truck  in  such  3  way  as  to  make  it  perform  many  of  the  functions  of 
the  maximum-traction,  using  only  one  motor  per  truck.  In  this 
case  the  motor  is  carried  outside  the  axle,  thus  bringing  a  consid- 
erable increase  of  weight  upon  the  driving  wheel  while  the  center 
bearing  and  center  radiation  is  retained.  The  spring  link:i,  the 
swing  motion  and  the  perfect  equalization,  three  sets  of  springs, 
together  with  journal  springs  of  ample  size  are  features  which  are 
retained  and  which  together  are  the  reason  for  its  exceptionally  easy 
motion.  The  "Perfect"  truck  has  shown  itself  capable  of  meeting  a 
surprisingly  large  variety  of  conditions.  At  all  times  it  retains  its 
characteristic  ease  of  riding. 

While  I  have  no  figures  to  present  to  you  relative  to  the  dimin- 
ished flange  wear  of  wheels  in  these  trucks,  yet  it  is  notable  owing 
to  the  softening  of  the  side  motion  by  the  spring  links  little  pressure 
is  ever  brought  upon  the  flanges.  The  truck  may  be  forced  violently 
from  side  to  side  by  the  irregularities  of  the  track,  yet  so  perfectly  is 
the  body  hung  that  it  only  follows  the  truck  slowly  or  allows  the 
truck  to  move  without  itself  moving  at  all. 

Incidentally  in  the  construction  of  this  type  of  truck  great  gain 
was  made  in  strength.  Instead  of  transmitting  the  weight  of  the 
car  body  through  the  transoms  to  the  center  of  the  wheel  piece  and 
then  from  the  wheel  piece  out  toward  the  spring  pockets,  a  consid- 
erable distance,  in  the  present  case  the  weight  where  the  spring  links 
throw  it  upon  the  wheel  piece  is  but  a  short  distance  from  the  jaws. 
The  wheel  pieces  are  constantly  subjected  to  very  little  strain  and 
the  truck  is  much  stronger  in  consequence.  In  fact  getting  out  of 
square  from  the  stresses  set  up  in  running  ought  to  be  and  is  prac- 
tically unheard  of. 


TRACK  CONSTRUCTION  USED  IN  SCRANTON,  PA. 


Read  l>eforo  the  Pennsylvania  Street  Railway  Association,  Oct.  11-12,  1899,  by 
Frank  SiUinian,  Jr.,  tieneral  Manager  Scrauton  Railway  Co. 


In  the  design  of  a  construction  of  track  that  has  been  used  on  the 
lines  of  thq  Scranton  Railway  Co.  to  a  considerable  extent  during 
1899,  the  two  main  points  sought,  were  a  rigid  joint  without  the 
use  of  an  unduly  heavy  rail  between  the  joints,  and  the  employment 
only  of  such  materials  as  are  practically  imperishable. 

The  rail  used  was  a  5-in.  T  section  having  a  base  of  a  width  equal 
to  the  height  of  the  rail,  and  weighing  57  lb.  per  yd.,  with  a  web 
3^  in.  thick,  and  having  parallel  sides.  The  joint  consists  of  the 
ordinary  six  bolt  joint  that  has  been  heretofore  furnished  with  such 
rails,  except  that  it  has  been  rolled  to  a  little  heavier  weight.  En- 
tirely in  addition  to  this  joint  is  what  we  claim  to  be  a  novel  fea- 
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ture  of  the  construction;  it  is  a  4-ft.  length  of  the  same  section  of 
rail,  inverted  and  placed  under  the  joint,  and  secured  to  it  by 
eighteen  ^-'m.  rivets,  which  are  driven  by  a  pneumatic  bridge  riv- 
eter in  the  field.  Four  of  these  rivets  are  of  copper,  and  constitute 
bonds  of  the  joint.  As  long  as  the  rivets  hold  tight,  this  makes  a 
rail  that  is  10  in.  in  depth  at  the  joints,  securing  a  girder  as  deep  as 
the  heaviest  sections  of  rail  that  are  rolled.  Between  the  joints  it  is, 
of  course,  not  necessary  that  the  rails  should  be  as  heavy,  and  the 
great  waste  in  the  ordinary  g-in.  or  lo-in.  rail  track  construction  is 
owing  to  the  fact  that  there  is  so  much  of  this  great  weight  of  rail 
used  in  between  the  joints,  in  order  that  the  joints  themselves  may 
be  of  the  necessary  stiflfness  and  rigidity.  Through  the  middle  of 
each  joint  is  a  tie-rod,  and  every  10  ft.  of  track  contains  a  tie  rod. 
Ten  feet  apart  and  intermediately  between  the  tie  rods,  are  ties  which 
are  made,  in  our  own  case,  of  a  S2-!b.  girder  section  that  we  have 
been  taking  up  from  old  track.     Almost  any  rail  section  may  be 
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used  fur  tics  that  has  a  siiflicient  width  of  base  to  allow  the  boll 
holes  to  be  drilled  in  it.  The  ties  are  bolted  to  the  rails,  and  not 
riveted.  The  tie  rods  are  the  same  as  those  that  have  been  in  use 
for  many  years,  beiiiK  Hal  bars,  so  as  to  interfere  as  little  as  possible 
with  the  paveiiuiit.    This  iiielal  |i,M  I  of  ihe  i-oii>.lnutioM  havin){  been 


SIDE  Vli;\V  OK  KIVKTICII  JOIN'I 


assembled,  as  heretofore  described  and  surfaced  and  lined  on  blocks 
on  a  bed  prepared  by  grading  and  by  rolling  with  a  lO-ton  roller, 
is  filled  underneath  with  a  sub-structure  of  concrete  having  a  uni- 
form thickness  of  6  in.,  except  at  the  joints  and  at  the  ties,  where 
the  thickness  of  the  concrete  is  increased  to  one  foot.     The  work 


rails  IS  made  of  brick  which  arc  4  in.  in  width,  leaving  I  in.  for  sand 
on  top  of  the  concrete.  The  bricks  next  to  the  rail  are  of  special 
form,  made  so  that  the  surface  of  the  pavement  is  the  same  as  the 
surface  of  the  head  of  the  rail,  with  the  exception  of  a  groove  for 
the  flange  along  the  inside  of  the  rail.  Dn  the  outside  of  the  rail, 
plain  bricks  arc  used  which  come  up  against  the  head  of  the  rail, 
and  the  space  between  the  head  and  the  base,  out  to  a  line  flush  with 
the  head  of  the  rail,  is  filled  with  cement  mortar.  The  whole  brick 
pavement  is  grouted  with  cement  grout,  and  rolled  to  a  level  surface 
and  uniform  crown,  by  a  5-ton  roller,  running  on  the  rails  of  the 
track. 

The  machinery  used  by  us  in  this  construction  is  shown  in  the 
accompanying  photographs  and  drawings,  and  a  sample  of  the 
street  is  shown  also,  in  a  photograph.  The  work  of  construction  is 
very  much  facilitated  by  the  use  of  machinery,  and  the  uniformity  of 
the  work  is,  no  doubt,  very  much  greater  than  in  the  case  of  hand 
work.  Our  concrete  mixer  is  mounted  on  a  low  car,  and  driven  by 
a  No.  3  Westinghouse  street  car  motor,  while  the  pneumatic  riveter 
is  mounted  on  a  car  having  on  it  a  derrick  for  handling  the  riveter, 
and  a  motor-driven  air  compressor  for  furnishing  the  air. 

This  construction  has  given  a  great  deal  of  satisfaction  to  the 
authorities  of  the  city,  and  seems  to  be  very  popular  with  those 
who  have  to  drive  on  streets  where  tracks  arc  located.     More  can 


l;.\LLAST  CAR. 


DUMPING  BALLAST. 


of  concreting  having  been  completed,  the  whole  is  allowed  to  stand 
for  at  least  five  days,  a  week  if  possible,  before  any  traffic  is  allowed 
on  the  rails.  The  top  of  the  concrete  is  the  bottom  of  the  rail,  of 
course,  and  this  leaves  a  height  of  5  in.  from  the  top  to  the  concrete 
to  the  level  of  the  surface  of  the  street.    The  pavement  between  the 


be  said  of  the  durability  of  this  construction  in  the  course  of  a  few 
years  time,  but  it  being  entirely  free  from  such  perishable  material 
as  wood,  should  last  a  long  time.  The  lightness  of  the  rail  is  com 
pensated  by  the  fact  that  it  is  supported  at  all  points.  A  wider  base 
for  the  rail  would  still  further  improve  the  construction. 
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VESTED  WRONGS. 


A  paper  upon  this  subject  was  read  before  the  League  of  Ameri- 
can Municipalities  at  Syracuse,  N.  Y.,  Sept.  19-23.  1899.  by  Hon. 
Robert  P.  Porter.     Mr.  Porter  said  in  part: 

So  far  as  my  own  personal  inquiries  in  relation  to  municipaliza- 
tion of  street  railways  indicate  anything,  they  clearly  point  out  that 
the  glowing  accounts  we  have  had  of  such  experiments  by  returned 
American  travelers  from  the  other  side  are  valueless  when  sub- 
mitted to  practical  American  tests.  Not  only  are  the  statements 
of  success  and  profits  greatly  exaggerated,  but  municipal  ownership 
has  not  made  anything  like  the  headway  in  the  United  Kingdom 
which  many  would  have  us  believe.  Indeed,  there  is  much  misap- 
prehension in  the  United  States  on  this  subject.  Some  accounts 
would  seem  to  indicate  that  England  has  municipalized  such  under- 
takings as  water,  gas,  electric  lighting  and  street  raihvaj'S  to  a  much 
greater  extent  than  the  facts  warrant.  In  reality,  if  an  absolutely 
accurate  comparison  could  be  made  between  the  United  Kingdom 
and  the  United  States,  it  is  doubtful  which  of  the  two  countries 
would  lead  in  this  respect.  I  refer,  of  course,  to  public  service,  with 
profit-earning  possibilities.  For  example,  should  we  consider  the 
four  important  branches  of  service — the  supply  of  water,  gas,  elec- 
tric light,  and  street  railways — together,  it  would  be  safe  to  say  that 
honors  in  favor  of  the  municipalization  of  these  undertakings  would 
be  about  equally  divided  in  the  two  countries. 

To  those  without  practical  experience  in  handling  such  vast  un- 
dertakings, and  who  therefore  cannot  possibly  realize  the  obstacles 
in  the  way  of  turning  over  such  stupendous  enterprises  as  these, 
requiring,  as  they  do,  so  much  expert  knowledge,  to  officials  in  no 
way  specially  trained,  municii)alization  is  no  doubt  a  fascinating 
idea.  Hence  we  find  many  writers  at  home  taking  it  up  with  avid- 
ity, and  as  a  result  the  literature  on  the  subject  during  the  last 
decade  has  increased  far  more  rapidly  than  the  experiments  them- 
selves. A  few  instances  of  municipal  ownership  have  been  made 
to  do  duty  for  so  many  books,  essays,  lectures,  and  articles  that  the 
practical  man  of  affairs  is  beginning  to  inquire  for  additional  par- 
ticulars. Exaggerated  and  enthusiastically  written  accounts  of  the 
municipal  millcnium  of  Glasgow  and  Birmingham  no  longer  arrest 
his  attention,  while  the  sudden  change  in  public  sentiment  in  1894 
in  favor  of  a  halt  in  the  startling  experiments  inaugurated  by  the 
London  County  Council  has  greatly  increased  the  doubts  of  those 
who  are  not  sure  that,  even  if  the  success  in  this  direction  had  been 
as  great  as  intimated  in  England,  similar  experiments  might  not  be 
fraught  with  great  danger  this  side  of  the  Atlantic. 

The  results  of  my  own  inquiries  into  the  working  of  municipalized 
street  railroads  in  England  are  supported  by  almost  identically  the 
same  investigation  and  analysis  of  the  same  facts  by  Benjamin  Tay- 
lor, F.  R.  G.  S.,  who  thus  sums  up  his  facts  in  the  .\ugust  (1899) 
Cassier's  Magazine: 

"This  review,  then,  of  municipal  enterprise  in  the  working  of 
tramways  in  the  United  Kingdom,  leads  to  the  conclusion  that  in 
no  single  instance  has  it  been  perfectly  successful.  Glasgow  fur- 
nishes the  nearest  approach  to  success,  but  in  Glasgow,  with  a 
small  track  for  an  enormous  dependent  population,  it  would  take 
very  bad  management  indeed  to  produce  financial  failure.  And  in 
Glasgow  the  system  is  a  very  long  way  short  of  perfection,  while 
the  retention  of  horse  haulage  renders  the  future  exceedingly  inse- 
cure. In  no  single  instance  can  the  municipal  working  of  tramways 
be  demonstrated  to  be  a  commercial  success;  and  in  no  single  in- 
stance has  municipal  management  fulfilled  the  socialistic  ideal, 
either  in  respect  of  its  servants  or  its  passengers." 

The  fact  that  these  socialistic  experiments  rarely  meet  the  antici- 
pation of  the  labor  side  of  the  problem  is  receiving  emphasis  at  this 
moment  in  London.  In  August  last,  when  in  London,  the  news- 
papers were  giving  in  detail  the  woes  of  the  County  Council  tram- 
way employes,  who  were  piteously  calling  upon  their  brother  omni- 
bus drivers — employed  by  soulless  private  corporations,  but  as  well 
paid  as  any  labor  in  Great  Britain — to  come  to  their  rescue.  When 
in  London  the  general  secretary  of  the  union  gave  me  a  brief  list 
of  the  grievances  of  the  men  thus  employed  by  the  London  County 
Council — the  body  that  started  out  six  years  ago  to  relieve  all  the 
burdens  of  London  labor  and  London  poor.  From  this  it  appears 
that  the  men  are  being  asked  to  sign  an  agreement  to  work  under  the 
Council's  rules  and  regulations,  many  of  which  are  said  to  be  de- 
cidedly unfair  toward  the  workers.  In  one  case,  by  Rule  33,  the 
men  are  reijuired  to  be  always  wHthin  call.  During  their  hours  of 
rest  they  are  liable  to  be  called  upon  at  any  moment  to  begin  work. 


so  that  they  dare  not  leave  hoine,  and  cannot  call  a  single  hour  of 
the  week  their  own.  Again,  by  Rule  31,  any  disparaging  remarks 
made  by  emjiloyes  concerning  the  conduct  and  management  of  the 
tramway  system  are  to  be  treated  as  a  breach  of  the  rules,  and  Rule 
35  provides  that  any  such  breach  of  rules  may  be  punished  by  in- 
stant dismissal.  Further,  although  a  workman  is  liable  to  instant 
dismissal,  he  may  not  leave  of  his  own  accord  without  giving  a  full 
week's  notice.  The  workmen  also  object  to  the  exceptionally  long 
hours  which  they  are  called  upon  to  work,  one  instance  being  an 
unbroken  period  of  twelve  hours  and  twenty  minutes  on  Sundays. 
The  extra  men,  moreover,  are  obliged  to  loiter  about  the  yards  for 
hours  without  getting  a  job.  and  their  work  is  paid  for  at  the  rate  of 
9s.  a  week  less  than  that  of  the  regular  workers.  The  men  complain 
that  they  have  been  left  in  the  lurch  by  the  Council.  The  London 
County  Council  has  always  prided  itself  with  being  a  model  em- 
ployer of  labor.  Now  these  men  openly  claimed  to  me  a  few  weeks 
ago  that  the  union  could  prove  that  the  London  County  Council 
was  the  worst.  The  tramway  enterprise  has  been  conducted  con- 
trary to  all  the  principles  of  trade  unionism.  Surely  the  second 
condition  of  these  men  is  worse  than  the  first.  A  London  newspa- 
per, in  an  editorial,  takes  this  view  of  the  subject: 

"What  seems  most  likely  is  that,  when  the  Council  came  to  ex- 
amine the  subject  of  tramw.iy  administration  practically,  they 
found  that  the  prospects  of  extensive  improvements  in  the  condi- 
tions of  labor  which  the  advocates  of  'Collectivist'  control  had  held 
out  could  not  be  realized  without  throwing  upon  the  rates  additional 
burdens,  for  which  even  a  progressive  majority  lacked  the  courage, 
when  it  came  to  the  pinch,  to  become  responsible.  .  .  What  it 
means  is  that  the  pressure  now  applied  to  the  men  will  be  trans- 
ferred to  the  masters;  that  under  pain  of  losing  votes  the  Progres- 
sives will  be  urged  to  concede  what  their  servants  insist  upon.  It 
would  be  an  interesting  struggle,  for  outsiders  to  watch,  if  it  did  not 
seem  so  very  probable  that  the  settlement  will  be  arranged  at  their 
own  expense." 

This  is  a  phase  of  the  municipal  ownership  question  which  Amer- 
ican taxpayers  will  do  well  to  study.  When  the  wages  of  men  be- 
come political  questions  the  men  will  likely  get  the  increased  wage, 
the  political  party  the  votes,  and  the  taxpayer  the  bill  of  expenses. 
If  it  should  appear  that,  with  officials  less  subject  to  political  in- 
fluences than  the  officials  of  American  cities,  England  has  made  no 
greater  headway  on  the  whole  in  the  municipalization  of  such  un- 
dertakings as  water,  gas,  electric  lighting  and  street  railways,  then 
it  may  be  worth  while  for  us  to  study  more  carefully  that  middle  and 
safer  ground  which  may  be  found  in  good  working  condition  on 
the  Continent,  and  which  has  been  able  to  obtain  the  best  expert 
service  of  private  enterprises  with  such  municipal  control  as  abso- 
lutely protects  the  public  interest;  in  other  words,  the  highest  effi- 
ciency of  service,  adequate  compensation  for  rights  and  franchises 
conferred,  reasonable  public  control,  without  making  the  munici- 
pality an  enormous  labor  employing  bureau,  with  its  innumerable 
complications  and  stupendous  dangers. 

It  is  doubtful,  when  all  the  important  factors  of  the  problem  are 
taken  into  consideration,  if  the  advocates  of  municipal  operation 
can  point  to  a  single  instance  in  which  such  service  is  performed 
better  and  cheaper  and  on  more  intelligent  principles  abroad  than 
in  the  United  States.  If  American  labor  would  be  contented  with 
the  foreign  scale  of  wages,  we  might  be  able  to  give  our  theoretical 
friends  even  lower  car  fares  than  they  now  enjoy.  This  statement 
is  made,  however,  as  the  lawyers  say,  without  prejudice  to  the 
claim  which  I  believe  can  be  sustained,  namely,  that  in  spite  of  the 
great  diiTerence  in  wages,  such  service  is  performed  in  the  United 
States  today  as  well  and  cheaper  than  similar  service  in  any  Euro- 
pean city. 

Politics,  red  tape,  ignorance,  timidity,  opposing  interests,  and  the 
deadly  fear  that  private  enterprise  should  make  a  dollar  profit,  have 
all  helped  in  England,  and  to  a  lesser  extent  on  the  Continent,  to 
retard  the  entension  of  street  railways  to  meet  the  pressing  de- 
mands of  population.  In  America,  however,  private  capital  has  had 
full  swing,  and  with  a  courage  almost  akin  to  recklessness  has  not 
hesitated  to  discard,  regardless  of  cost,  one  system  of  propulsion 
as  fast  as  a  better  offered.  Whatever  the  sins  of  the  American  street 
car  man  may  be — and,  like  all  the  rest  of  humanity,  he  is  far  from 
perfection — he  is  up-to-date.  He  has  planned  his  railway  system  on 
broad  lines,  including  the  districts  that  pay  and  the  districts  that 
must  be  run  with  a  loss.  He  has  gone  ahead  and  taken  his  chances 
with  the  rest  of  the  community,  pinning  his  faith  on  the  growth  of 
the  city  and  the  increase  of  the  suburban  districts.     He    has  not 
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been  coiilciitc'd  lo  |)icl<  up  llu-  in'iiiiics  witliiii  tlic  city  walls,  Inn 
has  boldly  branclici!  out  in  all  iliructioiis,  IniiMinK  up  snl)iirbaii  ilis- 
tricts  vvhiTi:  none  existed,  and  increasinK  real  estate  values  alon^ 
the  route.  I'lie  American  street  railway  man  may  have  driven  yood 
bargains  (or  himself,  and  directly  he  may  not  pay  much  into  the 
colTers  of  municipalities  as  toll  for  the  use  of  the  streets,  as  his  co- 
laborer  beyond  the  Atlantic.  Weighed,  however,  in  the  balance  of 
Rood  bnsiness  and  common  sense,  he  can  point  lo  achievements 
which  far  outweiKJi  the  results  attained  in  ICiiKland,  where  munici- 
pal |)eltifoKKinK  has  effectually  soal<e<l  the  enterprise  out  of  street 
r.-iihv.iys,  and  on  the  Continent,  where  private  enterprise  has  only 
been  allowed  to  go  ahead  after  being  enveloped  in  a  sack  of  govern- 
mental restrictions.  Instead  of  petty  railway  budgets,  showing  so 
much  profit  to  the  niuiiici|)ality,  the  .American  city  can  point  lo 
largely  increase<l  real  estate  values,  and  millions  added  to  the  tax 
rolls,  it\  a  large  measure  the  result  of  distributing  the  population  of 
our  cities  beyond  the  boundaries  far  into  the  country  districts. 
I.ook  at  the  area  of  American  cities  compared  with  the  larger  cities 
of  luirt)pe.  Without  cheap  and  rapid  transit,  all  the  recent  exten- 
sions of  the  boundaries  of  our  cities  would  have  been  impossible. 

The  American  street  railway  man  may  therefore  point  with  right- 
eous pride  to  his  track  mileage,  exceeding  by  6,000  miles  that  of 
I''.tuc)]ii',  to  the  4.000,000,000  passengers  which  he  annually  conveys 
Ici  ami  Irom  lluir  licmus,  and  to  the  fact  that  he  has  not  waited  for 


strange  and  wonilerful.  To  the  canny  Scotch  mind,  however,  in 
Glasgow,  it  seems  a  dreaclful  thing  that  one  passenger  should  get  a 
fifteen-mile  ride  for  the  same  price  paid  by  another  passenger  for 
the  privilege  of  going  one  mile.  1  say  fifteen  miles,  but  on  this 
point  I  may  be  corrected,  because  it  was  only  tlic  other  day  I  was 
told  that  in  New  York  City  you  can  now  ride  for  s  cents  along  25 
miles  of  road  and  through  territory  which  10  years  ago  would  have 
cost  you  25  cents  and  three  hours'  time.  The  cflicacy  of  the  Amer- 
ican nickel,  it  is  true,  has  helped  us  out,  though  with  the  elaborate 
systems  of  transfers  inaugurated  in  the  larger  cities,  the  actual 
American  tares  cannot  be  measured  by  5  cents.  In  New  York  Cily 
the  enterprising  Metropolitan  Railway  Co.  has.  during  the  last  three 
years,  increased  the  transfer  system  from  thirty-two  millions  in 
1896  to  sixty-four  millions  in  1897,  to  ninety  millions  in  189X.  and  to 
one  hundred  and  thirty  millions  in  1899.  thereby  reducing  the 
average  fare  lo  about  .}  i-.^  cents,  which,  as  I  have  shoM'n,  is  less 
than  the  average  fares  on  the  Paris  tramways,  less  by  more  than  a 
(|uarter  of  a  cent  than  the  average  tares  on  the  omnibus  of  Paris. 
Fn  London,  where  the  "Penny  Bus"  is  so  much  in  evidence  that 
one  would  imagine  he  could  get  all  over  London  tor  2  cents,  the 
mean  rate  per  mile  is  nearly  2  cents — that  is,  .92  ot  an  Hnglish 
penny.  The  tramways  of  Lond'm  charge  over  one  and  a  halt  cents 
per  mile,  and  the  fares  range,  as  do  those  of  the  omnibus,  from  2 
cents  to  12,  according  to  distance. 
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thc  population  to  come  lo  him.  but  has  gone  out,  true  .-\mcrican 
fashion,  in  advance  of  population,  and  built  up  districts  at  great 
expense,  which  he  now  works  with  a  profit,  not  alone  to  himself, 
but  to  the  cily  whose  revenue  from  taxes  is  thereby  increased.  On 
the  question  of  charges,  the  American  street  railway  compares 
favorably  with  similar  systems  abroad.  In  the  first  place,  we  have 
solved  the  question  of  a  uniform  fare,  while  nearly  every  munici- 
pality which  I  have  visited  in  Europe  is  struggling,  apparently 
hopelessly,  with  this  question.  Why?  because  the  municipality  has 
not  the  courage  of  private  enterprises.  A  uniform  fare,  it  is  con- 
tended, gives  the  longer  haul  an  advantage  over  the  shorter;  so. 
to  avoid  this,  in  Glasgow  the  acme  of  absurdity  has  been  reached 
by  a  one-cent  fare  for  a  tritle  over  a  half  a  mile.  It  is  far  better 
for  a  man  to  walk  half  a  mile  than  to  ride  anyhow,  and  quicker,  it 
seems  to  me,  after  trying  halfpenny  fares  on  the  newly  inaugurated 
municipal  horse  tramways  of  the  Scottish  city,  which  social  re- 
formers claim  has  solved  the  true  art  of  municipal  government  and 
municipally  operated  transit. 

With  their  eyes  bent  on  the  puttering  short  haul,  the  street  rail- 
ways of  the  United  Kingdom,  and,  to  a  lesser  extent,  of  continental 
Europe,  have  failed  to  realize  that  it  is  the  cheap  long  haul  tliat 
relieves  the  congested  spots  of  our  great  cities;  that  creates  cheap 
homes;  that  carries  the  people  into  the  suburban  districts;  and. 
lastly,  that  builds  up  new  taxable  areas,  which  ultimately  give  back 
to  the  city  a  hundred-fold  more  than  it  would  ever  make  trying  to 
do  for  itself  that  which  can  be  far  better  done  by  private  ingenuity, 
economy  and  enterprise.  So  Liverpool  and  London  and  Paris  are 
all  at  this  moment  in  their  new  street  railway  enterprises  agitating 
the  uniform  fare  question,  as  though  it  w-as  something  new  and 


VISIT  TO  THE  SOUTH  SIDE  ELEVATED 
PLANT. 


.■\t  the  invitation  of  the  Westinghouse  Electric  &  Manufacturing 
Co.,  about  100  attendants  at  the  convention  visited  the  power  station 
of  the  South  Side  Elevated  R.  R..  the  ccmpany  furnishing  a  special 
train.  When  the  tour  of  inspection  was  finished  the  party  was 
grouped  about  one  of  the  large  units  and  a  photograph  taken,  from 
which  the  accompanying  engraving  was  made. 


The  Chicago  council  judiciary  committee  has  decided  to  recom- 
mend the  adoption  of  a  resolution  authorizing  the  mayor  to  appoint 
a  comiiTission  of  seven  aldermen  to  gather  information  on  which  to 
base  ordinances  for  renewal  of  the  street  railway  franchises.  The 
commission  is  given  the  power  to  gather  information  and  make 
recommendations  regarding  the  questions  of  terminals,  transfers, 
switches,  motive  power,  rates  of  fare,  municipal  ownership,  compen- 
sation to  be  paid  the  city,  tunnels,  accommodation  of  passengers 
and  other  terms  and  conditio'i-  ■■"  which  franchises  should  be  ex- 
tended. 


The  Third  .Avenue  R.  R..  of  New  York,  on  October  21st.,  began 
operating  by  the  conduit  electric  system  that  portion  of  its  road  ex- 
tending from  65th  St.  to  ijgth  St.  The  company  has  recently  let  a 
contract  to  the  Electric  Storage  Battery  Co.,  for  storage  batteries 
aggregating  10.000  h.  p.  These  will  be  located  at  two  sub-sutions 
on  the  system,  for  regulating  and  sustaining  the  voltage  on  the 
line. 
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CAR  BUILDING  IN   MINNEAPOLIS. 


The  Minneapolis  Times  recently  contained  the  following  compli- 
mentary notice  of  Master  Mechanic  Brown,  of  the  Twin  City 
Rapid  Transit  Co.: 

"The  cars  of  this  crnipany  are  being  built  at  its  shops,  31st  St. 
and  Nicolett  Ave.,  and  were  designed  by  W.  M.  Brown,  the  com- 
pany's master  mechanic,  and  are  being  built  under  his  direction. 
Mr.  Brown  has  been  with  the  company  for  nearly  ten  years,  and 
for  about  five  years  has  been  master  mechanic.  All  new  cars  and 
the  rebuilding  of  all  the  old  cars  and  motors  has  been  done  under 
his  direction.  Mr.  Brown  takes  second  rank  to  nobody  as  designer 
and  car  builder  and  the  company  acknowledges  his  ability  as  a 
street  car  man  by  the  confidence  it  places  in  his  ability  to  manage 
this,  one  of  the  largest  departments  of  its  systein.  His  vi'ork  speaks 
for  itself  and  one  has  only  to  look  through  Mr.  Lrwry's  private 
car  to  be  convinced  of  the  truth  of  this  assertion." 


M.   C.   B.   BRAKE  SHOE  TESTS. 


The  Master  Car  Builders'  Association,  through  its  Standing  Com- 
mittee on  Brake  Shoe  Tests,  has  decided  to  make  another  series  of 
tests  at  an  early  date,  which  will  include  only  brake  shoes  of  new 
kinds  that  have  not  already  been  tested  by  the  committee,  and  which 
may  properly  be  considered  as  being  on  the  market,  or  having  some 
extended  use  on  some  railroads. 

All  makers  of  brake  shoes  desiring  to  enter  their  designs  should 
communicate  at  once  with  the  chairman  of  the  committee,  stating 
to  what  extent  their  shoes  are  in  use.  Address  S.  P.  Bush,  super- 
intendent motive  power,  P.  C.  C.  &  St.  L.  Ry.,  Columbus.  O. 


SMALL  ROADS  ECONOMY. 


BY  G.  J.  A.  P. 


Articles  referring  principally  to  small  roads  may  not  be  of  very 
much  interest  to  many  of  the  readers  of  the  "Review,"  but  there 
is  a  large  number  of  small  roads,  the  management  of  which  may 
be  interested  in  a  fev/  experiences  along  the  line  of  repair  economy. 

There  is  so  much  to  be  said  about  economy  for  any  road  that  it 
is  advisable  to  start  at  the  "root"— the  power  house.  My  experi- 
ence has  been,  that  to  have  the  best  firemen  and  engineers,  is  the 
cheapest  in  the  long  run.  for  the  reason  that  a  capable  man  in  this 
place  will  keep  engines  and  boilers  in  far  better  condition,  and  con- 
sequently the  oil  and  coal  bills  will  be  proportionately  less  than  if 
the  machinery  is  in  less  experienced  hands.  To  allow  boilers  and 
engines  to  run  down  is  simply  increasing  the  expense,  for  what  is 
saved  at  the  start  will  be  expended  twice  over  in  a  short  time  there- 
after. 

In  the  matter  of  cars  and  car  repairs,  a  great  many  managers  will 
buy  old  and  worn  out  material,  expecting  it  lo  answer  their  needs; 
it  does  so  for  a  short  time  and  then  it  begins  to  need  repairs  and 
in  the  course  of  a  few  years  (perhaps  only  months)  the  company 
has  some  worthless  cars  and  equipments  on  hand,  which  means  a 
considerable  amount  of  money  expended  and  nothing  to  show  for 
it.  The  same  is  true  of  the  track  and  roadbed.  A  tie 
6  in.  x  6  in.  x  6  ft.  6  in.  can  be  bought  very  cheap;  but,  as  a  good 
building  requires  a  good  foundation,  so  a  good  roadbed  requires 
a  good  substantial  tie  and  rail. 

In  regard  to  the  repair  shop  my  experience  has  been  that  few 
roads  look  to  the  small  things  with  sufficient  care.  Taking  charge 
of  a  small  road  some  time  since,  I  found  on  arrival  that  the  total 
of  the  company's  tools  consisted  of  a  few  wrenches,  one  hammer, 
a  saw  and  a  few  other  small  articles.    Other  tools  were  "borrowed" 


from  time  to  time,  and  the  owners  supplied  with  "annuals"  which 
really  paid  in  a  few  weeks  what  all  the  tools  were  worth. 

Too  many  roads  count  only  on  the  original  expense,  and  do  not 
consider  what  they  are  paying  at  the  blacksmith  and  machine  shops 
for  work  which  could  easily  be  done  "at  home,"  if  the  company 
would  buy  the  necessary  forges,  anvils,  drills  and  tools.  At  an  ex- 
pense of  $100  lo  $150  any  road  can  supply  itself  with  sufficient  of 
these  tools  to  do  any  ordinary  work  of  this  kind. 

A  wise  plan  in  selecting  your  trainmen  is  to  secure  one  of  each  of 
the  various  trades.  Where  a  road  has  a  painter,  a  carpenter,  a 
blacksmith,  and  a  machinist  on  its  pay  roll  as  trainmen,  it  is  pre- 
pared to  do  its  own  work  very  easily  and  the  saving  in  repair 
bills  will  soon  become  notable.  If,  however,  a  road  is  obliged  to 
send  everything  out  which  it  has  to  do  in  these  lines,  it  will  be 
paying  high  prices  for  it,  not  to  mention  the  delays. 

Above  all.  a  too  watchful  eye  cannot  be  kept  on  the  wastes 
about  a  shop  or  car  barn.  Have  a  place  for  every  piece  of  scrap, 
and  see  that  it  is  put  there.  And  keep  your  oily  waste  outside  the 
buildings. 


POCKET  REFERENCE  DRAWINGS. 


Mr.  G.  O.  Nagle,  assistant  general  manager  and  superintendent 
of  the  Chicago  City  Railway  Co.,  has  originated  a  plan  for  bring- 
ing into  convenient  shape  for  reference,  data  relating  to  dififerent 
features  of  the  system,  that  may  be  of  interest  to  officials,  holding 
similar  positions   with   street  railway   companies.     His   idea   is   to 


MOOPS      WOOD     TRUCK 


OLD     CAN\/AS     fPOor     T /f A JL£ /f   CAff 

reduce  to  small  uniform  drawings,  6  in.  x  4  in.,  plans,  end  and  side 
elevations,  etc.,  of  dififerent  types  of  cars,  trucks,  and  other  appa- 
ratus, in  use  on  the  road,  and  diagrams  of  car  barns,  power  stations 
and  other  buildings.  These  drawings  give  dimensions  and  sizes, 
and  in  the  case  of  buildings  show  the  location  of  tracks,  division  of 
floors  into  offices,  etc.,  thus  condensing  into  a  very  small  space  an 
immense  amount  of  information  that  a  general  manager  or  super- 
intendent is  constantly  requiring. 
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COST  OF  POWER  FOR  ELECTRIC  RAILWAYS. 
Output  Measured  by  Wattmeter  in  Each  Case. 


Station. 


5.  Mi!ti'n|)olitan     IClc 
v;itf(l,  Chic:i^(i. 

6 

8 

9 


lOCiMilr.il  Av.,  Mi-lri 

lu>lit:iil,  K:iils;iK 

Cil.v,  Mil. 


Month. 
1899. 


June 


Moiilhly 
Output, 
Kilowatt- 
Hours. 

Cost  of  Electrical  Output  per 
Hour— CcntH. 

Kilowatt- 

Fuel. 

Labor 

KupplicH, 

Oil, 

Waste,  etc. 

Water. 

Re- 
pairs. 

Total. 

1,316,138 

1,10H,29K 

.S.54,536 
707,625 
7.58,254 

435,789 

.276 
.380 
.778 
.386 
.639 

.244 

.181 
.196 

.255 
.175 
.270 

.123 

.047 
.051 
.038 
.012 
.032 

.008 

.031 
.044 

.637 
.059 

.008 

.052 
.012 
.095 
.005 
.081 

.0131 
.005^ 

.587 
.684 

1.266 
.615 

1.081 

.404* 

Gals. 
Cylinder 
<Jil  iji-r 

10,000 
k.  w.  h. 


3.95 

6.94 


Gals. 

Lubric't- 

inf;  Oil 

per 

10,000 

k.  w.  h. 


1,57 

5.00 


Lbs. 

Lbs. 
Fuel 

Price  of 

Water 

Fuel 

per 

per  Ton 

Kindof  Fuel 

Lb. 

per 
k.w.h. 

1 

of  2,000 

Coal. 

Lbs. 

12.62 

2.63 

$2.10 

Bituminous 

. .  • 

4.69 

>  >  > 

It 

... 

2.. 51 

.96.54»» 

Oil 
Bituminous 

4.46 


].(K) 


'Miscellaneous,  .002.    "Cost  of  Oil  per  Barrel. 
tEtiffldcs.    JGcncratore. 


Ml'.  N.-iglf  does  not  use  tlic  orij;iiu;l  drawings,  l)Ut  has  bhiu 
prints  made;  these  may  be  carried  in  the  pocket,  until  they  are 
worn  out,  wlien  a  new  set  cf  prints  is  made.  We  reproduce  two  of 
the  drawing  herewitli.  one  showing  side  niid  end  elevation  of  an 
old  canvas  roof  trail  car,  and  the  other  a  plan  and  side  elevation 
a  "Moore"  wood  truck. 


A   REMARKABLE  RECORD. 


ol 


NEW  CAR  HOUSE  DEDICATED. 


The  new  car  house  of  the  Cincinnati.  Newport  &  Covington 
Railway  Co.,  shown  i>arlially  completed  in  the  accompanying  illus- 
tration, was  formally  dedicated  en  September  28th,  and  was  in 
full  operation  by  October  ist.  The  building  is  entirely  of  brick 
and  iron,  90  ft.  wide  by  375  ft.  long,  and  is  loctted  at  nth  and 
Brighton  Sts.,  Newport.  There  are  eight  tracks  extending  the 
whole  length  of  the  building,  each  one  having  a  pit  80  ft.  long. 
At  the  front  end  >  1  the  building  a  second  floor  has  been  suspended 
from  the  roof  trusses  and  here  arc  located  the  private  ofiices  of 
the  chief  inspector  and  the  superintendent  of  lines,  and  a  library 


The  Consolidated  Car  Fender  Co.,  of  Providence,  R.  I.,  was 
one  of  the  pioneers  in  the  introduction  of  life  saving  applianrcs  (or 
street'  cars,  placing  its  fender  upon  the  market  long  before  the 
necessity  for  such  devices  had  been  recognized  by  managers.  It 
now  has  the  satisfaction  of  knowing  that  Providence  fenders  are  in 
use  on  more  than  5,000  cars  in  nearly  70  cities  and  towns. 

This  fender  is  of  the  cradle  type,  and  in  its  normal  position  is 
carrie<l  a  few  inches  above  the  roadbed,  but  by  a  slight  pressure 
of  the  foot  or  knee  the  motornian  can  drop  the  cradle  to  the  ground 
at  will.  In  the  latest  improved  patterns,  an  automatic  wheel  guard 
is  also  provided  as  an  additional  protection  in  the  very  few  cases 
where  the  person  struck  falls  in  such  a  way  as  to  be  thrown  from 


NEW  CAR  HOUSE.  CINCINNATI.  NEW  I'OKT  .V  COVlNl.TON. 


EXHIBIT  OK    iiiK   i'R.AiuENCE  tENKER. 


and  club  room  for  the  employes.  On  the  ground  floor  at  the  front 
end  are  the  division  superintendent's  offices  on  one  side  and  a 
fire-proof  oil  room  and  a  repair  shop  at  the  other.  Beneath  the 
stairs  is  the  lavatory,  which  is  fitted  with  bath  tubs,  showers,  etc. 

The  evening  of  the  reception.  September  28th.  the  house  was 
ablaze  with  electric  lights  and  handsomely  decorated  with  flowers 
-r.d  bunting.  .\  very  interesting  program  with  music  and  .iddresses 
was  provided.  President  Ernst  was  called  to  New  York,  and  was 
therefore  unable  to  be  present,  and  Superintendent  Ledyard  did  the 
honors  for  the  company.  Col.  R.  \Y.  Nelson,  the  Democratic 
nominee  for  mayor,  made  an  address.  The  set  program  was  fol- 
lowed by  dancing  and  supper. 

When  about  one-half  of  the  framing  for  this  tiuilding  was  in 
position  on  May  21st  last,  it  was  blown  down  by  a  storm,  as  noted 
in  the  "Review"  for  June. 


Wages  of  conductors  and  motormen  employed  by  the  Indiana 
Railway  Co.,  of  South  Bend,  Ind.,  were  increased  20  per  cent  on 

November  ist. 


the  lender  under  the  car.  This  guard  is  a  cradle  similar  to  the 
main  fender  cradle  and  is  hung  immediately  in  front  of  the  forward 
wheels.  By  a  simple  connection  with  a  swinging  apron  it  is  made 
to  drop  whenever  the  apron  swings  to  the  rear,  which  it  must  do 
when  it  strikes  the  body  of  a  person. 

The  Consolidated  company's  exhibit  at  the  convention  attracted 
considerable  attention,  as  from  the  samples  of  Providence  lenders 
shown,  their  efficiency  and  reliability  were  at  once  apparent.  Col. 
A.  C.  Woodworth  was  on  hand  to  greet  his  many  friends  and  dis- 
tributed a  neat  stamp  holder  as  a  souvenir. 


Electricity  will  take  the  place  of  the  cable  on  the  Payne  .\ve.  and 
Superior  St.  lines  of  the  Cleveland  City  Ry.  within  the  next  few- 
months. 


A  New  York  citizen  suggests  that  the  street  railway  lines  ought 
to  be  used  for  removing  ashes,  garbage  and  snow,  which  could  be 
loaded  in  cars  on  sidings  and  the  cars  drawn  by  regular  motor  cars 
to  one  general  dump. 
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CONSTRUCTION  \A^AGONS  AND  CREWS. 


The  accompanying  illustrations  show  the  construction  and  emer- 
gency wagons  of  the  New  Orleans  City  Railway  Co.  together  with 
their  crews,  which  arc  well  organized  and  have  proved  themselves 
an  efficient  body  of  men  in  this  service.  The  emergency  crew  which 
has  144  miles  of  track  in  charge,  consist  of  David  Rombcld,  fore- 
man, William  J.  Kane,  J.  Criss  and  Jacob  Sicbert,  linemen,  and 
Oscar  Bendix  the  driver,  who  has  a  number  of  very  fine  horses  un- 
der his  care.  The  company  places  great  confidence  in  this  crew 
which  is  always  in  readiness  to  respond  to  calls  both  during  tlic  day 
and   night. 

The  construction  crew,  which  is  under  the  snme  foreman,  consists 
besides  an  assistant  foreman,  of  two  linemen  and  six  groundmen. 
These  are  Alfred  Weber,  assistant  foreman.  James  Craven  and 
James  Harrington,  linemen,  and  V.  Jolley,  James  Howley,  M.  Joyce. 
George  Bendix,  D.  Buchman.  groundmen;  also  Jos.  Wolf,  elec- 
trician, and  Martin  Ryder,  driver,  who  until  recently  was  driver  of 
the  emergency  wagon  of  the  Nassau  Street  Railway  Co.  of  Brook- 
lyn. N.  Y.  In  addition  to  those  shown  the  company  has  two  more 
tower  wagons  and  twc'  ladder  wagons,  all  of  which  are  stationed 
at  loS  Wells  St..  New  Orleans.  The  crews  take  great  pride  in  the 
appearance  and  equipment  of  their  wagons  and  are  always  pleased 
to  exhibit  them  to  street  railway  men  visiting  the  city. 


ing:  Directors,  Francis  B.  Clapp,  managing  director,  South  Varra, 
Wm.  McCuUoch,  J.  M.  Pratt,  Wm.  Cain,  and  Andrew  Rowan,  of 
Melbourne.  .Auditors,  W.  S.  Flint  and  I.  C.  Foden.  Secretary,  W. 
G.  Sprigg. 


EXTENSIONS  TO  THE  BRILL  PLANT. 


On  a  recent  visit  to  Philadelphia,  it  was  noted  that  the  J.  G.  Brill 
Co.,  which  is  now  turning  out  more  material  than  at  any  time  in 
its  history,  has  begun  the  erection  of  a  new  building,  :oo  x  200 
ft.  wliich  will  be  temijorarily  used  as  a  machine  shop,  but  is  de- 
signed for  the  foundry  department.  The  building  is  to  be  equipped 
with  new  iron  working  tools.  An  extension  of  100  ft.  is  also  being 
made  to  the  blacksmith  shop  and  new  machines  will  be  installed.  A 
150-I1.  p.  Cahall  boiler  has  been  installed,  making  the  total  boiler 
equipment  of  the  blacksmith  shop  300  h.  p.,  and  the  total  for  the 
plant  c)5o  h.  p.  The  old  stable  north  of  the  plant  has  been  removed 
to  make  room  for  storing  lumber,  car  wheels,  etc.,  and  a  new  stable 
is  being  erected  directly  along  the  driveway  leading  into  the  plant. 
Two  new  electric  locomotives,  equipped  with  G.  E.  motors,  will 
be  employed  for  shifting  the  material  about  the  works.  A  new 
crane  car  for  loading  and  unlwiding  heavy  material  has  been  con- 
structed in  the  shops:  it  is  provided  with  friction  clutches  so  that 
the  motor  not  only  drives  the  car  but  elevates  the  load. 


CONSTRUCTION  AND  EMERGENCY  WAGONS,  NEW  ORLEANS  CITY  RY, 


REPORT  OF  MELBOURNE  TRAMWAY  CO. 


TRAMWAYS  IN  VERACRUZ. 


.■\t  the  recent  annual  meeting  of  the  Ivlelbournc  Tramway  &  Om- 
nibus Co.,  Ltd.,  of  Melbourne,  N.  S.  W..  the  following  report  for 
the  year  ending  June  30,  1899,  was  made: 

Traffic  receipts £389.428 

Other  receipts 10.344 

Total  receipts £  399,772 

Operating  expenses 234,145 

Earnings  from  operation  £  165.627 

Interest,  sinking  fund,  etc 124,882 

Net  income £  40,745 

Interim  dividend : .  14,400 

To  surplus  account £  26,345 

Balance  from  previous  year 28,474 

Total  surplus  account £  54,819 

The  passengers  carried  were:  By  omnibus  lines,  603,828,  or  6,942 
more  than  last  year;  by  tramway  lines,  38,271,382,  or  2,026,102  more 
than  last  year;  being  a  grand  total  of  38,875,210,  or  2.033,044  more 
than  in  1898.  The  miles  run  were:  By  omnibuses,  280,687,  or  2,726 
more  than  last  year;  by  tramcars,  8,084,020,  or  100,168  more  than  last 
year;  or  a  total  of  8,364,707,  being  102,894  more  than  in  1898.  There 
had  been  no  change  in  the  miles  of  track  operated,  which  still  re- 
mained at  43^  for  cable  lines,  and  4^  for  horse  lines. 
The  following  officers  and  directors  were  re-elected  at  the  meet- 


There  is  t(i  be  reconstructed  in  Veracruz  a  well-equipped  modern 
street  railway  which  w'ill  be  undertaken  by  a  syndicate  of  English- 
men who  have  acquired  the  property  of  the  Empresa  del  Ferro 
Carril  Urbano  de  Veracruz.  The  organization  has  not  yet  been 
completed  but  it  is  understood  that  the  company's  capital  is  to  be 
$250,000. 

Vice-Consul  Page,  of  Veracruz,  states  that  there  are  also  five 
other  railways  in  that  city  operated  by  mule  power.  Three  of  these 
are  private  or  individual  enterprises  run  upon  a  small  scale,  but  are 
said  to  be  conservatively  managed  and  all  of  them,  including  the 
least  profitable,  are  said  to  be  on  a  paying  basis.  They  have  no 
bonded  debts  and  no  financial  reports  are  given  out  except  to  those 
financially  interested.  No  present  improvements  are  expected  to 
be  made  except  in  the  case  of  the  road  now  in  Englisn  hands. 


Patterson,    N.    J.,    has   been    visited    by    wire   thieves.      Nearly   a 
mile  of  trolley  wire  was  stolen  near  that  place  a  short  time  ago. 


A  consolidation  of  the  Johnstown  (Pa.)  &  Somerset  Traction 
Co.,  and  the  Johnstown  Passenger  Railway  Co.,  will  shortly  be 
efTected. 


The  Court  of  Appeals  has  sustained  the  action  of  the  New  York 
Board  of  Railroad  Commissioners  in  granting  to  the  New  York  & 
North  Shore  Railway  Co.  permission  to  construct  and  operate  an 
electric  road  from  Flushing  to  College  Point  and  Wbitestone,  on 
Long  Island. 
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RECENT  STREET  RAILWAY  DECISIONS. 


KIiITK.l)  IIV  J.  L.  HOSKNBERtiER,  ATTORNEY  AT  LAW,  CIllCAfiO. 


I.IAIill.l'IN-  FOU  JKRKING  ()l-  CAR  ATTKIBUTAULE  TO 
(■|,(J.Si;i.Y  I'(JLI.(JW1N(;  ANfJTIlKK. 


ScoU   V.    IJtTgcu   Cijunty  'i'Taction   Co.   (N.  ].).  4.;  .'\ll.   Rep.    1060. 

July  «,  1899. 

The  occurrence  of  a  sudden  lurch  or  jerk  of  a  street  railway  car, 
of  suflkicnt  violence  to  throw  a  passenger  ofT  the  platform,  who 
was  there  preparing  to  aliKht,  and  awaiting  the  stopping  of  the 
car  for  that  purpose,  the  supreme  court  of  New  Jersey  holils, 
justifies  an  inference  of  a  breach  of  duty  upon  the  part  of  those 
operaling  the  car,  within  the  maxim  "The  matter  speaks  for  itself." 
That  the  car  was  following  another  closely,  which  was  stopping 
and  starting  suddenly,  it  holds,  is  a  fact  for  the  consideration  of  the 
jury  ill  determining  the  cause  of  the  sudden  lurch  or  jerk,  and  as 
bearing  upon  the  questions  of  negligence  arising  in  the  cause. 

It  is  not  negligence  in  itself,  the  court  says,  for  a  passenger  to 
ride  upon  the  platform  of  an  electric  street  railway  car,  nor  to  get 
up  and  go  there  from  inside  the  car  before  the  car  has  stopped, 
to  await  an  opportunity  to  aliglit. 

The  railway  company  operating  such  a  car  is  bound  to  exercise 
a  high  degree  of  care  to  carry  its  passengers  safely  in  or  upon  what- 
ever part  of  the  car  they  are  permitted  to  ride. 

Whether  a  passenger  riding  upon  a  platform,  or  standing  there 
awaiting  an  opportunity  to  alight,  while  the  car  is  moving,  should, 
in  tlio  exercise  of  ordinary  care  for  his  own  safety,  take  hold  of 
llio  hand  rail  there,  the  court  pronounces  a  question  which,  under 
all  the  circmnstances,  must  be  determined  by  the  jury. 


DUTY   AS   TO 


ALIGHTING   PLACES   CHOSEN    BY   PAS- 
SENGERS. 


Flack  V.  Nassau  Electric  Railroad  Co.  (N.  Y.),  58  N.  Y.  Supp.  839. 
June  13,  1899. 

As  a  general  proposition,  the  second  appellate  division  of  tlie 
sf.premc  court  of  New  York  does  not  understand  it  to  be  the 
law  that  a  street  railway  company,  whose  car  is  brought  to  a  stand- 
still at  the  instance  of  a  passenger,  not  at  any  terminal  point  or  at 
a  stopping  place  regularly  designated  as  such  by  the  management 
of  the  road,  is  bound,  in  the  discharge  of  its  duties  as  a  common 
crrrier,  to  furnish  to  the  passenger  a  safe  place  at  which  to  alight. 
The  passenger,  under  such  circumstances,  chooses  the  place  for 
himself;  and  unless  there  is  evidence  that  its  dangerous  charac- 
ter was  known  to  the  persons  operating  the  car,  and  that  they  al- 
lowed him  to  alight  without  giving  him  any  caution,  the  court 
says  the  railway  company  is  ordinarily  not  responsible  for  the  un- 
safe condition  of  any  part  of  the  street,  except  that  which  constitutes 
a  part  of  its  roadbed,  or  which  it  is  legally  obligated  to  keep  in 
repair.  But  the  court  holds  that  if  the  company  provided  any  part 
of  its  roadbed  as  a  place  for  passengers  to  alight  on,  it  was  bound 
to  exercise  reasonable  care  to  keep  that  particular  place  safe  for 
the  purpose. 

Here  a  car  was  stopped,  on  a  passenger's  signal,  near  a  certain 
cross  street,  and  when  she  stepped  from  the  car  to  the  ground  the 
soil  of  the  roadbed  gave  way  under  her  feet,  and  she  fell  to  the  sur- 
face of  the  street,  sustaining  a  fracture  of  the  hip.  The  street  on 
which  the  tracks  were  had  been  lowered  18  to  20  inches,  making  of 
the  roadbed  an  embankment.  There  was  also  evidence  that  other 
similar  accidents  had  previously  happened  to  passengerj  alighting 
from  the  cars  of  this  company,  under  similar  circumstances,  while 
the  street  was  in  the  same  condition. 

This  last  proof,  the  court  holds,  rendered  the  company  chargeable 
v.ith  notice  that  its  roadbed  in  that  neighborhood  was  likely  to  give 
way  under  persons  leaving  its  cars,  and  imposed  upon  it  the  duty 
of  exercising  greater  caution  than  might  otherwise  have  bten  nec- 
eisary  to  afi'ord  passengers  an  opportunity  to  alight  in  safety,  even 
if  the  company  was  in  no  wise  responsible  for  lowering  the  adja- 
cent surface  of  the  street. 

And  if  the  company  was  unable  to  maintain  its  own  roadbed  in 
a  condition  safe  for  passengers  to  step  upon,  by  reason  of  the  ac- 
tion of  the  city  authorities  in  lowering  the  grade  of  the  street,  it 
was,  at  all  events,  the  court  insists,  bound  to  inform  its  passengers 


who  were  to  alight  upon  that  roadbed  that  they  could  not  do  »o 
with  safety. 
Judgment  for  plaintiff  afTirmcd. 


NO  COMMON   LAW   DUTY  TO  PROVIDE  FENDERS  AS 

SUCH. 


Hogan  V.  Citizens'  Railway  Co.  (Mo.),  51  S.  W.  Rep.  47.1.  May 
2.3,  1899- 

It  was  argued  on  appeal  in  (his  case  that  the  trial  court  had  com- 
mitted error  in  striking  out  from  the  petition  the  averment  that 
the  "defendant  did  negligently  fail  to  use  ordinary  care  in  providing 
s.iid  grijicar  with  a  fender  to  prevent  its  running  over  the  children 
it  had  run  down  and  upon."  The  court's  ruling  was  that  the  acts 
averred  did  not  constitute  negligence  on  the  part  of  the  defendant, 
and  hence  should  be  eliminated  from  the  case. 

There  was  no  contention  that  there  was  any  law  of  the  state  or 
any  ordinance  of  the  city  which  made  it  the  duty  of  the  defendant 
to  place  fenders  on  its  cars.  The  obligation  to  do  so,  says  the  su- 
preme court  of  Missouri,  division  No.  i,  in  reviewing  the  assign- 
ment of  error,  must  therefore  be  found  in  the  common  law,  if  there 
v/as  any  such  obligation  resting,  upon  the  defendant. 

It  was  not  contended  that  the  common  law  expressly  imposed 
any  such  obligation,  but  it  was  argued  that  "defective  appliances, 
or  no  appliances  at  all,  or  insufficient  appliances,  is  a  question  of 
negligence,  for  the  jury." 

This  leads  the  supreme  court  to  say  that  the  obligation  of  the 
common  law  is  that  the  defendant  shall  exercise  ordinary  care  to 
prevent  injury  to  the  public.  No  particular  kind  of  appliance  is 
required  to  be  used.  It  is  only  necessary  that  the  defendant  should 
have  used  such  means  to  prevent  injury  to  the  public  as  a  man  of 
ordinary  prudence  would  have  used  under  the  same  circumstances. 
To  predicate  a  charge  of  negligence  upon  a  failure  to  use  any  par- 
ticular kind  of  appliance  is  insufficient,  especially  in  the  absence  of 
ai.y  averment  that  the  appliances  and  means  employed  by  the  de- 
fendant were  not  reasonable  safe. 

.\s  between  master  and  servant,  continues  the  supreme  court,  the 
master  is  not  required  to  furnish  the  best  and  safest  known  appli- 
ances. It  is  enough  that  what  he  does  furnish  are  reasonably  safe 
for  the  purposes  for  which  they  are  intended  and  used.  So,  with 
respect  to  its  common  law  duty  to  the  public,  the  court  goes  on  to 
declare,  it  is  not  whether  there  are  known  appliances  which  the 
defendant  did  not  use.  but  whether  the  appliances  it  docs  use  are 
sich  as  a  person  of  ordinary  prudence  would  have  used,  which  de- 
ttrmines  the  question  of  its  negligence. 

There  was  therefore,  the  supreme  court  holds,  no  error  in  the 
ruling  of  the  trial  court  sustaining  a  motion  to  strike  out  this  allega- 
tion in  the  petition. 


RIGHT  TO   ASSUME  TH.\T  RIDER  OF  BICYCLE  WILL 
TAKE  CARE  OF  HIMSELF. 


Gag.ne  v.  Minneapolis  Street  Railway  Co.  (Minn.),  79  N.  W.  Rep. 
671.  June  28,  1899. 
To  attempt  to  ride  a  bicycle  between  the  tracks  of  an  intenirban 
electric  street  railway,  where  the  street  is  120  feet  wide  and  the  dis- 
tance between  the  inside  rails  of  the  two  tracks  is  but  7  feet  and 
every  135  feet  there  is  a  trolley  pole  in  the  center  of  the  space  be- 
tween the  tracks,  with  a  distance  between  a  trolley  pole  and  a 
passing  car  of  only  id'j  inches,  the  supreme  court  of  Minnesota 
thinks  ought,  under  any  ordinary  circumstances,  to  be  held  negli- 
gence as  a  matter  of  law.  Indeed,  the  evidence  in  this  case  show- 
ing that  a  man.  for  no  apparent  reason,  except  that  it  was  smoother 
than  the  remainder  of  the  street,  undertook  to  ride  in  such  a  space 
between  the  tracks,  sometimes  nearer  one  rail  and  sometimes  nearer 
the  other,  down  a  grade,  and  then,  apparently  without  the  least 
use  of  any  of  his  senses  to  ascertain  whether  a  car  was  approach- 
ing him  from  behind,  turned  suddenly  to  cross  the  track  on  his  right 
when  a  car  coming  up  from  behind  was  within  10  to  20  feet  of 
him  on  that  track,  the  court  holds  it  was  conclusive  that  the  man 
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was  guilty  of  contributory  negligence  so  gross  as  to  amount  to 
extreme  recklessness. 

This,  the  court  says,  left  only  the  question  of  whether  there  was 
any  evidence  to  go  to  the  jury  that  the  motoneer,  after  he  saw  the 
n;an  in  a  place  of  clanger,  was  guilty  of  wanton  or  willful  negli- 
gence in  failing  to  exercise  reasonable  care  to  avoid  injuring  him. 
And  if  the  fact  was,  as  contended,  that  the  man  rode  continuously 
near  the  rail  of  the  track  on  which  the  car  was,  the  court  does 
not  think  that  this  would  have  justified  a  finding  that  the  motoneer 
was  guilty  of  any  wanton  or  willful  negligence,  particularly  as  the 
car  was  in  plain  sight  of  the  man.  if  he  had  looked  in  that  direction, 
and  he  had  been  warned  of  its  approach  by  the  sounding  of  the 
gong. 

The  fact  that  the  man  gave  no  visible  indication  of  having  heard 
the  gongi,  or  of  being  aware  of  the  approach  of  the  car,  the  court 
holds,  was  of  very  little  weight.  Any  one  accustomed  to  ride  on 
street  cars,  who  is  at  all  observant,  it  says,  must  know  that  there 
is  a  very  large  number  of  bicyclers  who  ride  between  or  near  street 
r;  ilway  tracks,  and  who  seem  to  think  that  it  is  not  "good  form" 
to  get  out  of  the  way  of  an  approaching  car,  or  to  give  any  indica- 
tion of  being  aware  of  its  approach  until  the  very  last  moment. 

Under  such  circumstances,  and  considering  the  case  and  quick- 
ness with  which  a  bicycler  can  turn  aside,  and  that  if  a  motoneer 
was  required  to  stop  or  slow  up  in  every  such  case  until  he  was 
sure  that  the  rider  would  get  out  of  the  way,  it  would  be  practi- 
cally impossible  to  operate  the  cars  so  as  to  properly  serve  the 
public,  the  court  holds  that  the  motoneer  had  a  right  to  assume 
that  the  bicycle  rider  in  question  could  and  would  take  care  of 
himself. 


RIGHTS  OF  AN  EMERGENCY  EMPLOYE. 


Marks  v.  Rochester  Railway  Co.  (N.  Y.),  58  N.  Y.  Supp.  210.  May 
24,  1899. 

Two  bobtail  horse  cars  met  on  a  single  track.  After  some  alter- 
cation between  the  conductors,  it  was  decided  that  one  of  them 
should  be  moved  back  to  a  siding  to  let  the  other  pass.  There  was 
no  brake  on  the  rear  end  of  the  car,  and  only  the  one  employe 
en  it,  who  called  upon  a  boy  11  years  and  4  months  old,  who  ap- 
peared upon  the  scene,  to  drive  the  horse  while  he  himself  handled 
the  brake  at  the  oposite  end  of  the  car.  Some  other  boys  also  got 
upon  the  car  and  commenced  jolting  it  by  dancing.  The  conductor 
n-.adc  a  rush  or  feint  at  thera,  at  which  they  took  fright,  and,  in 
scrambling  oflf,  pushed  the  boy  driver  oflf  the  platform,  whereby 
l;e  sustained  personal  injuries. 

By  a  former  adjudication  it  was  settled  that  the  platform  of  the 
car  was  not  an  unsafe  place,  that  the  boy  was  sui  juris  (under  no 
legal  disability),  and  that  the  company  was  not  guilty  of  negli- 
gence in  placing  him,  through  its  conductor,  upon  the  platform  of 
the  car,  for  the  purpose  of  driving  the  horse.  Indeed,  with  pas- 
sengers upon  the  car,  the  fourth  appellate  division  of  the  supreme 
court  of  New  York  says  that,  under  the  circumstances,  it  would 
seem  that  it  would  have  been  grossly  negligent  for  the  conductor 
to  have  driven  the  horse  himself,  and  left  the  brake  unattended. 

Asumingi  then  that  the  boy  was  an  emergency  employe,  the  court 
goes  into  the  question  of  what  are  rights  of  such  an  employe  and 
the  liability  of  the  company  to  him  for  injuries  while  so  employed. 
Concededly,  it  says,  in  the  employment  of  the  boy  the  conductor 
stcod  in  the  place  of  the  company,  and  any  contract  which  he  made 
in  that  regard  would  be  enforceable  against  it. 

If,  under  such  circumstances,  the  person  so  representing  the 
company  employs  an  incompetent  person,  or  a  less  number  of 
persons  than  are  requisite  for  the  performance  of  the  work,  or  puts 
the  person  so  employed  in  an  unsafe  place,  or  furnishes  him  im- 
perfect or  unsafe  tools  or  appliances,  and  injury  results  because  of 
such  failure,  the  company,  the  court  holds,  is  liable. 

In  the  employment  of  an  emergency  man,  the  court  goes  on  to 
say,  the  servant  of  the  master  making  such  employment  acts  for, 
and  stands  in  the  place  of,  the  master;  and  he  is  charged  with  all 
the  duties  and  responsibilities  that  the  master  would  have  been 
chargeable  with  if  he  had  made  the  employment  direct.  But,  having 
properly  discharged  all  those  duties,  when  such  servant  employer 
returns  to  the  performance  of  his  duties  as  servant,  the  court  holds, 
he  ceases  to  occupy  the  relation  of  master,  and  becomes  co-employe, 
as  to  the  person  employed  by  him,  and  as  to  every  other  person 
in  the  master's  service,  and  the  master  is  not  liable,  even  to  the 


emergency  employe,  for  his  negligence.  It  cannot  be  of  conse- 
quence, the  court  adds,  that  the  employment  of  an  emergency  man 
i.>:  continued  but  a  few  moments,  or  that  the  service  continues  for 
hours  or  days. 

Thus,  does  the  court  come  to  the  conclusion  that,  the  conductor 
having  fully  discharged  his  duty  to  the  boy,  so  far  as  the  employ- 
ment was  concerned,  when  he  commenced  managing  the  car  he 
became  a  co-employe  with  the  boy,  assuming  that  the  later  was  an 
emergency  employe:  and,  if  the  conductor's  negligence  caused  the 
injury  sustained  by  the  boy,  it  was  the  negligence  of  a  co-employe, 
for  which  the  company  was  not  liable. 

Furthermore,  assuming  that  the  jury,  upon  the  evidence,  might 
have  found  that  the  boy  was  not  an  emergency  employe,  but  a  tres- 
passer upon  the  car,  and  sustained  that  relation  to  the  company 
when  injured,  the  court  holds  that  the  result  of  the  action  of  the 
conductor,  which  was  directed  towards  the  other  boys  upon  the  car, 
was  so  unusual  that  the  company  was  not  liable. 

Nor  docs  the  court  think  that  the  jury  would  have  been  justified 
in  finding  that  the  boy  was  a  passenger  upon  the  car.  And  if  it  had 
found  that  he  was  taking  a  gratuitous  ride  on  the  invitation  of 
the  conductor,  being  sui  juris,  or  not  to  be  treated  as  a  helpless 
child,  the  court  holds  that  the  company  would  not  be  liable  for  in- 
juries he  sustained  through  the  negligence  of  such  conductor  or 
other  employe. 


CANNOT  ABANDON  OPERATION  OF  ROAD. 


State,  on  relation  of  City  of  Bridgeton  v.  Bridgeton  &  Millville 
Traction  Co.  (N.  Y.),  43  Atl.  Rep.  715.    June  21,  1899. 

The  supreme  court  of  New  Jersey  holds  that  a  street  railway 
company  incorporated  under  the  laws  of  that  state,  and  the  route 
of  its  road,  and  the  location  of  its  tracks,  established  by  an  ordinance 
of  the  municipality  in  the  streets  of  which  the  company  is  to  operate 
its  road,  such  ordinance  being  accepted  by  such  company,  and  its 
tracks  laid  in  accordance  therewith,  and  the  road  constructed  and 
in  operation,  cannot,  at  its  mere  will  and  discretion,  cease  and  aban- 
don the  operation  thereof,  or  any  portion  thereof.  It  holds  that  it 
becomes  the  duty  of  the  railway  company,  in  the  exercise  of  its 
rights,  privileges,  and  franchises,  for  the  benefit  of  the  public  to 
maintain  and  operate  its  road  according,  to  the  terms  of  the  ordi- 
nance, and  in  compliance  with  the  statutes  which  confer  upon  the 
c(  mpany  such  rights,  and  franchises. 

An  implied  condition,  the  court  maintains,  attaches  itself  to  the 
grant  of  the  franchise  that  it  be  held  for  public  benefit,  and  the  duty 
upon  the  railway  company  is  fo  exercise  it  for  such  purpose,  and, 
as  a  public  agent,  it  cannot  escape  this  duty. 

The  court  further  holds  that  The  company,  duly  incorporated, 
which  has  the  ownership  of.  and  is  in  possession  and  control  of, 
such  street  railway,  its  appliances  and  property,  whether  under  a 
lease  of  or  by  sale  from  the  original  or  other  company  incorporated 
to  construct  and  operate  such  railway,  or  by  sale  under  a  decree 
of  the  court  of  chancery  upon  foreclosure  under  the  statute  of  that 
slate,  has  conferred  upon  it  all  the  corporate  rights,  liberties,  priv- 
ileges, and  franchises  of  such  original  or  other  company,  and  upon 
it  rests  the  same  burden  and  duty  to  maintain  and  operate  such 
street  railway  under  the  statutes  and  the  ordinance  of  the  munici- 
pality as  was  imposed  upon  the  original  company. 

The  fact  that  the  located  route  of  the  railway  is  laid  across  a 
bridge  which  is  under  the  control  of  the  board  of  freeholders  which 
will  not  permit  the  tracks  to  be  laid  thereon  except  upon  proper 
and  reasonable  regulations  for  the  safety  of  the  bridge  for  the 
liaveling  public,  the  court  holds,  furnishes  no  excuse  why  the  road 
should  not  be  operated  upon  its  route  through  the  streets  of  the 
municipality  lying  upon  either  side  of  such  bridge. 

Mandamus,  the  court  pronounces  the  proper  legal  remedy  to 
compel  such  street  railway  company  to  perform  the  duty  of  main- 
taining and  operating  such  railway  for  the  benefit  of  the  public,  as 
the  public  duty  imposed  upon  the  company  is  always  active,  po- 
tential, and  imperative,  and  must  be  executed  until  lawfully  sur- 
rendered, suspended,  or  abandoned  by  the  legally  expressed  con- 
sent of  the  state. 


The  Kings  County  Elevated,  of  Brooklyn,  N.  Y.,  and  the  Brigh- 
ton Beach  road  are  now  operated  by  trolley  and  the  third-rail  sys- 
tem from  the  New  York  end  of  the  Brooklyn  Bridge  to  Coney 
Island. 
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The   Most  Successful  of  Street  Railway  Conventions      Good    Papers  and   Interesting   Discussions-    Extensive 
and  Well  Arranged  Exhibits      Over  1,300  in  Attendance     Epitome  of  Entertainments  — 

Kansas  City  in   1900. 


The  l8lli  .uimial  cniivoiUion  of  iIr-  .American  Street  Railway 
Association  was  held  at  Cliicago,  October  17th  to  20th,  and  the 
Keneral  ojiinion  of  tliose  who  were  here  is  that  never  before  has 
the  Association  had  a  nieetinK  more  satisfactory  in  all  respects, 
and  parlicnlarly  as  regards  the  large  attendance  at  the  business 
sessions  and  the  animated  discussion  which  followed  the  papers 
read.  The  credit  for  the  success  of  the  convention  is  very  largely 
due  to  Mr.  John  M.  Roach,  who,  as  chairman  of  the  general 
committee  and  of  the  committees  on  entertainments  and  ban- 
quet, was  charged  with  the  general  oversight  and  in  particular 
with  the  duty  of  seeing  that  our  guests  had  an  enjoyable  visit 
to  Chicago. 

The  exhibits  were  displayed  on  the  main  floor  of  Tattersalls, 
i6th  and  Stale  Sts.,  and  on  the  curb  at  the  west  side  of  the 
building;  the  meeting  rooms  fcr  the  two  Associations  were  on 
the  second  floor  at  the  north  end  of  the  building.  The  "head- 
quarters" of  the  convention  were  at  the  Auditorium,  which  was 
the  social  center  of  the  convention. 

The  exhibits  were  well  arranged  and  made  a  most  attractive  and 
instructive  display,  and  Mr.  J.  R.  Chapman,  chairman  of  the 
commillcc  on  exhibits,  received  many  compliments  upon  his  work. 
He  had  made  the  most  careful  plans,  working  out  all  details  and 
making  all  the  necessary  arrangements  in  advance,  so  that  there 
was  no  delay  in  installing  the  exhibits  and  everything  was  in 
place  by  Tuesday  afternoon.  The  action  of  the  Executive  Com- 
mittee in  setting  apart  Friday  as  "Supply  Men's  Day"  was  greatly 
appreciated  by  exhibitors,  and  also  by  the  delegates,  as  was 
shown  by  the  large  number  of  blue  badges  seen  on  the  exhibit 
floor  that  day. 

The  other  committees,  and  they  all  did  their  work  well,  were: 
On  halls  and  hotels;  George  O.  Nagle,  chairman.  On  finance; 
George  A.  Yuillc,  chairman.  On  reception  and  ladies;  H.  M. 
Sloan,  chairman.  On  transportation;  F.  L.  Fuller,  chairman.  On 
publicity  and  information;  H.  H.  Windsor,  chairman.  The  Bu- 
reau of  Information  is  an  institution  which  Boston  has  the  credit 
of  introducing  at  our  conventions,  and  its  success  there,  and 
again  here,  insures  that  it  will  be  a  permanent  feature. 

In  the  meeting  room  of  the  American  Association  Mr.  C.  S. 
Sergeant  presided  with  dignity  and  tact.  The  papers  before  the 
Association  were  four  in  number,  as  follows: 

"Investments  in  Street  Railways:  How  Can  They  Be  Made 
Secure  and  Remunerative?"     By  Charles  T.  Yerkes. 

"Maintenance  of  Car  Equipment."     By  J.  H.  Vandervcer. 

"Construction  and  Maintenance  of  Street  Railway  Track."  By 
Edward  Butts. 

"Train  Service  and  Its  Practical  .Application."  By  Ira  .\.  Mc- 
Cormack. 

There  were  over  1.300  street  railway  men  and  supply  men  and 
100  ladies   in   attendance. 

The  entertainments  and  social  features  were  particularly  enjoy- 
able. An  informal  reception  was  held  in  the  Auditorium  parlors 
Tuesday  morning  by  the  local  committee  of  ladies,  about  40  in 
number,  under  the  direction  of  Mrs.  J.  R.  Chapman,  and  the 
visiting  ladies  registered  and  received  their  badges  at  this  time. 
There  were  about  100  ladies  from  out  of  town  at  the  convention. 

Tuesday  evening  the  reception,  which  always  marks  the  first 
day,  was  held  at  the  Auditorium,  about  500  people  being  present. 

On  Wednesday  the  excursion  provided  was  a  trip  to  the  Chicago 
Drainage  Canal,  and  504  persons,  by  actual  count,  availed  them- 
selves of  the  opportunity  to  inspect  this  interesting  engineering 
work.  A  special  train  of  nine  cars  left  Dearborn  Station  at 
1 :45  p.  m.  over  the  Santa  Fe.  and  proceeded  as  far  as  Lockport, 
making  stops  at  various  points  of  interest.  After  inspecting  the 
works  at  Lockport  the  party  was  photographed,  after  which  the 
return  to  Chicago  was  made,  arriving  at  7  p.  m.  Mr.  Isham  Ran- 
dolph, chief  engineer  for  the  Sanitary  District,  and  a  corps  of 
assistants,  accompanied  the  party.  Badges  were  distributed  by 
the  McGuire  company. 


For  Wednesday  afternoon  a  tally-ho  ride  through  Jackson  Park 
and  a  visit  to  the  packing  house  'tt  .Swift  &  Co.,  at  the  Union 
Stock  Yards,  were  the  alternative  trips  provided  by  the  entertain- 
ment commillcc.  Nearly  all  preferred  to  sec  the  Slock  Yards, 
a  portion  of  the  party  going  by  the  tally-hos;  about  yto  visited 
Swift  &  Co's.  plant.  Wednesday  evening  the  Chicago  roads  en- 
tertained delegates  and  visitors  at  the  Columbia  theater;  the  street 
railway  parly  occupied  the  whole  of  Ihe  parqucttc,  the  boxes  and  a 
large  portion  of  Ihe  balcony.  The  play  was  "His  Excellency, 
the  Governor." 

On  Friday  morning  visiting  ladies  were  taken  to  the  Art  In- 
stitute and  then  for  a  drive  along  the  Lake  Shore  boulevard,  re- 
turning in  time  for  luncheon  at  Marshall  Field's,  where  they  were 
the  guests  of  the  firm.  In  the  afternoon  the  ladies  were  driven 
to  Tattersalls.  Friday  afternoon  the  Westirghousc  Electric  & 
Manufacturing  Co.  arranged  for  a  special  excursion  to  the  power 
house  of  the  South  Side  Elevated  R.  R. 


John  .m.  KuACii, 

Presided)  for  1899-IWl). 


Friday  night  the  annual  banquet  of  the  American  Street  Railway 
.•\ssociation  was  held  at  the  .\uditorium.  President  Sergeant  acted 
as  toastmaster;  among  the  speakers  were  Senator  Wm.  E.  Mason. 
Mr.  James  W.  Duncan,  Mr.  John  H.  Stedman.  of  Rochester,  N.  Y.. 
Mr.  W.  J.  Hynes,  and  President  Calderwood,  of  Ihe  Accountants" 
Association.  The  newly  elected  president.  Mr.  Roach,  was  then 
introduced  and  made  a  very  happy  inaugural  address,  in  which  he 
took  occasion  to  pay  a  graceful  and  well-deser\'cd  compliment  to 
Mr.  Sergeant  on  his  administration  of  the  affairs  of  the  Associa- 
tion. After  the  installation  of  the  other  officers  a  number  of 
short  addresses  were  made  and  the  convention  then  adjourned  sine 
die. 

All  Chicago  railway  men  feel  that  they,  by  reason  of  their 
more  intimate  acquaintance  with  Mr.  Roach,  can  most  heartily 
congratulate  the  .Association  on  its  new  president.  We  wish  him 
every  success  and  trust  that  in  1900  he  may  preside  over  another 
record-breaking  convention  in  Kansas  City. 

Any  report  of  the  Chicago  convention  would  not  be  complete 
without  a  reference  to  the  Daily  Edition  of  the  "Street  Railway 
Review."  Five  issues  of  the  Daily  Edition,  averaging  over  20 
pages  of  reading  matter  each,  were  printed,  giving  a  complete 
verbatim  report  of  the  proceedings  of  the  two  conventions  for 
the  preceding  day,  descriptions  of  the  exhibits,  lists  of  registra- 
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tions,  and  other  matter  of  interest  to  those  in  attendance,  and 
hearty  appreciation  of  the  Daily  was  shown  by  the  two  Associations 
and  by  the  supply  men.  The  "Daily  Street  Railway  Review"  will 
be  found  at  all  future  conventions  of  the  A.  S.  R.  .A.. 


Tuesday,  October  17th. 

President  Sergeant  called  the  meeting  to  order  soon  after  n 
o'clock.  .About  him  on  the  platform  were  the  members  of  the  execu- 
tive committee  and  the  past  presidents  of  the  association.  Every 
seat  in  the  meeting  room  was  occupied,  the  attendance  being  larger 
than  at  any  previous  first  meetings  of  the  association.  The  president 
announced  that  the  meetings  would  be  called  promptly  at  10  o'clock. 
He  then  introduced  Mr.  H.  S.  Tayloj,  public  prosecutor  of  the 
city,  representing  his  honor.  Mayor  Harrison,  who  delivered  the  ad- 
dress of  welcome  as  follows: 

Mr.  President  and  representatives  of  the  American  Street  Railway 
Association:  I  am  here  at  the  request  of  his  honor,  the  mayor,  who 
is  unable  to  be  present  at  this  time,  but  who  has  such  an  apprecia- 
tion of  the  highly  respectable  character  of  the  individual  delegates 
and  of  the  interests  that  you  represent,  that  he  wanted  some  one 
from  his  cabinet  to  be  present  to  extend  to  you,  not  only  formally, 
but  officially  and  very  heartily,  the  freedom  of  the  city.  The  only 
direction  I  had  from  his  honor — the  only  message,  commission  or 
authority — was  to  be  very  brief,  as  he  conceived  that  you  would 
have  weighty  business  topics  on  large  interests  to  discuss  among 
yourselves,  and  that  any  merely  conventional  speech  would  not 
be  appropriate.  I  think  even  without  that  direction  I  should 
have  fully  understood  what  was  appropriate  upon  this  occasion. 

The  street  railroad  business  has  grown  with  the  rapid  develop- 
ment of  our  great  municipalities  and  the  increased  momentum  of 
commercial  and  social  life.  We  are  all  growing  gradually  out 
of  a  walk  into  a  trot,  and  the  trot  merging  into  the  gallop,  and 
the  problems  of  urban  transportation  become  more  and  more 
important  and  complicated. 

You  are  to  discuss  these  things.  I  dare  say  you  are  to  discuss 
all  of  those  questions  which  are  arising  from  time  to  time  in  the 
evolution  of  the  future.  When  the  first  street  railway  was  put 
down  in  this  great  flat  city  of  Chicago,  it  was  merely  a  soliloquy  on 
the  part  of  the  management.  It  has  long  since  become  a  colloquy 
between  the  officials  and  employes  and  the  officials  of  this  great 
iTirtropoIis,  arcl  how  to  adjust  and  arrange  urban  transporta- 
tion in  them  will  become  more  and  more  important,  and  more 
and  more  complicated.  It  may  be  possible  to  at  least  amelior- 
ate these  occasions,  which  almost  amount  to  the  dignity  of  civil 
war,  or  the  indignity;  and  how  to  anticipate  the  rapid  development 
of  the  science  in  the  age  in  which  that  great  door  of  the  electrical 
science  has  just  been  pushed  ajar,  and  compressed  air  and  liquid 
air  and  a  dozen  other  motors,  possibly;  how  to  satisfy  the  problem 
of  taxation  and  dividends  as  between  the  railway  companies  and 
(he  people;  how  to  make  franchises  fair  to  companies  and  equitable 
to  the  communities  that  own  the  street  are  rising  problems  which 
you  are  to  discuss,  and  upon  which  I  have  no  useful  or  pertinent 
information  that  is  not  already  in  your  possession. 

The  mayor  fully  appreciates  the  importance  and  value  and  dig- 
nity of  this  convntion.  He  sends  you  his  respectful  salutation,  and 
he  wishes  you  may  have  a  profitable  and  a  pleasant  time.  Ever 
since  the  street  railway  companies  have  abandoned  the  jingling 
horses,  and  the  epoch  of  cables  has  passed  away  and  given  place  to 
lightning,  we  recognize  the  fact  that  the  street  railway  man  is 
fast — is  becoming  fast — and  yet,  notwithstanding  that  knowledge, 
common  to  us  all,  I  assure  you,  as  the  public  prosecutor,  we  have 
not  taken  any  extraordinary  police  precautions  on  account  of  your 
presence  here. 

Once  more,  Mr.  President  and  delegates,  on  behalf  of  the  mayor, 
and  speaking  for  the  city  of  Chicago,  we  bid  you  a  most  hearty 
welcome.     (Applause.) 


The  president  responded  briefly,  accepting  the  hospitality  oflfered, 
and  then  announced  that  the  roll  call  would  be  dispensed  with  and 
extended  an  invitation  to  all  street  railways  and  street  railway 
elevated  roads  to  join  the  association  and  then  delivered  his  annual 
address  as  follows: 

PRESIDENT'S  ADDRESS. 

Gentlemen  of  the  American  Street  Railway  Association:  We  are 
today  assembled  for  the  eighteenth  annual  gathering  of  our  Asso- 


ciation, and  for  the  second  time  we  meet  in  this  great  and  prosper- 
ous city.  I  feel  very  deeply  the  honor  which  makes  it  my  duty  and 
pleasure  to  welcome  you  to  Chicago  in  behalf  of  the  street  railway 
men  of  this  city,  whose  generous  exertions  have  provided  us  with 
all  the  essential  elements  for  a  profitable  and  enjoyable  meeting. 
What  remains  to  be  done  lies  in  your  own  hands,  and  I  may  be  per- 
mitted to  urge  upon  you  the  desirability  of  a  full  attendance  upon 
the  business  meetings,  and  a  free  and  ample  discussion  of  the  papers 
which  will  be  presented.  In  order  that  the  time  may  be  sufficient 
for  this  purpose,  your  Executive  Committee  has  purposely  restricted 
the  papers  to  a  smaller  number  than  usual,  and  earnestly  solicits 
your  co-operation  in  giving  them  full  audience  and  ample  discus- 
sion. 

.■\s  will  be  seen  by  the  report  which  is  to  be  submitted,  the  finan- 
cial condition  of  your  Association  is  good  and  improving  from  year 
to  year,  for  which  happy  condition  we  should  not  forget  we  are  in- 
debted to  the  efficient  efforts  of  your  officers  in  prior  years  when 
the  bank  balance  was  not  so  readily  visible;  nor  should  the  generous 
support  of  our  exhibitions  by  our  friends,  the  supply  men,  escape 
our  notice.  The  devotion  of  one  day  of  your  convention  to  the 
especial  purpose  of  visiting  the  exhibits,  which  has  been  arranged 
by  your  Executive  Committee,  will  be  availed  of,  it  is  hoped,  by 
every  delegate,  to  the  mutual  profit  of  all. 

Those  gentlemen  who  met  here  in  Chicago  in  1883,  many  of  whom 
are  I  trust  present  today,  could  have  had  little  conception  of  the 
changes  in  their  business  which  were  to  occur  before  the  end  of  this 
century.  -At  that  time  there  were  in  Chicago,  street  railways  operat- 
ing about  153  miles  of  single  track.  At  the  present  time  the  mileage 
of  the  surface  street  railways  of  this  city  is  about  736  miles,  of  the 
Chicago  interurban  street  railways  about  261  miles,  and  of  the 
elevated  street  railroads  about  100  miles,  either  operated  or  under 
construction,  making  an  increase  since  your  last  meeting  here  of 
944  miles  of  track.  This  remarkable  extension  of  street  railways, 
their  equipment  with  mechanical  motive  power,  the  unique  union 
loop  system,  and  the  successful  application  of  electric  power  in 
the  elevated  railway  service,  are  not  only  a  wonderful  testimonial 
to  the  courage,  energy  and  capacity  of  their  projectors,  but  they 
have  made  Chicago  a  street  railway  Mecca  to  which  we  all  may 
come  to  observe  and  learn.  We  are,  therefore,  to  be  greatly  con- 
gratulated upon  the  advantages  afforded  us  by  the  selection  of  this 
city  for  our  convention. 

The  year  which  has  passed  since  we  met  has  presented  some  un- 
usual features,  which  are  worthy  of  our  attention.  The  tendency 
towards  consolidation  of  small  or  competing  roads  into  larger 
homogeneous  systems  has  been  manifested  by  many  examples. 
With  the  introduction  of  electric  motive  power  the  old  time  horse 
railway  company,  operating  a  few  miles  of  track  on  two  or  three 
city  streets,  has  disappeared,  and  its  larger  successor  has  found 
necessary  such  changes  in  administration,  such  extensions  of  its 
system  and  service,  that  the  advantages  of  combination  with  rivals 
have  become  more  and  more  manifest.  The  street  railway  which 
formerly  gave  a  short  distance  urban  service  has  found  itself  ex- 
tended far  into  the  country;  the  same  car  which  disputes  the 
passage  of  a  busy  city  street  with  a  truculent  teamster,  may  an  hour 
later  be  flushing  partridges  and  grouse  along  the  rural  highway, 
stopping  to  leave  the  tired  artisan  at  his  country  home,  and  bring- 
ing a  healthful  excursion  within  reach  of  the  humblest  family;  thus 
the  trolley  car  is  rapidly  filling  a  long  felt  want,  which  was  neither 
within  the  power  nor  the  disposition  of  the  great  steam  railroads 
to  supply.  All  this  means  changed  conditions  with  new  respon- 
sibilities, and  emphasizes  the  need  of  consolidation. 

To  successfully  amalgamate  such  properties,  and  organize  and 
operate  them  with  due  economy  and  a  just  regard  for  the  needs  of 
the  communities  to  be  served,  requires  of  the  operating  officials 
a  high  degree  of  experience  and  skill.  The  new  problems  to  be 
met  offer  better  positions  to  which  those  who  are  ambitious  may 
aspire,  and  the  wonderful  rapidity  with  which  this  situation  has 
been  developed,  will  be  a  lasting  monument  to  the  officials  of  our 
.American  street  railways.  The  advantages  of  this  larger  growth 
are  many,  and  perhaps  not  the  least  is  a  growing  respect  for  the 
value  and  importance  of  the  street  railway  industry,  which  we  may 
all  hope  will  ere  long  be  recognized  by  just  laws  which  shall 
deal  fairly  and  equitably  with  the  relations  of  the  street  railways 
to  the  municipalities,  and  give  to  capital  invested  in  urban  and 
suburban  transportation,  security  and  a  fair  return  upon  the  in- 
vestment. 

Another  of  the  notable  events  of  the  year  has  been  the  failure 


Nov.  15,  1899.] 


STREET  RAILWAY  REVIEW. 


755 


of  a  striking  altcMiipl  .it  nmnicipal  ownersliip,  willi  which  we  arc 
all  familiar. 

It  is  greatly  to  be  regretted  that  the  year  has  been  signalized  by 
several  very  serious  strikes  and  attempted  boycotts.  With  the 
consolidation  of  systems,  the  (iiiostion  of  labor  assumes  a  greater 
importance.  The  paralysis  of  all  the  transportation  of  a  large 
city  is  a  grave  public  calamity,  to  be  prevented  by  all  reasonable 
means  in  the  power  of  the  officers  and  men  of  the  transportation 
companies,  and  by  the  municipal  authorities.  The  larger  the 
system  of  any  corporation  is  the  more  necessary  it  is  that  its  man- 
agement shall  firmly  and  wisely  conduct  its  afTairs,  and  the  more 
impossible  that  the  responsibilities  imposed  upon  the  manage- 
ment should  be  delegated  to  others.  Does  it  not,  therefore,  de- 
volve upon  us  who  are  charged  with  such  responsibilities  to  take 
the  greatest  care  that  our  representatives  before  the  public,  the 
employes,  shall  always  receive  such  liberal  and  just  treatment  at 
the  hands  of  all  our  officials  that  they  may  feel  their  interests 
and  ours  to  be  identical,  and  may  loyally  work  with  us  for  the 
good  service  of  the  public  and  our  corporations? 

Care  in  the  selection  and  instruction  of  employes  may,  there- 
fore, well  engage  our  constant  attention.  We  are  all  merchants 
in  that  we  have  transportation  to  sell  and  must  present  it  in  an 
attractive  manner  if  we  wish  to  retain  our  customers. 

The  good  will  of  the  community  which  it  serves  seems  to  be 
an  essential  element  of  success  with  any  public  transportation  com- 
pany, and  the  best  means  to  obtain  that  good  will  should  re- 
ceive our  careful  consideration.  In  this  direction  lies,  I  believe, 
a  field  of  work  for  our  Association,  and  for  each  and  every  one 
of  its  members,  which  may  be  far  more  fruitful  for  good  than 
our  technical  papers  or  our  exhibits  of  apparatus.  We  are  all 
aware  of  the  wide  difTcrence  of  opinion  which  exists  in  the  com- 
itiunity  as  to  the  proper  relation  of  street  railways  to  the  public, 
the  service  they  should  render  and  the  burdens  they  should  bear, 
and  last,  but  not  least,  the  returns  they  should  expect  upon  capi- 
tal. In  the  press  and  in  educational  and  social  reform  institu- 
tions much  prejudiced  opinion  and  misinformation  is  promulgated 
calculated  to  injure  public  service  corporations,  and  in  so  injuring 
them  to  deprive  them  of  much  of  their  ability  to  adequately  serve 
the  public.  Is  it  not  our  duty,  each  and  all.  in  our  own  com- 
munities and  wherever  else  opportunity  offers,  to  take  steps  to 
remedy  this  state  of  aflfairs?  Let  us  seize  every  opportunity  to 
refute  these  current  fallacies,  meet  the  self-styled  economist  on 
his  own  ground  and  show  him  that  his  "quasi-public  octopus" 
is  the  greatest  public  benefactor  and  social  reformer  the  world  has 
ever  seen! 

Fair-minded  men  will  generally  listen  to  both  sides  of  any 
question,  and  the  ignorance  of  even  those  who  should  be  well  in- 
formed as  to  our  industry,  is  so  great  that  mission  work  to  dissem- 
inate truth  is  imperatively  demanded.  I  believe  that  work  of  this 
character  has  already  been  undertaken  by  one  of  our  friends  of 
the  Chicago  technical  press,  and  that  in  so  doing  he  has  set  a 
worthy  example  which  we  may  beneficially  follow. 

One  of  the  saddest  events  of  the  year  was  the  sudden  death  in 
.April  last  of  our  lamented  friend,  Mr.  M.  K.  Bowen,  president 
of  the  Chicago  City  Railway  Co.  Beloved  by  all  who  knew  him. 
ever  ready  to  spare  his  valuable  time  for  the  aid  and  information 
of  others  who  sought  to  learn  from  his  experience,  he  was  an 
honor,  not  only  to  the  corporation  he  served  so  well,  but  to  the 
profession  which  will  miss  him  so  sadly.  Ever  faithfully  interested 
in  your  Association,  his  untimely  death  brings  a  feeling  of  deep 
loss  to  us  all. 

I  venture  to  remind  you  of  the  work  which  our  friends  of  the 
Accountants'  Association  have  undertaken  and  are  accomplishing. 
The  importance  of  accurate  and  uniform  accounts  to  the  success 
of  any  railroad  can  hardly  be  over-estimated.  A  thorough  knowl- 
edge of  accounts  and  of  finance  is  an  essential  qualification  for  the 
administration  of  large  properties.  The  work  so  far  accom- 
plished by  their  -Association,  and  their  further  deliberations  merit 
your  earnest  support,  which  will  not  only  be  beneficial  to  them, 
but  to  each  and  all  of  the  members  of  our  Association. 

I  wish  here  to  express  my  appreciation  of  the  cordial  support 
and  valuable  work  of  your  efficient  secretary  and  executive  com- 
mittee. That  our  Association  may  always  be  so  fortunate  is  my 
earnest  wish.  In  conclusion  may  I  once  more  express  my  sincere 
appreciation  of  the  honor  which  you  conferred  upon  me  by 
electing  me  to  preside  over  this  meeting,  and  bespeak  your  patience 
with  my  shortcomings. 


Then  followed  the  reports  of  the  executive  committee  and  secre- 
tary and  treasurer,  which  were  adopted.  In  substance  they  were  as 
follows: 

Report  of  the  Executive  Committee. 

The  executive  committee  reported  that  it  had  received  the  report 
of  the  secretary  and  treasurer  showing  the  statement  of  the  finances 
of  the  association,  the  members  in  arrears  and  the  Boston  conven- 
tion exhibit  space  remaining  unpaid  for.  The  secretary  was  in- 
structed to  write  all  eligible  companies,  inviting  them  to  join  the 
association.  On  motion  of  Mr.  Woodruff  it  was  voted  that  any 
American  elevated  railroad  is  eligible  for  membership.  On  motion 
of  Mr.  Lang  it  was  voted  that  the  publication  by  the  association  of 
legal  decisions  aflfccting  street  railways  be  dispensed  with,  as  the 
street  railway  periodicals  devote  considerable  space  to  this  subject 
each  month.  The  president  read  a  letter  from  Mr.  John  T.  Burnett, 
chairman  of  the  special  committee  on  the  carrying  of  the  United 
States  Mail  on  Street  Railways,  in  which  he  stated  that  the  condi- 
tions during  the  year  had  not  been  opportune  for  effective  work, 
and  he  believed  that  the  committee  should  be  continued  for  another 
year  and  be  given  further  time  for  action;  or,  if  preferred,  a  new 
committee  should  be  appointed;  on  motion  it  was  decided  to  recom- 
mend to  the  association  that  the  committee  be  continued  for  another 
year.  It  was  decided  to  enforce  the  usual  rules  concerning  banquet 
tickets.  On  motion  the  following  rules  for  the  convention  were 
adopted: 

1.  No  member  will  be  recognized  by  the  president  unless  he  shall 
announce  distinctly  his  name  and  address. 

2.  Speeches  will  be  limited  to  10  minutes  unless  the  time  shall  be 
extended  by  the  convention. 

3.  Members  who  desire  to  offer  resolutions  or  other  matters  to  be 
considered  by  the  convention,  are  requested  to  submit  them  in  writ- 
ing, over  their  signatures,  to  the  secretary. 


Report  of  the  Secretary  and  Treasurer. 

The  statement  of  the  finances  of  the  association  showed  cash  on 
hand  Aug.  35.  1898,  as  $3,656.28  and  the  receipts  to  Oct.  11.  1899,  as 
$7,650.87,  of  which  $450  was  for  membership  fees.  $3,930.67  for  dues, 
$3,137/0  for  space  at  the  Boston  convention  and  $132.50  for  space  at 
the  Chicago  convention.  The  total  expenses  to  Oct.  11,  1899,  were 
$5,648.28,  leaving  a  balance  of  $5,658.87. 

Aug.  25,  1898,  there  were  173  members;  to  Oct.  11.  1899,  7  new 
members  had  joined  and  8  had  withdrawn,  making  the  member- 
ship at  that  date  172. 

The  president  then  said  some  other  committee  reports  would  be 
presented  later.  Mr.  Charles  T.  Yerkes  of  Chicago  was  then  in- 
troduced and  presented  the  following  paper: 

INVESTMENTS  IN  STREET  RAILWAYS:   HOW  CAN  THEY 
BE  MADE  SECURE  AND   REMUNERATIVE? 


By  Charles  T.  Yerkes,  President   Chicago  Consolidated  Traction  Co. 
and  Union  Elevated  Railroad  Co. 


The  subject  you  have  given  me  for  consideration  is  one  in  which  I 
take  great  interest,  and  for  a  very  good  reason;  about  all  the  invest- 
ments I  have  are  in  street  railway  securities.  You  can  therefore  see 
that  my  faith  is  great,  for  it  is  from  our  actions  that  we  are  judged. 

My  experience  with  street  railway  securities  dates  back  to  a  pe- 
riod almost  40  years  ago,  at  which  time  street  railways  were  in  their 
infancy,  in  fact,  you  may  say,  in  their  swaddling  clothes.  It  was  in 
the  early  6o's,  when  the  scientific  operating  of  street  railways  was 
unknown,  and,  in  fact,  not  dreamed  of.  In  those  days  the  men  were 
worked  from  16  to  17  hours  out  of  the  24.  and  they,  as  well  as  the 
officers  of  the  companies,  did  not  seem  to  be  a»-are  of  the  fact  that 
this  condition  could  be  bettered.  The  roads  themselves  were  of  a 
cheap  character,  and  while  intended  to  be  permanent,  they  were 
far  from  it.  But  they  were  equal  to  the  demands  of  the  public  and 
requirements  of  street  railway  transportation.  In  those  days  even  a 
car  register  was  unknown.  The  street  railways  in  each  city  were 
owned  by  a  few  influential  persons,  generally  men  of  large  means, 
and  the  stocks  and  securities  of  the  companies  were  but  little  dis- 
tributed. Few  people  knew  of  their  value  or  cared  to  have  much 
to  do  with  them.  To  hypothecate  street  railway  stock  as  collateral 
with  banks  was  unknown,  and  it  was  not  until  10  years  after,  in  the 
early  70's,  that  the  banks  would  look  at  them.  The  dividends  in  the 
meantime  were  generally  fair,  particularly  with  companies  doing  3 
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Charles  T.  Yerkes  was  born  June  25,  1837,  in  the  city  of  Phila- 
delphia, of  Quaker  parents,  and  his  early  education  was  received 
in  Quaker  schools.  After  establishing  and  putting  upon  a  success- 
ful basis,  a  banking  and  brokerage  house  in  Philadelphia,  he  came 
to  Chicago  in  1881.  for  the  purpose  of  starting  a  Chicago  branch  of 
this  business.  While  here  Mr,  Yerkes  early  realized  the  possibilities 
for  investment  that  were  offered  by  the  transportation  systems  of 
the  city,  and  in  1886  he  succeeded  in  gaining  control  of  the  North 
Side  lines  and  reorganized  the  company  as  the  North  Chicago 
Street  Railroad  Co.  Two  years  later  he  purchased  the  West  Side 
systems.    The  substitution  of  cable  and  electricity  for  the  horse  on 


luarles  t.  yerkes. 

all  these  lines,  and  the  extension  of  branches  out  across  the  prairies, 
began  at  once  after  Mr.  Yerkes  secured  control  and  has  continued 
to  a  greater  or  less  degree  ever  since.  Mr.  Yerkes  next  turned 
his  attention  to  the  elevated  roads  and  organized  the  Union  Elevate' 
Railroad  Co.  to  build  the  down  town  loop  connecting  all  the  ele- 
vated systems;  he  is  also  the  controlling  spirit  in  the  Lake  Street 
and  Northwestern  Elevated  roads.  He  has  within  the  past  few 
months  sold  his  interests  in  the  North  and  West  side  surface  lines, 
and  is  at  present  giving  a  large  amount  of  his  time  to  the  Chicago 
Consolidated  Traction  Co.,  which  he  formed  for  the  purpose  of 
uniting  under  one  management  eight  companies  operating  systems 
in  the  outlying  districts. 

large  business  in  the  thickly  populated  part  of  the  cities  in  which 
they  were  located.  To  my  mind,  the  chief  reason  of  their  unpopu- 
larity was  that  the  building  of  street  railways  in  those  days  was 
always  opposed  by  the  people  in  the  vicinity  of  the  location,  and 
particularly  on  the  streets  where  the  rails  were  to  be  laid.  I  re- 
member very  well  the  first  track  laid  in  the  city  of  Philadelphia, 
where  I  then  lived.  It  was  the  Fifth  and  Sixth  St.  line.  The 
people  tore  up  the  track  at  night  which  the  company  had  laid  dur- 
ing the  day,  and  it  was  not  until  after  there  had  been  several  riots, 
and  the  authorities  had  awakened  to  the  fact  that  the  law  must  be 
sustained,  that  the  company  was  able  to  finish  its  road.  The  Chest- 
nut and  Walnut  St.  line  in  the  same  city  was  bitterly  opposed 
by  the  citizens,  and  everything  was  done  in  the  legislature  and  in 
the  courts  to  prevent  the  charter  from  being  granted  and  the  tracks 
from  being  laid.  And  this  has  been  the  experience  in  most  all  large 
cities.  Consequently,  the  people  who  were  promoting  the  laying  of 
street  railway  tracks  were  looked  on  as  sort  of  "free  booters"  and 
their  securities  with  much  distrust.  To  some  slight  extent  this  feel- 
ing still  exists,  notwithstanding  that  there  is  scarcely  a  road  which 
was  laid  years  ago  that  could  be  taken  up  today  without  great  ob- 
jection being  made  on  the  part  of  the  people. 

It  was  not  until  the  early  8o's  that  street  railway  securities  were 
seriously  considered  as  popular  investments,  and  since  that  time 
their  popularity  has  continued  to  increase  as  time  developed  the 
great  resources  which  lie  within  them.    The  quality  of  the  street  rail- 


way plants  of  those  days  consisted  in  the  kind  of  track,  the  condition 
of  the  cars  and  the  class  of  horses  which  were  used.  These  differed 
most  materially.  On  some  roads  it  looked  as  though  the  cars  were 
never  repaired  or  painted  and  the  broken  down  horses  were  very 
much  in  the  majority.  Added  to  that  was  the  uneven  rail,  spiked  to 
a  string  piece,  which  almost  made  the  rider  seasick  during  a  passage 
over  it.  Then  again,  there  were  other  companies  where  the  track 
was  well  laid  and  kept  in  good  order,  the  cars  in  a  good  state  of  re- 
pair and  well  painted,  and  the  horses  of  the  highest  class  for  their 
work.  These  two  conditions  were  almost  invariably  the  result  of  the 
adversity  or  prosperity  of  the  different  companies,  and  while  the 
latter  class,  that  is,  those  that  were  prosperous,  came  to  be  sought 
as  an  investment  sooner  than  the  other,  the  anxiety  of  the  public 
to  so  invest  was  never  great.  But  about  1880,  when  consolidation  of 
different  roads  came  to  be  more  in  fashion  and  the  economics  re- 
sulting therefrom  and  also  the  studious  consideration  which  was 
given  as  to  how  to  operate  roads,  it  was  more  a  matter  of  reality. 
The  attention  of  capitalists  and  the  people  generally  was  drawn  to 
the  stocks  and  securities  of  street  railway  companies,  and  this  condi- 
tion has  been  on  the  increase  ever  since  that  time.  The  fact  that 
great  improvements  have  been  made  after  the  horse  was  relegated 
to  a  past  era  has  had  much  to  do  with  this,  and  naturally  so.  The 
mechanical  propulsion  of  street  cars  has  attracted  the  attention  of 
the  whole  civilized  world,  and  the  question  naturally  arose  in  the 
minds  of  those  who  witnessed  these  changes,  and  who  had  money 
to  invest,  "Isn't  this  a  good  place  to  invest  our  money,  and  isn't 
there  profit  in  it?" 

The  change  in  the  mode  of  propelling  the  cars  and  in  fact  the 
whole  outfit  of  street  railways,  has  created  what  might  be  safely 
termed  a  "revolution."  To  look  into  the  history  of  all  the  street 
railways  of  20  years  ago  and  see  the  changes  which  have  taken  place, 
is  certainly  wonderful.  I  can  see  before  me  a  plant  that  was  run 
with  one-horse  cars,  a  driver  and  no  conductor,  a  pay-box  in  the 
front  of  the  car,  where  the  passenger  was  required  to  advance  and 
deposit  his  fare.  I  see  that  line  changed  to  two  horses  and  obtain- 
ing the  dignity  of  a  conductor  to  collect  fares  from  passengers. 
That  was  a  great  improvement,  and  then  we  had  straw  in  the  bottom 
of  the  cars  in  winter — not  overly  clean,  because  we  could  not  afford 
to  put  fresh  straw  in  every  day.  but  still  this  was  a  luxury — an  oil 
lamp  at  each  end  of  the  car  which  supplied  the  double  purpose  of 
lighting  the  car  and  showing  the  signal  on  the  outside.  We  went 
at  the  rapid  rate  of  six  miles  an  hour  when  we  could  make  it  and 
keep  on  the  track.  The  motion  of  the  car  was  most  agreeable  to  a 
person  who  desired  to  ride  on  the  billowy  waves.  We  see  this 
changed,  so  that  the  track  was  smooth,  the  straw  in  summer  time 
was  taken  out,  floor  always  clean,  and  a  stove  giving  comfortable 
warmth  placed  therein  in  winter  time.  This  was  advanced  luxury. 
We  were  pleased  with  all  this,  except  when  the  snow  would  come,  or 
the  days  were  hot  in  summer,  when  the  horses  were  not  able  to  pull 
us  to  our  destination. 

We  see  another  change — the  great  power  of  electricity  was 
brought  into  use,  the  horses  were  gone,  and  instead  of  making  our 
six  miles  an  hour  we  could  go  twice  that  rate.  The  oil  lamps  were 
removed  and  electric  lamps  put  in  their  places.  As  like  begets  like, 
the  conditions  of  the  cars  were  improved,  cleanliness — always,  an  ad- 
junct to  electricity — was  substituted  for  uncleanliness.  The  dis- 
tricts of  the  city  were  expanded,  lines  were  made  in  the  suburbs, 
creating  new  towns,  improving  the  property  of  the  people,  increas- 
ing the  amount  of  the  assessment  on  real  estate,  until  we  seemed  as 
though  we  were  living  in  another  world.  Aladdin's  lamp  did  not 
produce  any  more  wonderful  changes,  and  this  could  net  have  been 
done  had  it  not  been  that  the  attention  of  investors,  both  great  and 
small,  had  been  attracted  to  the  street  railways.  And  what  of  the 
great  benefits  to  the  people?  Instead  of  the  slow,  uncomfortable 
manner  of  travel,  rapid  and  easy  means  are  given.  Points  that  could 
not  be  reached  with  the  old  system  are  brought  within  easy  access. 
Everything  is  better  and  cheaper.  While  in  days  gone  by  it  cost  5 
cents  to  travel  three  miles,  with  the  new  improvement,  four  times 
that  distance  can  be  traveled  for  the  same  money.  Then  it  cost  a 
person  to  ride  about  2  cents  a  mile,  now  it  costs  1/2  cent  per  mile. 
Why,  then,  I  ask,  should  not  a  continuance  of  this  condition  be  en- 
couraged? 

And  now  I  come  to  the  second  and  most  important  part  of  my 
subject,  "How  can  they  be  made  Secure  and  Remunerative?"  To 
my  mind  security  is  most  to  be  considered.  The  remuneration  must 
be  brought  about  by  hard  work  and  close  attention  to  the  corpora- 
tion.   We  cannot  do  much  to  increase  our  receipts,  they  come  from 
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natural  causes,  but  wc  can  control  our  expenditures,  and  that  really, 
together  with  knowing  where  and  what  to  do,  in  the  science  ot 
street  railway  management. 

But  in  regard  to  making  them  secure,  wi-  nuist  ikiicnd  very  nntcli 
upon  tlie  justice  of  the  people  and  the  fact  that  we,  as  managers, 
arc  willing  to  do  what  is  fair  with  the  public.  There  seems  to  be 
an  idea  in  the  minds  of  many  legislators  that  a  street  railway  is  a 
very  simple  afTair  and  of  very  little  account.  This,  feeling  has  been 
engendered  by  their  knowledge  of  long  ago,  and  that  knowledge  has 
not  advanced  with  the  change  in  street  railways.  In  fact  these 
changes  have  come  and  been  accepted  as  such  a  matter  of  course 
that  little  attention  is  given  to  their  worth. 

The  most  important  matter  in  regard  to  the  security  of  street 
railway  securities  is  the  length  of  charter  under  which  they  are  oper- 
ating. This  question  is  of  as  much  importance  to  the  people  as  it 
is  to  the  street  railways  themselves.  The  longer  time  that  is  given 
to  a  charter  to  run,  the  greater  improvements  and  the  more  expen- 
sive plant  can  be  operated  by  the  companies.  That  is  to  say,  it  can 
be  made  more  permanent  than  if  the  charter  was  of  short  duration, 
and  naturally  it  would  be.  If  a  company  had  a  charter  with  but  a 
few  years  to  run,  the  improvements  will  be  of  a  cheap  character, 
commensurate  with  the  length  of  that  charter,  and  the  better  the 
improvements,  the  better  it  is  for  the  people.  Not  only  for  those 
who  own  properly,  J)ut  for  those  who  ride  and  have  no  property. 
We  see  this  exemplified  daily.  Let  us  ask  the  question,  how  many 
bridges  of  iron  or  stone  would  the  steam  roads  have  if  their  char- 
ters ran  for  only  a  few  years?  There  would  certainly  be  none,  and 
the  speed  of  trains  would  be  greatly  reduced.  Years  ago  30  miles  an 
hour  was  considered  rapid  traveling,  .with  20  as  an  average.  Now 
the  rate  has  been  run  up  to  more  than  80,  with  45  as  an  average  on 
fast  trains.  This  latter  condition  would  never  have  existed  if  the 
steam  roads  had  not  had  charters  long  to  run.  Why  should  not  the 
charters  of  street  railways  be  equal  to  those  of  steam  railways?  In 
fact,  considering  them  all  in  all,  they  should  be  longer.  The  cost 
of  a  steam  railroad  today  is  not  nearly  eijual  to  the  cost  per  mile 
of  a  street  railway,  even  counting  all  the  appurtenances  that  go 
with  each.  One  hundred  years  has  been  the  time  granted  in  this 
state  for  a  charier  to  a  street  railway,  and  the  municipality  grants 
an  ordinance  for  20  years.  That  this  was  wise  or  unwise  at  the  time 
that  period  was  designated,  I  will  not  argue,  but  considering  that  it 
was  a  proper  time  for  what  we  had  in  street  railways  then — rails 
weighing  40  lb.  to  the  yard,  laid  on  a  wooden  string  piece,  this  string 
piece  laid  on  sleepers  s  ft.  apart,  cars  of  a  cheap  class,  a  lot  of  horses, 
good  ones,  if  you  please,  and  a  five-acre  lot  in  the  suburbs  where  the 
car  barns  were  erected — this  practically  constituted  their  outfit.  At 
the  end  of  20  years,  if  there  was  to  be  no  removal  of  the  ordinance 
and  the  charter  was  allowed  to  lapse,  what  would  be  the  loss?  The 
track,  considering  that  it  had  been  kept  in  good  order  would  sell 
for,  say  20  per  cent  of  its  cost,  the  cars  for  about  30  per  cent  of  their 
cost,  the  horses  for  about  25  per  cent  of  their  cost,  and  the  real  es- 
tate which  had  been  bought  by  the  company  20  years  ago,  and  where 
in  all  probability,  a  settlement  had  since  gathered,  would  sell  by  the 
front  foot,  realizing  without  doubt  20  times  as  much  as  it  had  cost. 
There,  you  see,  there  would  not  be  much  loss  if  this  road  had  to  be 
given  up.  But  what  are  the  conditions  today?  The  street  car 
tracks  are  laid  with  heavier  material  than  that  used  by  the  steam 
roads,  the  power  houses  cost  hundreds  of  thousands  of  dollars, 
where  the  old  structure  cost  but  a  few  thousand,  the  electric  plant 
on  the  cars  and  in  the  power  houses  and  the  wires  and  poles 
cost  immense  sums.  So  that  it  can  truly  be  said  that  the  electric 
plant  cost  more  than  10  times  as  much  as  the  horse  car  plant.  If, 
therefore,  it  was  right  to  give  a  horse  car  plant  a  charter  for  20 
years,  the  electric  plant  should  receive  a  charter  for  200  years, 
and  city  ordinances  to  correspond. 

It  has  been  argued  that  if  grants  were  made  extending  over  a  long 
period  of  time  other  means  of  transportation  might  come  into  exist- 
ence and  these  charters  would  interfere  with  the  adoption  of  these 
improved  methods. 

Let  us  suppose  50  years  ago  perpetual  privileges  had  been  given 
to  operate  exclusive  omnibus  lines  in  this  city,  or  privileges  of  the 
same  character  had  been  given  to  operate  ferries  across  the  Chicago 
River,  what  would  they  be  worth  today?  Long  ago  the  charters 
would  have  been  forfeited,  simply  for  the  reason  the  improved 
methods  had  rendered  them  worthless. 

But  while  I  feel  that  the  legislature  should  treat  the  street  rail- 
ways fairly,  I  also  feel  that  the  street  railway  companies  should 
treat  the   municipalities  and   states  in  the  same  spirit.     I  believe 


that  a  fair  amount  of  the  earnings  of  the  companies  should  be  given 
to  the  municipalities  in  which  they  arc  located.  There  is  no  doubt 
but  that  the  street  railways  arc  of  great  benefit  to  these  municipali- 
ties and  to  the  people  generally  and  to  the  property  owners,  but  at 
the  same  time,  it  is  my  opinion  that  a  spirit  of  liberality  should  be 
engendered  by  the  street  railways  towards  the  municipalities,  lor  the 
reason  that  it  is  through  the  municipality  that  they  arc  permitted 
10  transact  their  business.  It  is  a  mutual  benefit,  with  the  burden 
on  the  corporation.  There  is  no  doubt  but  that  the  extending  of 
the  lines  in  a  large  city  is  a  great  burden  on  the  railway  company. 
There  is  little  money  to  be  made  out  of  them  for  years,  and  while 
the  company  is  waiting,  the  property  owners  and  people  arc  being 
benefitted.  The  very  mention  of  the  fact  that  a  line  is  to  be  ex- 
tended in  a  certain  district  causes  advances  in  the  value  of  real  es- 
tate, and  these  advances  arc  emphasized  when  the  extensions  are 
really  made.  There  is  nothing  that  has  added  so  much  to  the  health 
of  the  inhabitants  of  a  city  as  the  extension  of  street  railway  lines. 
In  this  city  the  tenement  house  district,  which  would  have  been  a 
perfect  pest-hole,  is  scarcely  to  be  found.  The  prairies  have  been 
covered  with  street  car  tracks,  which  forces  the  opening  of  streets. 
Cheap  lots  and  cheap  homes  for  the  working  people  and  the  poorer 
classes,  as  well  as  the  well-to-do,  is  everywhere  in  evidence.  While 
there  may  be  efforts  to  influence  the  people  against  street  railways, 
they  cannot  but  see  these  conditions,  which  are  so  plainly  visible  to 
them,  and  seeing  them,  fail  to  properly  appreciate  them.  I  believe 
in  educating  the  people,  of  whom  the  legislatures  are  the  representa- 
tives. Every  state  wherein  there  arc  large  cities,  which  necessarily 
have  important  street  railways,  should  have  a  commission  ap- 
pointed to  ascertain  the  condition  and  requirements  of  this  industry. 
The  commission  should  be  appointed  by  the  governor  of  the  state 
and  should  be  composed  of  intelligent  business  men,  of  first  class 
standing  who  are  not  interested  in  street  railways.  Under  no  condi- 
tion should  a  person  holding  office,  or  who  is  ambitious  to  do  so  be 
named.  A  man  of  this  character  is  never  to  be  trusted  in  any  af- 
fair where  courageous  opinions  are  expected.  The  reports  of  such  a 
committee  should  have  great  weight  with  the  legislators. 

I  believe  that  all  corporations  which  receive  their  life  from  the 
commonwealth  should  be  subservient  to  that  commonwealth.  That 
there  is  nothing  in  their  formation  or  general  business  which  should 
not  be  reported  to  the  proper  authorities  and  be  subject  to  investi- 
gation. I  believe  that  the  law  should  provide  that  an  intelligent 
commission  be  appointed  by  the  governor  of  the  state  in  the  same 
manner  as  is  now  done  in  this  state,  in  regard  to  the  commissioners 
of  the  park  system.  The  duties  of  this  commission  would  be  to  see 
that  the  laws  concerning  street  railways  are  carried  out  and  that  the 
companies  have  the  protection  to  which  they  are  by  law  entitled. 
The  commissioners  should  have  terms  of  15  years,  so  as  to  insure 
their  becoming  experts  and  receive  such  salaries  as  would  enable 
them  to  live  well  and  take  care  of  their  families  in  a  good  manner. 
They  should  understand  when  appointed,  something  of  the  street 
railway  business,  and  as  years  pass  by  their  knowledge  would  in- 
crease, as  also  their  worth.  They  should  have  the  power  to  dictate 
to  the  railway  companies  where  new  roads  should  be  laid,  if  at  all, 
and  also  the  kind  of  new  improvements  to  be  used,  when  a  railroad 
contemplated  making  any  change  in  motive  power.  They  should 
have  the  power  to  regulate  the  devices  to  be  used  for  saving  hfe  and 
preventing  accidents.  With  an  intelligent,  honest  commission  of  that 
kind,  street  railway  managers  would  be  made  more  comfortable,  the 
people  would  be  benefitted  and  the  securities  of  the  corporation 
would  be  more  solid.  The  advice  of  the  commissioners  would  be 
sought  and  the  advice  of  such  men,  with  the  experience  and  knowl- 
edge they  would  naturally  have,  would  be  most  valuable  to  any  rail- 
way manager.  Their  reports  would  be  explanatory,  and  much  of  the 
ignorance  regarding  street  railways  which  is  fostered  by  our  ene- 
mies, particularly  in  this  part  of  the  countn',  would  be  done  away 
with. 

To  make  securities  more  secure,  we  must  have  these  different 
matters  fully  understood.  We  must  do  our  business  in  a  straight- 
forward manner,  with  due  consideration  to  the  public,  who  are  our 
patrons,  continuing  to  increase  facilities  as  opportunities  offer  and 
adopting  the  most  improved  kinds  of  transportation,  which  experi- 
ence is  proper.  And  last,  but  by  no  means  least,  holding  with  the 
kindest  regard  our  employes,  who  are  faithful  to  us  to  the  end,  that 
there  may  be  perfect  harmony  between  them  and  the  management, 
and  seeing  to  it  that  our  corporations  are  able  to  earn  honestly  a 
fair  remuneration  for  their  money,  time,  experience  and  labor  that 
have  been  spent  upon  them. 
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Mr.  McLean  moved  a  vote  of  thanks,  after  the  adoption  of  which 
the  president  said:  Mr.  Yerkes,  I  wish  to  thank  you  personally 
also  for  the  very  able  paper  that  you  have  given  us  and  for  the 
points  on  how  to  get  at  the  real  meat  of  the  whole  financial  ques- 
tion, which  from  your  experience  outlined  in  this  paper  I  am  sure 
will  be  a  most  valuable  lesson  to  us  all.  The  paper  is  now  open  to 
discussion,  and  I  think  I  will  call  upon  Mr.  C.  D.  Wyman,  of  New 
Orleans,  to  open  the  discussion. 

Mr.  VV^yman:  Mr.  President  and  gentlemen  of  the  Association, 
I  think  that  by  the  vote  we  have  just  passed,  in  which  I  most  heartily 
joined,  we  have  expressed  our  sentiments  touching  this  paper 
most  sincerely.  When  I  was  notified  that  such  a  topic  had  been 
assigned  by  the  committee  having  that  matter  in  charge  for  presen- 
tation at  this  time,  I  felt  that  it  was  a  topic  of  the  greatest  import- 
ance, and  one  which  we  might  congratulate  ourselves  upon  having 
presented  here,  and  especially  that  we  were  to  be  congratulated  when 
it  was  announced  that  Mr.  Yerkes  would  read  a  paper  upon  that 
subject.  He  is  a  gentleman  who  has  been  so  thorough  a  student 
of  street  railway  aflfairs,  from  brth  the  financial  and  operating  sides, 
it  seems  almost  a  work  of  supererogation  on  my  part  to  attempt 
to  add  anything  to  what  he  has  said  upon  this  subject.  But  I  ven- 
ture to  say  a  word  or  two  upon  some  lines  which  may  possibly 
touch  us  as  managers  in  our  relations  to  our  stockholders,  to  our 
investors,  that  we  have  all  duly  considered,  and  yet  which  it  might 
be  proper  to  si^gest  in  connection  with  the  lines  of  thought  that 
Mr.  Yerkes  has  presented.  Of  the  importance  of  sustaining  and 
preserving  the  confidence  and  faith  of  the  investors  in  the  enterprises 
in  which  we  are  engaged  there  can  be  no  question.  When  it  is  re- 
membered that  one-third  of  the  invested  wealth  of  civilized  nations 
is  today  in  railroads,  and  not  an  inconsiderable  portion  of  that  in- 
vestment is  in  the  street  railways,  that  we  should  secure  and  hold 
the  confidence  of  our  investors  and  that  we  should  make  their  in- 
vestment profitable,  is  very  manifest.  The  great  desire  which  now 
is  manifest  on  the  part  of  capitalists  to  put  their  money  into  street 
railroad  enterprises  is  one  which  should  be  met  by  a  corresponding 
effort  on  our  part  to  make  everything  plain,  clear  and  distinct  to 
them  in  regard  to  such  enterprises. 

Now  in  the  selection  of  a  board  cf  directors  from  our  stockholders 
it  is  always  customary,  of  course,  to  select  men  not  only  of  finan- 
cial responsibility  in  the  community,  but  we  always  regard  it  as 
necessary  and  proper  to  select  men  of  high  probity,  men  of  reputa- 
tion and  of  position  and  for  officials  of  the  company.  There  is  made 
emphatic  in  the  eyes  of  the  public  this  feeling  of  responsibility  to  the 
public,  and  also  the  equal  responsibility  to  their  investors  and  the 
capitalists.  The  impression  is  wise,  beneficial  and  tends  moreover 
to  the  extension  and  expansion  of  our  business,  for  I  take  it  in  this 
respect,  at  least,  we  are  all  expansionists. 

I  remember  reading  in  a  paper  recently  of  a  distinguished  orator 
her*  in  Chicago  on  the  occasion  of  the  great  gathering  which  was 
talking  about  trusts,  I  believe  that  he  said,  "In  his  opinion  there  was 
no  danger  from  aggregated  capital  if  there  was  a  sufficient  amount 
of  publicity  given  it."  However  much  we  may  agree  as  to  the 
causes  and  reasons  that  suggested  that  convention,  I  submit  to 
you  as  my  belief  that  we  should  be  frank,  free  and  open  with  our 
investors;  that  we  should  tell  by  means  of  circulars  or  statements, 
or  printed  publications  of  our  operations  and  results,  the  truth,  and 
the  exact  truth  as  near  as  we  can  ascertain  it,  to  all  that  are  in- 
terested in  our  respective  companies,  whether  they  be  interested  to 
a  large  or  to  a  small  degree.  While  it  is  true  that  a  complete  dis- 
closure at  all  times  of  the  policy  of  the  company  might  hurt  it,  I 
still  hold  that  the  results  of  our  work  should  be  set  forth  constantly, 
fully  and  freely;  I  believe  this  can  be  done,  and  I  believe  that  the 
more  of  it  that  is  done  in  a  proper  manner — a  complete  and  thor- 
ough manner — the  more  we  shall  secure  and  retain  the  confidence 
of  our  investors  and  likewise  what  is  a  very  important  thing  with 
us,  to  the  increasing  cf  their  holdings  in  our  enterprises.  We  often 
have  what  are  known  as  panics,  a  sort  of  neuralgia  that  pervades 
the  financial  market,  and  the  reason  given  to  us  by  those  who  are 
skilled  in  these  matters,  is  that  it  springs  from  want  of  confidence; 
that  actual  values  are  not  disturbed  but  that  speculative  values 
are,  but  it  results  from  a  want  of  confidence,  and  fear  and  distrust 
and  uncertainty  as  to  what  is  going  on.  Credits  are  withdrawn.  We 
may,  to  some  extent,  ward  ofif  any  such  feeling,  any  disquietude  on 
the  part  of  our  investors  by  letting  them  know  the  facts  as  far  as  we 
are  able  to  do  so,  and  giving  them   frankly  and   freely  our  best 


judgment  as  to  present  facts  and  future  anticipations  in  reference  to 
the  enterprises  with  which  we  arc  connected. 

I  also  believe  that  we  should  adopt,  so  far  as  possible,  a  plain, 
simple  and  thoroughly  understandable  method  of  bookkeeping,  and 
I  am  therefore  most  heartily  in  accord  with  the  Accountants'  Asso- 
ciation, which  is  now  in  session,  and  is  endeavoring  to  do  just  pre- 
cisely that  which  1  am  attempting  feebly  to  speak  concerning.  The 
average  stockholder  often  becomes  very  much  muddled  when  he  at- 
tempts to  study  out  the  question  of  what  we  shall  charge  to  operat- 
ing expenses  and  what  shall  be  charged  to  permanent  expenditures. 
and  so  far  as  it  is  possible,  such  a  system  of  bookkeeping  and 
record  of  expenses  should  be  made  clear  and  comprehensible  to  his 
mind.  I  would  also  suggest  in  this  connection  the  question  of  de- 
preciation. I  am  exceedingly  glad  to  see  that  some  of  the  railroads 
and  notably,  so  far  as  I  know,  the  Milwaukee  road,  has  taken  up 
the  questic'ii  very  Coi\(i'l!\.  and  very  particularly  that  of  the  lepre- 
ciation  of  the  different  mechanical  parts  entering  into  the  physical 
equipment  of  the  road,  and  it  is  setting  aside,  as  I  understand  it, 
antiMally,  a  certain  anioiuM  of  money  from  its  receipts  to  make 
good  that  depreciation.  It  is  not  infrequent  that  railroads  electrify 
or  cableize,  and  the  first  year  or  two  their  receipts  naturally  increase, 
properly  so,  and  their  expenses  may  remain  at  a  very  low  ebb  by 
virtue  of  the  fact  that  everything  that  they  have  is  new,  and  the 
era  of  repairs  has  not  set  in.  It  is,  it  seems  te  me,  unsafe  to  base 
our  calculations  upon  the  result  of  a  particular  year,  or  some  years — 
to  predicate  upon  those  results  what  the  earning  power  of  the  com- 
pany is  to  be,  and  to  publish  to  stockholders  that  they  might  be  al- 
ways expected.  While  it  is  always  to  be  hoped,  of  course,  that  the 
increase  of  receipts  will  take  tare  of  repairs  and  depreciation,  never- 
theless if  we  can  make  certain  and  absolute  thai  point  by  studying 
out  what  this  depreciation  is,  we  are  at  least  on  the  safe  side  if  we 
begin  to  provide  for  it,  publish  it  and  set  an  amount  aside  to  make 
certain  of  it,  tell  our  investors  what  we  are  doing  from  the  very 
first  roll  of  the  wheels  upon  our  line.  I  think  this  is  very,  very  im- 
portant. The  average  net  receipts  of  a  few  years  as  they  pass  should 
be  made  up,  and  out  of  these  net  receipts  should  be  taken  an 
amount  of  money  necessary  to  replace  the  rolling  stock,  the  power 
houses,  etc.,  after  their  life  shall  be  exhausted,  and  if  a  certain 
amount  is  set  aside  it  may  be  very  positively  found  what  electricity 
or  that  motive  power  which  the  major  portion  of  the  railroads  are 
using,  has  been  in  our  hands,  and  it  is,  therefore,  not  a  very  diffi- 
cult matter  to  ascertain  as  to  the  life  of  these  various  mechanical 
devices,  and  the  material  which  we  use  in  our  different  operations 
may  be.  Sometimes  we  may  be  put  under  pressure  possibly  to 
hasten  matters,  but  I  think  a  conscientious,  prompt,  truthful  and 
honest  management,  while  it  may  be  criticised  as  too  conservative, 
had  better  to  err  upon  this  side  than  upon  the  other.     (Applause.) 

Mr.  J.  I.  Beggs,  of  Milwaukee:  Mr.  President,  I  feel  very  deeply 
interested  in  this  subject  that  is  so  ably  presented  here  by  a  gen- 
tleman that  has  spent  almost  a  lifetime  in  the  ownership  and  in 
the  direction  of  the  affairs  of  street  railways,  and  I  feel  so  deeply  in- 
terested in  it  because  I  am  in  a  similar  condition  to  that  stated  by 
Mr.  Yerkes.  I  am  charged  with  the  responsibility  of  managing 
what  is  becoming  one  of  the  larger  street  railway  systems 
of  the  country,  but  I  am  more  than  that,  Mr.  President,  and  have, 
therefore,  given  to  this  matter  the  most  close  and  careful  thought. 
I  can  say  with  Mr.  Yerkes,  all  I  have  in  the  world  is  in  street  railway 
property.  I  am,  therefore,  particularly  interested  in  the  security  of 
these  investments. 

I  think  there  is  a  side  to  this  question  that  has  not  been  touched 
upon  in  Mr.  Yerkes'  paper,  even  so  thoroughly  as  he  has  dis- 
cussed it,  or  in  Mr.  Wyman's  analysis  of  it,  and  I  desire  to  throw  out 
that  thought  heie.  It  is  one  which  the  Milwaukee  com- 
pany, as  my  friend,  Mr.  Wyman,  has  suggested,  has  taken 
hold  of.  I  want  to  know  when  I  have  been  laid  to  rest, 
and  those  to  whom  I  may  leave  the  results  of  a  life 
of  hard  work,  want  to  know  what  protection  for  the  payment  of 
these  securities  there  is  when  these  short  term  franchises  have 
ceased  to  exist.  Taking  the  property  of  which  I  am  now  speaking, 
a  little  over  20  years  to  run  and  yet  we  are  discussing  it  as  they  are 
in  some  other  sections  of  the  country,  trying  in  advance  to  make 
cdcolalions  as  to  the  franchises  to  know  how  much  we  are  justified 
in  putting  into  that  property;  how  long  we  have  in  which  to  get 
a  return  from  it.  I  do  not  know  that  it  is  being  done  so  methodi- 
cally by  other  properties — it  may  be.    We  have  calculated,  and  I  be- 
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licvc  you  will  ricoKiiizc  that  it  is  a  proper  charge  against  earnings, 
that  you  have  a  right  to  set  aside  this  amount  before  the  public  can 
dcniaivl  that  >cu  i-!iall  give  greater  accommodation  for  the  carrying! 
of  a  passenger  12  or  15  miles,  to  which  Mr.  Ycrkes  has  alluded,  or 
that  the  fare  shall  be  reduce  J.  We  are  setting  aside  a  certain  amount 
for  this  purpose,  and  we  want  to  know  what  is  to  be  paid  to 
lliose  who  may  succeed  us  in  our  investment  in  these  properties  and 
if, after  the  JO  years  expire,  they  will  simply  have  turned  over  to  them 
out  of  which  to  recoup  the  investment  there  a  pile  of  junk  on  the 
streets  that  the  city  wants  to  return  in  order  that  it  may  make  a 
better  dicker  with  some  one  else.  I  feel  that  we  have  a  good  in- 
vestment in  the  property  it  properly  run.  We  usually  do  not,  when 
the  road  is  new,  and  the  equipment  requires  very  little  repairs,  and 
the  roadbed  is  new,  look  forward  to  the  time  when  we  shall  be  tak- 
ing out  4S-lb.  rails  and  replacing  them  with  80  or  90-lb.  rails,  nor 
to  the  time  when  wc  shall  be  taking  off  the  single  truck  cars,  the 
equipment  of  each  one  of  which  is  $2,900,  and  replacing  them  with 
cars  costing  almost  four  times  as  much.  I  desire  to  throw  out  in 
connection  with  this  paper  of  Mr.  Yerkes,  the  thought  that  wc  want 
to  make  some  provision  for  the  time  that  these  bonds  of  ours  will 
mature.  In  the  case  of  the  Milwaukee  property,  our  bonds  do  not 
mature  until  two  years  after  the  expiration  of  the  franchise. 

Now,  as  to  the  other  point  sugRcsted — as  to  the  security — because 
I  have  always  believed  in  holding  this  security  myself — I  do  not  want 
to  have  anything  to  do  with  a  thing  that  I  cannot  put  my  own  means 
in— I  want  to  know  what  provision  has  been  made  to  pay  them. 
Is  there  any  sinking  fund  being  set  aside  by  your  companies  to  take 
care  of  these  various  investments  when  they  shall  mature?  Gentle- 
men, you  must  make  proper  provision  for  your  property,  by  looking 
forward  a  very  few  years,  when  they  will  have  to  be  thoroughly 
reconstructed  from  the  ground  up.  I  estimate  that  we  replace 
10  miles  of  track  every  year,  and  that  is  not  conservative  at  all,  be- 
cause wc  have  got  about  150  miles  of  road  in  the  city  limits,  and 
I  estimate  that  it  will  last  15  years,  which  no  road  has  done  thus  far; 
therefore,  we  must  put  down  10  miles  per  annum  to  make  it  good. 
We  estimate  our  rolling  stock  in  the  same  way.  It  is  a  wonderful 
thing  to  tell,  net  only  to  the  specialist,  but  to  any  business  man 
or  to  any  court,  and  it  was  very  influential  in  the  argument  where 
the  city  tried  to  make  us  give  4-cent  fares,  that  with  proper  main- 
tainance  of  our  system  we  could  not  do.  Although  if  we  had  taken 
the  figures  as  they  appeared  on  their  face,  cur  earnings  would  have 
seemed  to  be  sufficient  to  warrant  a  reduction  in  fare,  but  they  were 
fictitious,  they  did  not  represent  our  normal  repair  condition  as  it 
was,  and  I  desire  to  know  in  connecticn  with  this  what  provision 
is  to  be  tiiade  for  the  redemption  of  those  securities,  when  your  city 
gets  to  the  point  when  the  socialistic  element  exists,  which  seems 
to  argue  that  you  have  no  right  to  use  the  streets  when  you  are 
performing  the  functions  for  which  the  street  is  made,  and  carry 
the  public  over  it  without  any  burden  upon  the  city  whatever.  I 
desire,  gentlemen,  to  impress  upon  you  the  necessity,  in  order  to 
make  these  securities  safe,  of  having  the  public  take  (hem  as  they 
do  our  water  works  and  gas  stocks,  in  nearly  all  of  which  their 
charters  are  perpetual.  The  longer  time  our  franchises  have  to  run 
the  more  you  can  afford  to  .spend  upon  the  betterment  of  your 
system,  the  greater  the  facilities  you  can  give.  We  are  merely  mer- 
chants, as  Mr.  Yerkes  stated,  in  selling  transportation,  and  we  must 
make  it  the  practice  cf,  I  sometimes  use  the  phrase,  "Provoking 
the  public  to  ride."  It  seems  necessary  to  me  in  order  to  give 
security  to  these  investments,  to  make  some  provision  for  the 
bonds  when  our  franchises  have  expired  and  when  you  cannot  earn 
the  interest  on  them,  to  say  nothing  of  the  principal. 

Mr.  H.  H.  Vreeland:  I  had  hoped  that  our  president  could  have 
waited  until  a  little  later  to  have  called  upon  me,  because  it  is 
placing  me  in  rather  an  embarrassing  position,  calling  upon  a  boy 
to  talk  in  the  presence  of  a  lot  cf  men.  I  am  but  a  child  in  street 
railroad  work,  and  it  seems  that  anything  that  I  might  say  in 
the  way  of  analysis  of  the  very  valuable  paper  of  my  friend,  Mr. 
Yerkes,  would  be  criticising  the  pioneer  and  the  patriarch  in  street 
railroad  work.  I  have  learned  since  my  connection  with  the  indus- 
try that  of  the  few  men  who  started  their  life's  work  in  connection 
with  street  railway  interests,  who  have  nivested  their  money  as  they 
made  it  in  the  interest  which  they  had  created,  who  have  followed 
up  as  a  life  work  until  it  reached  a  success  far  beyond  what  was 
considered  possible  for  men  to  attain  in  any  line  or  calling  j-ears 
ago,  that  Mr.  Yerkes  is  really  the  pioneer  in  that  direction. 

There  is  a  thought  in  connection  with  Mr.  Yerkes'  paper  that  oc- 


curred to  mc  when  he  suggested  the  question  of  management,  the 
consideration  not  only  of  the  average  revenues,  but  the  average  of 
expenditures;  that  is  one  of  the  very  strong  points  that  appeals 
to  the  confidence  of  investors  and  the  general  public  in  properties. 
The  great  steam  railroads  of  this  cuntry  with  which  the  greater 
part  of  my  life  has  been  spent — you  have  only  to  mention  the  Penn- 
sylvania, the  New  York  Central,  the  New  York,  New  Haven  & 
llarlforrl  and  roads  of  that  class  to  bring  it  to  mind — have 
created  a  confidence  in  and  permanency  of  management.  Secure 
the  proper  man  to  manage  the  property.  It  is  really  more  important 
in  the  street  railway  interests  than  it  is  in  steam  railroading,  from 
the  fact  that  in  the  steam  road  the  directors  do  direct.  There  is 
net  very  much  done  in  street  railways  in  that  direction.  The  man- 
ager is  elected  and  put  to  work  and  allowed  to  run  the  property. 
He  docs  not  get  much  help  and  he  has  to  be  a  man  who  can  meet 
the  local  municipal  conditions,  the  state  conditions  and  the  general 
conditions  as  affecting  the  properties  as  far  as  the  legislative  and 
municipal  affairs  arc  concerned.  He  has  to  be  a  man  who  can  take 
care  of  the  financial  part  and  of  the  operating  side,  and  he  has  to 
do  it  with  very  little  assistance. 

The  next  thought  that  occurred  to  me  was  what  my  friend,  Mr. 
Wyman,  suggests,  and  it  is  a  very  important  one — the  question  of 
publicity.  Coming  out  of  the  school  where  wc  are  taught — were 
taught  for  years — not  to  submit  a  report  to  your  directors  or  presi- 
dent without  analyzing  it  thoroughly,  not  simply  showing  that  their 
train  tonage  increased  so  much,  mileage  increases  so  much,  revenue 
decreased  so  much,  but  went  to  work  and  analyzed  it,  and  the  same 
with  reference  to  passengers — coming  from  that  school  then  I  was 
surprised  to  find  how  very  little  of  that  there  was  connected  with 
the  street  railroad  system.  In  many  cases  in  an  early  day  there  were 
good  reasons  for  it.  From  the  fact  that  two  or  three  men  ran  the 
railroad  and  for  years  acted  in  the  same  manner  that  they  run  a 
country  store,  and  divided  the  money  in  the  drawer  among  them- 
selves. But  the  effect  of  consolidation  and  merging  of  the  railroad 
interest  in  this  country,  both  of  steam  and  of  street  railroads,  where 
946  properties  have  been  consolidated  within  the  last  ten  years,  ir- 
respective of  what  may  be  termed  trusts  or  monopolies,  have 
changed  this.  The  consolidations  have  reached  a  point  where  our 
securities  by  reason  of  recapitalization  and  reissuing  of  bonds  neces- 
sary, have  come  into  the  hands  of  the  investing  public,  and  the  man- 
agers are  the  caretakers  of  the  property,  not  of  the  few,  but  of  the 
many.  But  it  is  necessary  to  let  people  know  what  they  are  buying 
and  what  values  they  are  getting  to  determine  whether  it  shall  be 
made  into  a  fund  or  be  a  different  proposition.  The  number  of  the 
stockholders  in  the  large  corporations,  I  am  glad  to  say,  is  increas- 
ing very  rapidly  in  the  different  properties  with  which  I  am  con- 
nected. The  increase  in  the  average  number  of  stockholders  has 
been  very  large.  In  the  Metropolitan  Street  Railway  Co.  the  in- 
crease has  been  over  15c  per  cent  in  the  last  10  or  15  years,  both  in 
the  increase  of  capitalization  and  the  bringing  in  of  new  investors. 
At  the  present  dividend  we  had  130  more  stockholders  than  we  had 
at  the  last  dividend  three  months  ago,  and  not  one  of  them  held  over 
100  shares  of  stock  in  the  increase,  and  they  are  residents  of  New 
York  City.  That  is  one  of  the  greatest  elements  of  strength  in 
the  handling  of  this  property  where  we  have  to  meet  with  the  mu- 
nicipal and  state  question — a  common  interest  with  citizens  in  our 
properties — are  located  in  the  properties  themselves.  It  assists  and 
helps  out  with  the  question,  gains  friends  for  the  property  and  as- 
sists very  materially  in  the  management. 

With  the  question  of  20-year  franchises  and  25-year  franchises,  I 
am  very  glad  to  say,  that  many,  many  years  ago  my  predecessors, 
with  very  wise  views  for  the  future  helped  the  state  legislature 
to  grant  permanent  franchises,  and  after  we  had  secured  all  the  per- 
manent franchises  that  we  thought  were  necessary  for  the  handling 
of  the  business  for  the  territory  where  we  operated,  we  arranged  it 
so  that  others  are  limited  to  25  years,  so  that  it  is  net  a  question  for 
me,  as  manager  of  the  property,  to  seriously  consider,  but  it  is  a 
very  serious  question  for  the  other  fellows. 

There  is  one  further  point  that  Mr.  Yerkes  suggested,  and  that 
is  the  labor  question.  It  is  the  life  01  the  street  railroad.  All  other 
matters  connected  with  the  property  are  insignificant  The  finan- 
cial side,  the  transportation  side,  except  as  represented  by  labor, 
are  insignificant  as  compared  with  the  great  problem  of  handling 
labor.  In  the  large  consolidations  there  are,  say,  15  or  20  different 
lines  in  which  the  employes  have  been  handled  under  the  theory 
and  ideas  of  as  many  different  managers,  and  you  see  bow  difficult 
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it  is  to  bring  that  body  together,  to  try  to  get  them  responsible 
to  one  man  and  responsive  to  one  method  of  management.  It  is 
a  thing  that  requires  a  great  deal  of  energy  and  ability,  but  it  is 
a  thing  if  once  accomplished,  that  gives  the  public  to  understand 
that  the  manager  is  managing  the  labor  problem  and  not  the  agi- 
tator. And  if  you  can  get  that  confidence  you  must  adopt  the 
same  policy  of  the  agitator  and  take  the  platform  that  he  does 
when  he  talks  in  his  interests  and  decide  that  it  is  just  as  valuable 
to  the  manager  to  go  on  that  platform  and  talk  to  them  in  his 
interests;  that  is  one  of  the  greatest  elements  of  strength  in  the 
street  railway  question  in  my  mind,  and  I  feel  that  it  is  one  of 
the  works  in  connection  with  the  large  work  of  consolidating 
the  property,  and  I  feel  today  that  the  success  that  has  come  to 
our  property  is  largely  attributable  to  this.  The  success  of  the 
investment  is  in  the  confidence  of  the  stockholders  and  the  gen- 
eral public  that  there  is  no  crisis  going  to  confront  the  property 
this  year  or  next,  that  may  not  only  wipe  out  the  dividend,  but 
mean  the  wiping  out  of  the  entire  earning  capacity  for  that  period 
and  the  disturbance  of  all  the  smooth  working  conditions  that  is 
necessary  to  have  at  all  times. 

Mr.  President,  I  consider  it  an  honor  to  have  the  opportunity  to 
reply  in  a  small  way  to  the  very  valuable  paper  of  our  mutual 
friend,  Mr.  Yerkes.    (Applause.) 

The  President:  We  have  all  heard  with  very  great  pleasure  the 
remarks  of  Mr.  Vreeland  on  this  subject,  but  we  want  to  hear  from 
everybody.  Mr.  McLean,  I  think  we  ought  to  be  entitled  to  some 
remarks  from  you. 

Mr.  Thos.  H.  McLean:  I  have  felt,  Mr.  President  and  gen- 
tlemen, that  I  am  amply  repaid  for  attending  this  convention  by 
listening  to  the  discussion  already  had  upon  the  very  valuable 
paper  of  Mr.  Yerkes,  and,  without  taking  up  the  time  of  the  con- 
vention, I  think  it  proper  to  say  that  the  paper  itself  and  the 
discussion  had  upon  it  stirs  up  a  line  of  thought  that  we  can  carry 
home  with  us,  and  that  will  inure  to  the  highest  benefit  of  all 
the  members  interested. 

The  President:  We  should  be  glad  to  hear  from  Mr.  Foster, 
of  Lynn. 

Mr.  E.  C.  Foster:  Mr.  President,  and  gentlemen  of  the  Asso- 
ciation: I  feel  entirely  unable  to  express  to  you  my  opinion  upon 
this  subject,  although  I  have  listened  with  a  great  deal  of  interest 
to  the  very  able  paper  read  to  us  by  Mr.  Yerkes,  and  to  the 
very  able  discussion  by  the  other  gentlemen  who  have  preceded 
me,  and  I  agree  with  them  that  it  is  a  subject  of  very  great  im- 
portance, and  it  appears  to  me  to  be  a  subject  of  far  more  im- 
portance to  those  operating  street  railways  in  the  western  country 
than  it  may  be  to  us  in  Massachusetts,  for  in  Massachusetts  you 
understand  that  we  have  a  board  of  Railway  Commissioners  who 
have  the  supervision  of  the  accounts  of  the  street  railways.  Our 
tenure  of  franchise  is  entirely  different,  as  I  understand,  from  what 
it  is  in  this  part  of  the  country.  There  the  franchise  is  granted 
to  the  corporation  without  limitation.  To  be  sure  it  is  subject  to 
revocation  by  the  local  boards,  approved  by  the  Railroad  Commis- 
sioners, but,  gentlemen,  it  would  seem  to  be  absurd  on  the  part 
of  the  board  of  Railroad  Commissioners  to  revoke  a  location  on 
which  they  had  approved  the  issuing  of  security.  Their  approval 
is  set  upon  the  securities  as  a  seal.  Also  the  amount  of  securities 
which  are  issued  or  may  be  issued  upon  any  street  railway  is  lim- 
ited. They  have  the  power  of  limitation.  I  understand  that  not 
to  be  the  case  in  the  western  country,  and  it  would  seem  that  you 
were  justified  in  seeking  some  better  and  greater  protection  than 
you  now  enjoy.  I  do  not  say,  gentlemen,  that  the  laws  of  Mas- 
sachusetts are  superior,  as  regards  street  railways,  to  those  of  any 
other  states,  but  I  do  feel  that  the  investors  are  protected.  It  is 
frequently  remarked  by  those  holding  the  securities  of  the  street 
railways  of  the  home  companies  in  Massachusetts  that  it  is  a 
dividend  paying  stock,  and  it  is  free  from  taxes,  making  it  a  very 
desirable  investment.  A  person  holding  a  street  railroad  stock 
in  any  of  the  home  companies,  I  believe,  has  a  security  which 
would  justify  any  one  in  investing  in  it.  There  we  are  subject,  of 
course,  to  the  whims  and  caprices  of  the  local  authorities  to  a 
certain  extent,  but  that  is  limited  by  reason  of  our  right  of  appeal 
to  the  board  of  Railroad  Commissioners.  Gentlemen,  I  do  not 
think  it  necessary  for  me  to  weary  you  with  further  remarks,  as 
I  feel  that  there  are  others  here  far  more  competent  to  discuss 
this  subject  tonight.     I  thank  you.     (Applause.) 

Mr.  Yerkes:  May  I  be  permitted  to  ask  the  gentleman  a  ques- 
tion on  one  point  that  he  made.     I  understand  you  that  the  fran- 


chises of  street  railways  are  liable  to  revocation  at  the  instance 
of  the  local  authorities,  confirmed  by  the  Commissioners. 

Mr.  Foster:    Yes. 

Mr.  Yerkes:  That  is  what  I  understand.  Now  isn't  this  a  fact, 
and  this  I  merely  ask  for  information — isn't  it  a  fact  that  the 
courts  have  decided  that  these  revocations  cannot  be  put  into 
eflfect  unless  it  can  be  shown  that  the  roads  arc  not  needed?  That 
is  the  point  that  I  want  to  make.  As  things  stand  now,  according 
to  your  argument,  it  would  seem  that  if  the  municipal  authorities 
and  the  commissioners  would  get  their  heads  together  they  could 
compel  all  the  tracks  in  any  town  in  Massachusetts  cities  to  be 
taken  up. 

Mr.  Foster:  In  reply  to  that,  Mr.  President,  it  would  have  to 
be  shown  that  it  was  for  the  public  interests  and  convenience  that 
they  should  be  removed,  otherwise  it  would  not. 

Mr.  Yerkes:  Then  it  is  a  pretty  difficult  thing  to  get  a  track 
up  when  the  people  want  to  use  it. 

Mr.  Foster:  I  don't  know  of  that  ever  having  been  done,  except 
in  one  instance.  I  think  there  was  at  least  one  road  where  they 
undertook  to  revoke  the  location.  And  the  location  was  revoked, 
but  another  was  substituted  for  it,  so  that  it  was  not  a  complete 
revocation. 

The  President:  We  do  not  want  to  hear  from  one  section  alone. 
I  may  recognize  the  faces  of  some  gentlemen  more  readily  than 
others,  because  they  are  from  New  England.  I  want  to  hear  from 
all  sections  of  the  country.  The  South  is  right  here.  We  would 
be  glad  to  hear  from  Mr.  Jones,  of  Memphis,  or  any  other  gentle- 
man from  the  South.     Mr.  Jones,  won't  you  favor  us? 

Mr.  F.  G.  Jones:  Mr.  President,  and  gentlemen  of  the  con- 
vention: We  certainly  have  gathered  very  considerable  infor- 
mation for  the  business  in  the  line  of  making  investments  at- 
tractive to  people  looking  for  that  line  of  security.  I  do  not  be- 
lieve it  would  be  possible  for  me  to  say  anything  that  would  be 
of  interest  on  the  subject.  We  have  gathered  some  points  here — 
ideas  that  are  new  to  us,  on  the  line  of  these  short  franchises. 
You  heard  from  New  York;  from  our  friend  of  the  Metropolitan, 
who  gives  a  pretty  good  idea  how  some  of  the  larger  companies 
have  gone  in  and  succeeded  in  getting  a  perpetual  franchise,  and 
then  gone  and  procured  legislation  as  to  the  25-year  law.  Those 
ideas  are  certainly  new  and  will  help  us  when  we  ask  for  exten- 
sion, and  it  is  gratifying  to  me  to  hear  these  things. 

The  President:  I  see  in  the  hall  another  New  England  gentle- 
man. Col.  Heft,  of  Bridgeport,  Conn.  He  has  had  a  very  large  ex- 
perience in  street  railway  business  and  is  very  level  headed. 

Col.  N.  H.  Heft:  Mr.  President  and  members  of  the  American 
Street  Railway  Association:  While  my  time  has  beer>  given  to 
building  these  roads,  I  have  not  been  required  to  direct  any  of 
my  energies  to  raising  the  money  for  them.  Our  board  of  direc- 
tors has  done  that.  I  have  simply  directed  my  energies  in  the 
direction  of  seeing  how  I  could  best  spend  the  money  to  make 
the  investment  the  most  desirable,  and  while  I  believe  that  it  is 
necessary  to  look  after  your  municipalities,  your  Legislature  and 
your  representatives  in  general,  yet  I  believe  that  the  greatest  bene- 
fits that  will  come  to  the  street  railway  investment  will  be  through 
the  mechanical  and  electrical  engineers  in  improving  the  present 
equipment  of  the  railroad.  I  believe  that  our  attention  never 
has  been  sufficiently  called  to  this  matter,  and  that  in  a  great  many 
cases  we  have  suffered  from  this  lack  of  attention  to  the  ques- 
tion of  car  equipment  and  to  the  weights  that  we  are  hauling  today. 
We  haul  one  passenger  for  whom  we  receive  5  cents,  and  for 
whom  we  are  compelled  to  stop  our  cars  twice,  to  take  him  on 
and  to  let  him  off.  In  going  over  the  question  of  weights  that 
we  are  drawing  today,  I  was  simply  horrified  to  find  that  for  every 
passenger  we  were  hauling  720  lb.  of  dead  weight,  where  the 
steam  railroads  are  hauling  137  lb.  with  their  standard  system  of 
railroad  equipment.  Now,  I  think  that  it  behooves  the  street 
railroad  managers  to  turn  their  attention  to  the  question  of  equip- 
ment to  see  if  we  cannot  get  rid  of  some  of  this  weight,  and  we 
expect  to  produce  within  the  next  two  months  a  car,  including 
the  entire  equipment,  that  will  not  exceed  227  lb.  per  passenger. 

Now,  I  have  been  very  much  gratified  in  listening  to  the  paper  of 
Mr.  Yerkes.  I  have  also  been  very  much  interested  in  what  our 
friend  Wyman  has  said.  He  is  always  good,  and  I  have  also 
listened  with  a  great  deal  of  pleasure  to  our  friend  Vreeland  of 
New  York.  I  do  not  think  I  can  add  anything  more,  and  can 
only  say  that  I  am  very  glad  to  have  been  here,  and  very  glad  to 
have  listened  to  you  all. 
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The  Presidciil:  It  llicrc  is  iiu  (uiihcr  ilisciissioii  on  tliis  paper, 
the  business  wliicli  has  been  laid  oul  (or  the  clay  is  over,  and 
the  convcnlion  may  adjourn  inilil  tomorrow  morning  at  10  o'clock 
sharp. 

It  is  tin-  iiUcDliiMi  to  have  these  meetings  ojien  promiilly  at  the 
h.iiir  ;ip|Kiinlcil.  Our  friends  have  laid  out  so  much  (or  us  outside 
of  ihe  meeting  to  do,  it  is  absolutely  necessary  that  we  should 
depart,  and  I  think  that  every  member  should  be  here  promptly 
tomorrow    morning. 

The  Secretary:  It  is  the  desire  of  the  local  committee  that 
every  delegate  here,  from  both  railroads  and  supply  houses,  will 
he  at  Ihe  Auditorium  this  evening  at  the  reception.  We  want  to 
get  acquainted  with  our  friends  from  a  distance.  The  reception  will 
be  held  in  the  .Xuditorium  parlors  at  8:30  p.  ni. 

The  convention   then  adjourned. 


Wednesday,  October  i8th. 

The  second  session  of  the  convention  was  called  to  order  by 
President  Sergeant  at  10  a.  m. 

The  secretary  read  an  invitation  from  the  Siemens  &  Halske 
Electric  Co.  to  visit  its  works,  and  announced  that  the  excursion  to 
the  Drainage  Canal  would  leave  the  Dearborn  station  at  1 130  p.  m. 
sharp,  and  that  no  tickets  would  be  required.  It  was  also  sug- 
gested that  the  delegates  bring  the  ladies  to  see  the  exhibits  in  the 
hall  tonight. 

The  following  paper  was  then  read  by  Mr.  Vanderveer: 

CARE  OF  CAR  EQUIPMENT. 


By  J.  H.  Vanderveer,  Superintendent  of  Shops.  Brooklyn  Heights 
Railroad  Co. 


In  giving  the  writer's  views  as  to  the  proper  care  of  car  equip- 
ments he  expects  them  to  be  thoroughly  criticised,  but  at  the 
same  time  it  should  be  borne  in  mind  that  different  conditions  obtain 
in  different  cities. 

When  the  writer  was  first  put  in  charge  of  a  street  railway  equip- 
ment, the  road  had  a  certain  number  of  cars  and  it  took  all  of  them 
to  operate  the  road,  except  from  8  p.  m.  to  6  a.  m.,  during  which 
time  all  inspections  were  made  and  all  possible  overhauling  done. 
If  a  car  broke  down  during  the  day  every  one  possible  was  put  to 
work  on  it,  including  the  motorman  and  conductor.  As  the  motor- 
men  in  those  days  all  carried  a  kit  of  tools  with  them,  and  inspected 
the  motors  at  the  end  of  each  round  trip  they  were  very  helpful 
when  it  came  to  overhauling.  However,  those  days  have  passed 
away  with  the  double  reduction  motor. 

In  the  maintenance  of  motor  equipments  today,  where  almost 
continuous  service  is  demanded  and  high  mileage  made,  only  those 
equipments  fitted  with  both  oil  and  grease  boxes  will  safely  run 
over  40  days  without  a  thorough  overhauling.  To  do  this  over- 
hauling a  large  road  will  be  obliged  to  do  it  at  a  number  of  diflferent 
points.  To  overhaul  a  motor  car  thoroughly  it  is  advisable  to  have 
at  each  overhauling  shop,  extra  trucks  with  motors  mounted  and 
all  in  first-class  order  ready  to  run  under  a  car  body  whose  trucks 
and  motors  need  overhauling.  To  properly  lift  the  body  from  the 
trucks  four  duplex  chain  hoists,  or  air  hoists,  conveniently  located 
together  with  two  cross  timbers  and  four  stirrup  irons  form  as 
good  a  combination  as  can  be  found,  and  will  do  the  work  with 
the  least  possible  injury  to  the  car  body.  When  the  body  is  lifted 
the  truck  to  be  overhauled  is  run  out  and  the  good  truck  sub- 
stituted, the  car  lowered,  connected  up  and  turned  over  to  the 
operating  department.  The  whole  operation  taking  about  one  hour, 
and  for  that  length  of  time  only  is  the  use  of  the  car  body  lost. 
For  convenience  in  overhauling,  a  suitable  crane,  properly  located, 
equipped  with  a  carriage  and  another  duplex  or  air  hoist,  will  be 
found  of  great  convenience.  Such  a  crane  can  be  readily  made  in 
any  blacksmith  shop  and  for  the  arm  a  piece  of  old  rail  can  be 
used.  When  the  motor  is  opened  the  armature  should  be  lifted 
out  and  placed  on  a  suitable  rack,  where  the  commutator  can  be 
cleaned  and  the  armature  tested  for  insulation.  The  fields  should 
also  be  tested  for  drop,  and  where  there  is  a  drop  those  fields  and 
armatures  should  be  used  in  motors  by  themselves,  keeping  new  and 
rewound  fields  andarmatures  in  motors  bythemselves.  This  prolongs 
the  life  of  the  equipment  and  reduces  the  number  of  crippled  cars 
taken  off  the  road.    The  motor  shell  should  be  thoroughly  cleaned 
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out,  either  by  compressed  air  or  by  washing  with  kerosene.  The 
grease  in  the  ?rease  boxes  should  be  taken  out  and  put  in  a  gear 
case  and  the  grease  boxes  thoroughly  washed  out  with  kerosene. 
Brush  holders  should  be  taken  out  and  thoroughly  inspected  and 
cleaned.  At  the  same  time  is  the  best  opportunity  for  truck  in- 
spection. The  writer  has  found  that  all  overhauling  done  with 
the  car  standing  over  the  pits,  the  bottom  half  of  motor  dropped, 
does  not  allow  the  thorough  overhauling  necessary  to  keep  the 
motor  equipment  in  the  shape  it  should  be  kept,  besides  tying  up  a 
complete  equipment  while  such  overhauling  is  being  done. 

In  the  matter  of  general  inspection  a  car  started  out,  say  today, 
in  perfect  order,  will  safely  run  five  days  before  it  is  necessary  to 
inspect  again.  In  this  connection,  to  inspect  from  20  to  25  cars 
per  day,  one  man  can  be  responsible  for  the  proper  inspection 
cf  all  trolleys,  including  the  taking  out  and  replacing  any  defective 
poles,  wheels  or  springs,  and  the  straightening  of  all  bent  poles. 
Another  man  should  be  responsible  for  the  proper  inspection  of 
all  circuits,  together  with  hood  switches,  fuse  boxes  and  lightning 
arresters.  Another  should  give  his  whole  attention  to  controllers. 
While  the  brakeman  and  his  assistant  should  be  able  to  keep  all 
brakes  in  good  shape  and  replace  all  wcrn  out  shoes.  This  ar- 
rangement of  inspection  and  overhauling  should  keep  the  truck  and 
motor  equipment  in  good  shape,  if  the  night  men  take  equally 
as  good  care.  The  writer  recommends  doing  as  little  work  as  pos- 
sible at  night.  At  a  car  house  operating,  say,  100  cars,  three  men 
should  be  able  to  grease  motors,  inspect  brushes  and  make  any 
small  trolley  repairs.  Car  cleaning  should  come  directly  under 
the  operating  department.  The  night  car  cleaning  should  be  limited 
to  sweeping  out,  cleaning  windows  and  dusting  cars,  while  all 
washing  should  be  done  in  the  day  time  while  the  car  swings  or 
is  on  the  stand,  if  the  car  house  is  on  one  end  of  the  line.  In  con- 
nection with  car  cleaning,  it  the  cars  are  of  the  closed  type  with  seat 
risers  and  drop  sash,  the  space  under  the  seat  should  be  cleaned 
once  a  week,  as  the  traveling  public  have  a  tendency  to  drop  news- 
papers, apple  cores,  etc.,  down  behind  the  seat  back,  not  to  men- 
tion the  bits  of  lunch  the  motcrmen  and  conductors  drop  there  if 
their  runs  compel  them  to  eat  on  the  car.  The  best  way  to  avoid 
this  and  to  also  save  the  annoyance  of  rattling  sash,  is  to  make  the 
sash  stationary  and  cover  over  the  space  between  the  top  of  the  seat 
back  and  sash  rail.  This,  of  course,  does  away  with  blinds  and 
compels  the  use  of  curtains.  The  cost  of  maintenance  is  reduced 
by  using  curtains  and,  at  the  same  time,  if  you  happen  to  be  an 
official  riding  in  a  car  of  this  type  you  need  not  be  in  fear  of  a  pas- 
senger pulling  a  blind  with  three  or  four  broken  slats,  and  the 
whole  thing  covered  with  dust  so  thick  that  you  can  write  your 
name  in  it  with  your  finger. 

A  car  house  from  which  100  cars  are  operated  should  have  a 
good  carpenter  stationed  there,  to  make  small  running  repairs  and 
to  take  care  of  bell  cords  and  register  ringing  devices.     Any  car 
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that  has  been  in  a  collision  and  damaged  so  badly  that  it  cannot  be 
repaired  in  one  day  should  be  sent  to  the  general  repair  shop. 
All  cars  should  be  taken  to  the  general  repair  shop  once  a  year 
and  the  body  put  in  thorough  repair,  and  the  car  varnished  or  burnt 
off  and  painted  anew,  as  the  case  may  demand.  While  the  car  is 
in  the  carpenter's  hands  the  wiring  should  be  gone  over  carefully 
and  put  in  shape.  If  the  car  goes  to  the  shop  with  its  regular 
truck  and  motors,  the  truck  should  be  run  out  and  gone  over  thor- 
oughly. In  case  it  is  a  built  up  truck,  all  rivets  and  bolts  should 
at  this  time  be  carefully  inspected  and  renewed  where  necessary. 
In  case  of  a  solid  side  frame  truck  it  should  be  carefully  squared 
to  see  that  it  has  not  sprung.  The  brake  rigging  at  this  time  should 
be  taken  apart,  and  if  it  is  a  truck  with  brake  beams  working  in 
slides,  the  beams  should  have  what  arc  termed  "Dutchmen"  jumped 
into  the  ends  to  bring  the  wearing  parts  back  to  their  original 
thickness,  as  the  beams  will  probably  be  found  to  have  worn  wedge 
shaped.  If  the  brake  beams  are  hung  in  links,  these  should  be  re- 
newed where  signs  of  wear  show.  At  this  repair  shop  should  be 
concentrated  all  classes  of  repair  work,  not  only  repairs  to  bodies 
and  trucks,  but  all  electrical  repairs.  The  writer  believes  it  pays 
for  all  railway  companies  to  make  their  own  repairs  to  electrical 
apparatus,  including  the  making  of  armature  coils  and  renewing 
of  commutators. 

In  connection  with  the  latter  the  writer  has  found  that  hard  drawn 
copper  makes  the  best  commutator.  This  is  bought  in  lengths 
and  the  bars  sawed  off  with  an  ordinary  metal  saw.  It  will  be 
found  that  the  same  bar  will  often  do  for  several  types  of  com- 
mutators. In  making  commutators  yourself  it  is  well  to  study  out 
the  diameter  and  increase  that  over  these  turned  out  by  the  fac- 
tories as  much  as  you  can  safely  get  between  the  brush  holders. 
Drop  forged  bars  can  also  be  had  for  any  width  of  commutators 
you  wish. 

On  repairs  to  controllers,  hood  switches,  etc.,  most  roads  will 
find  it  cheaper  to  buy  the  ordinary  repair  parts  and  then  assemble 
them,  themselves. 

In  conclusion,  the  writer  would  say  that  he  has  found  it  is  ad- 
visable to  make  car  body  repairs,  painting,  rewinding  armatures, 
making  commutators,  armature  coils,  field  spools,  etc.,  by  piece 
work.  If  good  inspection  is  provided  and  the  prices  honestly 
watched,  both  the  company  and  the  employe  are  gainers  by  this 
method.  The  writer  has  in  mind  a  case  in  point.  A  shop  was 
operated  by  day  work  and  the  regular  carpenters'  wages  were  $2.25 
per  day  of  10  hours.  Cars  that  were  being  remodeled  were  costing 
$120.  This  was  changed  to  piece  work  and  each  car  given  to  four 
men  for  $110  per  car.  It  was  found  that  the  men  could  do  it  easily 
for  this  and  make  about  $6  over  their  regular  wages.  They  soon 
became  so  expert  at  this  line  of  work  that  the  price  was  cut  to  $80 
per  car  gradually,  and  the  cars  are  being  turned  out  at  this  price 
now,  and  the  men  are  averaging  $2.50  per  day.  Close  inspection, 
however,  is  a  necessity. 


The  President:  The  thanks  of  the  Association  are  due  to  Mr.  Van- 
derveer  for  his  able  paper.  I  trust  that  it  will  be  very  fully  dis- 
cussed by  all  the  practical  men  that  are  here — and  I  don't  think  there 
are  many  impractical  ones.  I  want  to  call  on  some  one  to  open 
this  discussion,  and  I  will  ask  Mr.  Connette,  of  Nashville,  to  speak. 
I  know  he  is  able  to  discuss  this  thoroughly. 

Mr.  E.  G.  Connette:  Mr.  President,  and  gentlemen  of  the  Asso- 
ciation. My  primary  education  in  the  railway  business  being  with 
steam  railway  systems,  has  probably  diverted  my  mind  in  a  different 
direction  from  the  opinion  of  some  street  railway  people  in  regard 
to  the  inspection  and  maintenance  of  street  car  equipments.  You 
know  that  when  a  locomotive  makes  its  trip  of  100,  perhaps  150  or 
200  miles,  it  then  enters  the  round  house  and  is  inspected  and 
cleaned  and  all  necessary  repairs  made  before  it  makes  its  next 
trip.  So  with  the  line  with  which  I  am  connected  I  adopted  this 
method;  when  a  car  comes  in  from  its  trip  of  100  to  150  miles,  it  is 
first  cleaned,  then  inspected.  All  the  parts  of  the  motor,  including 
the  wire  connections  of  the  brush  contacts  and  all  the  parts  of  the 
truck  are  properly  inspected,  loose  parts  tightened  up,  and  all 
minor  repairs  made,  and  the  car  is  prepared  then  for  its  journey  on 
the  following  day.  My  experience  with  that  method  for  perhaps  10 
years  prompts  me  in  saying  it  has  been  entirely  satisfactory.  It  is 
argued  by  some  that  daylight  inspection  is  better  because  the  men 
have  a  better  opportunity  and  perhaps  feel  more  like  working  in 
daylight  than  they  do  in  night.     That  is  true  to  a  certain  extent. 


but  with  a  limited  car  equipment,  and  perhaps  with  the  car  barns 
located  in  such  a  manner  that  it  would  be  inconvenient  to  have  the 
car  run  in  during  the  day  from  time  to  time  to  have  the  inspection, 
cleaning  and  repairs  made,  it  therefore  becomes  necessary  with  some 
companies  to  do  the  work  at  night,  and  this  to  a  large  extent 
is  so  with  the  system  in  Nashville.  But,  as  I  have  stated,  the  sys- 
tem of  cleaning,  inspecting  and  making  minor  repairs  at  night  has 
been  very  satisfactory.  If  a  car  goes  out  in  the  morning  and  some- 
thing occurs  to  disable  the  car  and  it  is  brought  into  the  shed,  and 
the  defect  is  caused  by  the  lack  of  inspection  at  night,  why  then,  of 
course,  proper  action  is  taken,  and  that  is  an  incentive  to  the  night 
inspectors  to  do  their  work  properly,  because  if  they  do  not  do  it, 
results  will  tell.  Then  the  general  overhauling  of  the  car  is  done 
by  the  regular  repair  force  in  daylight,  and  we  make  it  a  rule  to  give 
the  motors  a  genuine  overhauling  perhaps  once  in  six  months. 
About  two  years  ago  we  had  a  very  large  exposition  in  Nashville, 
the  Centennial  Exposition,  in  commemoration  of  the  tooth  anniver- 
sary of  the  state.  During  that  period  we  hauled  a  very  large  number 
of  people,  trail  cars  behind  every  motor  car,  with  a  headway  of 
from  one  to  one  and  a  half  minutes  regularly  during  the  six  months 
of  the  Exposition,  and  there  were  but  six  motors  disabled.  I  think 
that  record  will  justify  me  in  stating  that  the  adoption  or  the  appli- 
cation of  steam  railway  methods  to  street  railway  service  has  been 
entirely  satisfactory  to  our  company.     (Applause.) 

The  President:  Gentlemen,  I  hope  this  discussion  will  go  on. 
It  seems  to  me  that  the  subject  is  one  that  comes  right  home  to 
all  of  us.  There  are  a  great  many  different  practices  in  the  country, 
I  think,  as  to  the  number  of  men  employed,  and  as  to  the  frequency 
of  inspection,  and  as  to  the  records  which  are  kept  of  failures  on 
the  street  or  the  failures  of  armatures,  wheels,  and  other  parts  of  the 
motor;  and  it  seems  to  me  that  we  should  have  a  pretty  free  dis- 
cussion here.  I  am  unable,  perhaps,  to  call  en  gentlemen  by  name, 
but  I  should  be  most  happy  to  have  them  get  up  and  announce 
their  names  and  tell  us  what  they  know  about  it. 

Mr.  W.  P.  Harrington,  Camden,  N.  J.:  We  have  a  road  on  which 
we  operate  at  this  time  about  43  cars,  and  do  the  bulk  of  our  in- 
spection and  general  repairs  at  night  time.  We  do  the  general 
repairs  and  painting  on  the  piece  work  system,  and  it  is  very  satis- 
factory. One  of  the  difficulties  we  found  in  adopting  the  piece  work 
system  was  in  fixing  the  price  for  the  work,  not  having  any  prece- 
dent, and  we  struck  upon  a  method  of  covering  possible  mistakes 
in  price  by  limiting  the  amount  of  bonus  that  we  would  give. 
If  we  set  a  contract  price  for  a  piece  of  work  at  say  $5,  and  the  work 
was  actually  done  for  $2,  that  would  make  a  profit  of  $3,  which 
would  be  entirely  disproportionate;  so  we  settled  on  the  limitation 
of  20  per  cent  of  the  actual  cost.  If  it  cost  $20  to  do  it  and  the  price 
was  $5,  the  bonus  paid  was  40  cents,  whereas,  if  the  cost  exceeded 
$5  the  loss  would  not  exceed  20  per  cent  of  the  actual  cost  price. 
That  seemed  to  satisfy  all  the  shopmen  and  enabled  us  to  settle 
quickly  and  use  our  best  judgment  in  price,  and  it  has  been  very 
satisfactory.  We  have  followed  that  same  practice  in  track  con- 
struction, and  in  every  respect  it  has  been  very  satisfactory. 

The  matter  of  car  cleaning  and  washing  with  us  is  a  very  serious 
matter,  on  account  of  the  great  amount  of  dirt  and  dust.  We  do 
our  washing  at  night,  and  are  doing  that  also  by  piece  work,  and 
washing  16  to  i8-ft.  bodies,  single  trucks,  at  15  cents  a  car,  and 
double  truck  cars  at  22  cents.  It  formerly  cost  us  from  40  cents 
to  60  cents  for  our  cars.  Those  figures  are  exceedingly  low,  I 
think,  and  the  work  is  very  satisfactorily  done.  I  personally  would 
like  to  know  what  the  expense  is  in  reference  to  the  number  of 
cars  that  are  housed  for  repairs,  taking  the  percentage  of  cars 
in  actual  operation.  On  one  road  we  average  about  10  per  cent 
of  the  actual  cars  in  operation  in  the  house  of  repairs.  I  think  this 
point  ought  to  be  brought  out  pretty  thoroughly,  because  it  is  a 
guide  to  know  hew  many  equipments  to  buy  and  provide  for  in  a 
road,  and  it  is  a  point  that  I  never  heard  discussed. 

The  President:  Perhaps  Mr.  Vanderveer  can  answer  that  ques- 
tion. 

Mr.  Vanderveer:  In  regard  to  the  allowance  of  10  per  cent, 
we  found  that  on  some  lines  it  would  average  10  per  cent,  but 
on  others  it  would  go  as  low  as  4  per  cent,  depending  a  great  deal 
on  the  service  and  on  the  equipment  we  may  have  at  that  particiilar 
depot.  Ten  per  cent  of  the  total  number  of  cars  is  the  extreme 
limit. 

Mr.  Harrington:  What  bo.iring  would  having  a  single  or  a  double 
motor  equipment  have  on  the  percentage?    We  are  running  single 
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motor  cquipmciils  and  I  know  our  depreciation  is  relatively  high  on 
our  armatures.  I  assume  a  great  deal  of  the  large  percentage  is 
due  to  that  fact.  What  is  your  experience  in  that  matter,  or  your 
judgment? 

Mr.  Vandcrvccr:  Well,  with  the  single  motor  equipments,  I 
have  had  nothing  to  do  the  last  year  or  two.  But  my  recollection  is 
that  we  ran  liigher  than  10  per  cent  on  single  motors.  Of  course 
Ihc  number  of  miles  run  per  day  and  the  style  of  motors  have  a 
great  deal  to  do  with  that. 

Mr.  Elwin  C.  Foster,  Lynn,  Mass.:  I  would  like  to  ask  Mr. 
Vandcrveer  if  he  considers  that  there  is  any  economy  in  operating 
a  single  motor.  As  I  understand,  the  gentlemen  have  been  speak- 
ing of  disabled  cars  which  are  lying  in  the  car  house  during  part 
of  the  day,  and  this,  I  understand,  is  due  to  defects  in  the  ap- 
paratus, and  he  says  that  10  per  cent  of  his  cars  were  in  the 
house  all  of  the  time.  I  might  say,  for  the  benefit  of  the  Asso- 
ciation, that  we  have  not  found  it  profitable  to  operate  single 
motor  cars,  practically  on  account  of  the  increased  expenses 
created  in  the  maintenance  of  them,  as  compared  with  the  double 
motor  cars.  This  past  season  we  have  been  operating  one  lo-bcnch 
open  car  with  one  pair  of  G.  E.  S7  motors  of  52  h.  p.  capacity 
(ach.  That,  as  of  course  you  all  recognize,  is  much  greater  than 
the  power  required  to  operate  a  single  lo-bench  single  truck 
car.  But  the  result,  so  far  as  repairs  are  concerned,  has  been  very 
satisfactory,  there  being  no  repairs  necessary  on  that  car  the  entire 
summer.  The  car  has  made  about  120  miles  a  day  and  we  have  not 
worn  out  even  a  set  of  brushes.  Now,  I  believe  it  has  been  the 
custom  in  the  past  to  operate  a  motor  of  too  small  capacity,  and 
by  reason  of  that  small  capacity  the  expense  of  maintenance  has 
been  increased  very  materially.  I  would  ask  the  previous  speaker 
if  he  has  any  figures  as  to  the  cost  for  labor  of  painting  up  and 
varnishing  the  cars. 

Mr.  Harrington:  In  reference  to  the  first  matter,  the  de- 
preciation in  using  single  motor  equipment,  we  have  been  using 
single  motor  equipment  practically  up  to  date,  with  the  exception 
of  a  tew  double  truck  cars  we  recently  purchased.  About  a  year 
ago  we  took  one  of  our  i8-ft.  trucks  with  double  equipment,  330, 
and  where  we  average  a  car  in  the  house  say  once  in  10  days  with 
a  single  motor  equipment,  that  car  has  only  been  in  the  house 
three  times  in  the  year,  and  that  for  only  petty  repairs.  On  the 
strength  of  that,  our  directors  have  concluded  to  double  the 
equipment  of  12  of  our  cars  as  a  starter.  Our  armature  depre- 
ciation has  been,  in  my  judgment,  tremendous,  and  altogether 
out  of  reason.  For  a  so-mile  road  we  have  one  armature  man 
busy  all  the  time,  doing  nothing  else,  and  I  think  we  can  put  him 
on  other  work  when  we  get  a  different  equipment.  The  exact 
difference  in  cost  is  diflicult  to  say,  but  we  are  sure  that  we  will 
very  materially  cut  that  down.  In  reference  to  the  cost  in  mount- 
ing, we  have  the  figures  all  listed  out  for  the  general  run  of  the 
work.  For  a  car  to  be  taken  in  the  house  and  the  paint  burned 
off  and  painted  and  varnished  throughout,  the  inside  varnished, 
the  contract  price  is  $20.  For  ordinary  touching  up  and  varnish- 
ing the  outside  with  the  paint  that  is  already  on,  and  one  coat 
of  varnish  on  the  outside,  the  contract  price  is  $6.  The  cost 
of  the  material  runs  approximately  the  same  as  the  other.  But 
I  have  the  figures  for  all  that  on  file. 

Mr.  Foster:  I  would  like  to  ask  the  gentleman  the  rate  of 
wages  paid,  where  the  work  is  done  in  the  house. 

Mr.  Harrington:  We  pay  painters  $2.50  a  day  and  carpenters 
$2  a  day  for  that  class  of  work. 

Mr.  W.  P.  Read,  Salt  Lake  City:  How  many  coats  of  paint 
do  you  include  in  your  specifications?  The  number  of  coats  of 
varnish  that  you  are  under  contract  to  receive? 

Mr.  Harrington:  The  usual  formula  of  putting  on  the  first  coat, 
that  is  the  rough  stuff,  rubbing  down,  putting  on  the  second  coat, 
rubbing  that  down,  and  putting  on  three  coats  of  varnish.  There 
are  really  five  distinct  steps  in  the  operation. 

Mr.  Connette:  There  is  one  element  of  saving  in  running  single 
motors  where  they  can  be  run,  and  that  is  in  power.  In  Nashville, 
Tenn.,  there  is  very  little  level  ground.  It  is  up  and  down  hill 
everywhere.  But  I  tried  the  experiment  of  a  single  motor  and 
found  that  by  test  it  used  about  35  per  cent  less  power  than 
with  double  equipments,  but  we  could  not  use  the  single  motor 
for  the  lack  of  traction.  Most  of  our  roads  have  no  loops  at  the 
ends,  and  consequently  the  ends  of  the  cars  are  reversed,  and 
when   the   motor   was   in   front   there   were   a   great   many   places 


where  it  was  quite  difficult  to  get  up  with  a  single  motor,  on  ac- 
count of  traction.  When  the  motor  was  on  the  rear  axle,  that 
difTicully  was  not  so  great,  but  there  is  a  saving  in  power  by  the 
use  of  a  single  motor.  It  strikes  me  that  where  single  motors 
are  used  it  would,  to  a  large  extent,  limit  the  capacity  of  the  car 
or  the  size  of  the  car  in  proportion  to  the  power  of  the  motor 
used.  Now,  in  Louisville,  Ky.,  where  they  operate  jKjssibly 
200  or  300  cars,  it  has  been  my  observation  that  nearly  all  of  them 
arc  run  with  one  motor,  one  S.  K,  G.  motor,  but  the  cars  are 
small,  most  of  them  having  been  old  horse  cars  converted  into 
electric  cars,  and  the  city  is  comparatively  level,  and,  as  I  under- 
stand it,  they  arc  operated  very  satisfactorily. 

Mr.  R.  Douglass,  Cleveland,  O:  It  seems  to  me  that  this 
question  of  single  and  double  truck  cars  depends  a  good  deal  upon 
the  condition  of  your  track.  I  represent  the  Big  Consolidated 
road  of  Cleveland,  where  we  recently  had  a  little  disturbance,  and 
we  have  some  old  Johnson  rails  on  chairs,  and  all  that  sort  of 
thing.  Our  people  have  recently  purchased  150  double  truck 
cars,  modern  cars.  One  motive  was  to  keep  up  with  the  times, 
handle  our  people  promptly,  and  another  reason  was  because  we 
had  some  bad  track.  By  putting  these  double  truck  cars  on  we 
could  run  our  cars  very  smoothly  over  that  track  that  was  al- 
most unbearable  with  our  single  truck  cars.  It  seems  to  me  it 
is  a  question  of  track  to  a  great  extent.  I  think  a  lo-bench 
open  car  or  an  18  to  24-ft.  open  car  on  long  wheel  base,  single 
truck  can  be  operated  much  better  than  the  other  kind. 

When  I  went  to  the  Big  Consolidated  road,  May  ist,  I  found 
that  painting  contracts  were  in  force  there,  and  they  were  very 
unsatisfactory.  The  company  was  paying  25  per  cent  more  for 
painting  cars,  that  is,  painting,  touching  up,  burning  off  old  paint 
and  varnishing  the  different  equipments,  than  it  actually  costs 
now  by  day  work,  and  we  were  not  getting  as  good  work.  We 
get  much  more  satisfactory  work  by  day  work,  and  I  think  we 
save  25  per  cent.  That  would  apply  to  painting  and  varnishing. 
We  have  a  contract  for  making  armature  coils  and  doing  that  sort 
of  work,  which  is  entirely  satisfactory.  I  have  not  canceled  that 
contract;  it  is  still  in  force.  That  is  the  only  contract  work  we 
do.     I  have  not  seen  fit  to  change  that. 

Now,  about  the  trolley  wheels.  When  I  went  to  the  Brooklyn 
Heights  road  about  five  years  ago  Mr.  Vandcrveer  was  still 
there,  but  I  don't  think  I  ever  made  his  acquaintance.  They  were 
making  their  trolley  wheels  out  of  tempered  brass  and  copper.  I 
have  often  wondered  since  why  we  do  not  put  in  a  brass  foundry 
and  make  our  own  trolley  wheels.  We  are  buying  our  castings 
in  the  rough,  and  have  a  very  well  equipped  shop  and  are  turning 
them  out.  I  wonder  why  we  do  not  make  those  castings  ourselves. 
We  have  to  scrap  our  old  copper  and  brass  at  about  15  cents  a 
pound,  and  then  pay  a  large  price  for  new  wheels.  Yet  I  believe 
the  Brooklyn  Heights  Co.  has  discontinued  that,  have  they  not, 
Mr.  Vanderveer? 

Mr.  Vanderveer:  In  regard  to  the  brass  foundry,  while  it  is 
very  handy  to  a  large  road,  our  experience  was  that  we  made 
things  out  of  brass  that  we  should  have  made  out  of  iron,  and 
we  shut  it  down  for  the  time  being,  but  started  up  a  short  time 
ago  to  help  out  on  some  parts  for  motor  equipment.  That  was 
a  part  that  could  have  been  made  out  of  cast  iron  if  we  could 
have  reached  the  cast  iron  people  as  well  as  we  could  the  brass. 

Mr.  Douglass:     Is  it  not  economical  to  make  your  own  wheels? 

Mr.  Vanderveer:  Yes,  if  the  matter  is  followed  up  properly,  I 
think  it  is  the  proper  thing  to  do. 

Mr.  Douglass:    And  you  can  save  25  to  30  per  cent? 

Mr.  Vanderveer:  Easily.  There  is  always  a  tendency  though 
to  drift  out  into  other  matters. 

Mr.  Douglass:  I  am  surprised  more  of  us  do  not  make  our 
wheels. 

Mr.  Beggs:  Whether  or  not  a  road  could  profitably  make 
trolley  wheels,  like  many  other  parts  in  use,  would  depend  upon 
what  they  are  compelled  to  pay  for  them.  I  have  a  contract 
for  trolley  wheels  at  the  present  time,  made  according  to  our 
formula,  such  as  have  been  used  on  our  lines,  and  seem  to  be 
the  most  advantageous  as  to  the  proper  degree  of  hardness  to 
give  the  best  results  without  wearing  the  wire;  these  preferably 
permit  wear  on  the  wheel,  which  is  easily  repaired,  at  23  cents  a 
pound,  and  we  contract  for  converting  the  worn  out  trolley  wheels 
into  others  of  equal  weight.  Now,  I  don't  believe  that  any  road 
can  afford  to  put  in  a  brass  foundry  and  make  trolley  wheels  if 
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they  can  buy  them  for  approximately  that  amount,   because  the 
old  wheel  you  could  get  l6  cents  a  pound  for. 
Mr.  Douglass:    That  is  the  rough  casting? 

Mr.   Beggs:     No,  the  finished  wheel.     We  use  a  5-in.  diameter 
wheel  on  our  line,  because  a  large  wheel  travels  at  less  speed  than 
a     small     one.       Our    wheel     weighs     approximately     something 
over   three   pounds,   nearly   three    and    a    half    pounds,    finished. 
Take  that,  with  the  brushes,  and   I  do  not  believe  that  there  is 
any  road  that  is  making  its  own  wheels  that  can  maintain  a  brass 
foundry.     In  that  connection  I  would  like  to  suggest,  the  argu- 
ment is  so  often  made  by  municipalities  that  they  can  operate  an 
electric  lighting  plant  and  other  public  utilities  at  less  than  wo 
gentlemen  who  are   in   that  business;   that   very   many  times   our 
special  foundry  in  connection  with  our  roads  is  not  charged  with 
all  that  it  should  be  charged.    That  is  too  often  the  case  with  the 
brass   foundry   and   other  appliances   run   in  connection   with   the 
road.     There  is  nothing  charged  to  it  for  superintendence.     You 
fail  to  charge  up  to  it  the  amount  that  it  represents,  and  when 
it  covers  that  amount  I  do  not  believe  any  road  that  makes  a  proper 
contract  for  trolley  wheels  can  begin  to  make  them  as  advantage- 
ously as  some  shop  which  has  other  things  to  make  of  the  same 
character.     It  depends  very  largely  on  how  the  contracts  for  the 
roads   are   made.      For   instance,    I   am   now   paying   30   per   cent 
more    for   trolley    wheels   than    a   contract    made    about   eighteen 
months  ago  called  for,  and  in  order  to  get  what  was  a  satisfactory 
figure  to  me,  knowing  the  difference  between  the  relative  value  of 
brass,   copper,   zinc   and   tin   entering   into   the   composition   of   a 
trolley    wheel    for   our    own    use,    I    made    a    contract    for    S.ooo 
wheels,   to   be   delivered   to   us   at   the   convenience    of   the   shop 
turning  them  out,  made  according  to  our  formula  and  according 
to  our  pattern.     They  can  turn  them  out  between  times  at  their 
shop,  and  I  know  that  I  could  not  run  a  brass  foundry  and  begin 
to  turn  those  wheels  out  for  what  they  cost  us  today  under  a  5,000 
wheel  contract.     I  would  like  to  throw  out  a  suggestion  here,  Mr. 
President.     It  is  not  in  line  with  this,  but  in  regard  to  motors,  and 
particularly  in  reference   to  what   my   friend   Douglass   says,   who 
claims  they  just  made  a  contract  for  a  large  number  of  double 
truck  cars.    I  would  like  to  give  him  the  benefit  of  our  experience 
at  Milwaukee  in  reference  to  the  increase  of  motors.     I  do  not 
believe  any  road  can  advantageously  run  one  motor.     I  never  have 
believed  so  in  ten  years.     I  do  not  believe  so  now,  for  the  reason 
that   the   35   per  cent  power   that   is   saved   I   think   is   three-fold 
paid  out  in  the  greater  cost  of  repairs  to  the  single  motor,  and 
to  other  parts.     The  cheapest  thing,  virtually,  that  we  put  in  the 
electric  railroad  today  is  the  power  that  moves  the  cars.     It  costs 
less  than  almost  anything  else  in  the  service.     Three  and  a  half 
years   ago    we   adopted   a    standard   car   on    our    lines;    a    double 
truck  car.     We  have  been  steadily  advancing  and  improving  that 
equipment,  until  this  year  we  put  on  25  cars.     We  put  on  about 
35  new  cars  annually  in  order  to  keep  up  our  equipment.     They 
are  double   truck   cars,   our  standard.     For  three   years   we   con- 
tented ourselves  with  two  motors  on  these  cars.     We  put  on  25 
cars  this  year  and  have  a  contract  now  for  30,  to  be  delivered  in 
April  next,  on  which  we  shall  put  four  motors,  a  motor  on  each 
axle.     We  have  done  this  for  the  sake  of  economy  and  in  order 
to  provide  facilities  for  giving  good  service.     Our  traction  is  very 
much  better.    We  can  speed  up  a  car  very  much  more  quickly,  and 
in  a  city  where  you  have  to  stop  every  300  or  400  ft.  it  is  an  im- 
portant matter  to  gain  a  second  or  two  in  getting  in  motion.     For 
that  reason  we  have  finally  adopted,  at  considerable  expense,  the 
four  motor  car.     We  put  on  ten  cars  is  or  18  months  ago,  with 
four  motors,  and  we  find  it  costs  less  for  the  maintenance  of  cars 
with  four  motors  than  it  does  those  of  two.     The  actual  co%t  of 
repairing  that  equipment  is  very  much  reduced,  and  the  number 
of  cars  we  have  in  the  shop  do  not  average  2  per  cent.     Taking 
up  what  my  friend  from  Camden  says,  we  seldom  have  to  pull  one 
of  them  into  the  shop.    We  can  get  the  cars  up  to  speed  between 
streets  in  a  very  few  seconds,  and  if  the  car  gets  behind  time  it 
has   the   reserve   power   which   enables   it   to   make   speed,    which 
is  a  very  important  element  in  the  economical  running  of  street 
railways.     We  run  pretty  long  lines  in  our  city,  few  are  less  than 
seven  or  eight  miles  from  terminal  to  terminal;   in  that  run  we 
make,  say,  200  stops,  and  a  second  or  two  in  each  stop  means  a 
considerable  amount  in  the  run,  and  aids  us  in  maintaining  our 
schedules.     We  know  that  the  cars  with  our  four  motor  equip- 
ment,  speaking  off  hand,   require   30  per  cent   more   power   than 


the  others  to  pull  them  over  the  same  line,  but  we  are  making 
higher  speed,  consequently  saving  money  in  other  ways,  giving 
more  satisfactory  service  and  saving  our  equipment.  As  I  said, 
the  cheapest  thing  we  have  is  power. 

Mr.  Douglass:  What  type  of  motor  have  you? 
Mr.  Beggs:  We  have  the  G.  E.  1,000.  We  put  one  G.  E.  1,000 
motor  on  each  axle.  We  have  a  number  of  grades,  but  none  are 
very  severe,  and  we  have  no  trouble.  When  it  comes  to  a  slip- 
pery rail  in  winter  we  never  have  to  worry  about  whether  our 
four  motor  equipment  car  is  going  to  get  over  the  line.  Our 
number  of  flat  wheels  is  very  greatly  reduced.  So  that  in  every 
way  the  cost  of  maintenance  of  the  four  motors  is  25  per  cent 
less  than  on  the  two.  One  of  the  reasons  we  adopted  these  cars 
was  to  give  better  service  to  the  public  and  to  be  able  to  make  our 
time  more  regularly  and  haul  larger  crowds.  We  use  pretty  large 
cars,  almost  as  heavy  as  steam  railroad  cars.  We  have  them 
built  to  seat  44  passengers;  22  double  seats.  We  frequently  have 
over  100  passengers  in  those  cars  and  on  the  very  wide  platforms. 
The  car  is  41  ft.  over  all.  This  is  the  car  we  have  taken  as  a 
standard,  after  many  years  of  careful  experimenting.  I  don't  re- 
member the  number  of  men  in  our  armature  shop,  but  it  is  half 
of  what  it  was  10  years  ago. 

Mr.  Connette:  I  don't  mean  to  advocate  a  single  motor  equip- 
ment, but  I  do  say  this,  that  for  small  cars,  where  the  streets  are 
comparatively  level  and  where  the  power  of  the  motor  is  in  pro- 
portion to  the  size  of  the  car,  that  it  can  be  operated  for  less 
expense  than  a  double  motor  equipment.  I  know  by  actual  meter 
testing  that  with  an  i8-ft.  closed  car  body,  single  truck,  double 
motor,  that  it  requires  about  150  kw.  hours  per  day  for  125  to 
140  miles.  The  cost  of  power,  of  course,  varies,  but  a  fair  average 
is  one  cent  per  kw.  hour,  therefore  if  you  use  150  kw.  hours  per 
day  and  save  33  1-3  per  cent,  the  saving  of  power  would  be  50 
cents  per  car  per  day,  and  where,  we  will  say,  30  cars  are  run 
it  means  $15  per  day,  and  it  strikes  me,  with  the  experience  I  have 
had  in  maintenance,  that  it  will  not  cost  as  much  to  maintain 
one  motor,  even  with  a  little  extra  service,  as  it  does  to  maintain 
two  motors.  We  have,  with  two  motors  of  the  ordinary  kind  that 
is  used,  four  fields  and  two  armatures,  with  all  the  incidental 
connections,  and  it  is  common  sense  to  say  if  you  are  running  only 
one  motor  with  even  extra  service  it  would  not  cost  as  much  in 
power  to  maintain  it  as  it  would  two  motors.  But  when  the  ele- 
ment of  service  enters  into  the  question  in  larger  cities,  where 
you  have  got  to  have  large  cars  and  high  speed  and  heavy  travel, 
then  perhaps  our  judgment  would  change  to  the  double  motors, 
because  you  can  give  more  effective  and  more  satisfactory  service 
with  two  motors  on  a  car  than  you  can  with  one  motor.  But 
so  far  as  the  element  of  service  is  concerned,  I  believe  that  it  is 
more  economical  to  operate  one  motor  than  it  is  two  motors 
where  it  can  be  done,  and  I  believe  that  this  practice  is  limited  to 
small  places,  and  where  the  streets  are  comparatively  level. 

Mr.  Foster:  I  would  like  to  ask  Mr.  Beggs  what  is  the  average 
rate  of  speed  made  by  the  four  motor  cars,  also  if  he  uses  power 
brakes,  and  if  so  what  kind? 

Mr.  Beggs:  No.  we  don't  use  power  brakes  on  our  city  equip- 
ments. We  try  to  maintain  a  speed  of  about  8^  miles  an  hour 
over  the  whole  city  system.  We  furthermore  maintain  on  our 
lines  probably  the  longest  headway  of  any  city  in  the  United 
States  for  a  thickly  populated  city,  and  one  of  the  means  of  doing 
it  is  the  larger  cars,  the  great  regularity  we  maintain  in  our  time 
table,  which  is  adhered  to  as  closely  as  that  of  a  steam  road. 
Even  on  lines  where  we  stop  every  300  or  400  ft.  we  make  on  an 
average  8H  miles,  and  sometimes  9  miles  per  hour.  There  is 
none  of  our  equipments  that  runs  less  than  160  to  170  miles  daily. 
On  our  interurban  lines  we  make  as  high  as  380  miles  a  day.  We 
have  a  considerable  number  of  interurban  lines  spreading  out  like 
the  spokes  of  a  wheel.  We  use  only  the  ordinary  ratchet  brake 
on  our  city  cars.  We  have  one  line  on  which  we  make  19  trips 
a  day,  with  hourly  cars,  and  we  do  that  with  two  cars.  These 
two  cars  keep  up  the  service,  making  19  trips  of  20  miles  each. 
On  those  cars  we  have  air  brakes  and  arc  headlights,  both  of 
which  elements  are  indispensable  to  a  high  rate  of  speed. 

Mr.  Foster:  What  is  the  maximum  rate  you  are  able  to  attain  on 
the  interurban  line? 

Mr.  Beggs:  Fifty  miles  an  hour  on  certain  portions  of  the 
line.  The  cars  become  part  of  the  city  service  when  they  get 
within  the   city  limits.     We   make  a  speed   outside  the   city  limits 
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of  fioiii  30  miles  .111  lioiir  lip  lo  as  high  as  40  ami  50  miles  an 
hour.     On  all  of  our  city  lines  we  have  high  spcc<l  gears. 

Mr.  Foster:  Is  that  on  the  public  highway,  or  on  a  private 
right  of  way? 

Mr.  Beggs:  On  the  iiartiiular  iiiu-  I  refer  to  half  of  it  is  on  a 
private  right  of  way.  We  have  one  intcrurban  line  which  is  all  on 
the  public  highway.  On  that  line  we  do  not  make  quite  as  higli 
speed. 

Mr.  Albion  E.  Lang,  Toledo,  O.:  Mr.  President,  I  want  to 
touch  upon  two  subjects  that  seem  to  be  most  prominently  before 
the  convention  this  morning,  and  the  first  is  with  reference  to  the 
m.iintenance  of  a  brass  foundry.  We  arc  operating  a  street  railway 
and  electric  light  plant  combined,  and  we  maintain  a  brass  foundry, 
and  I  take  it  that  that  is  an  endorsement  of  the  wisdom  of  main- 
taining a  brass  factory.  Wc  pay  our  brass  fouiulryman  daily  wages 
of  $1.75  per  day,  and  he  is  a  good  man.  lie  spends  his  entire  time 
in  the  brass  foundry  and  he  takes  every  scrap  of  brass  that 
we  have  and  works  it  into  every  place  on  the  cars  and  about  the 
power  house  that  brass  is  used,  and  wc  are  satisfied  beyond  any 
doubt,  the  most  economical  way  lo  operate  a  railroad  is  to  main- 
tain your  own  brass  foundry.  We  cast  our  own  trolley  wheels, 
and,  as  I  say,  every  fitting  of  the  car  that  brass  enters  into  is  manu- 
factured from  our  furnace.  Now,  with  respect  to- the  double  car 
equipment.  It  depends,  I  think,  very  largely  upon  local  conditions 
with  respect  to  grades.  We  operate  two  motors  on  each  car,  our 
standard  being  the  No.  3  Wcslinghouse  motor.  We  have  a  few 
G.  E.  800,  but  a  suggestion  that  I  desire  to  make  that  may  be  of 
value  to  some  of  you  is  the  fact  that  we  have  just  entered  upon  a 
method  of  splicing  two  i6-ft.  body  cars  together.  It  has  been  a 
serious  question  with  us  what  to  do  with  four-wheel  cars  that  have 
been  in  operation  from  eight  lo  ten  years,  and  following  the 
same  line  of  procedure  that  they  adopted  at  Columbus  about  three 
years  ago,  we  have  just  taken  two  i6-ft.  body  cars  and  spliced 
them  together,  and  put  them  on  double  trucks,  and  we  have  placed 
those  cars  upon  one  of  our  longest  lines,  where  we  have  been 
maintaining  a  nine-minute  interval  for  some  two  or  three  years, 
but  found  a  necessity  for  shortening  the  interval.  To  overcome 
that  necessity  we  have  concluded  to  put  these  double  truck  cars 
upon  that  line,  and  we  have  had  them  out  now  about  sixty  or 
ninety  days,  and  they  look  just  like  new  cars.  An  expert,  of 
course,  could  tell  the  difference,  but  the  riding  public  say  "What 
a  magnificent  car  this  is!"  They  are  pleased  beyond  measure, 
and  we  think  by  that  means  that  we  are  going  to  still  maintain  our 
nine-minute  headway  without  complaint,  because  they  take  more 
passengers  and  their  speed  is  just  as  good  as  the  i6-ft.  car.  It 
was  argued  that  we  would  not  be  able  to  maintain  our  speed,  using 
a  25-h.  p.  motor,  but  in  our  city  where  we  have  few  grades  we  find 
we  can  maintain  our  speed  just  the  same  with  our  double  truck 
cars  as  we  did  with  our  i6-ft.  cars,  and  you  can  see  that  it  can 
earn  a  good  deal  more  money,  and  I  think  that  where  the  situation 
of  the  road  is  similar  to  ours  that  you  will  find  it  of  great  ad- 
vantage to  take  some  of  these  cars  that  are  nearly  ready  for  re- 
tirement, and  by  putting  in  new  sills  and  bracing  them  up  properly 
you  can  utilize  them  for  a  long  time. 

Mr.  Beggs:  Have  you  any  estimate  as  to  what  it  has  cost  to 
reconstruct  these  cars? 

Mr.  Lang:  In  the  neighborhood  of  $300.  including  the  labor 
and  material  entering  into  it. 

Mr.  Beggs:  That,  of  course,  makes  a  longitudinal  seat  car 
when  you  are  through  with  it? 

Mr.  Lang:    Yes. 

Mr.  Dimmock:  I  would  like  to  say  for  Mr.  Lang's  benefit 
that  we  took  i6-ft.  car  bodies  after  they  had  been  in  service  between 
6  and  7  years,  spliced  them  together,  made  a  42-ft.  car  over  all. 
including  vestibules,  and  have  run  them  5  years,  and,  outside  of 
the  painting,  we  have  had  practically  no  repairs  to  speak  of  since 
the  day  they  were  built.  I  think  the  splicing  of  those  cars  cost 
us  in  the  neighborhood  of  $300  or  $400.  I  have  forgotten  the 
exact  price,  as  it  was  some  time  ago.  but  we  find  with  the  double 
truck  cars  that  the  service  is  better.  It  was  also  claimed  that  we 
could  not  keep  up  our  schedule,  with  the  same  headway,  after 
splicing  these  cars,  and  especially  after  putting  gates  on  them. 
We  equipped  these  cars  with  gates,  which  are  operated  with  a  lever 
by  the  motoneer,  and  we  find  that  although  the  power  consumed 
is  greater  than  it  was  before  the  gates  were  put  on,  on  account  of 
the  greatest  number  of  dead  stops  that  are  required  to  be  made. 


nevertheless  this  type  of  car  is  giving  good  service,  and  is  run- 
ning on  the  same  time  card  as  the  i6-ft.  cars,  the  speed  being 
as  high,  many  limes,  as  30  miles  an  hour,  and  the  repairs  are  not 
any  more  than  they  arc  on  the  cars  running  up  town,  which  arc 
only  i6-ft.  cars. 

Mr.  Beggs:  I  would  like  to  ask  if  the  cost  of  splicing  the  two 
i6-ft.  car  bodies  makes  provision  for  the  trucks? 

Mr.  Lang:    No,  it  does  not. 

Mr.  Beggs:  What  do  the  trucks  cost,  or  do  you  put  regular 
double  trucks  under  them? 

Mr.  Dimmock:     Double  trucks. 

Mr.  Beggs:  That  is  an  important  question,  because  wc  have 
canvassed  that  matter  thoroughly  for  three  years,  and  wc  finally 
determined  that  it  was  not  economy  to  splice  our  old  car  bodies,  for 
the  reason  that  by  the  time  you  have  added  the  cost  of  these 
trucks  to  the  cost  of  the  car,  it  would  still  be  an  old  car  and  will 
have  cost  half  as  much  as  the  best  car  that  can  be  built.  Of 
course,  as  Mr.  Lang  has  said,  local  conditions  have  a  great  deal 
to  do  with  it.  We,  in  our  city  upon  the  lake,  this  summer  have  had 
very  little  warm  weather  that  would  require  people  to  go  out  to 
take  rides  in  the  open  cars.  Wc  intend  to  dispense  entirely  with 
rpen  cars  and  get  our  equipment  down  to  a  standard  that  we  can 
run  all  the  year.  In  order  to  do  that  we  have  cross  scats  on  all 
cars  and  must  have  greater  width  of  body  than  you  have,  ours 
being  9  ft.  6  in.  This  gives  us  two  cross  seats  with  a  very  good 
center  aisle.  We  do  not  want  any  longitudinal  seats  on  our  cars. 
Our  patrons  prefer  our  standard  car,  and  with  the  sash  down  it 
virtually  becomes  an  open  car.  We  have  a  car,  then,  on  which 
'•e  do  not  have  to  change  the  equipment.  There  arc  no  trucks 
to  take  out  or  anything  of  that  kind.  I  want  to  bring  out  that  the 
$300  docs  not  begin  to  cover  all  the  expense  that  is  involved  in 
reconstructing  the  old  car  bodies,  and  I  think  you  will  all  admit 
that  when  you  have  taken  an  old  car  body  that  was  built  for 
the  lighter  traffic  for  which  it  was  intended  some  years  ago,  it 
will  only  be  a  little  time  before  the  car  will  begin  creaking  again. 

Mr.  Dimmock:  Wc  have  run  our  cars  five  years  without  re- 
pairs, but  in  order  to  make  the  car  as  good  as  wc  thought  it  ought 
to  be,  we  had  a  steel  frame  put  around  the  bottom  of  it,  and  very 
heavy  truss  rods,  which  have  caused  the  car  to  stand  up  to  all  con- 
ditions of  traffic,  bad  track,  etc.,  but  I  will  admit  one  point,  that  if 
we  were  buying  new  cars  we  would  prefer  them  wider  and  prefer 
the  cross  seats;  and  as  to  your  open  car  we  also  spliced  our  i6-ft. 
open  cars  and  the  difference  in  the  two  cars  is  that  the  closed  car 
seats  44  people,  while  the  open  car  seats  75.  Another  feature 
that  we  could  not  lose  sight  of  was  the  track  center.  Our  track 
centers  will  not  permit  of  a  wide  car,  therefore  that  aided  us  in 
making  a  decision  much  quicker.  If  the  track  center  had  been 
wider  we  might  have  considered  a  new  car.  Still  wc  feel  we  are 
money  in  pocket  by  the  splicing  of  them  as  wc  have. 

Mr.  Foster:    What  is  the  depth  of  the  flange  on  your  wheels? 

Mr.  Beggs:     I  think  it  is  an  inch  and  an  eighth. 

Mr.  Foster:    Do  you  run  that  over  a  T  rail  or  a  grooved  rail? 

Mr.  Beggs:  Our  standard  road  bed  construction  is  a  T  rail,  with 
granite  headers  and  stretchers.  We  form  the  groove  out  of  granite, 
and  I  think  if  you  come  to  Milwaukee  you  will  see  almost  the 
same  effect  as  a  grooved  rail.  We  put  down  a  rail  that  will  per- 
mit the  city  to  pave  in  any  way  it  wants. 

Mr.  Dimmock:  Before  we  get  away  from  the  question  of  trolley 
wheels,  I  would  like  to  ask  if  any  of  the  gentlemen  present  have 
kept  the  mileage  on  their  trolley  wheels. 

Mr.  Beggs:  We  get  from  8.000  to  9.000  miles  out  of  our  trolley 
wheels.  I  know  there  are  roads  that  get  as  high  as  16,000  or 
17.000  miles.  We  use  a  composition  consisting  of  86  per  cent  of 
copper  with  8  or  9  per  cent  of  tin  and  4  or  5  per  cent  of  zinc,  and 
we  get  a  composition  which  allows  the  wheel  to  wear  rather 
than  the  trolley  wire.  It  costs  us  much  more  to  wear  out  a 
trolley  wire  than  it  does  to  wear  out  trolley  wheels.  I  know 
there  are  certain  roads  that  make  a  boast  of  how  many  miles  they 
get  out  of  a  trolley  wheel.  W'hen  I  went  to  Milwaukee  three 
years  ago  I  found  them  using  a  steel  wheel.  The  result  was 
rapid  wear  on  the  trolley  wire. 

The  President:  Is  there  any  further  discussion  on  this  subject? 
If  not,  I  think  we  should  take  up  the  subject  on  which  we  were 
promised  the  paper  from  Mr.  Kilgour.  of  Cincinnati,  which  is 
"The  Modern  Street  Railway  Shop."  I  would  ask  whether  Mr. 
Kilgour  is  in  the  hall.     The  committee  has  not  heard  from  Mr. 
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Kilgour,  and  I  think  there  will  be  no  paper  on  this  subject,  but  it 
is  a  subject  that  I  am  sure  every  one  here  is  ready  to  talk  upon, 
and  I  am  in  hopes  that  it  may  be  started  by  Mr.  Knox,  if  he  is 
in  the  hall. 

Mr.  Holmes,  Cincinnati:  I  want  to  say  for  Mr.  Kilgour,  I 
am  sorry  he  did  not  prepare  this  paper  for  us,  but  he  expects  to 
be  married  tomorrow  or  next  day,  and  is  quite  busy  making 
his  arrangements.  He  is  a  bright  young  street  railway  man,  and 
I  think  we  ought  to  forgive  him  this  time.  It  is  a  disappointment 
to  me,  because  I  think  Cincinnati  has  about  the  best  street  railway 
shop  I  ever  saw. 

Mr.  Knox:  I  was  only  notified  a  couple  of  days  ago  that  I 
was  expected  to  participate  in  this  discussion,  and  I  have  not 
given  it  any  special  thought.  It  was  a  paper  I  hoped  would  be 
presented  to  the  convention,  because  I  consi  cr  it  one  of  the 
most  important  problems  we  have,  where  there  are  perhaps  greater 
leaks  than  in  the  other  departments,  but  I  am  not  prepared  to 
speak  upon  it  at  this  time. 

Mr.  Penington:  Mr.  President,  and  gentlemen,  I  have  just  been 
informed  that  it  is  not  necessary  for  anybody  to  get  lunch  at  the 
hotel  today.  Mr.  Roach  says  he  has  a  baggage  car  on  this  train 
that  is  full.  (Laughter.)  I  didn't  ask  him  of  what,  but  he  said 
he  had  plenty  of  sandwiches  "and  so  forth,"  so  that  you  need  not 
go  to  a  hotel  to  get  lunch  unless  you  wish  to.  The  train  will  leave 
at  1:30  from  the  Dearborn  station. 

The  President:  If  you  will  please  give  your  attention  for  a  few 
minutes,  gentlemen,  we  will  adjourn  the  meeting.  The  chair  has 
today  to  make  the  announcement  of  a  committee  of  five,  which  com- 
mittee shall  determine  upon  a  location  for  the  next  meeting  and 
shall  report  nominations  for  officers.  The  location  and  the  nomina- 
tion will  be  presented  to  us  as  recommendations  by  this  committee. 
and  the  Association  will  act  upon  it.  I  would  nominate  for  this 
committee:  Mr.  H.  C.  Moore  of  Trenton,  Mr.  E.  C. 
Foster  of  Lynn,  Mr.  E.  G.  Connette  of  Nashville,  Mr. 
Robert  McCullough  of  Chicago,  and  Mr.  A.  E.  Lang  of 
Toledo.  Invitations  to  the  .'\ssociation  to  hold  its  next  convention 
in  any  city  should  be  presented  to  this  committee  and  any  arguments 
or  inducements  that  are  held  out  by  any  city  should  be  laid  before 
them,  which  does  not,  of  course,  in  any  way  preclude  the  pre- 
sentation of  any  arguments  at  the  time  of  the  committee's  report. 
Mr.  Moore  announces  that  he  can  be  seen  at  his  room  at  8 
o'clock  this  evening — room  316,  Auditorium  Hotel. 

The   convention   then   adjourned. 


Thursday,  October  igth. 

The  convention  was  called  to  order  by  the  president  at  10:30 
a.  m. 

The  secretary  read  a  letter  of  regret  from  Mr.  H.  M.  Watson,  of 
Buffalo,  who  was  unable  to  attend  the  convention.  He  also  read 
an  invitation  from  the  Westinghouse  Electric  &  Manufacturing  Co. 
to  visit  the  power  House  of  the  South  Side  Elevated  Railroad. 
The  South  Side  Elevated  will  furnish  a  special  train,  which  will 
leave  from  47  Congress  St.  at  2:30  p.  m.  Friday;  the  train  will 
leave  the  i8th  St.  Elevated  station  at  2:35. 

The  first  paper  was: 

CONSTRUCTION  AND  MAINTENANCE  OF  STREET  RAIL- 
WAY TRACKS. 


By  Edward  Butts,  Chief  Engineer,  Metropolitan  Street  Railway  Co., 
Kansas  City,  Mo. 


The  construction  and  the  maintenance  of  street  railway  tracks 
arc  inseparable,  when  we  have  to  consider  the  capital  required 
for  the  enterprise;  that  is  a  cheaply  built  track  will  be  expensive 
to  keep  up,  and  to  reduce  the  maintenance  charge,  more  must  be 
spent  in  the  construction.  One  of  the  preliminary  points  is  to  decide 
upon  the  kind  of  a  street  railway  that  is  to  be  built.  Is  it  to  be  built 
simply  to  float  on  the  market,  or  is  it  intended  to  last  and  give 
good  service  for  as  long  as  possible?  In  other  words,  is  the  road 
built  to  sell  or  to  keep?  The  writer  in  preparing  this  paper  had  in 
mind  a  road  of  the  latter  kind. 

Local  influences  which  may  affect  the  cost  of  maintenance  or 
may   in   the   future   compel   changes   should   be   carefully   consid- 
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He  was  appointed  assistant  city  engineer  of  Kansas  City,  Mo.,  and 
in  1892  was  made  city  engineer.  He  resigned  two  years  later  to 
become  chief  engineer  of  the  Metropolitan  Street  Railway  Co.,  of 
Kansas  City,  which  position  he  still  holds. 

ered,  and  these  local  influences  lead  to  the  primary  division  of  street 
railway   construction   into  urban   and   interurban. 

It  is  desirable,  in  all  cases,  that  the  whole  of  the  track  shall 
wear  out  at  the  same  time,  and  as  the  urban  portion  of  the  line 
is  subjected  to  the  more  severe  service  it  becomes  the  governing 
factor  as  regards  durability.  We  shall  take  up  such  a  construction 
as  experience  has  shown,  all  things  considered,  to  be  most  satis- 
factory for  urban  lines. 

In  making  the  rail  foundations  a  tiench  is  dug;  this  should  be 
20  in.  wide  at  the  top,  16  in.  wide  at  the  bottom  and  deep  enough 
to  allow  6  in.  below  the  rail  when  it  is  at  the  established  grade. 
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PLAN,  ELEVATION  AND  SECTION  OF  TRACKS. 

In  this  trench  at  intervals  of  10  ft.  are  placed  wooden  blocks 
8  X  10  X  16  in.,  and  the  rails  are  spiked  securely  to  these  blocks, 
which  serve  to  hold  the  rails  while  they  are  being  laid  and  tamped 
to  surface,  the  joints  being  held  in  position  by  temporary  splices. 
After  nicely  gaging,  alining  and  surfacing  the  track  the  trenches 
are  filled  with  concrete,  covering  the  rails  up  as  far  as  the  bottom  of 
the  proposed  paving.  This  concrete  which  is  placed  in  the  trenches 
around  the  rails  is  composed  of  crushed  stone,  measuring  not 
more  than  J/j  in.  in  its  greatest  dimension,  mixed  with  portland 
and  domsstic  cement  and  sand. 

These  are  mixed  by  measure,  two  parts  sand,  one-half  part  port- 
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land  cement,  one-lialf  part  domestic  cement  and  five  parts  crushed 
stone.  Great  care  should  be  taken  to  net  the  mortar  flushed  close 
against  the  rails  and  to  bring  it  full  uji  imder  rail  trams.  The  con- 
crete in  the  trenches  should  be  allowed  about  six  days  to  set;  how- 
ever, this  depends  upon  the  condition  ol  the  atmosphere,  as  it  sets 
much  more  rapidly  in  warm  than  in  cold  cr  chilly  weather. 

The  concrete  (or  the  paving  foundation  may  be  composed  o(  one 
part  domestic  cement,  two  parts  sand  and  four  parts  broken  stone 
by  measure,  the  broken  stone  to  be  not  larger  than  2V2  in.  in 
the  greatest  dimension.  All  concrete  to  be  thoroughly  tamped  till 
the  mortar  flushes  to  the  surface. 

The  rails  should  be  not  less  than  6  in,  in  depth  with  a  base  equal 
in  width  to  the  exposed  upper  surface.  Where  streets  are  paved 
with  asphalt  and  a  stone  toothing  course  is  placed  adjacent  to  the 


crossings  where  the  established  grade  is  level,  the  surface  of  the 
tracks  on  one  side  should  be  elevated  several  Inches  to  prevent  the 
retention  of  water  pools. 

At  all  changes  of  grade  the  rails  should  be  bent  to  form  vertical 
curves  and  no  joints  allowed  in  such  vertical  curve,  as  it  is  almost 
impracticable  to  form  a  uniform  curve  unless  shop  work  is  re- 
sorted to. 

There  is  no  economy  in  trying  to  construct  a  railway  too  hastily, 
as  it  results  generally  in  inferior  work  and  there  will  be  an  expense 
in  the  future. 

The  special  work,  turnouts,  crossings  and  cross  overs  should  be 
of  cast  stcci  construction,  except  steam  railway  crossings,  which  it  is 
best  to  make  of  the  regular  built  up  work  located  on  the 
foundation.    The  tongues  of  turnout  switches  should  be  placed  on 
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rails,  the  rails  must  be  at  least  g  m.  in  depth  in  order  that  the  base 
may  be  securely  imbedded  in  the  concrete  below.  Rails  should  be 
center  bearing  and  rolled  in  6o-ft.  lengths  and  handled  so  that  they 
will  be  perfectly  straight  wlicn  placed  in  final  position. 

Tie-rods  i  in.  in  diameter,  shall  be  placed  6  ft.  c.  to  c.  along  the 
line,  with  hexagonal  nuts  which,  when  in  place,  shall  clamp  the 
rails  securely  on  both  sides.  The  tie-rod  threads  should  extend  far 
enough  from  the  rod  ends  to  allow  the  rod  to  be  put  in  place  with- 
out bending  it.  The  reason  for  this  rigid  tie-rod  is  that  the  street 
traffic  and  pressure  on  the  outside  of  the  rails  should  be  provided 
against  as  well  as  the  car  thrusts  on  the  inside.  The  top  of  the  tie- 
rod  should  be  placed  at  the  center  between  the  top  and  bottom  of 
the  rail  to  better  accommodate  the  paving,  especially  if  brick  or 
stone  is  adopted  for  the  wearing  surface. 

After  the  concrete  has  set  cast-weld  joints  shall  be  made  at  all 
joints,  including  the  special  work,  which  may  be  needed. 

The  cast  weld  joint  on  8o-lb.  rails  should  weigh  150  lb.  and 
on  lOO-lb.  rails,  200  lb.  of  cast  metal;  the  cast  metal  should  be  com- 
posed of  two-thirds  pig  iron  and  one-third  common  scrap  iron. 
The  metal  should  be  heated  to  a  bright  yellow  and  each  joint 
formed  with  one  pourinpr.  The  depressing  clamps  should  remain 
in  place  for  at  least  one  hour  after  the  pouring,  and  the  surface 
of  the  rails  finally  dressed  smooth,  so  that  they  present  the  sur- 
face of  a  continuous  rail.  In  preparing  the  joint  a  better  result 
as  to  smoothness  is  obtained  by  inserting  a  thin  shim  between  the 
rails  than  by  placing  the  rails  too  close  to  admit  a  shim.  These 
cast-welded  joints  should  be  so  formed  as  to  interfere  as  little  as 
possible  with  the  wearing  surface  of  the  pavement. 

As  a  general  proposition  the  wearing  surface  of  the  paving  should 
be  composed  of  the  same  material  as  the  rest  of  the  street;  if  dif- 
ferent paving  is  used  there  will  be  an  undue  amount  of  vehicle 
travel  on  the  street  railway  tracks  and  consequently  accidents  will 
occur  more  frequently  and  the  track  will  wear  more  rapidly. 

For  instance,  if  the  street  is  paved  with  asphalt  and  the  track  with 
brick  or  stone,  heavy  loads  on  slight  grades  will  be  driven  on 
the  stone  or  brick  for  the  reason  the  latter  material  furnishes  a 
better  footing  and  keeps  the  grease  well  in  play  in  the  wheel  boxes. 
On  the  contrary,  if  the  street  railway  tracks  are  paved  with  asphalt 
and  the  street  roadway  with  brick  or  stone  the  drivers  of  light 
vehicles  will  immediately  seek  to  occupy  the  street  railway  tracks 
as  well  as  some  of  the  other  class. 

At  all  times  attention  should  be  paid  to  drainage,  and  at  street 


the  high  or  superelevated  rail  of  the  curves,  otherwise  the  guard  rail 
of  the  mate  should  extend  the  full  length  of  the  casting  on  which  the 
tongue  is  placed.  All  curves  of  a  radius  under  300  ft.  should  be 
provided  with  a  guard  rail,  and  curves  of  less  than  50  ft.  radius 
should  be  double  guarded. 

A  very  important  item  as  a  matter  of  economy  in  the  construction 
of  street  railways  is  the  contract  and  specifications.  This  document 
should  cover,  without  doubt,  all  that  is  intended  to  complete  the 
whole  line,  and  in  street  railway  construction  there  is  so  much  to 
consider  that  often  items  are  left  out  or  neglected,  which  finally  be- 
come very  serious  and  costly  matters. 

With  a  track  constructed  as  described  the  cost  of  maintenance 
will  depend  largely  upon  the  rolling  stock  used;  that  is.  whether 
single  or  double  trucks  are  used,  the  wheel  base,  the  diameter  of 
the  wheels,  the  arrangement  of  the  car  springs,  etc.  The  longer 
the  wheel  base  of  the  car  the  less  durable  the  curves  in  the  track 
will  be.  Single  trucks  will  destroy  frogs,  joints  and  switches  more 
rapidly  than  double  trucks,  and  the  diameter  of  the  wheels  and 
the  springs  between  the  truck  and  the  car  body  have  an  important 
effect  on  the  life  of  the  track. 


The  President:  The  chair  will  ask  Mr.  E.  C.  Foster,  of  Lynn, 
to  open  the  discussion  upon  this  paper. 

Mr.  Foster:  I  have  listened  with  a  great  deal  of  interest  to 
this  paper  upon  the  construction  and  maintenance  of  street  rail- 
way tracks,  and  it  seems  to  me  that  he  has  well  covered  the 
specifications  for  building  3  first  class  girder  rail  track.  I  did 
not  notice  that  he  touched  upon  construction  of  a  T-rail  track. 
Now,  the  tracks  of  our  road  have  to  be  constructed  differently  in 
different  localities.  All  the  city  roads  that  I  am  familiar  with 
require  a  construction  much  superior  to  that  used  on  roads  located 
in  the  suburban  towns. 

The  subject  of  cross  ties  is  one  which  we  meet  in  the  East, 
and  I  find  it  is  met  in  nearly  every  section,  as  I  believe  over  90 
per  cent  of  the  roads  are  using  cross  ties.  Now  the  dimensions 
of  a  tie  and  the  placing  of  it  are  points  I  am  interested  in,  and 
I  have  often  pondered  on  what  are  the  proper  dimensions  of  a  tie. 
Some  roads  use  ties  6  ft.  6  in.  in  length,  which  are  5  x  6^  in.,  and 
place  them  from  24  to  30  in.  on  centers.  To  my  mind,  on  T 
rails,  where  you  are  going  to  operate  at  a  high  rate  of  speed,  as 
many  of  the  electrical  roads  now  anticipate  doing — many  of  them 
are   doing   it   in   fact   at   the   present   time — we   should   use   a   tie 
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of  about  the  same  dimensions  as  do  the  steam  railroads.  We  are 
at  the  present  time  constructing  five  miles  of  a  double  track  with 
T-rails.  The  ties  are  6  x  7  in.  to  6  x  10  in.  and  8  ft.  long.  The 
rail  that  we  are  laj'ing  on  this  tie  is  a  70-lb  A.  S.  C.  E.  section 
T-rail,  and  we  are  using  one  of  the  improved  joints.  We  believe 
it  necessary  to  construct  a  good  track  for  high  speed;  our  speed 
will  probably  be  25  miles  an  hour,  possibly  inore.  We  believe 
we  should  adopt  as  near  as  possible  the  steam  railroad  construc- 
tion. On  some  of  the  smaller  and  less  important  lines  it  is  not 
necessary  to  have  so  heavy  a  rail,  although  I  am  thoroughly  of 
the  opinion  that  the  money  invested  in  a  heavy  rail  and  a  very 
heavy  cross  tie  is  wisely  invested.  On  the  subject  of  girder 
rails  we  have  to  lay  them  in  our  part  of  the  country  on  cross 
ties;  the  ties  are  5  x  6  or  S'A  in.  x  7  ft.  long.  Some  roads  I 
know  have  a  tie  7  ft.  long,  others  6'A,  and  I  have  thought  many 
times  and  could  not  quite  understand  why  a  tie  6H  ft.  in  length 
should  be  sufticient  where  the  street  is  concreted,  and  you  get 
but  a  small  bearing  on  the  outside  of  your  rail.  It  seems  to 
me  the  addition  of  3  in.,  if  you  use  a  7-ft.  tie,  is  very  important, 
and  adds  very  materially  to  the  strength  of  the  track,  keeping 
it  in  service  and  alinement.  We  all  agree,  I  believe,  that  the 
first  construction  should  be  of  the  best,  providing  finances  per- 
mit of  it.  The  question  of  maintenance  that  is  quite  as  important, 
perhaps,  as  the  construction,  and  with  many  it  is  a  problem  as  to 
how  best  to  repair  an  old  track.  We  all  remember  how  in  the 
old  horse  car  days  we  used  to  operate  over  a  rail  weighing  only 
2olb.  to  the  yard,  spiked  on  to  a  stringer,  and  underneath  that 
stringer  was  a  little  tie  about  4  x  s  in.  Then  the  weight  increased 
a  few  pounds  at  a  time  to  60  lb.  per  yard.  .A.11  of  these,  25,  30,  35, 
40,  45  lb.  were  made  in  the  tram  section  and  about  as  many  in 
the  T  section.  Then  they  commenced  with  the  girders,  40,  45, 
50,  70  lb. ;  now  most  roads,  where  it  is  necessary  to  lay  a  girder 
rail,  are  laying  a  g-in.  90-lb.  rail,  and  it  is  these  lighter  rails  that 
I  have  referred  to  that  make  the  problem.  We  have  some  4S-lb. 
girders  laid  in  1890,  on  to  a  steel  chair  and  a  small  tie,  which 
was  4  X  S  in.  X  6!/$  ft.,  3  ft.  on  centers,  and  that  was  thought  to 
be  the  proper  construction  at  that  time.  It  was  a  road  that  was 
acquired  by  our  road  by  purchase,  six  miles  of  it,  and  they  made  a 
pretty  thorough  examination  prior  to  the  building  of  the  road, 
and  thought  they  had  secured  the  ideal  construction  for  an  elec- 
tric road.  Time  has  developed  that  they  were  in  error.  Now 
the  problem  with  us  is  how  to  best  repair  that  track.  The  lips 
of  many  of  the  steel  chairs  have  become  worn  so  that  they 
do  not  hold  the  rail  securely.  We  do  not  believe  it  wisdom  to 
purchase  new  steel  chairs,  so  we  have  been  sustituting  the  old- 
fashioned  stringer,  knowing  that  we  can  obtain  from  6  to  7  years 
out  of  the  stringer  and  thereby  get  6  or  7  years  more  out  of  the 
rail.  I  believe  this  to  be  economy  under  some  conditions,  as 
where  you  have  light  traffic.  Of  course,  where  you  have  a  traffic 
requiring  a  IS  minute  service,  and  from  that  down  to  20  or  30 
cars  a  minute— if  as  many  as  that  can  be  run,  which  I  doubt  very 
much — ^you  want  to  have  the  latest  and  most  modern  construction. 
The  caring  for  T-rails  is  another  subject.  Take  a  35-lb.  T-rail; 
while  it  may  answer  your  purpose — and  there  are  steam  railroads 
today  operating  over  35-Ib.  rails — I  believe  we  cannot  do  it  suc- 
cessfully on  cross  ties.  It  is  very  difficult  to  hold  the  joints  even 
with  any  of  the  improved  joint  plates — and  there  are  some  very 
excellent  ones. 

As  to  cast-welding;  I  suppose  this  might  be  applied  to  some 
of  the  old  tracks;  I  suppose  it  has  been,  but  I  have  opposed  ap- 
plying it  to  any  26-lb.  rails  I  have  ever  seen.  There  were  many 
rails  that  were  old  in  iSgr  and  i8g2  that  were  soft  and  wore 
out  quickly.  That  seemed  to  be  due  to  defects  in  the  formula 
for  mixing  the  metals  at  that  time.  That,  of  course,  has  been 
very  materially  improved,  so  that  today  they  roll  a  very  high 
carbon  rail.  I  believe  on  many  of  these  small  roads  that  this 
light  rail  construction  can  be  repaired  and  perhaps  used  success- 
fully and  profitable  until  the  finances  of  the  road  will  permit  of 
a  more  modern  and  a  better  construction.  To  my  mind  the  local 
conditions  and  the  ability  of  the  company  to  make  an  outlay 
govern  very  largely  that  which  will  be  best  for  the  property 
which  you  are  attempting  to  operate. 

Mr.  Thomas  Hawken,  Rockland,  Me:  In  New  England  the 
question  of  railroad  ties  is  a  very  important  one.  We  have 
several  woods,  and  I  would  like  to  ask  Mr.  Foster  what  kind  of 
tie  he  has  found  to  last  the  longest  and  give  the  best  results? 

Mr.  Foster:    Our  experience  has  been  that  the  chestnut  tie  gives 


us  the  best  results.  We  have  used  many  of  the  soft  woods,  such 
as  cedar,  hackmatak,  and  we  have  used  oak,  and  the  best  results 
have  been  obtained  from  the  chestnut  tie. 

Mr.  E.  H.  Keating,  Toronto,  Ont:  The  method  described 
by  Mr.  Butts  seems  to  me  to  raise  a  very  important  question  as  to 
the  advisability  of  rigid  construction  on  lines  where  there  is 
heavy  traffic.  I  have  had  occasion  to  construct  some  lines  on 
concrete  foundations  where  the  traffic  has  not  been  excessively 
heavy,  and  the  result  so  far  has  been  very  favorable  indeed,  but 
it  would  be  very  interesting  to  learn  from  some  one  who  has 
adopted  this  rigid  construction,  whether  any  observation  has  been 
taken  to  determine  whether  there  is  any  yield  in  the  rail  at  all. 
I  have  had  observations  taken  on  the  other  lines  and  found  that 
the  give  in  the  rail  is  very  considerable.  Where  there  is  heavy 
travel  and  rigid  construction  has  been  adopted,  it  is  a  ques- 
tion whether  it  does  not  afifect  the  rolling  stock.  I  should  like 
to  hear  from  Mr.  Butts  as  to  whether  he  has  ever  made  obser- 
vations to  see  if  there  has  been  any  yield  in  the  rail  at  all.  Also, 
what  is  the  style  of  joint  he  adopted.  I  take  it  from  his  descrip- 
tion that  it  is  what  is  generally  known  as  the  Falk  joint.  I 
would  also  ask  if  any  provision  was  made  for  contraction  and 
expansion  of  the  rails.  I  know  some  companies  do  not  make  any 
such  provision  at  all,  but  I  understand  that  in  some  places  a 
great  many  broken  joints  have  been  the  result.  On  the  other 
hand,  during  the  cast-welding  of  these  long  lines  of  track  what 
provision  is  made  for  contraction  and  expansion  while  construc- 
tion is  going  on.  The  action  of  the  sun  in  hot  weather,  naturally  if 
the  rail  is  exposed,  would  be  rather  disastrous. 

Mr.  Butts:  We  have  operated  a  road  for  the  past  four  years, 
as  described  in  the  paper  I  read,  and  there  is  no  perceptible  de- 
flection or  yielding  of  the  rail.  We  have  been  constructing 
every  year  from  that  time  up  to  the  present.  If  any  yielding  did 
occur  it  would  probably  be  on  account  of  the  quality  of  the 
material  that  is  used,  or  from  getting  the  soft  material  close 
to  the  rails. 

In  regard  to  the  cast-welded  joints,  or  the  expansion  of  the 
rails,  I  would  say  that  our  method  has  been  to  put  the  concrete 
around  the  rails  before  the  welded  joint  is  put  on.  That  'holds 
the  rail  perfectly  in  place,  and  there  is  no  displacement  on  street 
lines,  though  in  one  instance  we  have  had  to  do  some  little 
extra  work;  but  this  was  because  we  commenced  welding  before 
the  concrete  had  set  thoroughly.  We  put  in  the  concrete  and 
leave  a  place  where  a  welded  joint  is  to  be  placed;  after  it  has 
set  we  cast  weld  it,  and  in  that  way  we  have  not  had  any  bad 
results. 

Mr.  Jones:  I  would  like  to  hear  from  Mr.  Butts  or  some  gen- 
tlemen who  have  had  experience  in  this  rigid  foundation  for  track 
as  to  how  they  can  arrange  to  put  in  their  construction  and 
operate  their  regular  service. 

Mr.  Holmes:  We  use  these  portable  cross-overs  and  cut  oflf 
so  many  feet  of  track.    We  take  one  track  and  do  it  in  that  way. 

The  President:  Do  you  take  your  cars  off  that  track  for  the 
seven  days  necessary  to  do  this  work? 

Mr.  Holmes:  It  depends  a  great  deal  upon  the  weather;  if 
the  weather  is  warm  and  the  cement  sets  quickly,  four  or  five 
days  is  enough.  It  has  been  customary  in  most  cities  to  divert 
the  traffic  and  put  the  cars  on  some  parallel  street. 

Mr.  Watson,  Cleveland:  There  are  one  or  two  points  in  the 
use  of  cast-welded  joints  that  we  have  brought  out  in  Cleveland 
that  I  would  like  to  call  to  your  attention.  We  have  had  some 
experience  with  electric  welding.  In  our  experience  with  joints 
of  that  character  we  have  been  unable  to  keep  perfect  gage  and 
surface.  The  12-boIt  fish  plates  have  proved  much  more  satisfac- 
tory than  the  cast-welded  joints.  We  have  not  put  in  the  foun- 
dations as  Mr.  Butts  describes,  but  there  were  plenty  of  ties,  and 
the  work  was  carefully  done.  Now  we  are  using  cement  concrete. 
I  do  not  think  we  shall  use  the  case-weld  joint,  but  will  depend 
entirely  on  fish  plates  with  12  bolts.  It  does  not  seem  to  me 
it  is  possible  to  ignore  the  contraction  and  expansion  of  that 
amount  of  material,  no  matter  if  seven-eighths  of  it  is  covered 
underground  and  held  in  place  in  a  measure  by  concrete  or  brick 
pavement. 

The  suburban  work,  it  seems  to  me,  cannot  be  made  too  well.  If 
you  follow  the  lines  laid  down  by  the  steam  railroads  you  surely 
will  not  lose  money.  If  you  cannot  afford  that  construction  do  not 
build  the  road.     (Applause.) 

Mr.   McGregor.   Houston,  Tex.:     Mr.   Butts  does  not  say  any- 
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thiiiB  about  cast-weltlcd  conslruclion   in  streets  without  paving. 

Then  the  question  of  bonding  is  not  mentioned  in  this  paper. 
Another  question  is  that  (jf  the  form  of  rail  head.  I  have  taken 
a  fancy  to  wliat  is  known  as  the  Trilby  section.  I  have  not  used 
any,  but  I  have  always  used  a  T-rail;  but  we  have  to  use  something 
else  now  to  satisfy  the  municipal  demand,  and  I  would  like  to  know 
if  anyone  has  used  the  Trilby  rail,  and  if  it  is  satisfactory. 

Then  another  trial  we  have  had  is  that  of  trying  to  keep  the 
pace  set  by  the  big  roads.  Yesterday  wc  started  out  with  a  coach 
and  four  on  cars — that  is,  four  motors.  We  use  one  motor.  I  can 
readily  understand  that  with  a  company  which  has  business  waiting 
for  it  the  matter  of  expense  of  fuel  docs  not  cut  much  figure,  but 
for  a  road  that  has  not  much  business  to  add  a  fixed  expense 
is  hardly  an  advantage,  and  I  think  if  wc  can  get  ourselves  into 
two  classes,  that  is,  those  that  have  all  the  business  they  can 
handle,  and  more,  too,  and  those  tliat  have  not  enough,  we  may 
get  a  standard  for  each.  (Applause).  Speaking  on  the  rail  ques- 
tion, the  big  roads  have  set  a  standard  of  g-in.  rail.  Now  I  have  a 
6-in.  rail  and  I  want  a  girder  rail  that  will  match  up  with  it,  but  the 
supply  people  cannot  furnish  it  to  me.  They  will  give  me  a  4-in. 
base,  but  I  do  not  think  anyone  who  runs  an  electric  car  wants  to 
put  a  4-in.  base  down  now.  They  say  everything  is  g-in.  We  have 
not  any  ballast  down  our  way,  and  we  try  to  get  up  near  the 
top.  One  inch  of  concrete  we  put  in  cost  us  $1,200  a  mile;  we 
have  skimmed  along  because  our  pocketbook  is  thin,  and  we  would 
like  to  get  a  standard  down  to  the  thin  credit  we  have.  We  only 
earn  $25  a  day,  and  that  is  different  from  $150  and  $200  a  day.  We 
would  like  to  get  into  that  class.  We  feci  it  is  embarrassing  for 
these  little  roads  to  talk  with  the  pace  makers,  but  at  the  same 
time,  I  have  come  up  here  for  information,  and  I  would  like  to 
get  it. 

For  ties,  we  use  spruce  ties,  being  close  to  the  spruce  swamps. 

I  am  putting  in  cast-welded  joints,  but  I  have  not  the  experience 
that  will  enable  me  to  express  an  opinion  on  the  results  yet.  From 
those  who  have  had  the  experience  I  would  like  to  get  informa- 
tion. 

Mr.  Heidleberg,  Chicago:  I  have  heard  the  cast-weld  joint  dis- 
cussed so  much  that  I  must  say  that  I  was  the  second  one  who 
took  hold  of  it.  I  started  out  about  i8g5.  It  was  first  tried  in  St. 
Louis;  our  road  was  the  second.  The  alinemcnt  of  the  track  and  the 
surface  have  been  mentioned  here.  I  only  ask  the  members  of  this 
Association  to  go  and  look  at  some  of  the  track  that  we  have 
made  in  the  later  years.  I  will  call  your  attention  to  Indiana  Ave., 
which  was  put  down  last  week;  on  l8th  St.,  from  Wabash  Ave.  to 
Indiana   Ave.,   and   on   Indiana   Ave.,   from    i8th   St.   to  29th   St.; 

10  miles  on  Halsted  St.,  from  Archer  Ave.  to  79th  St.,  which  was 
put  down  this  summer;  and  I  don't  think  you  will  find  one  joint 
that  is  out  of  alinement  or  out  of  level. 

I  have  made  experiments  and  I  think  that  creosotcd  cedar  or 
hemlock  the  only  tie  to  use  in  sand,  and  in  clay  soil,  white  oak. 
We  use  a  7-ft.  tie,  5x8  in.,  and  chisel  pointed  spike  side  brace 
plate,  which  are  used  on  a  great  many  roads. 

We  have  tried  all  kinds  of  rails.  First  we  had  the  old  flat  rail. 
From  that  we  came  to  the  first  girder  rail  that  was  made,  and 
42-lb.  Johnson;  then  we  got  a  63-lb.  Johnson.  From  this  Johnson 
we  went  to  the  70-lb.  6-in.;  next  to  the  7S-lb.  7-in.;  and  then  to 
the  8s-lb.  7  3-i6-in. 

We  laid  a  great  deal  of  g-in.  go-lb.  rails  which  did  not  give 
satisfaction.  The  reason  is  that  we  have  various  kinds  of  pave- 
ment, such  as  macadam,  cedar  block,  asphalt,  granite  and  brick, 
and  the  rail  was  too  large;  it  rocks  too  much.  Another  fault  we 
found  with  this  section  was  that  it  was  too  thin  for  the  height. 
The  severe  cold  weather  that  wc  had  and  the  extreme  changes  here, 
where  we  get  a  warm  rain  in  the  morning  and  a  cold  snow  storm 
in  the  afternoon,  made  our  rails  pull  and  break,  because  the  metal 
was  not  compact,  the  body  was  not  close  enough  together.  It  was 
rolled  out  too  thin.  In  the  way  of  pavement,  very  often  we  would 
like  to  construct  a  road  one  way,  but  the  municipal  authorities  will 
not  have  it  so. 

Our  cable  lines  are  all  laid  in  concrete,  and  we  find  that  in  from 

11  to  IS  years  concrete  crumbles.  Our  yokes  and  rails  go  down 
in  it  and  it  becomes  a  trench.  Every  time  a  car  goes  over  it  it  goes 
down. 

Mr.  Butts,  in  his  paper,  stated  that  for  joints  he  poured  the 
metal  at  a  bright  yellow.  My  instructions  to  my  men  are  to  pour 
no  metal  into  a  mold  unless  it  is  at  a  white  heat:  if  the  metal  is 


not  at  a  white  heat  they  make  a  pig  of  it.  The  essential  thing 
after  sand  blasting  the  joint  and  getting  all  the  scale  of  the  rail 
perfectly  clean  is  to  have  the  metal  very  hot  in  order  to  flux  and 
amalgamate  the  rail.  If  you  do  not  do  that  you  arc  not  sure  of  the 
bond.  When  you  do  that  and  have  a  man  watching  to  sec  the 
metal  is  at  the  perfect  heat,  then  your  bond  is  sure.  Wc  have 
made  a  great  many  tests,  and  on  making  lest  after  test  and  becom- 
ing more  thoroughly  acquainted  with  this  work  and  getting  it  per- 
fect, wc  found  the  bonds  were  not  necessary  and  only  a  waste  of 
money. 

Now  as  to  maintenance;  no  one  seems  to  have  spoken  about  thf 
organization  of  the  maintenance  department.  In  the  first  place 
it  is  very  essential  in  maintaining  railroad  tracks  to  have  a  thorough 
organization  of  all  the  men  under  you,  so  you  can  get  them  to- 
gether quickly.  I  can  get  all  the  forces  in  our  track  department 
at  one  point  inside  of  an  hour.  Track  work  has  been  my  study  for 
years.  Give  the  men  good  tools.  Have  them  thoroughly  organ- 
ized. Our  forces  are  organized  in  this  manner:  We  have  a  track 
master  and  a  section  foreman.  Our  road  is  cut  up  into  six  sec- 
tions, 40  miles  of  road  to  each  section.  To  these  sections  men  are 
allotted  according  to  the  work  to  be  done.  If  there  are  a  great  many 
railroad  crossings  in  one  section  we  take  some  straight  lines  off 
that  section  and  put  them  on  another.  A  railroad  crossing  is 
special  work,  therefore  a  man  always  has  that  section  and  knows  he 
has  to  take  care  of  it.  Our  system  of  calling  men  is  to  have  one  cailer 
on  a  section.  The  telephone  operator  at  the  main  office  sends 
to  the  station  or  barn,  and  calls  the  one  nearest  to  the  barn,  and 
that  caller  calls  all  the  rest  of  the  men,  telling  them  where  to  go. 
These  things  arc  very  essential,  especially  in  the  North,  where  you 
are  liable  to  get  a  snow  storm  in  30  minutes,  and  have  to  have  men 
cleaning  out  the  slots,  etc. 

There  is  one  thing  I  would  like  to  have  some  one  explain  to 
me  that  I  have  been  trying  for  the  last  eight  years  to  cure  for 
myself,  and  that  is,  a  wavy  rail.  We  have  some,  what  we  call 
wavy  rail.  There  is  a  depression  in  the  rail  about  every  3  in.;  it 
looks  like  a  wavy  sea.  I  have  taken  those  rails  out  and  sent  pieces 
of  them  to  the  best  experts  in  America,  but  I  never  got  any  reply 
from  them.  (Laughter.)  Now  I  want  to  see  if  there  is  any  one 
here  expert  enough  to  tell  me  what  is  the  cause  of  a  wavy  rail. 

Mr.  Butts:  In  answering  some  questions.  I  would  say  we 
have  not  advocated  in  this  paper  anything  less  than  a  6-in.  rail. 
We  have  not  experienced  any  breakage  in  cast-welded  joints, 
and  we  have  welded  not  less  than  3,000;  they  do  not  break.  What 
depth  of  rail  did  you  have  on  your  cable  construction? 

Mr.  Heidleberg:  We  have  now  73-16  in.  Previously  we  had  a 
6-in.  rail  without  a  foot,  round  bottom. 

Mr.  Butts:  Generally  the  cable  construction  rail  is  based  upon 
yokes  placed  S  ft.  apart  4^^  x  sJ^  in.,  and  they  are  not,  as  a 
general  thing  bedded  in  concrete.  They  are  supported  entirely  by 
the  yokes.  That  is  my  experience  in  the  matter  of  rails,  and 
therefore  the  concrete  construction  of  cable  railways  does  not 
apply  to  concrete  trench  construction,  as  we  understand  it.  There 
is  a  variation  between  those  yokes  that  will  wear  out  most  any- 
thing. It  is  not  held  rigid;  it  is  not  rigid  construction.  In  re- 
gard to  the  bonding  of  the  rails,  we  do  not  bond  the  rails  where 
they  are  welded.  The  welded  joint  is  of  the  full  electrical  ca- 
pacity of  the  rail.  When  we  do  not  cast-weld  we  bond  with  a 
No.  o  wire. 

Mr.   Heidelberg:     Do  you  cast-weld  outside  the  streets  paved? 

Mr.  Butts:  No.  We  have  not  had  any  experience  in  that  line, 
although,  as  I  said  before,  it  depends  entirely  on  the  amount  of 
material  that  you  have  embedded  in  the  earth  as  compared  to  the 
amount  of  material  exposed  to  the  sun.  I  don't  see  why.  if  it  could 
be  kept  embedded  in  the  earth  that  it  would  not  be  just  as  successful 
as  if  it  were  embodied  in  other  material. 

The  President:  Gentlemen.  I  am  sorry  to  cut  short  any  dis- 
cussion on  this  very  interesting  subject,  but  our  time  is  getting 
short,  and  I  think,  therefore,  that  we  shall  have  to  proceed  to 
the  next  paper. 

Mr.  Heidelberg:  .^11  the  members  here  are  interested  in  track 
work,  and  I  would  like  them  to  make  us  a  visit  before  they 
leave  the  city.  They  can  find  everything  open  and  a  hearty  welcome 
We  have  a  yard  at  55th  St.  and  Cottage  Grove  .\ve..  one  at  39th 
St.  and  Wallace,  and  one  at  4gth  St.  and  Oakley  Ave.,  and  we 
would  be  pleased  to  have  any  member  come  and  see  us.  To- 
morrow we  will  be  welding  joints  at  ssth  St.  and  Western  .\ve. 
in  the  day  time,  and  we  will  be  pleased  to  have  them  come 
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The  secretary  then  read  resohitions  passed  by  the  supply  men 
expressing  their  thanks  and  appreciation  of  the  action  of  the 
executive  committee  of  the  American  Street  Railway  Associa- 
tion in  setting  aside  one  day  for  the  supply  men,  and  also  for 
the  courtesy  shown  the  supply  men.  The  resolutions  were  signed 
by  every  exhibitor  in  the  building. 

The  President:  The  committee  appointed  to  nominate  officers 
and  select  a  place  for  the  next  convention  will  now  report. 

Mr.  H.  C.  Moore:  Mr.  President,  and  gentlemen:  The  com- 
mittee received  invitations  from  three  places,  Cleveland,  Kansas 
City  and  Charleston.  We  found  ourselves  in  a  very  difficult 
position.  We  loved  you  all  equally  well,  but  had  to  make  a  de- 
cision. We  also  received  an  invitation  from  the  city  of  Milwau- 
kee for  the  year  1901,  and  from  the  city  of  Toledo  for  the  year 
1902. 

The  secretary  then  read  the  following  report  of  the  committee 
on   nominations: 

The  nominating  committee  respectfully  recommends  Kansas 
City  as  the  next  place  of  meeting,  and  the  following  gentlemen 
for  officers  of  the  Association  for  the  ensuing  year: 

President — John  M.  Roach,  general  manager  Chicago  Union 
Traction   Co.,   Chicago,   111. 

First  vice-president- -John  A.  Rigg.  president  United  Traction 
Co.,    Reading,    Pa. 

Second  vice-president — H.  H.  V'rccland,  president  Metropolitan 
Street  Railway  Co.,  New  York  City. 

Third  vice-president — F.  G.  Jones,  vice-president  Memphis 
Street  Railway  Co.,  Memphis,  Tenn. 

Secretary  and  treasurer — T.  C.  Penington,  treasurer  Chicago 
City  Railway  Co.,  Chicago,  111. 

Executive  committee — The  president,  the  vice-presidents  and 
C.  S.  Sergeant,  second-vice  president  Boston  Elevated  Railway 
Co.;  C.  K.  Durbin,  general  superintendent  Denver  Consolidated 
Tramway  Co.;  Nicholas  S.  Hill,  jr.,  general  manager  Charleston 
Consolidated  Gas  &  Electric  Co.:  Charles  W.  Wason,  vice-presi- 
dent Akron,  Bedford  &  Cleveland  Railroad  Co.;  John  R.  Graham, 
president  Quincy  &  Boston  Street  Railway  Co. 

Mr.  Harrington:  I  move  the  report  be  accepted  and  the  sec- 
retary be  instructed  to  cast  the  vote  of  the  meeting  for  the  gen- 
tlemen nominated  and  the  place  of  meeting  for  the  next  year. 
The  motion  was  seconded  and  carried  unanimously  and  the  chair 
appointed  Messrs.  Dimmock  and  Connette  as  tellers  to  prepare 
and  cast  a  ballot  for  the  officers  nominated  by  the  committee. 
Mr.  Dimmock  announced  that  this  pleasant  duty  had  been  per- 
formed and  the  president  declared  officers,  as  nominated,  elected. 

Mr.  Holmes:  I  desire  for  Kansas  City,  and  the  Metropolitan 
Street  Railway  Co.,  that  I  represent,  to  thank  you  all  most  sin- 
cerely, and  especially  the  committee  for  this  compliment.  I  will 
say  that  while  you  are  with  us  in  our  city  we  will  do  everything 
we  can  think  of  to  make  your  visit  a  pleasant  and  profitable  one. 
(Applause.) 

Mr.  McCormack  then  presented  the  following  paper: 

TRAIN  SERVICE  AND   ITS  PRACTICAL  APPLICATION. 


By  Ira  A.   McCormack,  General  Superintendent  Brooklyn   Heights 
Railroad    Co. 


It  is  an  unquestioned  fact  that  a  well  arranged  train  service  is 
as  essential  to  the  commercial  success  of  a  street  railway  enterprise 
as  is  expert  management  of  the  power  house  and  equipments,  the 
use  of  economical  machinery  or  any  other  vital  detail,  and  it  is 
perhaps  one  of  the  hardest  problems  that  street  railway  managers 
have  been  called  upon  to  solve.  In  presenting  this  paper  the  writer 
would  not  wish  to  be  understood  by  the  members  as  presenting  a 
sovereign  solution,  but  rather  as  submitting  methods  which  he  has 
found  to  be  useful  in  cases  that  have  come  under  his  observation. 
The  conceded  fact  that  all  discussions  must  have  a  nucleus,  and 
that  the  experiences  of  no  two  persons  are  alike,  whereby  the 
natural  law  obtains,  that  one  is  certain  to  learn  something  from 
another,  must  be  the  apology  for  what  follows. 

In  mapping  out  the  train  service  of  street  railway  systems  in  a 
large  city  the  problem  will  be  found  very  intricate.  Some  lines 
have  continuous  traffic  at  almost  uniform  proportions  at  all  hours 
of  the  day;  some  have  rush  hours  at  morning  or  night,  or  both; 
some  have  hours  of  over-crowding  at  more  frequent  intervals,  and 
with  some  the  traffic  is  exceedingly  irregular.     There  is  the  pas- 
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sengcr  who  rides  but  a  few  blocks.  There  is  the  through  passen- 
ger, and  transfer  passenger.  The  problem  is  further  complicated 
by  the  location  of  parks,  places  of  amusement,  shopping  or  resi- 
dential districts,  branch  lines,  and  the  summer  and  winter  sea- 
sons, and  it  is  perfectly  evident  that  no  general  methods  can  be 
laid   down. 

The  problem  naturally  divides  itself  into  two  parts;  first,  the  as- 
certaining of  the  conditions  of  traffic  which  are  to  be  met,  and 

second,  the  means  for  meeting 
these  conditions  in  the  best  possi- 
ble manner.  No  matter  what  the 
character  of  the  service  may  be. 
suburban,  excursion,  or  local, 
there  is  one  ideal  condition  to  be 
aimed  at,  and  that  is  to  have  each 
car  full  of  passengers.  If 
there  be  less  than  a  full  car  the 
equipment  is  not  run  to  best  ad- 
vantage and  fewer  car-miles  would 
render  the  same  service,  while 
if  the  car  is  crowded  the  traffic 
of  those  who  dislike  a  crowded  car 
may  be  lost  and  the  management 
is  likely  to  be  criticised  unfav- 
orably by  the  public  and  the  press. 
It  is  important,  therefore,  to 
determine  with  as  much  accuracy  as  possible  the  traffic  conditions, 
that  is  to  say,  how  many  of  the  public  want  to  ride,  where  they 
want  to  ride,  where  they  wish  to  take  the  car  and  where  they  wish 
to  leave  it: 

For  convenience  in  making  specific  illustrations  and  also  to 
enable  the  discussion  of  different  conditions  as  far  as  possible, 
the  following  different  characters  of  service  may  be  cited: 

A.  A  line  of  heavy  traffic  in  shopping  districts  in  close  com- 
petition with  elevated  railroads. 

B.  Doing  a  heavy  traffic  in  residential  districts  without  com- 
petition. 

C.  A  cross  town  line  serving  as  a  transfer  system  to  connect 
other  lines  and  add  to  their  attractiveness. 

D.  A  cross  town  line  connecting  with  centers  of  transportation, 
such  as  railway  stations,  ferries  and  the  like. 

E.  An  excursion  line,  half  of  which  is  residential,  on  which  the 
excursion  traflSc  varies  with  the  season. 

F.  A  suburban  line  of  considerable  length  and  operated  at  mod- 
erately high  speeds. 

G.  A  line  not  over  remunerative  and  operated  for  such  reasons 
as  public  or  press  opinion  or  hope  of  its  future  value. 

The  conditions  that  will  obtain  on  these  various  lines  are  ob- 
viously widely  different.  At  first  it  will  be  necessary  to  eifolve 
a  method  of  determining  what  these  various  conditions  are. 

At  the  start  the  manager  is  as  helpless  as  an  outsider.  He  can 
merely  generalize  and  deduce  a  time-table  which  to  his  best 
knowledge  of  the  system  will  fit  the  conditions,  but  having  thus 
formed  an  existing  time-table  the  knowledge  of  how  it  operates 
and  how  it  can  be  corrected  is  rapidly  and  easily  acquired  by  the 
best  of  all  methods,  that  of  practical  experience.  In  collecting 
the  necessary  data  a  method  which  the  writer  has  found  of  value  is 
to  provide  each  car  conductor  with  a  blank  which  contains  spaces 
on  which  the  number  of  passengers  carried  on  the  car  between  the 
termini  can  be  conveniently  listed  and  totalized.  This  slip  is  con- 
veniently arranged  so  that  on  it  are  registered  the  following  data: 

1.  Name  of  operating  line. 

2.  Run  number  as  per  time-table. 

3.  The  date. 

4.  The  time  due  to  leave  terminal. 

5.  The  actual  time  of  leaving  terminal. 

6.  Passengers  carried  on  down  trip. 

7.  Passengers  carried  on  up  trip. 

8.  Totals. 

This  slip,  signed  by  the  conductor,  is  turned  into  the  proper  office. 
This  of  course  gives  general  information  as  to  the  traffic.  It  shows 
whether  it  is  heavy  or  light,  whether  it  is  falling  off  or  increasing, 
whether  it  is  increasing  on  the  down  or  the  up  trip,  and  also  gives 
a  check  on  the  register.  This  information  is  usually  collected  in 
one  way  or  another  by  almost  every  street  railway  manager. 

The  records  are  duly  tabulated  on  a  printed  blank  and  daily  com- 
pared, and  if  it  be  found  that  the  traffic  is  increasing,  it  may  be  wise 
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(o  put  more  cars  on  the  route,  aiul  if  the  traffic  is  diminishing,  a 
longer  headway  might  be  good  policy.  The  next  thing  to  dc- 
terininc  is  how  these  changes  liad  best  be  made  and  if  possible  to 
ascertain  the  specific  reason  for  the  increase  or  loss  in  traffic.  To 
do  this  the  inspectors  are  provided  with  blanks  and  are  sent  out  on 
the  line.  Various  points  are  chosen  and  at  these  points  the  passen- 
ger record  is  very  carefully  taken.  This  slip  provides  for  the  record 
of  the  following  data: 

1.  The  place  of  record. 

2.  The  name  of  the  line. 

3.  The  date. 

4.  The  observed  headway. 

5.  The  number  of  passengers  on  the  cars  at  points  of  record. 

6.  The  fares  rung  up  on  the  register  at  record  points. 

7.  The  totals. 

8.  The  general  average  of  these  quantities. 

On  the  back  of  the  slip  the  inspectors  find  (he  ftjllowing  instruc- 
tions and  queries  to  be  answered: 


gives  the  total  number  of  passengers  carried  up  to  the  point  of  rec- 
ord and  an  approximate  idea  of  where  they  left  the  car.  It  the  traffic 
on  the  line  is  irregular  it  shows  in  a  measure  where  it  is  heavy  and 
where  it  is  light,  according  to  how  near  together  the  points  of  ob- 
servation are  selected  and  it  further  shows  the  exact  time  at  which 
these  traffic  conditions  obtain. 

In  order  to  obtain  trustworthy  results  it  will  be  necessary  to  take 
these  records  for  some  lime,  possibly  for  a  week,  for  a  single  record 
might  be  completely  misleading  because  of  the  condition  of  the 
weather  or  a  yearly  Sunday  school  picnic  or  similar  flush  of  traffic 
not  likely  to  be  repeated.  It  remains  to  be  said,  however,  that  as 
a  rule  weekly  records  check  very  closely.  Having  obtained  a  fair 
average  of  the  number  of  passengers  to  be  carried  between  two 
points,  the  proper  headway  between  these  points  can  be  computed 
and  the  next  question  that  obtains  is  how  to  get  this  headway.  It 
may  be  advisable  to  actually  put  on  more  cars,  or  again  it  may  be 
that  the  increased  traffic  occurs  between  such  points  on  the  line 
when  it  would  be  advisable,  if  possible,  to  loop  down  upon  this  sec- 
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Note.  Inspectors  will  be  careful  to  show  correct  count.  Make 
report  plain  and  clear,  but  use  as  few  sheets  as  possible.  If  record 
of  but  one  line  is  being  taken,  show  the  name  at  top  of  page. 

If  record  of  several  lines  is  being  taken,  indicate  name  of  each  line 
in  blank  space  at  head  of  column. 

If  conductors  are  found  short,  give  conductor's  badge  number 
and  state  particulars. 

Give  any  and  all  information  on  this  report  that  will  prove  of  value 
in  permitting  change  of  headway  and  condition  of  cars,  etc.,  to  im- 
prove the  service. 

Is  the  headway  well  maintained? 

Is  there  enough  or  too  much  service  at  any  hour? 

Are  cars  running  to  proper  terminals  to  accommodate  the  public? 

General  condition  of  cars. 

Conductor  found  short? 

Car   No.     Conductor's   No.     Particulars. 

It  is  sometimes  instructive  to  plot  the  results  in  the  form  of 
curves.  Suitable  section  paper  is  selected  and  the  number  of  pas- 
sengers per  hour  are  plotted  as  abscissae  and  the  hour  of  the  day 
as  ordinates.  This  gives  opportunity  to  examine  a  large  number  of 
figures  at  a  glance  and  is  sometimes  useful  in  drawing  general  con- 
clusions. 

These  reports  give  much  valuable  information.  They  show  the 
average  number  of  passengers  on  the  cars  at  the  point  of  record, 
thereby  determining  whether  the  cars  are  overcrowded  or  not.     It 


tion  a  few  more  cars  from  some  adjacent  line,  and  more  especially 
would  this  be  desirable  if  at  the  corresponding  section  on  the  ad- 
jacent line  the  headway  was  found  to  be  too  short. 

So  far  the  method  seems  to  be  a  simple  mechanical  process  in 
which  the  steps  for  remedy  are  as  obvious  as  in  a  station  test.  It 
is  unfortunate  for  the  sake  of  simplicity  that  this  is  not  the  case. 
In  making  a  station  test  the  diagrrams  and  curves  obtained  in- 
variably show  the  condition  of  the  machinery  or  apparatus  tested. 
The  curve  traffic  above  described  would  show  the  condition  of 
traffic  were  it  not  for  the  fact  that  the  public  and  many  local  condi- 
tions, which  would  seriously  affect  the  traffic,  must  be  considered. 
.■\s  an  instance  of  this,  when  the  information  is  being  gathered  to 
plot  out  the  curve  traffic,  a  fair,  festival  or  entertainment  of  some 
nature  may  be  in  progress,  which  would  cause  traffic  to  go  in  the 
direction  of  the  entertainment.  Therefore,  the  curve  traffic,  without 
considering  the  local  and  all  traffic  conditions,  might  lead  to  an 
erroneous  conclusion.  The  maker  of  a  new  time-table  must  know 
the  lines  root  and  branch.  There  are  certain  rules  which  long  ex- 
perience has  shown  are  almost  inviolate.  There  are  certain  traffic 
conditions  which  arc  temporary  and  others  which  are  permanent. 
There  are  competition  conditions  and  in  many  ways  there  is  much 
else  besides  these  records  to  consider. 

For  instance,  those  who  travel  on  street  cars.  I  have  classi6ed  as 
follows: 

I.  The  workers  who  travel  from  5  to  7. 
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2.  The  clerkers  who  travel  from  7  to  8. 

3.  The  bankers,  brokers  and  proprietors,  who  have  sometimes 
been  facetiously  termed  the  "shirkers",  who  travel  from  9  to  10:30. 

4.  The  shoppers  who  travel  from  10  to  12. 

The  greater  part  of  these  people  remain  in  the  city,  coming  back 
in  one  grand  rush,  which  begins  between  4  and  s  and  reaches  its 
culmination  point  a  little  after  6,  and  sometimes  lasts  until  after  7. 
Then  the  theaters  and  places  of  amusement  begin  to  influence  the 
traffic  which  swells  in  the  direction  of  the  metropolis  till  a  little  after 
8,  and  outward  again  from  10  to  12.  The  regular  nighlhawks  who 
take  cnre  of  the  traffic  of  the  city  between  12  and  the  early  hours  of 
the  morning,  it  is  usually  wise  never  to  disturb. 

It  is  sometimes  possible  to  meet  the  traffic  conditions  on  a  line 
without  increasing  the  car  mileage  by  simply  changing  the  char- 
acter of  the  cars  which  are  running  upon  the  line.  Long  cars  with 
double  trucks  are  advisable  on  through  traffic,  and  it  should  be 
aimed  to  run  them  at  such  times  as  they  will  collect  through  pas- 
sengers.    Short  cars  should  be  run  for  the  convenience  of  short 


be  the  case.  It  is  very  important  for  the  company  to  have  a  force 
of  competent,  well  satisfied  and  not  overworked  men.  I  contend 
that  a  man  earning  $40  a  month  and  who  is  satisfied  with  his  sur- 
roundings and  conditions,  is  a  better  employe  for  any  company  or 
corporation  than  a  man  who  is  earning  $500  a  month,  and  who  is 
discontented  and  dissatisfied  with  the  surroundings;  and  on  the 
other  hand  it  is  important  for  the  men  that  the  company  shall  be 
prosperous,  for  otherwise  there  will  be  fewer  regulars  and  more 
trippers. 

It  frequently  happens  that  the  time-table  of  a  road  can  be  cor- 
rected to  meet  the  conditions  of  traffic  by  delaying  the  cars  at  cer- 
tain points  and  increasing  their  speed  at  others,  thus,  for  instance, 
it  has  often  been  found  beneficial  to  instruct  the  motormen  to  stop 
their  cars  at  junction  points  and  wait  for  the  car  on  the  cross  road 
in  order  to  exchange  transfer  passengers,  or  perhaps  to  wait  a 
stated  time,  say  two  minutes,  and  then  to  proceed.  It  is  plainly 
to  the  advantage  of  the  road  to  exhaust  all  such  devices  as  this 
before  actually  running  more  cars  to  meet  the  increased  conditions 
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riders  and  if  it  be  found  on  any  line  that  a  certain  hour  of  the  day 
a  large  percentage  of  short  riders  take  the  cars  between  certain 
points,  a  little  ingenuity  in  adjusting  the  long  and  short  car  service 
may  frequently  accomplish  a  great  deal. 

On  Sundays  and  holidays  the  traffic  conditions  change  radically. 
On  some  lines  the  traffic  falls  off  a  great  deal  and  on  others  it  be- 
comes exceedingly  heavy.  On  lines  running  to  places  of  outdoor 
amusement,  such  as  parks,  beaches,  race  tracks  and  the  like,  it  is 
well  to  watch  the  weather,  for  it  is  obvious  that  if  the  day  is  pleasant 
the  traffic  will  be  much  heavier  than  otherwise. 

The  best  men  are  picked  out  to  run  on  the  strange  lines,  and  on 
lines  of  heaviest  traffic  in  order  to  have  the  benefit  of  their  experi- 
ence in  handling  the  public,  knowing  that  they  will  be  more  safely 
handled  and  more  convenient  service  given  them  than  if  a  poor  class 
of  motormen  and  conductors  are  operating  on  the  lines  of  heaviest 
traffic.  A  street  railway  manager  would,  were  it  in  his  power,  locate 
amusements  and  entertainments  upon  the  best  built  and  best 
equipped  lines;  for  it  is  on  these  lines  that  the  best  service  to  the 
public  is  given. 

Of  the  last  statement  it  may  be  well  said  that  the  duty  of  a  su- 
perintendent may  be  divided  into  two  equally  important  portions; 
first,  the  arrangement  of  the  system  for  the  good  of  the  company 
and  public,  and  second,  for  the  good  of  the  men.  These  duties  are 
not  at  all  incompatible,  although  by  some  this  has  been  thought  to 


of  traffic.  If  more  cars  are  actually  to  be  run  the  question  should 
then  be  considered  as  to  what  kind  of  cars,  that  is  to  say,  long  cars 
or  short  cars,  and  if  the  road  be  a  main  artery  receiving  the  traffic  of 
several  branches  or  cross  lines,  whether  these  cars  should  be  main 
line  or  branch  cars,  and  if  branch  cars,  which  branch. 

From  a  practical  knowledge  of  the  conditions  and  from  the  data 
that  have  been  outlined,  a  new  time-table  can  be  made  up,  but  it  is 
not  to  be  expected  that  it  will  prove  of  lasting  value.  The  traffic 
must  be  carefully  watched,  the  conductors'  reports  carefully  com- 
pared and  whenever  an  increase  or  decrease  of  traffic  is  shown,  the 
advisability  of  sending  out  inspectors  with  passenger  record  slips 
should  be  at  once  considered. 

Traffic  may  be  increased  temporarily,  particularly  in  manufactur- 
ing districts,  when  some  large  manufacturer  will  put  out  of  work, 
temporarily,  by  the  closing  down  of  an  industry — the  workers  of 
which  industry  were  mostly  patrons  of  the  road,  and  the  superin- 
tendent will  be  at  once  advised  of  these  changed  conditions  by  the 
conductors'  slips. 

Those  conditions  show  the  necessity  of  an  intimate  knowledge  of 
the  entire  system.  The  management,  however,  should  not  deceive 
itself  in  case  mere  adjustment  is  not  successful.  If  the  cars  are  still 
crowded  in  spite  of  all  manipulation  of  length  of  car  and  variation 
of  headway  more  cars  should  be  put  on. 

However  instructive  it  may  be  to  make  general  remarks  on  these 
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matters,  specific  cases  aiul  their  solutirin  arc  always  interesting,  and 
to  provide  this  the  writer  has  selected  from  his  records  a  number 
of  cases  illustrative  of  difTerent  conditions  which  may  be  of  interest 
to  the  members. 

A  practical  condition  that  obtained  recently  was  the  case  of  a  line 
II  which  formerly  had  its  route  down  another  line  J  to  a 
ferry  terminus.  The  inspector's  report  showed,  first,  that  it  was 
needed  to  increase  the  service  on  a  certain  intersecting  line  B  and 
second,  that  a  great  many  passengers  from  line  If  transferred  to  line 
B,  in  fact  more  than  continued  down  line  J.  When  these  facts  were 
known  the  solulioii  was  obvious.  The  Iraltic  of  line  II  was  cut  ofT 
altogether  from  line  J  and  sent  down  line  B,  thereby  giving  the  de- 
sired service,  avoiding  the  transfers,  and  only  very  slightly  increas- 
ing the  mileage  and  not  at  all  increasing  the  number  of  trips  of 
equipments. 

.^nolhcr  interesting  case  may  be  cited  on  a  line  I,  a  short  line 
running  from  the  terminus  of  a  main  artery  upward  into  the  coun- 
try. The  traffic  was  found  to  be  so  great  that  it  was  necessary  to 
diminish  the  headway.  This  was  done  by  running  some  of  the 
main  artery  cars  over  line  I.  This  had  the  cfTect  of  slightly  increas- 
ing the  car  mileage,  but  did  not  require  any  new  equipments  and 
gave  through  service  from  the  terminus  of  the  main  artery  to  the 
further  terminus  of  line  I,  which  was  beneficial. 

Another  interesting  case  is  that  of  a  cross  town  line  O.  This  line 
carries  through  passengers  to  its  terminus  and  also  acts  as  feeder  to 
the  various  lines  which  it  crosses,  therefore  in  one  portion  of  its 
length  the  traffic  is  exceedingly  dense  and  the  headway  must  be 
correspondingly  short.  This  object  is  simply  attained  by  running 
short  lines  which  travel  back  and  forth  through  the  sections  of 
heavy  traffic,  and  the  through  service  is  run  on  a  headway  suited  to 
fit  the  conditions  of  the  more  extended  portion  of  the  line  and  also 
helps  to  diminish  the  headway  in  the  more  heavily  patronized  sec- 
tions. Line  D — the  other  character  of  cross  town  line — is  also  very 
interesting.  The  line  starts  at  a  railroad  terminal  and  distributes 
incoming  passengers  to  their  destinations.  It  passes  through  a 
large  factory  district  and  transfers  a  great  many  passengers  to  other 
lines  crossing  it  at  different  intervals,  also  traverses  shipping  dis- 
tricts and  gives  access  to  the  docks.  It  is  essentially  a  day  line  and 
it  has  been  found  that  in  such  a  case  the  traffic  has  been  met  to 
best  advantage  by  a  practically  uniform  service.  This  is  a  unique 
exception  in  railway  work.  As  a  final  illustration  we  may  take  a 
line  E  on  which  the  traffic  varies.  The  first  section  of  this  line  is 
residential.  The  last  is  excursion.  In  the  summer  season  the 
headway  on  the  residential  district  has  to  be  quite  short  to  accom- 
modate both  classes  of  traffic.  In  the  winter  season  the  conditions 
are  met  by  cutting  the  line  iv  .'o  and  running  a  suitable  headway 
through  the  residential  distri.-l  and  a  shuttle  service  of  a  few  cars 
over  the  excursion  section. 

The  street  railway  manager  will  easily  see  that  these  methods  are 
typical  but  by  no  means  exhaustive.  There  are  many  methods  of 
manipulation  and  the  opportunity  for  ingenuity  on  the  part  of  the 
maker  of  the  time-table  is  exceptional. 

Besides  ascertaining  the  traffic  conditions  on  the  various  lines  it 
will  be  found  necessary  to  pay  strict  attention  to  the  actual  manage- 
ment of  the  system  in  order  to  obtain  the  train  services  that  may  be 
desirable.  In  the  first  place  the  power  houses  must  be  located  at 
such  points  as  to  conduce  to  equal  distributions  of  voltage.  Low 
voltage  on  any  line  means  slow  time  no  matter  how  good  the  mo- 
torman  or  the  equipment,  and  everything  that  may  produce  this 
trouble  should  be  carefully  avoided.  Every  precaution  must  be  taken 
in  the  operation  of  the  power  house  to  prevent  shutting  down. 
Power  house  attendants  often  become  careless  and  are  slow  in  re- 
placing a  circuit  breaker  when  it  is  blown  out,  not  realizing  that 
they  may  be  wasting  the  time  of  as  many  as  1,000  persons.  The 
writer  has  known  cases  where  the  circuit  breakers  of  two  different 
lines  were  thrown  at  one  time.  The  man  who  watched  only  no- 
ticed one  of  them  and  replacing  that,  failed  to  close  the  other,  re- 
sulting in  a  most  serious  delay  to  the  line  which  it  supplied.  It 
has  been  suggested  that  a  switchboard  should  be  equipped  with  an 
automatic  device,  which,  in  the  event  of  a  circuit  breaker  being 
thrown,  would  close  a  circuit  and  cause  the  ringing  of  a  large  gong, 
which  would  show  to  the  switchboard  tender,  or  employes  of  the 
power  station,  whose  duties  it  is  to  see  that  the  circuit  breakers  are 
kept  in,  that  there  is  some  breaker  or  some  line  which  is  not  fur- 
nished with  power.  In  this  and  in  scores  of  other  ways  the  station 
attendants  are  responsible  for  the  accuracy  of  the  train  service  in 
fitting  it  to  an  approved  schedule. 


There  arc  also  other  cases  which  arc  incident  to  the  power  house 
which  arc  in  no  way  attributable  to  the  men  in  direct  charge.  One 
of  these  which  may  be  mentioned  is  the  practice  of  false  economy 
in  purchasing  a  poor  quality  of  coal  which  in  spite  of  all  that  can 
be  done,  allows  the  steam  pressure  to  drop  and  docs  not  supply  the 
engines  with  sufficient  energy.  Similarly  the  use  of  poor  oil  may 
allow  important  bearings  to  become  heated,  which  results  in  crip- 
pling the  line  or  overloading  other  machinery,  thereby  causing  a 
reduction  in  voltage,  or  it  may  be  that  the  headway  for  the  time  will 
have  to  be  lengthened,  thereby  departing  entirely  from  the  approved 
schedule.  In  short,  everything  must  be  done  at  the  power  house  to 
provide  at  all  times  sufficient  current  at  a  sustained  voltage  at  the 
cars.  Without  this,  any  schedule,  however  accurate  and  elaborate, 
will  fail  in  carrying  out  its  object.  The  details  of  producing  such 
service  are  so  voluminous  and  have  been  so  ably  discussed  by  other 
writers  that  anything  further  than  the  statement  of  the  condition 
would  be  superfluous  here. 

The  track  and  overhead  construction  should  be  secure  and  ser- 
viceable. It  is  obvious  that  a  good  track  is  essential  to  good  com- 
fortable riding  which  will  please  patrons.  Special  work  should  be 
maintained  in  first  class  shape  and  renewed  promptly.  It  may  be 
mentioned  that  it  is  not  a  wise  practice  to  allow  work  of  this  nature 
to  become  worn  to  its  last  stages  before  steps  are  taken  for  its  re- 
newal. An  order  for  special  work  of  necessity  cannot  be  filled 
promptly  and  it  may  easily  be  that  if  there  is  delay  in  placing  the 
order,  the  old  frogs  and  crossings  will  become  very  much  worn, 
cars  will  be  derailed,  axles  bent  or  broken,  motors  dropped  and 
aside  from  the  actual  expense  of  repairs  and  maintainance,  the  train 
service,  which  is  the  prime  factor,  will  be  interrupted.  The  writer's 
experience  has  been  that  considerable  trouble  has  been  encountered 
in  maintaining  a  train  service  by  reason  of  the  spread  of  the  rails 
and  consequent  accidents  and  delays.  Where  the  traffic  is  at  all 
heavy,  this  accident  is  very  liable  to  occur  unless  the  rails  are  bound 
with  tie  rods. 

Like  the  track,  the  overhead  construction  should  be  of  the  very 
best.  A  broken  trolley  wire  is  even  worse  than  a  disabled  track,  for 
it  may  tie  up  not  only  one  car  but  a  whole  section,  and  anything 
which  will  minimize  the  liability  of  wires  coming  down  is  advisable, 
fn  order  to  preserve  the  train  service,  the  work  of  repairing  the 
overhead  construction  should  be  performed  at  such  times  as  will 
least  interfere  with  the  service.     This  is  usually  at  night. 

In  order  that  overhead  maintainance  can  be  performed  to  the  best 
advantage,  emergency  stations  should  be  located,  each  of  which  is 
assigned  to  certain  territories.  The  station  covering  the  heaviest 
travel  should  be  able  to  reach  its  outer  boundary  in  8  min- 
utes, while  in  suburban  districts  the  further  limits  should  be  reached 
in  from  15  to  20  minutes.  The  construction  wagons  should  consist 
of  an  extension  platform  from  which  the  overhead  work  can  be 
reached  without  standing  the  wagon  in  the  track  way. 

Track  and  overhead  repair  men  should  be  impressed  as  strongly 
as  possible  with  the  fact,  that  in  making  their  repairs,  it  should  be 
done  in  such  manner  and  at  such  times  as  will  least  interfere  with 
the  operation  of  the  cars.  The  judgment  of  some  track  and  over- 
head repair  men  cannot  always  be  relied  upon  to  carry  out  this  in- 
junction. Train  service  is  often  interrupted  by  track  and  linemen 
in  making  repairs  to  the  track  and  overhead  system,  by  attempting 
to  make  too  permanent  repairs  at  a  time  when  the  service  is  heav- 
iest and  should  be  least  interrupted;  when  a  temporary  repair  would 
have  done  just  as  well  until  such  a  time  as  the  ser\Mce  was  light  and 
permanent  repairs  could  be  made  without  interruption  to  the  ser- 
vice. 

The  writer  knows  of  one  particular  case  where  the  ear  of  a  double 
pull-off  on  a  curve  had  become  so  bent  and  out  of  its  proper  posi- 
tion, that  when  the  trolley  wheel  was  riding  under  it,  the  trolley 
would  come  off  and  one  of  the  arms  of  the  pull-off  and  the  bent  ear 
would  serve  as  the  prongs  of  a  boot  jack;  the  trolley  harp  and  wheel 
catching  in  the  arms  of  the  pull-off  and  doing  one  of  two  things: 
pulling  down  the  overhead  work,  or  pulling  the  trolley  pole  from 
out  of  its  base. 

It  is  a  common  fault  to  pay  too  little  attention  to  the  application 
of  guy  wires  on  cur\'es  and  serious  delays  due  to  failure  of  over- 
head construction  on  curves  are  very  frequent  Sometimes  the 
work  is  satisfactory  for  short  cars,  but  on  long  cars  the  motion  of 
the  trolley  being  somewhat  different  is  likely  to  throw  the  wheel  off 
the  wire.  Frogs  should  be  placed  in  the  overhead  work  where  the 
lines  diverge  at  a  point  that  will  insure  the  trolley  wheels  following 
the  desired  route. 
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Another  and  exceedingly  important  feature  of  good  train  service 
is  the  selection  of  motormcn  and  their  instruction  in  running  the 
cars.  Many  elaborate  papers  have  been  written  on  how  to  run  a  car 
to  use  minimum  current  and  to  produce  minimum  wear  and  tear  on 
the  equipment.  These  instructions,  while  ingenious  and  accurate 
from  a  technical  point  of  view,  and  possibly  of  wise  application  in 
small  country  roads,  are  not  at  all  suited  to  the  heavy  traffic  condi- 
tions which  obtain  in  large  cities.  In  such  cases  the  most  important 
duty  of  the  motorman  is  to  make  schedule  time,  keep  a  sharp  look- 
out for  passengers  and  avoid  accidents.  It  is  interesting  to  note 
in  this  connection  that  the  best  motormen  are  often  men  who  can 
neither  read  nor  write  and  arc  found  among  teamsters,  drivers  on 
horse  railways  and  the  like.  These  men  are  accustomed  to  do  im- 
plicitly as  they  are  told.  They  are  accustomed  to  watch  the  street 
carefully  and  keep  good  track  of  vehicles  and  persons,  by  which 
means  they  avoid  accidents  and  secure  passengers. 

The  semi-technical  man  who  is  "learning  the  business"  makes 
the  worst  motorman  of  all.  His  mind  is  more  active,  he  in  inter- 
ested in  the  performance  of  his  motors  and  equipment  and  neglectful 
of  his  primary  duties  as  motorman.  He  is  always  on  the  lookout  to 
take  note  of  matters,  which  though  they  may  be  valuable  to  him  in 
his  personal  advancement,  are  entirely  foreign  to  his  duties.  More 
than  that  he  is  a  dissatisfied  individual,  looking  for  better  employ- 
ment in  the  near  future  and  for  that  reason  he  is  not  inclined  to 
learn  his  business  of  motorman  thoroughly,  regarding  it  as  scarcely 
worth  his  while. 

Of  course  it  is  necessary  that  the  motorman  have  certain  instruc- 
tions with  regard  to  managing  the  controller.  He  should  know  that 
it  is  not  advisable  to  give  the  motors  too  many  notches  at  once, 
that  he  should,  wherever  possible,  allow  the  motor  to  gain  speed 
on  one  notch  before  passing  to  the  next,  that  he  should  run  the 
car  on  certain  notches  as  far  as  possible,  that  he  should  not  allow 
the  controller  handle  to  dwell  on  spaces  between  notches,  but  it  is 
not  at  all  necessary  for  him  to  know  why  the  motors  are  more 
economical  at  full  series  or  full  parallel  or  just  what  misconnec- 
tions  are  likely  to  obtain  if  the  controller  is  run  between  notches. 
It  is  sufficient  that  certain  things  must  be  done  and  that  certain 
other  things  must  not  be  done. 

It  is,  nevertheless,  a  fact  that  a  good  motorman  will  run  a  car 
with  less  energy  than  a  poor  one  and  still  maintain  schedule  time. 
A  good  deal  of  this  may  be  ascribed  to  the  careful  use  of  the  brake. 
It  is  necessary  in  making  a  fast  schedule  with  many  stops  to  shut 
off  the  power  and  use  the  brake  almost  before  the  car  has  gained 
headway.  This  frequent  use  of  the  brake  is  a  temptation  to  many 
motormen  to  keep  the  slack  of  the  chain  taken  up  so  that  a  slight 
pressure  on  the  brake  handle  will  put  the  brakes  on  hard.  This 
keeps  the  shoes  in  contact  with  the  brakes  at  all  times,  giving  ex- 
cessive friction  and  loss  of  power.  A  good  motorman  will  coast 
his  car  as  much  as  possible  when  the  schedule  will  permit  it.  It  is 
certainly  advisable  to  keep  accurate  record  of  the  way  the  motorman 
manages  his  equipment,  but  inferences  must  not  be  drawn  too  hastily 
from  such  records.  If  a  motorman  in  charge  of  an  equipment  wears 
out  his  brake  shoes  rapidly  and  comes  in  with  the  regulating  re- 
sistances sizzling  hot,  the  schedule  on  which  he  has  been  running 
must  be  considered.  If  he  has  been  on  fast  schedule  with  many 
stops  and  has  followed  it  closely,  the  condition  of  his  car  signifies 
very  much  less  than  would  be  the  case  if  he  had  an  easier  run  and 
had  failed  to  make  schedule  time.  In  forming  an  estimate  of  the 
qualities  of  motormen,  train  inspectors,  conductors  and  particularly 
of  officials  having  men  in  charge,  the  writer  has  found  first  im- 
pressions to  be  exceedingly  valuable.  The  well  known  saying  that 
the  sober  second  thought  is  seldom  wrong,  is  not  always  correct. 
Judgment  should,  of  course,  be  suspended  until  the  second  thought 
has  been  well  considered,  but  the  first  thought  may  be  right  after 
all.  It  certainly  has  the  advantage  that  it  usually  represents  the 
only  impression  that  the  majority  of  people  will  consider  and  hence 
may  be  the  popular  impression,  which  in  street  railway  work  at 
least  must  be  catered  to. 

After  all  has  been  said  and  done  with  reference  to  the  manipula- 
tion of  train  service  it  is  interesting  to  know  what  results  may  be 
expected  from  good  work  in  this  department  and  to  exemplify  these 
matters,  the  writer  again  cites  from  his  records  cases  which  he  ven- 
tures to  think  will  justify  the  statement  that  the  matter  of  train 
service  is  of  great  importance. 

It  is  not  always  easy  to  record  the  income  of  a  line,  for  instance, 
a  passenger  may  take  line  A  and  ride  on  it  for  lOO  yards  and  pay  in 
his  fare  simply  and  solely  because  he  can  obtain  a  transfer  on  line 


D.  Line  A  gets  the  credit  on  the  books  and  line  D,  which  actually 
performed  the  transportation,  carries  the  debit  side  of  the  account. 
There  is  nothing  on  the  transfer  to  show  whether  the  passenger 
rode  a  longer  distance  on  line  A  than  on  line  D,  or  vice  versa.  To 
be  strictly  accurate  the  fare  and  the  expense  should  be  charged  to 
each  line  in  proportion  to  the  distance  the  passenger  was  carried  on 
each,  and  while  attempts  may  be  made  to  equalize  the  accounts, 
in  this  respect  absolute  accuracy  cannot  be  hoped  for.  The  results 
arc  therefore  submitted  subject  to  this  criticism  and  are  the  best 
that  can  be  obtained  under  the  circumstances.  The  following  ex- 
amples are  taken  from  monthly  comparison  sheets,  which  sheets 
are  made  up  from  the  reports  of  the  conductors,  the  inspectors  and 
the  books  of  the  company,  and  comprise  the  following  data: 

1.  Receipts. 

2.  Total  passengers. 

3.  Mileage. 

4.  Receipts  per  car-mile. 

5.  Number  of  trips. 

6.  Receipts  per  trip. 

7.  Average  length  of  trip. 

8.  Average  number  of  cars  per  day. 
g.  Average  mileage  per  car  per  day. 

10.  Time-table  cost. 

11.  Columns  for  the  record  of  increase  or  decrease  of  these  quan- 
tities over  the  same  month  in  the  previous  year. 

If  the  comparison  sheet  shows  increased  receipts,  diminished  mile- 
age, diminished  number  of  trips  and  diminished  time-table  cost,  the 
result  must  be  ascribed  in  a  large  degree  to  the  management  of  the 
train  service.     I  may  cite  as  examples  the  following: 

From  a  monthly  sheet  on  a  certain  line  the  increase  in  gross  re- 
ceipts was  $3,586,  the  decrease  in  mileage  was  18,920  miles,  due  to 
the  substitution  of  short  lines  for  longer  ones.  The  decrease  in 
time-table  cost  was  $1,612,  representing  an  actual  increase  in  revenue 
to  the  road  of  $5,198.  This  amount  as  a  monthly  incentive  for  in- 
genious manipulation  of  the  train  service  is  certainly  attractive.  On 
another  line  almost  as  large  the  increase  in  gross  receipts  was  $13,- 
765.  It  was,  however,  accompanied  by  an  increase  in  time-table 
cost  of  $1,902,  representing  a  net  gain  of  $11,867,  certainly  a  wise  in- 
vestment for  the  added  expense.  The  large  gain  in  gross  receipts 
was  due  to  changing  of  the  terminus  to  a  better  center  of  distribu- 
tion. This  maneuver  not  only  filled  up  the  empty  cars  that  were 
running  formerly  but  necessitated  the  running  of  additional  equip- 
ments. Another  case  may  be  cited  in  which  the  gross  receipts 
showed  a  loss  of  $7,087  and  the  time-table  cost  a  decrease  of  $2,814, 
representing  in  total  a  loss  of  $4,275  as  compared  with  the  same 
month  of  the  previous  year.  This,  while  not  so  pleasant  for  di- 
rectors' contemplation,  is  very  important  to  know.  The  reason  tor 
this  was  found  in  the  fact  that  a  number  of  large  factories  on  the 
line  had  been  shut  down.  It  might  have  been  due  to  local  condi- 
tions or  that  the  train  service  could  be  improved. 

In  like  manner  a  yearly  comparison  sheet  can  also  be  drawn  and 
careful  management  can  often,  in  a  well  established  road,  increase 
gross  receipts  or  largely  diminish  the  time-table  cost.  From  such 
a  sheet  involving  a  yearly  total  from  37  different  lines  may  be  cited 
an  increase  of  more  than  10  per  cent  in  gross  receipts  and  a  little 
over  I  per  cent  in  time-table  cost.  The  receipts  per  car-mile  showed 
an  increase  of  5.8  per  cent.  The  receipts  per  trip  were  increased 
16.5  per  cent.  The  average  mileage  per  car  increased  i5j4  per  cent, 
whereby  about  144,000  trips  and  the  incident  expenses  were  saved. 
Such  figures  as  these  on  a  system  in  which  the  building  of  new 
lines  has  been  relatively  small  can  hardly  be  ascribed  to  growth  and 
extension  and  could  scarcely  be  obtained  except  by  running  the 
cars  longer  distances  and  by  suiting  the  public  taste  whereby  larger 
loads  of  passengers  were  carried,  or  briefly  and  in  other  words,  by 
improved  train  management. 


The  President:  We  are  to  be  congratulated  on  having  heard  so 
interesting  a  paper  on  a  subject  which  I  think  has  never  been  pre- 
sented to  us  before.  Wc  are  indebted  to  Mr.  Holmes,  of  Kansas 
City,  for  the  suggestion  of  this  subject,  and  I  think  it  is  only  fair 
to  ask  him  to  say  a  few  words  on  it. 

Mr.  Holmes:  We  have  adopted  a  plan  of  setting  aside  a  portion 
of  one  day  in  the  week,  which  is  Monday  morning,  from  9  o'clock 
to  12,  when  we  receive  applications,  and  at  that  time  generally 
call  in  some  of  the  division  superintendents,  who  look  the  men 
over  as  they  pass  through  the  office.  I  think  it  is  wise  to  have 
the  men  who  are  employed  under  you  with  you  at  those  times,  and 
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after  sclcttiMg  vvlwil  men  wc  iici.il  lluy  arc  rciiiiired  to  iiialic  out 
an  application,  slating  wlierc  they  arc  working  and  giving  such 
references  as  they  are  able  to  give.  Wc  have  found  that  to  be  the 
best  way  of  handling  the  matter  and  have  been  able  to  get  very 
gcod  men.  As  ^Ir.  Vrceland  v.'ry  happily  said,  the  treatment  of 
the  men  or  the  handling  of  the  men  is  a  vital  thing  in  the  manage- 
ment of  the  street  railroad.  I  lliiid<  it  is  possible  to  have  your 
men  like  you  and  respect  you  at  the  same  time.  I  have  arranged 
this  winter  to  give  my  men,  the  motormcn  especially,  a  course  of 
lectures.  I  have  arranged  with  I'rof.  Black,  one  of  the  best 
lecturers  in  the  West,  to  come  to  Kansas  City  and  deliver  a  lecture 
on  electricity  to  our  men  once  every  two  weeks  through  the  winter 
months.  Our  company  will  pursue  the  matter  just  as  far  as  the 
men  wish  to  go  in  their  study  of  the  subject.  My  position  about 
the  train  service  is,  that  we  are  merchants  to  the  extent  that  we 
are  selling  rides,  and  that  in  the  selection  of  our  men  the  com- 
pany is  judged  almost  entirely  by  its  employes.  The  passengers 
seldom  come  in  contact  with  the  managers  of  the  corporation,  and 
I  think  it  is  more  important  than  anything  else  to  use  great  care  in 
the  selection  of  men.  We  have  followed  the  policy  of  promoting 
men  from  the  ranks.  We  think  that  is  best.  We  select,  wherever  we 
can,  married  men.  In  our  city  a  great  many  young  men,  many 
of  them  married  men,  come  in  to  learn  the  professions,  to  become 
dentists  and  doctors  and  dilTcrcnt  things,  and  often  take  up  street 
car  work  for  three  or  four  years  until  they  complete  their  educa- 
tion. 

The  President:  There  is  one  railroad  in  the  United  States  that 
has  the  most  difficult  problem  of  train  service  to  deal  with  that 
there  is  in  the  country,  and  that  company  is  fitly  represented  here, 
and  I  think  we  ought  to  have  a  few  words  from  Mr.  Vrecland,  of 
New  York,  on  this  important  subject.  (Applause.)  Will  you 
give  us  a  little  information,  Mr.  Vrceland,  as  to  how  you  run  so 
many  cars  on  Broadway. 

Mr.  H.  H,  Vrceland:  Any  information  that  I  can  give  the  As- 
sociation with  reference  to  tliis  important  subject  presented  by  Mr. 
McCormack  would  ha'rdly  le  valuable  in  connection  with  its  work. 
The  work  lliat  we  have  in  New  Ycrk  City  the  greater  part  of  the 
24  hours,  is  to  see  how  many  cars  we  can  run  on  the  track  we  have, 
consistent  with  crossings  at  various  points.  Crossings  and  ter- 
minal-; govern  our  headway  more  than  anything  else. 

As  no  doubt  some  of  you  noticed  in  my  previous  remarks,  the 
steam  railroads  of  the  United  States  last  year  handled  560,000,000 
of  passengers,  approximately  within  the  borders  of  the  United 
States.  We  moved  last  year  265,000,000  of  cash  passengers  and 
90,000,000  of  transfers,  or  a  movement  of  nearly  the  total  of  the 
whole  of  the  steam  railroad  trafllc  of  the  United  States. 

I  might  say,  following  the  line  suggested  by  Mr.  McCormack, 
that  our  system  is  handled  with  reference  to  time-tables,  and  the 
methods  of  making  time-tables  are  on  the  same  general  plans  as 
Mr.  McCormack  has  suggested,  and  on  lines  which  we  very  fre- 
quently talked  over  together.  The  essential  point  in  arranging 
traffic,  irrespective  of  its  volume,  is  a  study  of  the  conditions.  The 
division  superintendent,  with  the  amount  of  business  that  devolves 
upon  him  and  the  general  foreman,  in  my  opinion,  are  not 
men  that  can  make  a  time-table.  I  made  time-tables  for  five  years 
for  one  of  the  largest  steam  railroads,  and  I  would  not  attempt 
to  make  a  time-table  for  one  of  our  lines  in  New  York.  A  man 
has  to  give  his  time  and  attention  to  the  local  conditions  surround- 
ing the  problems.  An  expert  goes  to  lay  out  a  prospective  railroad, 
and  his  idea  of  what  the  volume  of  business  of  that  property  is 
to  be  is  by  a  complete  and  thorough  study  of  the  character  of 
that  section  of  the  country  and  its  people.  The  same  study  must 
be  made  with  reference  to  the  daily  requirements  of  the  street 
car  lines  in  car  mileage  and  the  distribution.  To  show  how  es- 
sential this  is,  a  superintendent  who  had  operated  a  very  large 
line  for  20  years,  was  asked:  "What  are  the  heavy  hours  oi 
traffic  on  your  line,  and  how  are  you  distributing  your  car  service?" 
He  said:  "During  the  commission  hours  we  run  a  large  ser\ice, 
and  then  we  reduce  it.  and  we  put  it  on  again  in  the  commission 
hours  in  the  afternoon."  I  said:  "Do  you  know  the  middle  of  the 
day  is  the  heaviest  hour  of  traffic  on  your  line?"  He  said:  "It  is 
not  so."  I  said:  "It  is,  and  I_  will  prove  it  to  you  by  figures." 
I  had  a  man  studying  this,  and  I  actually  showed  this  man,  who 
was  regulating  the  thing,  taking  cars  oflf  during  the  day,  that 
there  were  more  people  moved  on  his  division  per  mile  of  track 
between  the  hours  of  12  and  2  than  at  anv  other  hour  of  the  dav. 


Wc  don't  allow  a  division  superintendent  or  general  foreman  or 
a  chief  inspector  to  make  time-tables  for  our  system.  The  study 
is  thorough,  and  the  time-table  is  laid  out  by  a  man  who  is  em- 
ployed for  that  purpose.  Again,  cast  and  west  of  Central  Park 
there  arc  three  lines  on  each  side  of  the  town.  The  regulation 
of  the  traffic  conditions  or  car  conditions  by  the  company  arc  al- 
most equal  at  the  early  hours  of  the  day.  A  complete  study  of  the 
people  and  their  peculiarities,  and  the  class  of  the  people  who 
live  on  the  different  sides  of  the  town,  determined  that  in  the 
eastern  part  the  large  car  service  that  went  into  23d  St.  should 
be  started  at  6  and  the  large  car  service  that  went  into  the  west 
end  of  the  town  should  be  started  at  8:30;  they  had  been  running 
very  nearly  the  same  service  on  both  sides  of  town,  and  the  saving, 
of  course,   was  large. 

On  the  question  of  average  speed,  etc.,  affecting  the  condition, 
wc  have  to  study  the  factors  very  closely  to  keep  things  moving. 
We  found  it  was  impossible  even  on  a  short  distance,  to  keep  up 
the  average  of  our  lines  for  the  heavy  hours  of  the  day,  to  main- 
tain any  regulation  in  the  speed  from  the  current  direct  from  the 
generator,  and  we  have  put  in  two  4,000-h.  p.  storage  battery  plants 
to  keep  the  voltage  up  so  we  could  do  our  business.  For  a  long 
time  there  was  a  question  of  what  affected  the  time-table,  and 
measurements  were  taken.  Sending  out  men  especially  for  this 
purpose,  determined  the  fact  that  it  was  not  the  fault  of  the 
niotorman,  although  he  had  been  blamed  by  everybody.  He 
had  a  car  full  of  passengers  and  his  voltage  was  down  probably 
to  400  or  450,  and  men  were  being  blamed  for  not  keeping  up  to 
the  schedule;  by  equalization  through  the  storage  battery  plants 
we  keep  a  uniform  voltage  of  approximately  550,  and  meet  the 
condition  in  that  way. 

The  question  of  efficiency  of  employes  and  questions  of  that 
character  are  too  numerous  for  a  man  to  discuss  in  this  connec- 
tion. I  have  suggested  that  traffic  diagrams  are  the  most  im- 
portant thing  for  a  man  to  have  in  connection  with  the  operation 
of  a  railway.  We  have  traffic  diagrams  taken  at  least  once  in 
two  weeks  on  every  division  of  our  system  for  the  24  hours,  pas- 
sengers against  hours,  similar  to  the  one  described  by  Mr.  McCor- 
mack, and  a  copy  of  that  is  furnished  to  the  general  foreman  and 
inspector  on  the  line,  as  well  as  the  man  who  makes  time-tables. 
They  show  the  number  of  passengers  carried  per  hour,  in  each  di- 
rection, on  every  line  of  the  system.  We  do  not  go  by  the  24-hour 
system,  but  it  shows  that  from  9  to  10  o'clock  4,000  people  went 
south  and  3.000  people  went  north  over  the  system.  Now  it  is 
impossible  to  get  any  system  so  accurate  that  it  will  show  where 
those  people  got  on  or  oflf,  without  supplementing  it  by  the  system 
which  Mr.  McCormack  indicated,  special  inspectors  at  certain 
points.  I  heartily  agree  with  Mr.  McCormack,  and  it  would  be 
utterly  impossible  for  us  to  do  the  business  that  wc  do  in  New 
York  City,  run  the  number  of  cars,  handle  the  number  of  people 
that  we  do  every  day  without  making  this  one  of  the  very  import- 
ant studies  of  our  transportation  department.     (Applause.) 

Mr.  McCormack:  I  would  like  to  ask  Mr.  Vreeland  whether 
on  making  the  curve  he  shows  the  up  and  down  trips  on  paper  as 
I  have,  the  upper  line  showing  the  down  trip  and  the  under  line 
showing  the  up  trip.  You  can  see  the  traffic  is  almost  uniform 
from  5  to  8.  On  Sunday  we  show  the  traffic  up  and  down  by  dif- 
ferent lines. 

Mr.  Vreeland:  It  is  our  plan  to  subdivide  our  blue  sheets,  using 
the  upper  half  for  the  twenty-four  hours  south  and  the 
lower  half  for  the  twenty-four  hours  north  bound.  We  worked 
on  the  system  that  Mr.  McCormack  has  laid  out  there,  and  I  do 
not  consider  it  as  valuable  for  the  regular  operation  as  it  may  be 
for  this  purpose  here,  from  the  fact  that  if  you  put  these  charts  of 
traffic  in  the  hands  of  men  who  are  not  technical  men,  but  operating 
men,  you  must  have  it  so  that  it  is  a  graphic  illustration  of  what 
you  want  to  say,  and  by  interlacing  your  lines  you  throw  the  men 
out.  We  show  a  clean  sheet  of  north  bound  or  south  bound.  The 
two  peaks  are  coming  toward  each  other,  practically  the  same,  only 
they  are  distinct  in  their  location  on  the  chart. 

Mr.  Heidelberg:  I  am  interested  in  train  serv'ice.  The  greatest 
trouble  today  in  our  train  service  in  Chicago,  something  which  we 
cannot  cope  with,  is  the  trading  of  transfers  at  transfer  points,  and 
as  I  understand  it,  in  New  York  City  they  have  had  this  before 
the  state  courts  and  I  would  like  to  hear  from  Mr.  Vreeland  what 
they  did  with  it. 

Mr.    Vreeland:      I    don't   just   understand    what    the    gentleman 
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wants.     Is  it  information  witli  reference  to  the  special  cases  where 
arrests  were  made? 

Mr.  Heidelberg:  No,  in  general.  Here  you  find  boys 
standing  at  transfer  points  asking  for  "Transfers  you  don't  need." 
The  boy  takes  the  transfer  and  sells  it  so  two  passengers  ride 
for  one  nickle,  and  as  I  understand  it,  they  tried  to  stop  the  prac- 
tice in  New  York;  what  they  did  I  don't  know,  but  would  like  to 
know. 

Mr.  Vreeland:  I  fully  appreciate,  Mr.  President,  the  difficulty 
under  which  you  do  a  transfer  business  in  Chicago,  because  in 
walking  up  town  the  other  day  here,  I  stepped  into  a  drug  store 
and  bought  a  cigar,  and  when  I  was  going  out  the  fellow  says,  "Are 
you  going  up  on  the  railroad.'  Here  is  a  transfer."  The  transfer 
went  with  the  cigar.  But  it  is  a  long  matter  of  detail,  too  long  to 
bring  before  the  Association  at  the  present  time;  this  subject  was 
very  thoroughly  discussed,  net  only  by  our  attorney,  but  by  the 
men  who  directly  handled  it  and  who  are  the  heads  of  our  trans- 
fer business,  together  with  the  gentleman  who  handles  the  transfer 
system  of  the  Brooklyn  ?Ieights  road,  and  it  was  fully  outlined  in 
the  report  of  the  proceedings  cf  the  Ithaca  meeting  of  the  New 
York  State  Association,  published  last  month  in  the  street  railway 
papers.  While  I  would  be  very  glad  to  give  the  information  now, 
I  appreciate  it  would  be  altogether  too  long  to  take  up  now. 

The  President:  We  will  be  glad  to  have  further  discussion  on 
this  train-service  question. 

Mr.  Dimmock:  I  would  like  to  ask  Mr.  Vreeland  what  laws  in  the 
state  of  New  York,  ii  any.  govern  the  crowding  of  platforms  p?r- 
ticularly  the  rv.xr  platforms. 

Mr.  Vreeland:  There  are  no  regulations  except  th.;  regulations 
cf  the  board  of  Railroad  Commissioners,  that  passengers  shall  not 
be  allowed  on  the  front  platform  of  either  the  open  or  closed  car 
with  the  molorman.  That  is  the  regulation.  We  do  not  follow  it 
and  a  law  was  proposed  to  compel  us  to  close  the  front  gates  and 
keep  passengers  oflf  the  cars.  I  made  an  argument  against  it,  stating 
the  law  did  not  regulate  the  company;  it  regulated  the  public. 

Mr.  Dimmock:  Have  you  not  a  law  that  covers  the  rear  platform 
of  the  car  when  you  run  single  cars,  in  regard  to  passengers  crowd- 
ing that  platform  so  as  to  make  it  inconvenient  for  other  passen- 
gers to  get  on  the  car? 

Mr.  Vreeland:  There  is  no  regulation,  either  municipal  or  state, 
on  that  question.  We  have,  as  probably  you  all  know,  the  double 
doors  in  New  York  City,  which  open  practically  the  full  width  of 
the  rear  platform  and  we  insist  that  our  conductors  shall  not  allow  a 
passenger  to  stand  on  the  side  of  the  door  of  which  passengers  are 
getting  on,  but  that  is  not  carried  out  very  carefully.  The  Railroad 
Commissioners  with  their  inspectors  came  down  last  winter  and 
looked  the  situation  over  thoroughly  with  reference  to  cur  Fourth 
and  Madison  Ave.  line,  and  they  said  after  their  inspection,  "We 
have  nothing  to  recommend.  We  do  not  see  what  you  can  do  un- 
less we  say  that  the  people  shall  not  ride.  You  are  running  just  as 
many  cars  as  you  can  run.  You  are  running  them  at  these  rusti 
hours  with  frequency  and  dispatch,  and  doing  everything  you  can 
to  handle  the  traffic,  and  now  we  have  to  place  ourselves  in  a 
position  to  say  not  what  you  shall  do,  but  to  say  what  the  public 
shall  do."  And  they,  like  good  men,  did  not  care  in  their  own  in- 
terests, to  tell  the  public  what  to  do.     (Laughter.) 

The  President;  Gentlemen,  this  is  our  last  meeting  for  business, 
and  yet  it  is  not.  The  committee  this  year  decided  that  it  would  be 
an  interesting  feature  of  the  banquet  to  have  the  new  officers  in- 
stalled and  take  charge  after  the  speeches  at  the  banquet.  There- 
fore, when  we  now  adjourn  we  shall  not  adjourn  till  next  year, 
but  to  be  called  to  order  again  after  the  literary  exercises  at  the 
banquet. 

Mr.  Vreeland:  I  would  like  to  say  one  word,  Mr.  President, 
before  you  adjourn.  I  regret  very  much  that  my  engagements  will 
compel  me  to  return  to  New  York  this  afternoon,  and  I  wish  to  say 
that  this  is  the  first  opportimity  I  have  had  since  I  have  been  con- 
nected with  the  street  railway  interests,  to  take  any  part  in  the 
convention  proceedings.  It  has  been  exceedingly  enjoyable  and  I 
have  made  a  great  many  friends  here,  I  think,  from  the  expressions 
I  have  heard.  I  certainly  have  been  very  much  benefitted  by  these 
proceedings,  and  I  feel  that  even  if  it  is  a  long  way  from  New 
York  to  Kansas  City,  if  I  am  in  this  country  next  fall,  I  shall  cer- 
tainly call  on  our  new  president,  or  our  next  president,  Mr.  Holmes, 
as  the  result  of  my  visit  here.     (Applause.) 

The   convention  then  adjourned  until  the  banquet. 
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Enthusiasm    and    Hard    Work    Again    Characterize    the    Meetings    of    the    Accountants'    Association       Large 
Number  of  Delegates  Present       Department  of  Blanks  and  Forms      Standardization  Committe's 

Report       Paper  on  Car   Mileage. 


In  ;ici'(,ir(lancf  willi  ils  liy-l:iu>,  llic  llnnl  .iiiiiiial  lunvi-ntion  ol 
lliu  Street  l<;\ilway  Accuiinlaiils'  Asscjcialic  ii  ol  AiiK-iu-a  was  held 
at  tlic  same  time  and  plaee  as  the  meetiiiK  of  the  American  Street 
Railway  Association.  The  sessions  were  held  in  a  larKe  room  on 
the  second  lloor  of  Tattersalls,  and  in  a  room  adj<-inin.ii  was  cxhih- 
ited  the  complete  collection  of  blanks  and  forms  which  now  makes 
an  important  -eatnre  of  the  Accountants'  ci  nventions.  All  of  the 
meetings  were  largely  attended,  the  nunihers  and  enthusiasm  of  the 
members  testifying  to  llie  he.'jitliy  and  vigorous  condition  of  the 
Association,  while  it  is  a  noteworthy  fact  that  the  attendance  at 
the  last  session  was  larger  than  at  the  first,  a  very  unusual  thing 
for  conventions  of  this  nature.  This  sustained  interest  is  due 
largely  to  the  happy  way  in  which  President  Caldcrwood  succeeded 
in  getting  expressions  on  the  vital  questions  before  the  meetings, 
from  representatives  of  all  classes  of  roads,  both  large  and  small, 
and  from  delegates  whose  experience  made  their  opinions  of  ines- 
timable value.  A  large  measure  of  the  credit  for  the  unbounded 
success  of  the  convention  should  also,  ol  course,  go  to  the  Assecia- 
tion's  secretary  and  treasurer.  Mr.  W.  B.  Brockway,  whose  capacity 
for  work  seems  to  be  unlimited.  As  one  delegate  expressed  it, 
Mr.  Brockway  was  everywhere. 

The  roll  of  honor  would  not  he  complete  without  the  name  of 
Mr.  C.  N.  Duffy,  of  Chicago,  the  new  president.  Mr.  Duffy  gave, 
practically,  all  his  time  for  the  entire  week  to  the  convention,  and 
if  there  was  anything  to  be  done 
to  add  to  the  comfort  of  the  dele- 
gates or  the  value  of  the  meetings, 
he  was  on  hand  to  do  it.  But  it  is 
impossible  to  mention  all  to 
whom  credit  is  due,  for  that  would 
necessitate  the  printing  of  nearly 
the  entire  list  of  delegates  in  at- 
tendance. The  Chicago  conven- 
tion was  a  complete  success  be- 
cause every  member  present  put 
his  shoulder  to  the  wheel  and  did 
his  part. 

The  exhibit  of  blanks  and  forms 
and  Mr.  Brockway's  accompany- 
ing report  on  this  department 
were  alone  worth  more  than  the 

amount  of  the  annual  dues  and  the  expenses  of  a  trip  to  Chicago. 
This  ccllection  is  the  outcome  of  a  demand  by  the  member  compa- 
nies for  an  opportunity  to  exchange  ideas  on  this  important  subject 
and  as  already  announced  is  a  permanent  department  of  the  asso- 
oiation.  It  forms  a  most  valuable  store  house  for  suggestions, 
which  will  be  open  at  all  times  to  members. 

Reports  were  presented  at  the  meeting,  by  C.  N.  Duffy,  chairman 
of  the  committee  on  "A  Standard  Classification  of  Accounts";  by 
W.  B.  Brockway,  on  the  "Department  of  Blanks  and  Forms,"  and 
a  paper  was  read  by  H.  C.  Mackay,  comptroller  Milwaukee  Electric 
Railway  &  Light  Co.,  on  "Car  Mileage."  No  sessions  of  the  Asso- 
ciation were  held  in  the  afternoons  and  the  delegates  were  thereby 
enabled  to  enjoy  the  many  pleasant  excursions  provided  by  the  En- 
tertainment Committee  of  the  .American  Street  Railway  .Association 
for  the  visitors  to  the  Convention. 

The  absence  of  two  of  the  .Association's  best  friends  and  hardest 
workers,  Mr.  H.  J.  Davies.  of  Cleveland,  and  Mr.  W.  F.  Ham,  of 
Brooklyn,  was  keenly  felt  by  all.  Both  of  these  gentlemen  were 
unavoidably  detained  and  sent  sincere  regrets. 


C.  N.  DUFKY, 
President  lOTO-lM). 


Tuesday,  October  17th. 

The  convention  was  called  to  order  by  President  Calderwood  at 
Tattersalls,  Chicago,  Oct.  17,  1899,  at  11:30  a.  m.,  and  the  presi- 
dent then  introduced  Mr.  L.  E.  McGann,  commissioner  of  public 
works,  who  represented  the  city.     Mr.  McGann  said: 


Mr.  I'resident,  and  gentlemen  of  the  Street  Railway  Accountants' 
Association  of  America:  Carter  H.  Harrison,  mayor  o(  Chicago,  has 
retiuested  me  to  attend  your  meeting  and  present  his  compliments 
and  to  extend  to  you  a  welcome  in  his  name  to  the  city  of  Chicago, 
lie  is  deeply  interested  in  this  branch  of  street  railway  service, 
and  begs  to  assure  you,  notwithstanding  the  impression  that  may 
have  gone  abroad  in  certain  sections  that  there  is  a  prejudice 
against  the  street  railway  men  or  persons  engaged  in  that  business 
in  Chicago,  that  such  Is  not  the  case,  and  that  during  your  brief 
stay  here,  while  we  arc  not  prepare<l  to  decorate  you  with  buttons 
that  will  give  you  a  free  pass  to  all  the  good  things  in  the  city  of 
Chicago,  we  can  assure. you  that  nothing  but  real,  true,  gold  bricks 
are  sold  in  Chicago  at  the  present  time,  and  should  you  attempt 
to  invest  in  one  you  will  be  sure  of  getting  the  genuine  article. 
Seriously,  and  tor  myself,  I  will  say  that  I  am  deeply  interested 
in  the  line  of  work  that  your  Association  is  developing,  each  in- 
dividual having  his  own  line  of  training,  acquiring  his  views  as  to 
how  accounts  should  be  kept,  how  affairs  should  be  directed,  and 
having  had  myself  somewhat  to  do  with  the  street  railway  business 
and  with  the  larger  affairs  of  the  municipality,  I  can  appreciate 
probably  more  fully  than  many  persons  who  have  not  had  dealings 
in  both  matters,  the  importance  of  a  classification  ol  accounts, 
whether  it  be  railway  work,  or  whether  it  be  the  conduct  of  a  great 
municipality  or  the  conduct  of  states.  The  classification  of  work, 
putting  under  such  uniform  indexes  as  will  simplify  the  work 
itself  and  convey  a  knowledge  as  to  the  particular  class  under 
which  work  is  being  performed,  will  make  work  much  easier,  and 
more  comprehensive  to  the  persons  who  are  responsible  for  its 
conduct.  Those  of  us  who  are  not  now  interested  in  street  railway 
business  are  certainly  interested  in  the  principles  underlying  the 
work  that  this  Association  is  now  doing;  50  that  in  addition  to 
conveying  to  you  the  welcome  extended  by  the  mayor,  I,  for 
myself,  wish  to  assure  you  of  my  interest  in  your  work  and  to 
hope  that  you  will  have  a  most  successful  convention  and  that 
your  work  itself  will  be  most  successful. 

As  to  your  entertainment  during  the  period  of  your  stay  in 
Chicago,  it  goes  without  saying  that  with  this  Association  in 
the  hands  or  under  the  guidance  of  committees  formed  in  this 
city  by  Mr.  McCulloch,  Mr.  Roach,  Mr.  Greene,  Mr.  Yuille  and 
the  other  gentlemen  who  arc  in  the  street  railway  business  in  this 
city,  there  are  none  of  the  good  things  in  the  city  that  can  escape 
the  observation  of  you  gentlemen  while  you  are  in  the  city.  I 
hope  every  gentleman  present,  and  every  gentleman  visiting  the 
city  from  the  American  Street  Railway  Association,  will  avail 
himself  of  the  opportunity  while  in  the  city  of  visiting  the  City 
Hall  and  inquiring  into  the  methods  of  doing  business  and  also 
into  the  methods  of  granting  railway  franchises.  The  question 
appears  to  be  as  great  a  one  as  that  of  accounts,  and  much  preju- 
dice exists  concerning  it  that  can  be  cleared  up  by  a  few  careful 
inquiries  while  in  the  city.  On  the  equities  of  the  proposition  as 
between  the  municipality  and  the  companies,  there  can  scarcely 
be  a  division  of  opinion  throughout  the  world  as  to  what  they 
should  be.  Without  attempting  to  discuss  the  question,  I  simply 
suggest  that  while  here — and  so  that  we  may  not  suffer  from  the 
prejudice  that  generally  attends  a  discussion  far  away  from  home, 
that  the  question  will  receive  some  consideration  at  your  hands, 
because,  after  all,  the  accountant  must  in  the  end  present  to  his 
manager  and  to  the  president  of  the  company,  the  question  as 
to  whether  the  payments  of  the  corporation  to  the  municipality  for 
the  privilege  ol  operating  are  sufficient  or  not. 

In  conclusion,  gentlemen.  I  hope  that  you  will  be  most  success- 
ful in  your  deliberations,  and  that  the  work  01  your  .Association 
will  be  more  far  reaching  than  the  street  railway  business,  that  it 
will  extend  to  the  conduct  of  public  as  well  as  private  corporations. 
(Great  applause.) 


The  President:     Mr.  McGann,  on  behalf  of  the  city  of  Chicago, 
and  gentlemen:     I  wish  first  to  acknowledge  to  this  Association 
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and  the  members  present  my  great  appreciation  of  the  honor  which 
they  conferred  upon  me  by  making  it  possible  for  me  today  to 
acknowledge  with  pleasant  anticipation  the  welcome  and  the  good 
time  that  we  shall  have  in  Chicago  enjoying  the  rare  hospitality  of 
this  city.  I  speak  as  one,  probably,  who  might  be  considered  as 
living  in  the  suburbs  of  the  city  of  Chicago,  in  the  state  of  Minne- 
sota. In  speaking  ai  Chicago  I  am  always  reminded  of  that  little 
girl,  who  on  the  eve  of  her  family  moving  to  Chicago  said  in  her 
prayer:    "Good-bye,  O  God,  I  am  going  to  move  to  Chicago." 

Here  on  Michigan's  shores  from  age  to  age. 

May   Chicago  lift  her  spires, 

And  gem  with  stars  her  history's  page. 

By  the  light  of  her  hearthstones'  fires. 

PRESIDENT'S  .\DDRESS. 

Gentlemen  of  the  Association:  "Know  thyself,"  that  simple 
injunction  carved  over  the  entrance  to  a  temple  of  ancient  Greece — 
so  old  that  no  one  knows  who  wrote  it — is  a  motto  which  has  im- 
pressed me  as  ideally  appropriate  for  this  organization,  the  newest 
branch  of  a  business  which  is  at  once  the  effect  and  the  cause 
in  what  might  be  called  the  latest  phase  of  modern  civilization — 
Rapid  Transit. 

The  executive  head  of  one  of  the  larger  street  railway  systems 
of  America  said  recently  that  the  industry  had  not  developed 
beyond  20  per  cent  of  what  might  reasonably  be  expected  as  the 
ultimate  future  of  street  railway  business  in  America;  in  other 
words,  that  there  still  remains  four  times  as  much  to  do  as  has 
been  accomplished  in  the  perfection  of  the  art  of  carrying  the 
public.  If  this  be  true,  no  small  part  of  the  future  development 
must  be  due  to  the  work  of  the  men  who,  by  analysis  of  ac- 
counts, establish  the  data  for  future  advancement.  Managers  are 
continually  balked  by  new  problems.  .'\nd  while  the  operating 
department  is  usually  able  to  answer  satisfactorily  the  question: 
Can  this  or  that  be  done?  it  is  for  the  accountant  to  go  further 
and  ascertain  what  can  and  what  cannot  be  done  profitably;  for, 
in  the  end,  the  wisdom  of  every  policy  must  pass  the  ordeal  of 
ultimate  cost. 

Andrew  Carnegie,  the  captain-general  of  the  iron  and  steel  in- 
dustry, paid  this  tribute  to  the  calling  here  represented:  "There 
is  not  a  science  or  class  of  men  on  whom  the  business  of  the 
world  is  more  dependent  than  the  science  of  accounts  and  ac- 
counting." It  is  an  axiom  of  modern  business  on  which  its  suc- 
cess depends.  I  will  go  further  and  say  upon  which  its  very  life 
depends,  that  of  having  within  it  a  well  devised  system  of  ac- 
counting which  will  show  at  all  times  (with  the  least  labor  and  the 
greatest  accuracy)  its  true  condition.  In  the  idiom  of  the  street, 
show  me  the  management  of  any  company,  mercantile,  manufac- 
turing or  transportation,  that  does  not  recognize  this  principle 
and  act  upon  it  and  time  will  show  you  its  "finish." 

More,  perhaps,  than  any  other,  does  the  street  railway  business 
depend  upon  and  involve  diverse  and  extraneous  conditions,  ren- 
dering it  doubly  necessary  that  a  successful  management,  in  order 
to  secure  the  greatest  revenue  with  a  minimum  of  expense,  should 
be  prepared  for  prompt  action  and  unerring  judgment  by  careful 
analysis  and  minute  comparison  of  the  various  items  of  revenue 
and  expense  through  its  accounting  department.  Pursuant  to  a 
general  desire  on  the  part  of  those  who  had  struggled  single- 
handed  and  alone  through  the  maze  of  unsystematic  street  car 
bookkeeping  in  a  desperate  effort  to  supply  these  much  needed 
data,  a  few  accountants  met  in  Cleveland.  Mar.  24,  1897,  for  the 
purpose  of  promoting  an  organization  which  would  bring  together, 
for  exchange  of  ideas,  those  engaged  in  the  accounting  depart- 
ments of  street  railways. 

Many  of  you  will  remember  that  paper,  fruitful  of  discussion, 
read  by  Mr.  C.  N.  Duffy,  upon  the  Standardization  of  Street 
Railway  Accounts,  which,  by  common  consent,  became  the  chief 
subject  of  discussion  at  that  meeting,  as  it  has  been  ever  since  the 
foundation  of  the  chief  work  of  this  Association. 

For  the  purpose  of  preserving  the  continuity  of  the  develop- 
ments I  will  remind  you  briefly  of  the  appointment  of  a  committee 
upon  this  subject  consisting  of  Mr.  Duffy,  chairman,  Mr.  W.  F. 
Ham,  of  Brooklyn,  and  myself,  which  reported  at  the  convention 
held  at  Niagara  Falls  in  October,  1897.  The  report  of  the  com- 
mittee was  approved,  but  the  question  arose  as  to  the  probable 
action  of  the  Railroad  Commissioners  of  the  various  states,  since 
these  commissioners  in  many  states,  prescribe  what  system  of 
classification   shall   be   used   by   the   street   railway   companies   re- 


porting to  them.  As  a  result  of  the  debate  it  was  decided  to  con- 
tinue the  committee  permanently,  its  membership  being  increased 
by  the  addition  of  Mr.  H.  L.  Wilson,  of  Boston,  and  Mr.  H.  J. 
Davies,  of  Cleveland.  The  permanent  committee  endeavored  dur- 
ing the  following  year  to  have  meet  with  it  the  Railroad  Commis- 
sioners of  the  states  which  exercise  any  control  over  the  accounts 
of  street  railways,  but  arrangements  could  not  be  made  previous 
to  the  convention  which  met  in  Boston.  A  full  and  complete 
report  covering  the  matter  of  uniform  accounting  was  presented 
at  the  Boston  convention  by  the  committee  and  adopted,  not- 
withstanding their  inability  on  account  of  lack  of  time  to  secure 
the  approval  of  the  Railroad  Commissioners. 

You  will  have  presented  to  you,  at  this  meeting,  a  full  report 
from  the  committee  covering  its  conference  with  representatives 
of  the  state  Railroad  Commissioners,  and  also  of  the  American 
Railway  Accountants'  .A.ssociation.  At  this  conference  Mr.  Duffy 
and  Mr.  Ham  acted  for  our  committee. 

I  take  pride  in  calling  your  attention  to  the  recognition  there 
accorded  the  action  of  our  Association  in  the  adoption  by  the 
conference  of  the  entire  system  of  classification  (with  a  very 
few  minor  changes)  as  prepared  and  promulgated  by  our  organi- 
zation. 

This  tribute  to  our  committee  is  admirably  expressed  in  the 
language  of  Mr.  William  O.  Seymour,  chairman  of  the  com- 
mittee which  reported  to  the  Railroad  Commissioners  at  their  meet- 
ing at  Denver,  August  loth,  last.     Mr.  Seymour,  in  his  report,  said: 

"It  was  found  that  the  form  prepared  by  the  street  railway  ac- 
countants was  so  much  more  advanced  in  its  preparation,  so  com- 
plete and  full  in  its  details,  and  so  well  adapted  for  its  purpose, 
owing  to  the  familiarity  of  those  who  prepared  it  with  street  rail- 
way accounting,  that  we  deemed  it  wise  to  abandon  the  work 
which  we  had  commenced,  and  advise  the  endorsement  and  adop- 
tion of  the  form  prepared  by  them." 

The  recommendation  of  their  committee  was  adopted  by  the 
Convention  of  Railroad  Commissioners,  and  we  have  every  reason 
to  believe  that  the  same  action  will  be  taken  by  the  American 
Railway  Accountants'  Association,  since  its  representatives  at  the 
conference  concurred  in  the  action  then  and  there  taken.  We 
have  thus  established,  through  our  comiuittee,  a  recognized  stand- 
ard classification  of  the  various  items  which  enter  into  the  three 
chief  elements  of  street  railway  accounting,  namely:  the  revenue, 
the  cost  of  operation,  and  the  cost  of  construction. 

This  important  feature  is  now  substantially  fixed,  subject  of 
course,  to  slight  modifications  from  time  to  time  as  new  and 
varying  conditions  make  it  necessary  to  slightly  modify  the  pres- 
ent established  classification,  and  to  that  end  I  would  recommend 
the  continuance  of  this  permanent  committee  on  the  Standard 
System  of  Classification. 

While  our  .Association  has  accomplished  much  by  the  practical 
establishment  of  a  permanent  classification  of  accounts,  we  are 
far  from  having  concluded  the  work  necessary  for  a  complete 
system  of  accounting,  such  as  would  be  available  for  purposes  of 
comparison.  What  we  now  need  and  must  have  before  we  shall  have 
fulfilled  our  mission,  is  the  establishment  of  a  unit  of  comparison. 
We  may  have  properly  classified  the  cost  of  maintenance  of  way, 
transportation  and  general  expense,  and  severally  and  collectively 
determined  the  amounts  of  each  for  a  certain  period  as  com- 
pared with  another  similar  period;  the  comparison  of  the  totals 
of  one  period  with  another  may  be  in  the  aggregate  more  or  less. 
This  means  nothing  in  itself,  unless  we  can  reduce  these  several 
sums  to  a  unit  of  comparison.  Now,  whether  this  unit  shall  be  the 
ratio  which  each  item  of  expense  shall  bear  to  the  total  revenue, 
ctf  whether  it  shall  be  so  much  per  car-mile,  per  motor-mile,  per 
motor-hour  or  ton-mile,  is  the  ne.xt  great  and  important  question 
for  the  Association  to  consider  and  to  settle.  To  Mr.  H.  C. 
Mackay  has  been  assigned  a  paper  bearing  upon  this  subject,  which 
will  be  read  at  this  convention,  and  we  trust  he  will  suggest  a 
solution  of  this  most  perplexing  proposition.  I  would  recom- 
mend the  appointment  of  a  committee  on  the  Establishment  of 
a  Unit  of  Comparison.  When  this  is  done  I  shall  feel  that  we  are 
nearing  our  goal.  With  the  classification  and  the  unit  established, 
the  next  important  feature  is  a  statement  blank  that  will  enable 
the  accountants  to  present,  in  a  uniform,  simple  and  concise 
manner,  the  various  results  and  comparisons. 

We  have  established  a  Department  of  Blanks  and  Forms,  and 
to  our  energetic  and  persevering  secretary.  Mr.  W.  B.  Brockway. 
the  .Association  is  indebted  for  a  remarkable  exhibit  of  the  blanks 
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.iinl  [oriiib  of  various  street  railway  companies.  These  lie  has  ar- 
ranged and  will  present  with  his  report,  the  first  important  feature, 
as  well  as  one  of  the  most  interesting  on  the  program  for  Thurs- 
day's  session. 

I  cannot  conclude  this  task  without  yielding  to  a  duly  which 
I  feel  to  be  incumbent  upon  me  al  this  lime.  I  desire  to  remiml 
the  members  of  this  Association  that  the  enthusiastic  accountant, 
charmed  with  the  possibilities  for  analysis  and  classification  which 
lie  within  apparently  iiieaiiingless  statistics,  is  fre(|ucntly  templed 
111  indulge  in  hobbies,  which,  v/hile  pretty  enough  from  the  ac- 
countant's standpoint,  ami  frequently  necessary  in  part,  are  worse 
llian  useless  so  far  as  giving  practical  information  to  the  man- 
agement. The  ideal  accountant  wastes  no  energy  upon  unneces- 
sary labor.  Mis  aim  should  be  to  prepare  and  present  to  the 
in.inagement  only  such  salient  facts  as  will  enable  the  man  in 
command  to  maUe  instant  comparison  upon  the  three  fundamental 
elements  of  street  railway  operation,  namely:  the  revenue,  the 
labor  cost  and  the  material  cost;  all  else  is  subsidiary. 

The  revenue  statement  should  show,  by  hours  or  otherwise,  the 
number  of  passengers  carried,  so  that  the  management  may  be 
enabled  to  secure  the  largest  revenue  with  the  least  expenditure. 

The  labor  statement  should  show,  in  a  systematic  and  compara- 
tive manner,  the  number  of  men  employed  and  the  amount  of 
wages  paid  in  each  department,  that  the  management  may  com- 
pare with  corresponding  periods,  and  be  able  to  control  labor 
expenditure  and  keep  within  a  fixed  ratio. 

The  material  statement,  by  showing  the  kinds,  quantity  and 
cost  of  materials  bought  and  the  consumption  of  the  same,  enables 
the  management  at  all  times  to  regulate  the  stock  of  material  on 
hand. 

I  shall  be  pleased  if  what  I  have  just  said,  fragmentary  and 
brief  as  it  must  needs  be  in  an  address  of  this  character,  will  create 
a  discussion;  if  not  at  this  meeting,  at  some  subsequent  meeting 
of  our  Association.  I  believe  we  get  more  out  of  the  "experience- 
meeting"  feature  of  our  gatherings  than  from  the  set  papers,  valu- 
able as  they  are. 

In  ending  my  term  as  president,  I  wish  to  express  my  especial 
appreciation  of  the  good  work  of  Mr.  C.  N.  Duflfy,  that  perfect 
type  of  an  aggressive,  progressive  and  intelligent  all-around  mas- 
ter of  accounting  and  business  man,  who  laid  at  Cleveland  the 
corner  stone  of  this  structure,  and  to  his  worthy  associate,  Mr. 
W.  F.  Ham.  To  these  two  gentlemen  this  Association  is  in- 
debted for  the  larger  part  of  the  great  work  which  it  has  accom- 
plished since  its  birth,  and  I  hope  that  this  Association  has  only 
begun  in  a  field  of  usefulness  which  broadens  as  we  advance. 
Purely  practical  and  limited  in  scope  though  it  be,  it  has  afiforded 
us  a  vehicle  for  good  fellowship  which  I  have  enjoyed  quite  as 
much  as  the  professional  stimulus  and  suggestion.  I  look  forward 
to  future  meetings  with  pleasure,  and  I  thank  you  all  for  uniform 
courtesy  extended  to  me  since  I  have  had  the  honor  to  preside 
over  your  deliberations. 


Mr.  Wilson  then  presented  the  annual  report  of  the  executive 
committee,  which  was  adopted.     It  was  as  follows: 

During  the  year  the  executive  committee  has  held  three  meet- 
ings and  has  had  five  mail  votes,  admitting  34  companies.  As 
was  noted  in  the  call  for  this  meeting,  the  executive  committee 
now  recommends  that  the  section  of  the  by-laws  referring  to  the 
annual  dues  be  so  changed  that  they  provide  for  an  annual  assess- 
ment of  $20  in  place  of  the  present  dues  of  $io.  We  also  recom- 
mend that  this  Association  consider  the  advisability  of  holding  its 
annual  meeting  at  a  time  other  than  the  time  chosen  by  the 
.\merican  Street  Railway  Association.  The  books  of  the  treasurer 
have  been  audited  and  found  correct. 

The  report  of  the  secretary  and  treasurer  was  then  read  as 
follows: 

SECRETARY'S  REPORT. 

The  past  year  has  been  an  exceptionally  busy  one  in  the  sec- 
retary's office,  not  alone  in  the  regular  work  falling  to  such  an 
oflice,  but  in  the  preparation  of  the  Department  of  Blanks  and 
Forms,  which  is  explained  in  the  report  of  that  department,  to  be 
made  Thursday. 

Thirty- four  companies  have  been  admitted  to  membership  since 
the  last  meeting,  as  follows: 

Tiflin,  Fostoria  &  Eastern  Railway  Co.,  TilVin,  O. 

Omaha  Street  Railway  Co..  Omaha,  Neb. 


Stamford  Street  Railway  Co.,  Stamford,  Conn. 

Cleveland  City  Railway  Co.,  Cleveland,  O. 

Citizens  Rapid  Transit  Co.,  Nashville,  Tcnn. 

Ottawa  ICIcclric  Ky.,  Ottawa,  Ont. 

City  IClectric  Ry.,  Port  Huron,  Mich. 

hair  Haven  &  Wcstvillc  Railroad  Co.,  New  Haven,  Conn. 

Milwaukee,  Racine  &  Kenosha  Electric  Railway  Co.,  Racine, 
Wis. 

North  Hudson  County  R,  R.,  Hoboken,  N.  J, 

Melroiiolilan  Street  Railway  Co.,  New  York,  N.   Y. 

Norfolk  Street  Railway  Co.,   Norfolk,  Va. 

Tri-City  Railway  Co.,  Davenport,  la. 

Metropolitan  Street  Railway  Co.,  Kansas  City,   Mo. 

Syracuse  Rapid  Transit  Co.,  Syracuse,  N.  Y. 

fjuebec,  Monlmorenci  &  Charlevoix  Ry.,  Quebec,  Canada. 

Union   Traction   Co.,    Philadelphia,   Pa. 

Vicksburg  Railroad,  Power  &  Manufacturing  Co.,  Vicksburg, 
Miss. 

North  Chicago  Street  Railroad  Co.,  Chicago,  III. 

Savannah,  Thunderbolt  &  Isle  of  Hope  Ry.,  Savannah,  Ga. 

San  Diego  Electric  Railway  Co.,  San  Diego,  Cal. 

Duluth   Street   Railway   Co.,    Duluth,    Minn. 

Glasgow  Corporation  Tramways,  Glasgow,  Scotland. 

Calumet  Electric  Street  Ry.,  Chicago,  III. 

Brightwood  R.  R.,  Washington,  D.  C. 

Mobile  Light  &  Railway  Co.,  Mobile,  Ala. 

Butte  Consolidated  Street  Ry.,  Butte,  Mont. 

Schenectady  Railway  Co.,  Schenectady,  N.  Y. 

Central  London  Ry.,  London,  England. 

Third  Avenue  Railroad  Co.,  New  York,  N.  Y. 

The    .\merican    Railway    Co.,    Philadelphia,    Pa. 

Alton  Railway,  Gas  &  Electric  Co.,  .Alton,  III. 

Kansas  City  &  Leavenworth  Railway  Co.,  Leavenworth,  Kan. 

Albany  Ry.,  Albany,  N.  Y. 

And  but  two  have  resigned: 

The  Birmingham  Railway  &  Electric  Co.,  Birmingham,  Ala. 

The   Manchester   Street   Railway   Co.,   Manchester,   N.   H. 

A  statement  of  the  growth  of  the  Association  is  as  follows: 

Companies  forming  the  Association  at  Cleveland,  March,  1897. .  25 

New  members  reported  at  Niagara  Falls,  October,  1897 12 

New  members  reported  at  Boston,  September,  1898 32 

New  members  reported  at  Chicago,  October,   1899 34 


Total    

Withdrawn 


.103 
•     3 


Total  members  to  be  reported  October,  1899 100 

But  a  new  problem  of  consolidation  is  confronting  us.  a  problem 
which  is  having  a  tremendous  effect  upon  the  whole  street  railway 
world,  and  I  would  commend  to  jour  earnest  consideration  the 
suggestions  made  in  the  report  of  your  executive  committee. 

The  statement  of  finances  is: 

Balance  from  Sept.  9,  1899 $  5,  g^ 

Received  from  application  for  membership 340  00 

Received  from  1899  dues 730  00 

Received  from  1898  dues 60  00 

Received  from  bills  payable 225  00 

Received  from  interest  and  miscellaneous 4  18 

Si. 411  02 


Expended   for  salary   of  the   secretary $20000 

Expenses  of  the  secretary's  oflke 83  24 

Printing  circulars  and  stationery 96  65 

Postage  for  reports,  circulars,  etc  79  03 

Executive  committee  meetings 46  05 

Stenographer   for    Boston    meetings 10300 

Printing  report  of  the  Boston  meeting 224  67 

Printing  1898  report  cf  the  Standardization  Com- 
mittee     74  49 

Expenses  of  the  Standardization  Committee,  1898  68  50 

Secretary's   traveling   expenses 15690 

Department  of  Blanks  and  Forms I57  21 

Bills  payable 100  00 

Cash  in  Home  Savings  Bank.  Toledo.  0 19  28 
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Bills    payable j 

Cash  in  bank $19  28 

Unpaid  dues 30  00 

Deficit    


$  75  72 


Thus  I  cannot  report  the  Association  as  having  been  a  dividend 
payer,  but  I  am  sure  the  results  of  the  work  of  the  committee  on  a 
Standard  System  of  Accounts  and  the  Department  of  Blanks 
and  Forms,  which  now  has  something  tangible  to  offer,  will  well 
repay  any  reasonable  stringency  which  we  may  encounter.  The 
circulars  sent  out  from  the  secretary's  office  to  explain  the  benefits 
of  membership  have  all  resulted  in  the  increase  of  applications. 
We  seem  to  have  almost  accomplished  most  of  the  expensive  work 
made  necessarj'  by  the  creation  of  the  Departments  of  Standardiza- 
tion and  Blanks  and  eventually  we  will  sail  on  the  smoother  waters 
of  "well-to-do." 

It  is  again  my  bounden  duty  to  express  my  doubly  grateful 
thanks  to  all  who  have  in  so  many  ways  assisted  in  the  perform- 
ances of  the  work  of  the  Association.  It  has  all  been  so  cheerful 
that  the  thanks  are  the  more  heartfelt  and  in  all  sincerity  I  say, 
thank  you.     Respectfully, 

W.  B.  Brockway, 
Secretary    and    Treasurer. 

Toledo,  O.,  Oct.   14,  1899. 


On  motion  of  Mr.  Hibbs  the  report  was  adopted  as  read. 

The  President:  There  are  two  very  important  features  in  the 
report  of  the  executive  committee,  which  we  had  probably  better 
take  up  and  discuss  now.  One  is  the  question  of  revenue,  which  is 
a  very  important  matter  with  this  Association,  in  view  of  the  fact 
that  so  many  of  the  companies  are  consolidating  and  our  list  is 
limited;  and  the  second  is  the  question  of  holding  our  meetings 
simultaneously  with  those  of  the  American  Street  Railway  Asso- 
ciation. There  are  a  number  of  the  larger  street  railway  com- 
panies that  are  not  members  of  this  Association,  and  I  think  it 
is  due  in  part,  probably,  to  the  fact  that  they  have  not  been  can- 
vassed either  personally  or  by  letter  sufficiently,  and  I  would 
suggest  that  the  secretary  read  a  list  of  those  companies  that  we 
would  like  to  see  members  of  this  Association,  and  let  each  man 
make  himself  a  member  of  a  committee  to  see  those  people.  I 
know  one,  the  Buflfalo  Street  Railway  Co.  We  have  never  been 
able  to  get  them  to  join,  although  Mr.  La  Pierre  was  seemingly 
very  much  interested  in  our  Association  when  we  met  at  Niagara 
Falls.  Now,  I  understand  they  have  a  change  in  management 
and  Mr.  W.  Caryl  Ely  is  head  of  the  consolidation.  I  understand 
he  is  here  and  I  would  be  glad  if  some  one  would  interview  him. 

I  should  like  to  hear  from  Mr.  Dufify  on  the  question  of  raising 
the  dues. 

Mr.  C.  N.  Duffy:  I  do  not  know  that  I  can  throw  very  much 
light  on  tlie  subject,  but  from  the  reading  of  the  report  and  noting 
the  condition  of  this  Association  financially,  I  think  it  is  very 
evident  that  we  need  a  larger  revenue,  and  I  do  not  see  how  we 
can  reduce  expenses.  This  Association  is  conducted  on  a  very 
economical  basis  and  the  minimum  limit  of  expenditure  has  been 
very  nearly  reached,  taking  into  consideration  the  work  that  there 
is  to  be  done.  Now,  the  large  items  of  expenditure  are  the  publi- 
cation of  these  books,  the  annual  report  and  the  classification 
books;  for  instance  the  books  that  we  had  published  here  in  Chi- 
cago, which  were  distributed  to  you,  embodying  the  report  of  the 
committee  on  a  standard  system  of  accounts,  will  cost  in  the 
neighborhood  of  $125.  We  have  500  of  them,  and  hope  that  we 
will  not  have  any  more  expenses  of  that  character. 

The  president  spoke  about  consolidation.  As  an  illustration  of 
that  I  would  like  to  refer  to  St.  Louis.  We  had  seven  members 
from  St.  Louis,  which  meant  $70  a  year.  If  we  retained  the 
united  company  down  there  it  means  $10  a  year.  There  is  a  differ- 
ence of  $60  a  year  in  one  city,  and  every  large  city  in  the  United 
States  is  rapidly  reaching  that  same  condition.  Now,  the  dues 
of  the  American  Street  Railway  Association  are  $25,  and  it  seems 
to  me  that  any  company  that  is  a  member  of  the  Street  Railway 
Accountants'  Association  can  well  afford  to  pay  $20  a  year  if  il 
can  afford  to  pay  $10.  I  do  not  believe  that  the  question  of  $10 
or  $20  would  enter  into  the  proposition  at  all.  If  a  company 
wanted  to  be  a  member  of  this  Association,  I  believe  it  would  not 
stand  on  the  difference  between  $10  and  $20.  Now,  we  have 
100  or   102  members.     We  do   not   know  next  year  whether   we 


shall  have  50  or  whether  we  shall  have  75,  and  according  to  that 
statement,  as  read  by  Mr.  Brockway,  we  must  look  forward  to  at 
least  $1,000  as  revenue.  With  100  members  at  $10  each  we  would 
only  get  $1,000.  If  we  should  lose  any  one  of  those  members  we 
would  not  have  enough  for  our  expenses  next  year.  Another 
thing  that  is  somewhat  embarrassing  to  this  Association  is  that 
under  our  by-laws  the  dues  are  due  and  payable  on  and  after 
January  ist,  whereas  all  these  expenses  are  incurred  prior  to 
January  ist,  and  somebody  has  to  carry  this  Association  until 
January   ist. 

It  is  my  judgment  that  any  company  which  is  a  member  of 
this  .Association  can  well  afford  to  pay  $20  a  year,  and  that  it 
will  certainly  get  value  received  for  its  money.  I  do  not  believe  we 
will  decrease  our  membership  by  an  increase  of  dues,  and  I  cer- 
tainly think  the  e-xecutive  committee  has  done  wisely  in  recom- 
mending $20  a  year  dues  instead  of  $10,  and  I  hope  that  it  will 
pass. 

Mr.  F,  E.  Smith:  The  matter  was  pretty  full  discussed  in  the 
executive  committee  meeting,  and  we  decided  there  it  was  a  great 
deal  better  to  make  the  raise  now  than  it  was  to  get  behind, 
and  I  think  we  had  better  do  it.  I  think  we  can  just  as  well  get 
$20  as  we  can  $15.  The  chances  are  that  with  all  these  consolida- 
tions we  are  going  to  lose  some  of  the  membership,  and  I  do  not 
believe  that  we  can  run  on  less  than  $20  dues.  I  hope  that  the 
resolution  will  pass. 

Mr.  Wilson:  I  hope  sincerely  that  this  motion  will  prevail.  I 
think  Mr.  Duffy  has  expressed  all  that  need  be  said  on  the  subject, 
with  perhaps  the  exception  that  he  hesitated  to  say  that  the 
committee  on  standardization  of  accounts  has  been  put  to  consider- 
able expense,  more  particularly  Mr.  Ehrhard  himself,  which  the 
members  very  generously  paid  out  of  their  own  pockets — expenses 
of  travel  and  hotel  bills  and  so  forth. 

Mr.  Ehrhard:  I  cannot  say  much  in  addition  to  what  has  been 
said.  Under  the  condition  of  things,  I  think  it  is  perfectly  proper 
to  take  some  action  on  that  line.  If  the  majority  thinks  $20,  that 
will  be  all  right;  if  they  think  $15  would  be  enough,  make  it  $15. 
Evidently  we  have  got  to  raise'  something.  I  cannot  enlarge  on 
what  they  have  said. 

Mr.  Durbin:  If  it  is  a  question  of  raising  the  dues  to  $20  or 
even  more,  I  think  it  should  be  done  to  carry  on  the  work  of 
the  .Association.  I  am  sure  our  company  won't  withdraw  if  they 
raise  to  $25. 

Mr.  H.  C.  Mackay:  I  think  the  question  has  been  pretty  well 
discussed  already.  It  is  necessary  to  increase  the  dues  to  carry  on 
the  work  of  the  Association,  and  a  matter  of  $15  would  be  very 
little  increase. 

The  Secretary:  There  was  a  question  in  the  executive  committee 
last  night  as  to  whether  the  increase  of  dues  would  affect  small 
roads  to  such  an  extent  that  they  could  not  afFcrd  it.  Is  there  any 
real  small  company  here? 

Mr.  Simpson,  Augusta,  Ga.:  I  represent  one  of  the  smallest 
companies  in  the  United  States,  as  far  as  street  railways  are  con- 
cerned, but  we  are  ready  to  pay  the  present  dues  and  double  it  if 
necessary.  But  it  looks  to  me,  in  regard  to  getting  around  and  get- 
ting the  larger  companies  interested,  that  we  should  also  look  to 
the  smaller  companies.  It  is  the  number  as  well  as  the  size  and  the 
capital  represented,  I  think,  that  make  up  the  Association. 

The  question  was  then  called  for  and  put,  and  it  was  voted 
unanimously  to  increase  the  dues  of  the  Association  to  $20,  begin- 
ning Jan.  I,  1900. 

The  President:  The  next  question,  a  very  important  one,  is  that 
of  holding  our  meeting  at  the  same  time  and  place  as  the  American 
Street  Railway  Association.  I  shculd  like  to  hear  from  Mr.  White, 
of  Toledo,  en  that  point. 

Mr.  Elmer  M.  White:  It  has  been  my  opinion  from  the  day  we 
started  that  that  was  the  only  true  way.  Here  is  proof  that  it  is 
the  only  true  way.  There  are  so  many  arguments  for  it  that  it  is 
useless  to  try  and  say  anything  about  it.  I  do  not  know  where  we 
can  find  one  argument  against  it. 

The  President:  I  think  there  will  be  no  question  we  could  hold 
our  convention  at  the  same  time  as  the  American  Railway  Ac- 
countants' Association,  which  would  be  a  good  thing.  A  good 
many  of  us  are  working  toward  the  steam  railway  business  in  con- 
nection with  the  interurban  traftic.  I  should  like  to  hear  from  Mr. 
Hibbs. 

Mr.  E.  D.  Hibbs:  Mr.  President,  if  I  recollect  right,  at  the 
original  meeting  of  this  Association,  this  matter  was  very  thoroughly 
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discussed,  and  llic  only  advantage  claimed  for  having  meetings  at 
the  same  time  was  that  we  got  the  support  of  the  otiicr  Association 
financially,  On  the  other  hand,  there  is  a  tendency  for  the  enter- 
tainments, which  arc  a  feature  of  the  other  Association's  meeting 
to  direct  our  .iltciilioii  from  the  business  on  hand. 

Mr.  Huriiijjton:  I  have  not  given  tlie  subject  very  much  thought 
since  our  meeting  at  Cleveland.  I  was  then  in  favor  of  meeting 
separately,  hut  since  then  I  have  changed  my  mind  in  several  ways. 
By  meeting  by  cursclves  we  would  not  get  the  reduced  rates  over 
the  railroads,  and  that  always  is  an  item  to  our  companies  in  the 
matter  of  expenses.  I  doubt  if  with  the  consolidations  that  are  going 
on  and  likely  to  go  on  in  the  near  future  whether  we  shall  be  able 
to  retain  a  membership  of  100,  which  is  required  in  order  to  get  re- 
duced rates.  We  might  do  better  work  probably  by  ourselves,  and 
it  is  possible  we  might  get  a  better  attendance,  from  the  fact  that  the 
smaller  roads  cannot  excuse  too  many  officers  at  one  time.  There 
is  that  much  in  favor  of  our  meeting  separately.  It  would  be  easier 
for  us  to  get  away,  perhaps,  but  when  it  comes  down  to  the  privi- 
leges that  we  enjoy  in  meeting  together  at  the  same  time  and  place 
as  the  Street  Railway  Association,  it  almost  overbalances  all  the 
other  considerations.  Do  we  not  get  a  little  additional  standing  by 
meeting  in  connection  with  the  Street  Railway  convention?  It  gives 
us  a  dignity  that  we  might  not  have  otherwise?  That  is  one  thing, 
I  think,  that  should  be  considered  very  fully.  I  am  a  little  at  a  loss 
to  make  up  my  mind.  There  are  so  many  arguments  in  both  di- 
rections that  it  is  really  a  difficult  question  to  settle.  Possibly  if  it 
comes  to  a  vote  I  may  be  obliged  to  vote  for  meeting  at  the  same 
time  and  place  as  the  other  Association. 

The  President:  I  should  like  to  hear  from  Mr.  Lawton.  Mr. 
Lawton  is  from  Colorado  Springs  an'd  comes  a  good  way  to  be 
with  us. 

Mr.  A.  L.  Lawton:  I  think  that  these  Associations  should  hold 
their  meetings  at  different  times.  Since  listening  to  the  discussion 
of  this  subject,  it  has  occurred  to  me  that  either  two  days  before  or 
immediately  following  the  Street  Railway  convention  would  be  a 
good  time  to  hold  it,  and  at  the  same  place  that  the  American 
Street  Railway  Association  meets.  I  traveled  a  long  way  last  year 
to  go  to  the  convention,  and  I  found  as  much  interest  in  the  Ameri- 
can Street  Railway  Accomilants'  Association  as  any  feature  in  con- 
nection with  the  meeting.  I  would  like  very  much  to  have  got  some 
pointer;  this  morning  in  the  way  of  conducting  street  railways  and 
managing  their  aflfairs,  so  as  to  enable  a  road  which,  perhaps,  is  not 
paying  as  well  as  some  of  the  larger  roads  to  buy  some  new  equip- 
ment. I  would  like  very  much  to  have  listened  to  the  address  of 
the  president  of  the  American  Street  Railway  Association  this 
morning.  For  that  reason  it  occurs  to  me  it  would  be  better  if 
the  meetings  were  held  at  different  dates.  They  are  so  closely  as- 
sociated together  it  seems  to  me  it  would  be  too  bad,  particularly 
for  small  reads  and  those  who  come  from  a  great  distance,  to  sep- 
arate them  entirely.    I  am  very  much  interested  in  both  associations. 

Mr.  C.  L.  Wight.  TcJcdo:  Would  it  be  possible  to  join  with  the 
American  Railway  .\ccouiUants'  Association? 

The  President:  I  don't  think  there  would  be  any  objection  to 
it.    They  are  all  very  much  interested  in  it. 

Mr.  Wight:  Could  not  we  get  the  reduced  rates  if  we  went 
with  them? 

The  President:    They  go  free. 

Mr.  Wight:  That  is  all  right.  I  move  that  we  go  with  them. 
When  do  they  have  their  meeting? 

The  President:     In  May. 

Mr.  Wight:    We  would  be  ready  by  May. 

The  President:  Well,  gentlemen,  this  is  a  very  important  ques- 
tion, and  I  am  going  to  defer  the  vote  on  it  till  tomorrow  morning. 
In  the  meantime  I  would  like  everybody  to  give  it  careful  consid- 
eration. Now,  tomorrow  morning's  program  is  a  very  interesting 
one.  The  first  is  the  report  of  the  permanent  committee  on  the 
standard  classification  of  accounts,  by  Mr.  C.  N.  Duflfy,  auditor  of 
the  Chicago  City  Railway  Co.;  the  second  is  a  paper  by  Mr.  H.  C. 
Mackay,  comptroller  of  the  Milwaukee  Electric  Railway  &  Light 
Co.  on  "Car  Mileage,"  the  question  of  determining  what  shall  be 
the  unit  of  comparison.  Mr.  Mackay  has  given  this  matter  a  great 
deal  of  thought  and  consideration.  He  has  been  in  correspondence 
with  a  great  many  street  railway  companies  throughout  the  coun- 
try, something  over  100,  and  I  think  he  is  prepared  to  give  us  some 
light  on  this  subject.  I  know  he  is  well  prepared  for  arguments  from 
different  sources,  and  I  would  like  to  see  a  very  full  attendance  to- 


morrow when  this  paper  comes  up,  because  I  consider  this  the  next 
very  important  feature  in  connection  with  cur  accounting,  the 
question  of  determining  a  unit  and  what  that  unit  shall  be.  That 
concludes  everything  for  the  morning,  except  the  appointment  of 
committees.  There  is  the  committee  on  nominatirns  and  the  com- 
mittee on  resolutions.  As  the  committee  on  nprninations,  I  will  ap- 
point Messrs,  !•",  V..  Smith  (chairman;,  K.  D.  Hibbs,  C.  L.  Wight, 
i.lmer  M.  White;  as  the  committee  on  resolutions,  Messrs.  Buring- 
t<n,  Simpson  and  C.  K.  Durbin.  I  understand  that  Mr.  Ycrkcs  is 
iiow  reading  his  paper  before  the  American  Street  Railway  Associa- 
tion, and  I  presume  a  good  many  gentlemen  present  would  like 
to  see  Mr.  Yerkcs  and  hear  a  portion  of  his  address,  and  we  will  ad- 
journ now  until  tomorrow  morning  at  10  o'clock.  I  would  like 
to  have  every  one  here  at  10  o'clock  promptly,  as  we  have  a  very 
important  day. 
The  convention  then  adjourned  until  10  a.  m.  the  following  day. 


Wednesday,  October  i8th. 

The  meeting  was  called  to  order  by  the  president  at  10  a.  m. 
After  the  minutes  of  last  year's  meeting  had  been  formally  approved 
the  following  paper  was  read: 

CAR  MILEAGE. 


By  H.  C.  Mackay,  Comptroller  and  Auditor,  Milwaukee  Electric 
Railway  &   Light  Co.,  Milwaukee,  Wis. 


One  of  the  greatest  problems  affecting  the  street  railway  interests 
is  that  of  securing  an  equitable  and  standard  unit,  and  the  subject 
assigned  will  be  treated  in  its  general  relation  to  accounting  as 
such. 

Car  mileage  has  been  adopted  by  practically  every  road  in  the 
country  as  the  basis  of  comparison,  but  a  study  of  the  methods 
used  in  computing  the  mileage  made  by  the  different  systems  will 
convince  any  one  that  under  the  present  conditions  it  is  misleading 
and  unreliable.  It  makes  but  little  difference  what  is  used  as  a 
basis,  as  long  as  its  purpose  is  simply  to  show  if  the  earnings  cr 
expenses  are  proportionately  above  or  below  that  of  a  similar  pe- 
riod; but  to  make  a  comparison  with  another  system,  on  which 
the  speed,  length  of  day  operated,  size  of  cars,  etc.,  are  different, 
or  where  the  physical  conditions  are  dissimilar  it  is  absolutely 
necessary  that  the  units  be  identical. 

It  is  not  practical  to  make  general  comparisons  cf  any  given 
expense  item  as  to  the  amount  in  dollars  and  cents  for  the  reason 
that  there  are  so  many  factors  to  be  considered  which  have  a  direct 
bearing  on  the  cost;  hence,  it  is  necessary  to  reduce  the  items  to  the 
satne  basis  for  all  systems.  When  this  has  been  accomplished,  the 
result  of  the  operations  of  the  various  systems  will  establish  an 
average  for  each  division  or  item  of  expense,  which  will  be  an 
accurate  guide  to  the  manager,  an  indicator  showing  all  expense 
items  in  which  reductions  should  be  made.  Here  is  where  the 
greatest  value  in  a  standard  unit  lies;  the  cause  of  an  abnormal  ex- 
pense is  at  once  detected  and  the  energies  otherwise  wasted  in  an 
endeavor  to  locate  the  trouble  can  be  applied  in  the  correction 
of  it. 

The  principal  objection  to  "car  mileage"  is  the  variation  in  speed. 
Between  city  and  suburban  lines  there  is  a  difference  in  speed  of 
from  eight  to  thirty  or  even  more  miles  per  hour.  The  increase  in 
speed  does  not  materially  aflfcct  the  cost  of  operation.  The  liability 
of  accidents  due  to  increased  speed  being  more  than  offset  by  the 
difference  in  density  of  population  of  district  traversed,  while  the 
principal  items  of  expense,  such  as  "wages  of  conductors,  motor- 
men,  car  house  employes,  etc.,"  are  the  same  in  either  case;  hence 
the  suburban  or  interurban  line  would  show  from  two  to  four  times 
the  number  of  miles  run,  at  only  a  slightly  increased  cost  as  com- 
pared with  a  city  system.  The  question  may  be  asked  why  the 
interurban  line  should  not  be  entitled  to  the  credit  of  operating  at 
a  less  cost  (as  the  object  of  a  standard  unit  is  not  to  make  expenses 
uniform,  but  to  show  the  actual  conditions).  I  shall  answer  this  by 
saying  that  while  the  cost  "per  car-mile"  would  be  less,  on  the 
basis  of  "passengers  carried"  it  would  be  more,  by  reason  of  the 
longer  haul,  thus  indicating  that  its  expenses  are  not  propor- 
tionately less  except  upon  a  basis  favorable  to  itself. 

Another  disturbing  element  is  the  "trailer."     Where  trailers  are 
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regularly  used  and  to  any  considerable  extent,  they  are  considered 
as  separate  cars,  mileage  being  computed  for  both  motor  and 
trailer  in  nearly  every  case.  Theoretically,  a  system  whose  equip- 
ment is  exactly  adapted  to  its  needs,  would  assign  to  runs,  cars  of 
just  sufficient  capacity;  the  trailers  being  abandoned  and  in  the  place 
of  say  a  22-ft.  motor  car  and  an  l8-ft.  trailer,  a  40-ft.  motor  car  would 
be  run,  thus  eliminating  the  expense  of  one  conductor,  as  well  as 
the  extra  maintenance  charges. 

New  cars  are  rarely  purchased  fcr  use  as  trailers  on  electric  sys- 
tems, those  in  use  as  such  being  either  relics  of  horse  car  days  or  an 
indication  of  an  extraordinary  growth  of  the  city,  and  consequently 
of  the  system;  the  trailer  is  an  indication  that  the  capacity  of  the 
car  is  not  equal  to  its  requiretnents  while  it  is  still  in  good  condi- 
tion and  too  valuable  to  be  consigned  to  the  scrap  pile  or  even  to  be 
sold  at  forced  sale,  so  its  motors  are  placed  under  a  longer  car 
body,  and  it  is  transformed  into  a  trailer,  to  be  brought  out  and 
used  as  an  attachment  or  extension  whenever  the  motor  car's  ca- 
pacity is  liable  to  be  overtaxed. 

Surely  no  one  will  contend  that  it  is  cheaper  to  operate  a  motor 
and  trailer  whose  combined  length  is  40  ft.,  than  to  operate  a  motor 
car  of  the  same  length.  If  so,  the  same  rule  must  apply  to  a  24-ft. 
car,  and  we  would  be  substituting  a  12-ft.  motor  car  and  12-ft. 
trailer  in  its  stead.  Yet  the  method  of  computing  both  motor  and 
trailer  mileage  attempts  to  show  just  this  result.  To  better  illus- 
trate, we  will  take  two  roads,  one  using  40-ft.  motor  cars,  the 
other  a  motor  and  trailer,  whose  combined  length  is  40  ft.  They  are 
operated  at  same  speed,  headway,  etc.,  yet  the  first  shows  a  cost  of 
say  12  cents  per  car-mile,  the  ether,  by  reason  of  the  double  mile- 
age, a  little  more  than  one-half  of  12  cents,  though  with  the  ad- 
ditional expense  of  an  extra  conductor.  My  contention  is,  that  a 
road  using  trailers  is  naturally  handicapped  and  should  not  be  ex- 
pected to  produce  as  good  results  as  one  whose  equipment  is  nearer 
adapted  to  its  needs,  and  that  the  trailer  is  but  an  extension  of 
the  motor  car  and  the  extra  expense  of  running  it  should  show  as 
the  result  of  unfavorable  conditions. 

To  secure  data,  the  writer  sent  to  most  of  the  railways  of  the 
United  States  and  Canada,  a  circular  letter,  requesting  answers  to 
a  number  of  questions,  with  the  results  as  follows: 

I.  Is  your  mileage  computed  from  conductor's  trip  reports?  If 
not,  how?  Answers  were  received  from  103  roads,  and  were  as 
follows: 

Conductors'  or  motormen's  reports  y^ 

Foremen,  dispatcher  or  switchmen's  reports    15 

Time  tables  4 

Unanswered    11 

From  this  we  see  that  over  70  per  cent  of  the  total  number 
and  a  still  greater  per  cent  of  the  answered  reports  arrive  at  mile- 
.  age  from  the  trainmen's  reports.  Some  new  companies  have 
adopted  a  system  whereby  the  conductor  reports  his  route  run  by 
numbered  points,  each  switch,  crossover,  etc.,  being  given  a  num- 
ber, permitting  the  accounting  department  to  accurately  trace  the 
car.      It,    however,    requires    a    careful    examination    of    each    trip 


sheet,  which  on  a  large  system  means  the  expenditure  of  consid- 
erable time.  I  would  suggest  that  the  trainmen  be  required  to  re- 
port only  the  exceptions  to  their  regular  trips;  that  is,  either  lost 
trips  or  extras  made;  thus,  instead  of  gomg  over  all  the  trips 
made  during  the  day,  only  the  deviations  from  the  regular  schedule 
would  be  examined  and  computed,  and  this  result  added  to  or  sub- 
tracted from  the  regular  schedule.  The  method  adopted  would  de- 
pend upon  an  answer  to  the  following  question: 

2.  Do  you  keep  record  of  mileage  made  by  each  car? 

Affirmative  51 

Negative  46 

Unanswered  6 

Of  the  SI  roads  that  keep  such  records 

26  are  in  cities  of  less  than 50,000 

10  are  in  cities  of  50,000  to 100,000 

15  are  in  larger  cities. 

Neither  of  these  two  questions  have  any  bearing  on  "car  mile- 
age" as  a  unit,  except  so  far  as  accuracy  is  concerned.  A  great 
many  dataware  usually  prepared  by  the  accounting  department,  to 
which  reference  is  seldom  made.  Mileage  by  cars  is  valuable  and 
necessary  to  determine  the  life  of  wheels,  gears,  pinions,  etc.,  but 
these  tests  are  rather  rarely  made  and  special  records  can  be  kept 
in  such  cases  at  a  less  expenditure  of  time  and  money. 

3.  What  method  have  you  of  verifying  the  figures  on  mileage? 
The  answers  were: 

None  but  care  in  computing  45 

Time  tables 28 

Dispatchers'  reports  8 

Pay  rolls 4 

Foremen's  reports 4 

Motormen's  reports   3 

Trip  receipt  returns I 

Unanswered   10 

It  would  seem  that  the  simplest  method  of  verifying  the  results 
would  be  by  a  report  from  the  foremen  showing  deviations  from 
regular  schedule  and  have  this  result  checked  by  the  trainmen's  re- 
ports. 

4.  Do  you  include  dead  mileage,  i.  e.,  from  the  car  station  to 
the  point  where  the  car  strikes  the  regular  route? 

Negative  50 

Affirmative  36 

Have  none  11 

Unanswered 6 

The  reason  assigned  why  dead  mileage  should  not  be  included  is 
that  the  car  is  not  earning  revenue,  and  that  it  would  be  unjust  to 
decrease  its  earnings  per  car-mile.  Nevertheless,  the  mileage  had 
to  be  run  before  it  could  earn  revenue,  the  expenses  were  the  same 
as  when  on  regular  service,  and  I  consider  it  legitimate  mileage. 
Thus  the  system  whose  stations  are  advantageously  situated  would 
receive  whatever  benefit  there  was  due  to  that  fact. 

5.  Do  you  include  full  trailer  mileage?  If  not,  what  proportion, 
and  give  reasons  why  full  mileage  is  not  used? 

Trailers  not  used  46 

Affirmative    (of    which    number    only    half    use    trailers 

regularly)   37 

Negative  11 

Unanswered  8 

One-half   i 

The  roads  using  trailers  regularly,  as  shown,  are  only  about  20 
per  cent  of  the  total.  As  stated  before,  the  trailers  should  not  be 
computed  for  general  use. 

6.  Is  any  allowance  made  for  partial  trips  lost? 

Affirmative  57 

Negative  37 

Unanswered 9 

This  question  is  covered  under  No.  4.  Allowance  should  be  made 
for  partial  trips  lost,  or  in  other  words,  the  mileage  used  should  be 
the  actual  mileage  made  by  motor  cars. 

7.  What  is  your  average  motor  mileage  per  day?     Trailer? 

8.  What  clerical  help  is  required  for  mileage  work  and  the  ap- 
proximate cost  per  month? 

9.  How  long  does  it  take  to  ascertain  the  total  mileage  for  the 
day? 

The  object  of  the  preceding  questions  was  to  determine  the  rela- 
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live  co.sl  .111(1  .iiLipliibilily  ai  iIil-  hr-iIickI  iist-il;  Inil  owiiiK 
to  the  (lifTcrcnt  coiistiuclion  placed  upon  question  No.  7  (answers 
covering  average  motor  miles  per  day  per  motor  and  total  miles  per 
day),  no  conclusion  can  be  drawn  except  lliat  the  speed  varies  so 
that  the  average  iiiotor  iiiiks  per  day  per  r.iotor  ranges  from  65  to 
300  miles. 

10.  Do  you  use  "cars  operated  per  day"  as  a  basis  (or  comparison 
of  earnings?    If  so,  what  constitutes  your  car-day.' 

The  answers  were 

Affirmative  44 

Car-day  of    20      hours I 

Car-day  of     19       hours I 

Car-day  of     18       hours 31 

Car-day  of     17^  hours I 

Car-day  of     17      hours 3 

Car-day  of     16      hours i 

Car-day  of     15      hours 4 

Car-day  of  115      miles I 

Car-day  of    80      miles i 

Negative  48 

Unanswered  11 

Car-days,  especially  in  the  larger  cities,  are  gradually  lengthening 
and  eventually  will,  no  doubt,  reach  the  maximum  of  24  hours. 

The  adoption  of  the  "passenger-mile"  (being  the  passenger  trip 
distances  divided  by  the  number  of  passengers  carried)  is  precluded 
owing  to  the  impracticability  of  obtaining  the  length  of  the  separate 
passenger  trips. 

This  applies  to  the  "Ion-mile"  as  well,  if  the  clement  of  "pas- 
senger weight"  is  taken  into  consideration.  If  the  "ton-mileage" 
is  based  upon  the  dead  load  hauled.  I  do  not  consider  it  complete. 
In  fact,  the  showing  made  on  the  basis  of  "ton-mile"  would  have  a 
tendency  to  mislead  the  mana.c;emcnt.  For  example:  One  system 
operating  "20-ton  motor  cars"  with  a  corresponding  large  ton- 
mileage  would  show  a  small  cost  per  ton-mile.  Another  system, 
operating  "lo-toii  motor  cars,"  would  show  nearly  double  the  cost 
per  ton-mile,  when  as  a  matter  of  fact  the  lighter  car  may  be  the 
more  economical. 

But  with  the  mileage  computed  carefully,  all  dead  miles  included, 
and  the  elimination  of  the  trailer,  we  have  a  unit  which  will  be  uni- 
form and  applicable  to  all  electric  systems  as  soon  as  the  question 
of  speed  is  adjusted;  hence,  we  have  but  to  divide  the  car-miles  by 
the  average  rate  of  speed  and  this  result,  verified  by  the  motor- 
men's  time,  will  be  a  standard  unit.  This  is  equivalent  to  a  "motor 
car-hour." 

To  illustrate  the  method  of  ascertaining  and  verifying  the  "motor 
car-hours,"  at  the  same  time  showing  the  efifect  that  speed  has  upon 
the  car-mile  as  a  unit,  I  submit  the  following  exhibit: 

Trafific  Sheet.  City  Line.     Interurbau  Line. 

Cars  operated   3  3 

Speed  per  hour,   miles 8  24 

Length  of  trip,  miles 24  24 

Trips  per  day,  regular iS  54 

Extra  trips 2  6 

Trips  lest  yi  il^ 

Trips  run   igyi  58J4 

Miles  per  day  46S  1404 

Motor  car-hours S8H  sS'A 

PAY   ROLLS — MOTORMEn's  TIME. 

Regular  trips   l8  54 

Extra  trips 1 1/2  4J4 

Total  trips  i9j/<  583/^ 

Motor   car-hours    igyi  x  3=S8j4  5&'A  x  l=58j/^ 

Assuming  cost  of  operating  these  cars  at  $60  per  day,  the  costs 
are: 

Per  car-mile   $  .1282  $  .0427 

Per  car-hour  r.0256  1.0256 

From  the  foregoing  we  see  that  the  time  table  of  the  city  system 
shows  iS  regular  trips  per  day.  From  the  conductors'  and  fore- 
men's reports  we  find  two  additional  trips  were  made  and  halt  a 
trip  lost,  a  not  addition  of  Jli  trips,  or  a  total  of  19;^  trips,  amount- 
ing to  468  miles.  This  amount  divided  by  the  speed  equals  s&'A 
motor  car-hours.     This  figure  is  verified  by  the  pay  roll. 


Time  allowed,  18      trips  at  3  hours  (regular). ..  .54      hours. 
Ij^  trips  at  3  hours  (extra) 4'/2  hours. 

Total  58"/^  hours. 

For  the  purpose  ol  comparison,  the  intcrurban  line  is  based  upon 
same  conditions  excepting  speed,  which  is  increased  from  8  to  24 
miles,  thus  increasing  the  mileage  without  changing  the  car-hours. 

Thus  it  will  be  seen  that  on  exactly  the  same  cost,  the  city  sys- 
tem would  show  12.82  cents  "per  car-mile,"  as  compared  with  4.27 
cents,  while  on  a  basis  of  "motor  car-hours"  the  cost  is  the  same. 

It  has  been  contended  that  the  unit  for  earnings  should  be  the 
"motor  car-hour,"  and  that  operating  expenses  should  be  based 
upon  the  percentage  of  earnings.  The  car-hour  certainly  applies 
to  earnings  just  as  well  as  it  docs  to  expenses;  but  I  do  not  think 
that  a  percentage  of  earnings  is  the  correct  basis  for  the  expenses. 
For  a  .standard  unit  it  is  too  fluctuating.  If  a  road's  equipment  were 
always  taxed  to  the  limit,  its  earnings  and  expenses  might  be  held 
at  a  fairly  uniform  basis,  but  these  conditions  would  never  exist  for 
any  length  of  time  and  could  not  become  general.  Any  large  con- 
vention or  carnival  would  swell  the  earnings  abnormally,  and  while 
the  expenses  would  increase  at  the  same  time,  they  should  not  be 
increased  in  the  same  ratio;  hence,  a  comparison  ol  the  month's  re- 
sult under  such  circumstances  with  another  system  under  normal 
conditions,  would  be  unfair.  Again,  the  geographical  location  would 
disturb  fair  comparisons,  as  the  time  of  the  year  when  expenses 
would  be  proportionately  low  in  a  northern  city  would  undoubtedly 
find  just  the  reverse  in  New  Orleans  or  other  similarly  situated 
places. 

It  has  also  been  suggested  that  the  sub-divisions  of  "General 
Expenses"  are  not  consistently  covered  by  the  "motor  car-hours," 
and  that  such  items  as  "Advertising  and  Attractions"  and  "Insur- 
ance" are  not  aflfected  by  the  number  of  car-hours  run.  As  far  as 
such  accounts  as  these  are  concerned,  the  same  may  be  said  of  any 
unit.  Good  management  will  always  keep  the  car-hours  as  near 
the  point  where  profit  and  loss  separate,  as  it  is  possible,  whether 
on  a  large  or  small  system,  and  while  such  accounts  may  rot  be 
affected  by  the  car-hours,  nevertheless,  the  car-hours,  being  the 
index  as  to  the  management,  the  amount  of  such  expenditures  are 
proportionately  and  correctly  shown. 

Before  concluding.  I  wish  to  briefly  refer  to  an  article  en  the 
"Cost  of  Electric  Power  for  Street  Railways  at  the  Switchboard," 
by  Mr.  R.  W.  Conant,  read  at  the  last  convention  of  the  American 
Street  Railway  Association.  Quoting  therefrom:  "The  car-mile 
basis  is  not  a  fixed  standard.  A  car  up  hill  takes  a  great  deal  of 
power,  while  a  car  down  hill  should  take  none,  and  may  be  made 
a  source  of  power."  This  is  undoubtedly  correct,  as  all  grades 
and  loads  aflfect  speed,  and  without  this  adjusted  mileage  is  net  a 
fixi;d  standard,  but  with  the  speed  taken  into  consideration  it  would 
be  practically  the  same  as  on  a  road  without  grades. 


The  President:  This  is  a  very  important  question  to  our  Associa- 
tion, and  we  should  like  to  have  it  fully  and  freely  discussed  this 
morning.  We  would  like  to  have  any  one  ask  Mr.  Mackay  questions 
that  suggest  themselves.  Mr.  Vreeland,  I  would  like  to  hear  from 
you. 

Mr.  Vreeland:  Any  question  connected  with  accounting  is  cf 
very  great  importance  to  me;  I  went  early  into  steam  railroad  work, 
when  properties  were  small,  mileage  small,  and  corporations  small, 
and  as  a  young  man,  starting  with  due  consideration  of  the  future, 
went  very  thoroughly  through  all  the  departments  of  railroading. 
It  was  made  possible  by  the  conditions  that  existed  which  I  have 
cited.  The  properties  were  very  small  and  departmental  questions 
were  not  of  the  magnitude  they  are  today.  I,  fortunately,  went 
into  the  work  at  a  period  before  this  evolution  commenced,  and 
went  through  all  branches  of  railroad  ser^'ice.  There  was  no  one 
separate  department  but  what  I  did  a  great  deal  cf  work  in,  in- 
cluding all  branches  of  operating,  mechanical,  and  accounting.  I 
left  the  steam  railroad  ser\icc  about  the  time  that  consolidations 
had  been  very  largely  efltected,  and  came  into  the  street  railroad 
service  at  the  time  when  consolidation  had  just  been  commenced. 
I  have  always  looked  upon  the  accountant  or  auditor  or  accounting 
oflicer  of  a  railroad  as  the  most  important  lieutenant  and  aid  of  the 
managing  officer  or  the  president  of  a  road. 

I  have  always  insisted,  in  any  property  that  I  have  had  charge 
of,  be  it  as  general  manager  or  president,  that  the  auditor  or  comp- 
troller or  whatever  he  may  be  called,  was  my  man.    I  looked  upon 
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ihc  man  at  the  head  oi  the  accounting  department  as  the  confi- 
dential adviser  of  the  head  of  the  institution.  You  must  have  con- 
fidence in  him.  You  must  feel  that  his  supervision  of  afTairs  is  to 
your  interest,  and  I  have  always  said  that  while  I  liked  friend- 
ship and  a  community  of  interest  through  heads  of  depart- 
ments, I  would  rather  have  a  superintendent  and  comptroller  at 
loggerheads  than  too  friendly,  because  it  was  an  evidence  he  was 
doing  his  work  thoroughly.  There  is  nothing  that  hurts  the  prac- 
tical hard-headed  head  of  a  department  as  much  as  iiiterference 
by  an  accountant  with  his  system  of  doing  business.  He  looks  upon 
it  as  an  interference.  When  I  went  into  the  steam  railroad  bvsiness 
(his  question  you  have  up  here  today  was  a  very  important  one 
then.  The  old  method  was  a  computation  with  small  properties 
on  a  percentage  basis.  It  was  not  a  proper  guide  to  all  because  the 
physical  conditions  were  different,  and  the  characteristics  of  the 
property,  hours  of  traffic,  etc.,  could  not  be  shown  merely  on  a 
basis  of  70  per  cent,  or  60  per  cent,  or  50  per  cent,  and  in  those 
days  when  men  were  not  so  well  educated  about  the  conditions 
of  our  country,  I  have  heard  the  capabilities  and  capacities  of  dif- 
ferent people  criticised.  For  instance,  a  manager  of  a  road  in  some 
hilly,  mountainous  ccuntry,  the  operating  expenses  were  80  per 
cent,  was  criticised,  because  in  some  other  part  of  the  country  the 
percentage  was  only  50  per  cent.  The  evolution  was  to  a  separa- 
tion of  accounts,  and  to  the  question  of  engine  maintenance  and 
mileage,  and  car  maintenance  and  mileage,  and  the  separation 
of  traffic,  both  freight  and  passenger,  until  the  basis  of  the  train 
mile  was  reached.  On  the  steam  railroad  today,  the  cost  of  mainte- 
nance and  construction,  buildings,  transportation,  general  expenses 
and  everything  is  computed  for  the  train-mile  unit. 

When  I  entered  the  street  railway  service  I  took  hold  of  a  prop- 
erty that  had  just  been  the  result  of  the  consolidation  of  many 
properties,  and  I  saw  there  was  no  systematic  method  of  ac- 
counting. I  called  to  my  aid  at  that  time,  a  man  who  had  been  for 
years  the  auditor  and  comptroller  of  steam  railroads,  and  who 
was  at  that  time  acting  as  expert  accountant  in  the  consolidation 
of  properties.  I  turned  over  the  books  to  him,  and  told  him  to 
make  a  thorough  study  of  it  and  start  the  books  on  what  he  con- 
sidered good  accounting  practice.  He  worked  a  long  time  at  it, 
and  brought  out  a  set  of  books.  In  the  distribution  and  classifica- 
tion of  operating  expenses,  we  are,  in  New  York,  subject  to  the 
requirements  of  the  law  under  which  the  Railroad  Commission  of 
New  York  was  created.  The  commissioners  have  the  supervisory 
powers  over  all  that  we  do,  and  also  have  the  say  as  to  how  we 
shall  conduct  and  classify  our  accounts,  the  same  as  the  Inter- 
State  Commerce  Commission  of  the  United  States  has  over  the 
steam  railroads.  After  we  had  run  under  that  system  of  accounting 
for  some  time,  the  board  of  Railroad  Commissioners  decided,  as  a 
result  of  the  character  of  the  reports  they  were  receiving  from 
our  system,  to  call  a  meeting  of  all  the  accountants  in  the  state 
of  New  York,  to  arrive  at  some  standard  classification  of  accounts. 
The  meeting  was  held  in  my  office  for  a  series  of  days,  nearly  a 
week,  and  the  matter  was  thoroughly  discussed,  pro  and  con,  and 
the  system  under  which  we  were  working,  with  a  very  few  slight 
modifications,  was  adopted  as  the  standard  of  New  York.  We 
used  no  trailers,  and  we  adopted  as  the  unit  the  car-mile  irrespec- 
tive of  whether  a  car  is  to  run  somewhere  to  start  a  trip,  and  we 
classify  our  accounts  so  that  on  the  15th  of  each  month,  each 
month  closing  itself,  I  have  a  statement  showing  all  the  conditions. 
cost  of  material,  etc.  As  you  know  we  are,  in  New  York 
City,  pretty  far  behind  the  age,  and  it  may  seem  strange  to  our 
western  friends  and  cause  them  to  smile,  as  it  did  me  when  I  was 
on  a  trip,  but  we  have  at  the  present  time  5,000  horses  working  in 
our  system,  so  that  we  have  horse,  electric  and  cable  car  items.  This 
financial  exhibit  is  a  complete  abstract  of  the  results  of  our  auditor's 
work  every  month.  This  is  open  to  the  inspection  of  any  stock- 
holder or  director,  or  any  one  who  is  interested  in  the  property, 
There  is  a  concise  classification  which  covers  the  individual  lines 
of  the  system,  carried  along  by  the  month,  so  that  I 
get  on  the  isth  of  the  month  a  statement  showing  every- 
thing on  a  car-mile  basis,  and  it  is  only  necessary  for 
a  manager  to  make  a  comparison  to  determine  for  him- 
self whether  they  are  accurate  or  not  throughout.  The  equip- 
ment expenses  and  transportation  expenses  and  general  expenses  of 
the  system  are  brought  down  to  the  actual  cash  basis  per  car- 
mile.  I  have  had  occasion  in  the  past  six  years  to  make,  in  an 
expert   capacity,   many  examinations  of  properties  in   this   coun- 


try, but  I  would  not  for  an  instant  give  any  opinion  on  this  ques- 
tion against  the  opinion  of  you  gentlemen  who  are  daily  in  the 
work.  To  me  it  is  an  incident  of  a  large  business  at  the  present 
time,  and  my  mind  would  not  certainly  be  as  fresh  upon  it  as  if  I 
were  working  at  it  constantly,  but  the  question  up  is  a  very  im- 
portant question.  I  have  for  a  series  of  years  been  working  on 
the  line  of  Mr.  Yerkes'  paper  yesterday  in  getting  our  company 
into  a  position  so  that  we  can  say  to  the  world  or  any  man  in- 
terested in  our  property,  "There  it  is,  you  can  take  it  or  leave  it, 
we  are  not  afraid  to  give  it  to  you  or  any  one  else;  we  have  done 
the  best  we  can  with  it,  there  is  the  condition." 

I  have  taken  some  of  the  most  expert  accountants  that  we  have 
in  New  York  and  have  had  them  take  up  this  accounting  and  go 
through  it,  and  incidentally  on  account  of  my  earlier  association 
with  these  men  on  steam  railroad  work,  my  mind  has  naturally 
turned  to  the  men  that  I  have  known  in  that  work  as  expert  men, 
but  frequently  in  the  last  year  or  so  I  have  taken  the  street  railway 
accountant  with  me,  and  in  every  instance  I  have  asked  what  in 
his  opinion  would  be  the  most  available  unit  for  us  to  work  on  to 
get  an  idea  by  comparison  of  the  properties  in  the  United  States  or 
the  world,  and  the  answer  has  been  the  car-mile. 

Of  course  there  are  exceptions  to  everything,  and  everybody 
can  find  good  reasons  why  anything  we  do  or  say  should  be  differ- 
ent. I  remember  when  the  system  of  keeping  the  car  mileage  on 
steam  railroads  was  introduced.  I  remember  that  it  was  stated  at 
a  meeting  where  the  question  was  up,  that  it  was  an  absolutely 
impossible  thing  to  do,  and  the  reason  why  it  could  not  be  adopted 
was,  "I  can  trust  myself,  but  when  the  car  goes  anywhere  else  I 
have  got  to  trust  somebody  else,"  but  the  result  has  turned  out  in 
such  a  way  that  every  man  was  satisfied — I  know  I  was  always  satis- 
fied— whether  the  car  was  on  my  line  or  in  St.  Louis,  or  in  Califor- 
nia— that  it  was  getting  proper  treatment,  and  that  we  were  getting 
proper  returns.  I  only  state  that  as  an  illustration.  We  have  to 
choose  some  course  and  go  ahead  with  it,  but  the  concensus  of 
opinion  upon  this  proposition  as  I  have  got  it  is  for  the  car-mile  as 
a  unit.  But  the  exceptions,  such  as  Mr.  Mackay  has  illustrated 
here,  and  why  they  cannot  be  handled  in  that  way,  I  am  not  in 
a  position  to  discuss  at  present,  because  I  take  this  question  up  with 
you  at  the  request  of  your  president — I  took  it  as  an  entirely  novel 
position  when  I  came  into  the  room.  It  is  immaterial  whether  you 
put  five  cars  together  and  put  a  motor  and  cable  car  on  ahead  of 
them  and  call  that  a  railroad,  or  whether  you  take  the  same  number 
of  people  and  put  them  in  coaches  and  put  an  engine  in  front  of  them 
and  call  that  a  railroad,  you  arrive  at  the  same  point;  you  have 
practically  the  same  classification  of  expenses,  because  the  street 
railway  of  today  stands  right  on  the  line  with,  and  as  far  as  its 
being  progressive  is  concerned,  a  little  ahead  of  the  average  of 
steam  railroads,  and  the  unit  that  has  to  be  the  determining  factor  in 
the  end  must  be  based  upon  a  very  careful  study  of  all  the  conditions 
that  surround  it.  For  our  part,  our  accounting  officers  are  well 
satisfied  with  the  car-mile  as  a  unit  in  considering  the  expenses  of 
the  system.  So  far  as  the  question  of  the  methods  of  these  various 
things  are  concerned,  to  which  our  friend  has  alluded  in  the  paper, 
the  question  of  keeping  the  mileage  and  things  of  that  character 
I  would  say  that  I  think  that  anything  that  can  be  done  on  Broad- 
way in  New  York  can  be  done  anywhere.  By  reason  of  the  con- 
gestion of  our  system,  we  do  not  know  where  a  car  may  go  when  it 
starts  out;  it  is  likely  to  go  two  miles  and  be  switched  back,  or  to  go 
four  miles  and  be  switched  back,  or  it  is  just  as  likely  to  go  to  the 
terminal  in  another  direction  from  the  car  barn,  so  that  any  statis- 
tics furnished  by  a  starter  or  any  car  barn  man  are  absolutely 
valueless,  because  he  does  not  know  where  the  car  has  been.  The 
only  method  we  have  of  determining  this  is  by  the  report  of  the  con- 
ductor, and  we  have  an  arrangement  covering  the  system  by  which 
certain  points  are  numbered,  and  the  conductor  makes  his  report 
that  he  left  point  No.  I,  for  instance,  and  if  point  No.  5  is  his  ter- 
minal, that  he  went  from  i  to  5  and  from  5  to  i;  if  he  got  switched 
back  by  orders  of  the  inspector  by  a  blockade  at  point  3  his  report 
will  show  that,  and  the  time  of  the  men  based  upon  the  trip  is 
governed  by  that  as  well  as  by  the  mileage.  The  statistics  of  mile- 
age of  wheels  and  motors  and  things  of  that  character  may  not  be 
accurate,  but  it  is  worked  out  from  that  system,  and  is  as  accurate  as 
we  can  get  it.  The  man  whose  mind  has  not  been  trained  to  the 
fact  that  one-tenth  or  one-eighth  or  one-quarter  of  i  per  cent  is  a 
valuable  factor  in  the  operation  of  railroad  systems  cannot  appre- 
ciate your  work,  and  when  you  go  to  work,  and  probably  sit  up 
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niglUs  lo  woiU  soiiiclhinn  out  that  yoii  coiisidcr  is  of  value  to  the 
system,  it  is  thrown  aside  as  of  httle  importance  from  the  tact  that 
the  importance  of  it  cannot  be  appreciated.  When  you  take  into 
consideration  the  mileage,  and  the  efTcct  of  the  slightest  fraction 
of  a  cent  on  the  aggregate  it  is  of  great  importance  In  determine  the 
wheel  mileage  and  nictor  mileage  and  everything  connected  with  the 
operation  of  the  line,  and  this  brings  up  the  point  that  the  account- 
ing department  is  a  most  valuable  a<ljuncl  in  determining  what 
the  system  is  doing. 

We  have  the  auditor  and  comptroller  take  up  tlicsc  matters  with 
the  division  suiierintendents  and  general  foremen,  monthly,  quar- 
terly and  yearly,  and  say:  "Such  and  such  has  been  the  case. 
Now,  boys,  look  out.  Here  is  the  sign;  it  has  pointed  the  way." 
We  do  not  think  it  is  wise  to  send  a  man  an  aggregation  of  fig- 
ures which  he  is  incapable  of  analyzing,  but  we  bring  him  right  in 
to  the  auditor  or  comptroller  and  point  rut  to  him  that  he  varies 
cither  more  or  less  from  others  in  this  particular  direction  or 
that.  The  car-mile  unit  as  used  by  us  has  been  adopted  in  some 
of  the  other  large  systems  such  as  New  York.  Philadelphia,  and 
some  others,  but  I  am  very  free  in  saying  that  I  would  not  give  a 
snap  for  a  departmental  man  under  ine  connected  with  a  railroad, 
that  would  not  get  up  and  express  his  opinion  and  fight  for  what 
he  thinks  is  right,  and  if  any  of  you  gentlemen  have  anything  to 
offer  that  will  enlighten  nic,  I  shall  be  just  as  jjlcased  to  hear  it  as 
any  man   in  the  room. 

The  President:     You  do  not  run  any  trailers? 

Mr.   Vreeland:     No.   sir. 

The  President:  But  you  attempt  to  have  the  same  lengtfi  of 
car  on  your  system? 

Mr.  Vreeland:  Yes,  sir,  but  at  tlie  present  time  we  have  i8-ft. 
horse  cars,  and  we  have  a  22-ft.  and  the  28-ft.  car,  so  that  there  is  a 
variation,  but  at  the  same  time  it  does  not  affect  the  general  value 
of  the  proposition  when  you  get  it  sub-divided  into  your  lines. 

Mr.  Mackay:  I  would  like  to  ask  Mr.  Vreeland  if  the  question  of 
speed  enters  into  the  calculation? 

Mr.  Vreeland:  We  have  never  taken  any  consideration  of  that. 
Take  our  Lexington  Ave.  line  for  instance;  from  130th  St.  to  105th 
St.  it  is  run  electrically;  wlicre  there  is  very  little  congestion,  from 
lOSth  St.  to  25th  St.  it  is  run  on  a  cable  that  runs  on  a  speed  of  12 
miles  an  hour;  from  25th  St.  to  5th  St.  and  Broadway,  10  miles  an 
hour;  from  23d  St.  to  Houston  St.,  8  miles  an  hour,  and  from 
Houston  to  South  Ferry  by  a  cable  which  runs  6  miles  an  hour, 
and  that  is  just  on  one  line;  it  is  not  a  comparison  of  two  lines. 
Take  the  Broadway  and  the  Columbus  Ave.;  that  is  run  at  14  miles, 
10  miles  and  6  miles. 

Mr.  Mackay:  You  do  not  run  .-m  interurhan  or  hiijh  .speed  line, 
say  at  25  miles  per  hour? 

Mr.  Vreeland:    No,  sir. 

Mr.  Wyman,  New  Orleans:  I  have  been  led.  during  the  last 
two  weeks  especially,  to  consider  the  immense  utility  of  the  ac- 
counting department  along  the  line  of  preparing  the  information 
to  give  to  our  investors  in  order  that  their  confidence  in  their  in- 
vestments may  be  secured.  A  system  of  bookkeeping  or  account- 
ing should  be  plain  to  the  average  investor.  Men  are  studying 
these  questions  now  as  never  before. 

I  have  felt,  as  Mr.  Vreeland  has  so  well  expressed  it,  that  the 
auditor  is  the  man  next  to  the  manager,  and  the  one  upon  whom  the 
manager  himself  must  rely  most  implicity  and  most  positively.  The 
two  should  be  most  closely  allied  in  the  wcrk,  and  that  alliance  I 
have  always  sought  on  whatever  roads  I  have  acted  as  an  officer.  I 
may  say  that  this  car  mileage  basis  is  the  one  which  we  have 
adopted — which  was  adopted  in  Milwaukee  when  I  was  there — 
and  is  adopted  in  New  Orleans,  and  yet  1  very  heartily  sympathize 
with  some  of  the  points  made  by  Mr.  Mackay  in  his  paper,  that 
there  are  questions  regarding  it  that  arc  sometimes  difficult  and 
over  which  we  may  possibly  stumble.  If  the  motor  car-hour 
should  replace  as  a  standard  tlic  car-mile.  I  am  not  sure  but  what 
it  might  be  wise.  In  our  power  houses  we  have  adopted  the 
kilowatt  hour.  Now,  while  the  motor  car-hour  may  not  be  directly 
allied  to  the  kilowatt  hour.  I  can  see  it  might  be  a  very  useful  stand- 
ard. 

But  I  do  hope  that  the  effect  of  this  Association  will  be  so  pro- 
nounced that  whatever  shall  be  decided  upon  will  meet  with  the 
approval  of  all  street  railways,  .^s  Mr.  Vreeland  has  stated,  our 
business  has  now  got  to  be  a  public  business;  it  has  reached  out 
and  become  a  business  that  is  attracting  the  attention   of  every- 


body all  over  this  country,  and  some  of  our  neighbors.  Investors 
are  looking  at  it  constantly.  People  arc  seeking  to  put  their  money 
into  street  railroad  enterprises.  They  arc  regarded  as  gilt-edge  in- 
vestments, and  properly  so,  and  aside  from  its  being  a  great  factor 
in  civilization,  aside  from  their  being,  perhaps,  the  most  important 
factor  ill  municipal  life  today,  they  arc  a  factor  in  the  world's 
markets  today  like  none  other  thai  I  know  of,  not  even  steam 
roads,  and  therefore  there  should  be  standards  adopted  of  universal 
application,  so  that  the  investor  or  one  interested  in  these  matters 
may  read  as  he  runs,  and  know  precisely  where  wc  arc,  what  wc 
arc  doing,  what  our  comparative  value  is  as  placed  along  side  some 
other  company;  and  on  the  other  side  wc  should  be  very  perfect, 
very  clear,  in  stating  exactly  what  our  position  is  financially  and 
I  think  that  the  managers,  operatives  and  officers  and  presidents 
of  roads  will  join  with  the  Accountants'  Association  in  effecting 
that  sort  of  an  end.    f  Applause.) 

The  President:  Mr.  Duffy  is  a  member  of  one  of  our  very  import- 
ant committees,  and  as  such  he  can  explain  to  these  gentlemen 
briefly  what  we  have  been  doing  in  connection  with  the  meetings 
of  the  steam  railroad  people  and  railroad  commissioners. 

Mr.  C.  N.  Duffy:  I  have  been  very  much  interested  in  the  re- 
marks of  Mr.  Vreeland  and  Mr.  Wyman  this  morning,  in  the  discus- 
sion of  the  very  able  paper  by  Mr.  Mackay,  but  I  would  have  liked 
to  have  heard  a  little  more  discussion  on  the  matter  of  the  unit  of 
comparison;  as  to  whether  it  should  be  motor  car-hour  or  car-mile. 
Mr.  Vreeland's  comparison  as  to  the  manager  up  in  the  Rocky 
Mountains  being  put  en  the  same  basis  with  a  city  line  is  a  point 
very  well  taken.  It  illustrates  the  practicability  of  the  motor  car- 
hour,  but  I  am  digressing  from  what  our  president  referred  to. 
I  was  very  much  pleased  to  hear  Mr.  Vreeland  say  that  he  and  his 
accounting  officers  had  spent  a  great  deal  of  time  in  the  earnest 
study  and  adoption  of  a  standard  classification  of  accounts,  which 
now  stands  as  the  standard  of  the  state  of  New  York.  As  chair- 
man of  the  committee  of  this  Association,  and  having  charge  of  that 
matter,  I  am  acquainted  with  the  classification  that  Mr.  Vreeland 
refers  to,  and  if  cur  president  will  remember,  at  Niagara  Falls, 
Mr.  DeFreest,  secretary  of  the  board  of  Railroad  Commissioners 
of  New  York,  was  with  us,  and  the  standard  classification  adopted 
by  this  association  is  very  similar  to  the  classification  adopted  and 
used  by  the  New  York  Railroad  Commissioners.  And  I  would  like 
to  say  for  the  information  of  all  of  you,  and  more  especially  for  J'r. 
Vreeland,  as  he  is  from  New  York  and  directly  interested,  that  in 
July  our  committee  met  with  a  committee  of  Railroad  Commis- 
sioners, of  whom  were  Ashley  W.  Cole,  president  of  the  New  York 
board,  and  Mr.  Seymour,  of  Connecticut,  and  two  gentlemen  repre- 
senting the  Associaticn  of  American  Railway  Accounting  Officers. 
The  reason  for  this  conference  was  that  the  convention  of  Rr.ilroad 
Coinmissioners — that  is  the  title,  but  it  is  really  the  National  As- 
sociation of  all  the  railroad  commissioners  of  the  United  States — 
wanted  a  standard  classification  of  accounts  for  electric  railways. 
They  wanted  it  to  operate  with  reference  to  street  railways  and 
electric  railways,  just  as  the  Inter-State  Commerce  classification 
operate  with  the  steam  railroads.  There  were  two  members  of  our 
committee  present,  Mr.  William  F.  Ham  and  myself,  and  there  was 
a  long  discussion  of  this  question.  Wc  went  over  the  thing  very 
carefully,  and  as  a  result  of  that  conference  the  classification  of  ac- 
counts that  was  presented  to  this  convention  at  Boston,  1898, 
with  very  few  and  slight  modifications,  was  recommended  for  adop- 
tion. It  was  presented  at  the  convention  in  Denver  on  August  loth, 
and  unanimously  adopted.  And  that  the  Street  Railway  Account- 
ants' Standard  Classification  of  Accounts  has  now  been  adopted  as 
the  standard  of  the  Railroad  Commissioners  of  the  United  States, 
and  in  every  state  in  the  United  States  that  exercises  any  super- 
vision of  accounts  in,  and  it  will  be  the  standard  classification,  and 
in  1900 — Mr.  Wilson  here  is  shaking  his  head,  we  do  not  count 
Massachusetts — in  1900  they  propose  to  put  this  thing  in  actual 
operation  and  have  their  reports  made  on  blanks,  modeled  after  this 
classification.  The  steam  railroad  accountants  do  not  meet  until  next 
May,  and  a  committee  from  that  Association  will  recommend  to 
that  convention  the  adoption  and  use  of  the  same  classification. 
Now  the  effect  of  that  will  be  that  we  will  have  a  standard  classifica- 
tion that  will  be  universally  adopted,  and  we  have  all  four  elements. 
W'e  have  the  street  railways,  then  wc  have  the  Railroad  Commis- 
sioners, we  have  the  steam  railroad  accountants,  and  we  have  the 
street  railway  accountants,  then  in  addition  the  American  Street 
Railway  Associaticn.    We  have  a  standard  classification  of  accounts 
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and  we  ought  to  have  a  standard  unit  of  comparison,  and  we  ought 
to  have  a  standard  form  of  statement — an  arrangement  in  the  regu- 
lar annual  form  of  report  which  this  Association  has  adopted,  and 
I  would  be  very  glad  to  hear  a  full  discussion  on  this  subject  of 
whether  or  not  the  car-mile  unit  should  be  the  standard  unit  of 
comparison.  I  do  not  know  whether  you  consider  the  different  sizes 
of  cars,  whether  single  or  double  truck,  whether  they  are  lo-ton 
or  20-ton,  and  whether  they  run  trailefs — Mr.  Vreeland  does  not 
run  trailers — well,  we  run  a  few  in  Chicago.  We  have  a  train  of 
four  cars,  sometimes  cf  five,  and  sometimes  that  train  on  its  journey 
is  partly  electric  and  partly  cable,  and  like  Mr.  Vreeland  we  still 
have  a  few  horses,  not  5.000,  but  something  over  200. 

Nov.  there  is  one  feature  of  this  question  that  I  do  not  believ;  has 
been  touched  upon.  Even  if  you  arc  figuring  on  a  car-mile  basis. 
how  are  you  going  to  treat  the  trail  car — in  all  its  diflferent  phases — 
are  you  going  to  call  the  trailer  the  same  thing  as  the  motor;  it 
does  not  take  as  much  power  to  pull  two  trailers  as  it  does  one 
motor.  In  the  summer,  if  you  are  operating  a  trailer,  it  will  earn 
more  money  than  your  motor.  These  are  questions  that  enter  into 
the  question  of  comparison  which  do  not  enter.  I  think,  into  the 
motor  car-hour.  This  subject  has  a  great  many  attractions.,  that  is 
for  me,  and  I  would  like  to  have  seme  of  these  gentlemen  talk  upon 
it.    (Applause.) 

The  President:  Col.  Ilcft  of  the  New  York.  New  Haven  &  Hart- 
ford road  is  with  us  and  we  should  be  glad  to  hear  from  him. 

Mr.  Heft:  I  was  very  sorry  that  I  was  not  able  to  be  present  and 
listen  to  the  paper,  and  I  am  in  the  position  of  a  man  who  woke  up 
and  found  himself  in  a  place  and  said  he  had  no  country.  But  I 
have  listened  to  the  gentlemen  in  discussing  the  question  of  whether 
the  item  of  cost  should  be  made  up  upon  the  car-mile  basis,  or  upon 
the  motor  car-heur  basis.  It  seems  to  me  that  the  question  is  one 
that  is  governed  wholly  by  the  conditions  which  exist  upon  the  road 
you  are  operating.  If  you  attempt  to  make  up  the  cost  on  the  motor 
car-hour  on  our  system  it  would  be  very  misleading,  for  the  reason 
that  during  certain  portions  cf  the  day  we  are  hauling  two  trailers, 
other  portions  of  the  day  we  are  hauling  four  trailers,  and  some  por- 
tions of  the  day  we  are  hauling  only  .ine  and  some  ether  portions 
only  using  the  motor  car.  Now  any  costs  made  up  on  such  a  basis 
would  be  wholly  misleading.'  Our  company  has  adopted  the  car- 
mile  basis  in  making  up  the  cost,  and  in  doing  so  we  figure  the  cost 
of  power  consumed  when  using  the  motor  car  alone,  the  additional 
power  of  each  trailer,  and  make  up  the  cost  of  the  motor  car-miles 
and  of  the  trail  car-miles  and  stating  whether  one,  two,  three,  four 
or  five  trailers  are  used.  We  also  follow  the  same  rule  in  arriving 
at  the  cost  of  maintenance  and  in  our  figures  on  car-miles  we  add 
everything — every  item  except  the  depreciation  upon  equipment 
and  upon  the  tracks,  and  the  interest  on  the  capital  invested,  but  at 
the  present  time  we  are  not  wholly  satisfied  with  the  way  our  ac- 
counts are  made  up  and  are  drifting  around  to  see  if  some  bright  fel- 
low will  not  substitute  some  other  system  which  will  be  more  de- 
sirable than  ours.  But  I  think  in  all  these  questions,  that  in  arriv- 
ing at  the  cost  of  any  system,  the  manager  should  be  governed 
wholly  by  the  conditions  which  exist  on  his  line  and  that  no 
stereotyped  rule  can  be  laid  down  by  which  you  can  make  up  your 
minds  on  all  these  various  systems  where  the  conditions  are  so 
wholly  different,  and  no  one  will  welcome  a  system — a  universal  sys- 
tem that  can  be  used  by  all  railroad  companies,  more  than  I  would, 
but  it  seems  to  me  that  it  is  a  knotty  problem  and  one  that  deserves 
our  best  consideration,  and  we  should  not  decide  upon  any  system 
until  we  feel  satisfied  that  it  will  answer  all  the  requirements  of 
the  different  members  of  our  Association. 

I  have  attended  the  meeting  of  the  Railroad  Commissioners  on 
two  occasions  when  the  accountants  from  the  steam  railroads  met 
with  the  Railroad  Commissioners  and  devised  a  system  upon 
which  our  reports  should  be  made  to  the  Railroad  Com- 
missioners, and  I  found  that  there  was  a  great  diver- 
sity of  opinion  among  all  of  the  different  commissioners,  and  it 
seemed  to  me  that  there  was  a  work  in  a  worthy  cause  for  some  of 
you  bright  accountants  to  devise  such  a  system  as  we  could  satis- 
factorily adopt  for  all  our  statements. 

I  am  very  glad  to  have  had  the  pleasure  of  speaking  this  morning 
and  of  meeting  with  you,  and  I  wish,  you  a  full  measure  of  success. 
I  think  your  Association  is  a  live  one.  There  is  a  need  of  it,  and  you 
have  certainly  accomplished  :i  great  work,  and  yet  I  think  the 
future  is  very  bright  and  that  the  result  of  your  deliberations  in 


the  end  will  be  of  great  benefit  tn  all  the  systems  which  arc  mem- 
bers of  your  Association.     (Applause.) 

The  President:  I  understand  that  lunch  will  be  served  upon 
the  train,  so  that  while  it  is  now  11.30  we  need  not  hurry  away 
from  here.    I  would  like  to  hear  from  Mr.  Wilson. 

Mr.  Wilson:  I  have  always  supposed  that  I  was  a  native  up  to 
this  morning,  when  I  have  been  informed  that  I  am  a  foreigner 
coming  from  Massachusetts.  In  this  respect  we  are  in  very  much 
the  same  position  as  Mr.  Vreeland.  We  do  not  run  any  trail  cars 
whatever,  and  we  run  something  over  300  routes  every  day,  every 
one  of  which  has  a  different  length  and  a  different  speed.  There  is 
no  basis  whatever  that  I  know  of  upon  which  this  thing  could  be 
figured  but  car-miles.  We  could  never  take  a  trip  and  say  that  a 
car  will  take  a  certain  length  of  time  to  come  back,  not  quite  in 
the  way  as  suggested  by  Mr.  Vreeland,  but  while  we  do  not 
shift  cars  from  point  to  point  as  he  does,  yet  a  car  may  go  out  on 
its  route  to  come  back  on  its  schedule  time,  or  it  may  not.  The 
question  of  the  basis  of  car-miles,  I  think,  can  only  be  taken  up  by  a 
company  of  the  size  of  the  one  which  I  have  the  honor  to  represent 
in  comparison  with  a  road  in  some  large  city  of  a  similar  nature. 
While  this  traffic  sheet  that  is  shown  here  is  very  interesting,  when 
it  comes  down  to  the  question  of  three  cars  being  compared  with 
1,800  cars,  which  we  probably  run  on  certain  days,  the  comparison 
is  of  but  little  use,  and  in  connection  with  the  question  that  Mr. 
Vreeland  brought  up,  of  the  foreman  of  the  men  who  are  directly 
connected  with  the  maintenance  of  the  equipment,  the  system  which 
we  follow  is  the  same  in  every  individual  car  house.  Each  one 
has  its  maintenance  crew,  which  keeps  the  motors,  trucks  and  cars 
of  that  particular  car  house  in  condition.  Each  month  we  make 
up  a  statement  giving  the  details  of  some  6  or  8  accounts,  showing 
what  the  labor  and  material  in  each  of  these  car  houses  has  cost, 
and  then  we  have  a  comparison. 

Now  when  we  first  started  this  I  used  to  have  an  inventory  of 
the  stock  taken  once  in  three  months  or  once  in  six  months,  but  I 
very  soon  found  out  that  we  didn't  always  have  the  stock  which 
we  should  have  had.  Each  man  was  so  anxious  to  make  a  good 
showing  for  his  car  house  that  he  would  include  a  lot  of  the 
material  that  had  been  consumed.  In  order  to  avoid  that  I  have 
for  two  years  had  the  men  make  a  return  each  month  of  the  stock 
that  they  have  in  hand,  and  in  that  way  I  think  that  we  have  an  accu- 
rate statement  of  it.  On  the  basis  of  car-miles  we  get  a  very  good 
comparison,  while  on  the  basis  of  car-hours  I  don't  know  of  any 
way  in  which  we  could  possibly  make  a  comparison. 

Mr.  Mackay:  I  wish  to  say  that  the  comparison  here  of  three 
cars  only  would  apply  just  as  well  to  3,000  cars.  It  was  simply 
shown  in  small  figures  so  that  it  could  be  readily  grasped.  Mr. 
Wilson  certainly  knows  how  many  hours  his  motorman  makes. 
Now  that  gives  him  right  there  the  number  of  motor  car-hours 
made.  There  is  only  one  motorman  to  a  car  and  he  certainly  knows 
the  time  made  by  those  motormen.  Now  as  to  the  speed;  while  it 
may  be  shown  that  a  line  will  start  cut  and  run  eight  miles  an  hour 
and  then  decrease  to  six  miles  an  hour,  and  then  increase  to  eight 
again,  the  average  speed  is  based  upon  its  time  cards. 

Mr.  Wilson:  In  that  connection  I  desire  to  say  that  Mr.  Mackay 
is  entirely  wrong  when  he  says  that  we  know  the  hours  of  our  motor- 
men.  Our  motormen  are  paid  $2.25  per  day  for  10  hours  out  of 
12  consecutive  hours;  some  run  10,  some  9  and  some  9^,  for  in  the 
congested  district  of  Boston  a  car  starts  out,  but  it  may  not  get  back 
anywhere  near  on  time.  That  man  might  have  a  schedule  of  possibly 
g]4  hours  or  possibly  io5<^  hours,  but  for  every  10  minutes  over  the 
10  hours  in  12  consecutive  hours  the  man  receives  extra  pay,  so  you 
see  that  by  multiplying  some  1,800  of  these  items  and  keeping  it  up 
by  hours,  would  make  a  large  item  of  expense. 

Mr.  Mackay:  If  the  man  only  worked  half  a  day  would  he  be 
given  a  full  day's  work, 

Mr.  Wilson:  He  would  be  given  half  a  day.  He  might  work 
four  hours  and  a  half  and  he  might  work  five  hours  and  the  rest 
of  the  time  might  be  done  on  trips.  Certain  trips  would  have  a 
certain  price.  It  can  be  done,  but  it  is  a  matter  of  expense,  and 
the  bigger  the  road  the  mere  it  precludes  its  being  done. 

Mr.  Hibbs:  I  would  like  to  ask  Mr.  Mackay  if  that  is  a  statement 
of  facts  actually  or  theoretically. 

Mr.  Mackay:     It  is  theoretically. 

Mr.  Wilson:  A  comparison  of  a  city  line  and  an  interurban  line 
is  just  what  I  have  brought  out.  That  is  hardly  a  fair  comparison. 
A  city  line  should  be  compared  with  a  city  line. 
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Mr.  MacKay:  Wc  waul  lo  k^'I  a  st.indanl  llial  will  apply  lo  both 
if  it  is  possible. 

Mr.  Ross:  I  tliiiil<  tlic  question  of  oar-iiiilc  and  motor-hour  is 
a  local  one.  I  lliinU  the  proportion  of  expenses  to  earnings  is  the 
proiier  inclhod  of  comparison. 

The  President:  Then  you  would  have  lo  ^a•l  at  somt  crimparison 
for  the  earnings. 

Mr.  Ross:  No,  you  caimol  compare  a  very  lar(,'e  rf  ad  with  a  very 
small  road.  We  also  have  such  varyiiiK  conditions.  Down  in  New 
Orleans  wc  have  no  snow  at  all,  wliile  in  Montreal  wc  spent  $80,000 
on  snow  in  a  year. 

Mr.  Wilson:  It  miKht  be  intercslinK  for  the  genllemen  to  know 
that  in  Boston  wc  have  had  a  snow  storm  that  has  cost  us  $116,000 
to  remove  the  snow  alone. 

Mr.  Dufify:  I  do  not  sec  how  ihe  conditions  would  be  any  difTcrcnt 
fiRuring  on  the  car-mile  or  car-hour.  Mr.  Vrceland  spoke  about 
the  man  who  ran  the  steam  railroad  in  the  Rocky  Mountains, 
whose  percentage  of  operating  expenses  was  80  per  cent,  while  the 
man  in  New  York  with  llie  flat  road  had  an  average  of  60  per 
cent.  Now,  in  regard  to  this  chart  thai  has  been  referred  to,  as 
I  understand  it,  it  is  not  the  purpose  of  Mr.  Mackay  to  compare  an 
interurban  road  with  a  city  road,  neither  is  it  the  purpose  of  Mr. 
Mackay  to  show  that  it  is  applicable  lo  a  three-car  road,  but  it  is 
his  purpose  to  show  that  there  is  a  road  that  runs  three  cars  for 
408  miles  at  IJ.82  cents  per  car  mile,  anollur  road  runs  three  cars 
1,400  miles  at  .1  cost  of  4.27  cent,;  ;uid  the  car-hours  the  same.  He 
docs  not  say  that  the  interurban  road  could  or  ought  to  be  compared 
with  the  city  road,  nor  that  this  is  only  applicable  to  a  three-car 
road.  I  believe  what  can  be  done  in  Boston  can  be  done  on  a 
three-car  read,  and  what  is  done  on  a  three-car  road  can  be  done 
in  Boston. 

Mr.  Wilson:  I  stated  that  anything  could  be  done,  but  that  it 
was  the  expense  that  precluded  ils  being  done.  We  make 
a  comparison  with  ourselves.  We  have  nine  different  di- 
visions—eight of  them  are  operating  divisions— and  we 
have  all  cars  with  the  exception  of  one  division  come 
into  the  central  portion  of  the  city.  That  division  is  so  far  re- 
moved from  the  headquarters  that  wc  consider  that  a  separate 
division  and  have  a  superintendent  for  it  who  has  his  headquarters 
in  the  center  of  the  city.  Cars  after  they  pass  a  certain  point 
come  into  his  division  and  those  are  ameanable  to  him  and  his  as- 
sistants. They  make  a  comparison  both  on  the  basis  of  car-miles 
and  percentage,  one  division  with  another,  but  as  to  what  we  were 
discussing,  we  have  lo  take  the  physical  condition  of  these  roads 
into  consideration  when  we  compare  cne  with  another. 

The  President:  Have  you  formulated  a  classification  of  accounts 
which  iTiakcs  it  possible  lo  compare  one  road  with  another,  or  the 
expense  of  one  with  another? 

Mr.  H.  C.  ^lackay  displayed  a  chart  exhibiting  the  data  sliowii  i;i 
the  following  tabic: 


Month. 

January. 

May. 

Jdly. 

1 

=  E 

si 

1 

"5 
1 

U 

0. 

H 

.1 

U  it 

u 

a. 

Motor  Car-Hours 

Eariiiiicrs 

Oueratiuy  Expenses 

60,000 
$100,000 
60,000 
15,000 
3O,0(X1 
15,000 

60 
15 
30 
15 

S1.67 
l.(XI 

■M 

.25 

60,01X1 

S12(1,(X«1 

60,1XX1 

15,lXXl 

511 
12.5 
25. 
12.S 

f2.00 
1.011 
.25 
.50 
.25 

fiii 

40 
10 
20 
10 

$2.50 
1.00 
.25 

Conductliiir  Transp'rtat'ii 
General  Expenses 

.50 

.25 

In  explanation  of  this  chart  he  said :  The  purpose  of  this  chart  is 
to  shc^w  the  incorrectness  of  a  unit  based  upon  a  percentage  of  earn- 
ings. Here  are  three  comparisons  based  upon  the  same  service  and 
covering  the  same  cost,  but  for  different  months  when  the  earnings 
naturally  vary.  For  instance.  January's  earnings  are  $100,000.  and 
the  operating  expenses  $60,000,  divided  between  Maintenance. 
Transportation  and  General  Expenses  in  the  ratio  of  15,  30  and  15 
per  cent  of  Earnings  or  a  total  of  60  per  cent.  On  the  car-hour 
basis  we  have  an  earning  of  $1.60  per  hour  and  an  expense  of  $1.00. 
divided  between  Maintenance.  Transportation  and  General  Expense 
as  shown,  viz:  25  cents.  50  cents  and  25  cents  per  hour.  Now  when 
we  attempt  a  comparison  with  May.  with  its  earnings  of  $120,000 
and  the  same  expense  as  January  tand  I  think  you  will  agree  with 


mc  that  the  earnings  can  increase  without  an  Increase  in  expenses) 
wc  have  the  same  cost  per  car-hour,  but  a  percentage  of  earnings 
gives  but  so  per  cent  as  compared  with  60  per  cent  for  January;  an 
apparent  decrease  of  10  per  cent.  This  shows  the  unreliability  of 
Ihe  basis  of  percentage  and  likewise  the  correctness  of  the  car- 
hour.  This  applies  also,  only  in  a  greater  degree,  with  July's  earn- 
ings  of  $150,000. 

Now,  assume  that  the  two  comparisons  (January  and  May)  rep- 
resent two  roads  r.f  practically  the  same  size  (as  I  believe  Mr.  Wil- 
son suggesleil  that  com|)arisoiis  could  only  be  made  fairly  with 
roads  of  the  same  size).  To  say  that  the  management  r,f  the  road 
showing  50  per  cent  is  more  conservative  I  do  not  think  will  hold 
good  and  the  car-hours  bear  m<-  out  by  showing  that  the  cost  was 
the  same  in  either  case. 

Mr.  Ross:  Comparisons  can  only  be  made  from  the  same  pe- 
riods. 

Mr.  Mackay:  This  would  not  apply  in  a  comparison  of  a  South- 
ern with  a  Northern  city. 

Mr.  Ross:  There  arc  diflfercnt  conditions  covering  all  roads, 
but  by  taking  cities  of  about  the  same  size  and  under  similar 
conditions,  and  comparing  the  two  you  may  be  able  to  determine 
as  between  the  car-mile  and  car-hour.  Mr.  Duffy  referred  to  Mr. 
Vreeland's  statement  in  regard  to  a  man  running  in  the  Rocky 
Mountains.  I  don't  see  how,  putting  it  on  the  car-hour  basis 
would  bring  the  proper  result. 

Mr.  Mackay:  I  think  it  would,  Mr.  Ross,  for  the  reason  that 
you  are  keeping  your  car-hours  in  accordance  with  the  requirements 
of  your  service.  In  the  winter  when  you  require  less  you  arc 
keeping  down  your  car-hour  proportionately. 

Mr.  Ross:  Yes,  but  I  don't  see  what  difference  It  makes  figur- 
ing on  the  car-hour  in  the  Rocky  Mountains  or  on  a  level  plain, 
as  compared  with  figuring  on  the  car-mile  basis. 
Mr.  Mackay:  I  don't  think  it  does  in  that  feature. 
Mr.  Hibbs:  Mr.  Mackay,  as  a  matter  of  fact,  is  there  any  satis- 
factory basis  for  comparing  roads  under  different  conditions.  We 
do  not  operate  any  trailers,  and  I  cannot  see  how  wc  could  be 
compared  with  another  road  that  does. 

Mr.  Mackay:  As  I  mentioned  in  my  paper,  I  think  that  a  road 
that   is   operating   trailers   operates   at   a   disadvantage. 

Mr.  Hibbs:  Is  there  any  opportunity  for  comparison  of  two 
roads  operating  under  similar  conditions? 

Mr.  Mackay:     Only  to  adopt  a  uniform  basis.     .Ml  motor  car- 
hours  are  the  same  as  yours.     Hence  I  advocate  that  as  a  basis. 
Mr.   Ross:     I  think  it  is  only  a  question  of  time  when  trailers 
will  be  taken  away— a  very  few  years.     I  think  in  cities  there  will 
be  no  trailers  in  a  very  few  years. 

Mr.  J.  K.  Newman,  of  the  New  Orleans  &  Carrolton  Railway 
Co:  I  am  not  an  accountant,  I  am  a  president,  but  I  do  not  be- 
lieve I  could  be  a  president  without  having  a  great  deal  to  do 
with  the  accounting  department,  and  there  is  no  one  branch  of 
our  road  in  New  Orleans  to  which  I  give  more  attention. 

Now,  about  the  basis.  You  can  establish  any  basis  you  want, 
whether  it  is  a  car-hour  or  a  car-mile,  but  you  cannot  compare 
dilTerent  roads  operating  under  different  conditions.  It  is  simply 
impossible.  But  you  can  arrive  at  a  unit,  or  two  units,  or  three 
units,  as  we  do,  and  you  can  get  those  subdivisions  just  as  easily 
•as  you  can  the  one.  I  believe  in  the  car-mile  basis  for  the  reason 
that  it  is  a  small  unit— the  smaller  the  unit  the  greater  the  sub- 
division, therefore  the  car-mile  is  the  basis  that  we  adopted.  But 
we  go  a  little  further.  We  have  on  our  system  the  car-hour 
unit  also.  Now  we  go  a  little  further  and  we  get  into  percentages. 
We  put  each  subdivision  of  the  road  in  the  statement,  and  we  also 
put  in  our  statement  of  percentages  each  of  the  general  divisions 
in  the  operating  expenses  and  each  in  detail.  That  will  give  you 
all  the  information  that  you  could  possibly  ask.  You  cannot  get 
a  unit  that  will  perinit  you  to  make  comparisons  of  roads  oper- 
ating under  different  conditions,  except  that  you  can  find  out  why 
the  differences  exist.  I  think  it  will  be  absolutely  impossible  to 
get  any  basis  which  will  be  fair  for  all  roads  alike,  independent  of 
whether  they  are  operating  in  snow  which  cost  $116,000  in  one 
season,  or  otherwise. 

Mr.  Mackay:    If  this  is  as  the  gentleman  says,  we  might  as  well 
admit  that  we  have  accomplished  nothing.    I  am  of  the  opinion  my- 
self that  it  is  not  an  impossibility,  but  I  believe  that  it  is  simply  a 
matter  of  detail,  to  be  worked  out  at  different  points. 
Mr.  Newman:    I  do  not  argue  against  getting  comparisons,  but 
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I  mean  to  say  that  it  is  impossible  to  put  in  a  statement  a  number 
of  figures  which  are  supposed  to  be  comparative  figures,  and  set 
them  by  the  side  of  those  for  another  road  and  say  it  is  operating 
cheaper  than  you  or  otherwise,  unless  you  understand  all  the 
details  of  the  roads  that  you  arc  comparing,  because  the  condi- 
tions arc  so  different.  But  I  believe  we  have  arrived  at  a  basis 
so  far  as  we  can  get  at  it,  and  that  is  the  car-mile,  unless 
you  want  to  add  on  the  statement  the  car-hours  and  also  the  per- 
centages. I  do  not  argue  against  the  comparison,  but  against 
an  effective  comparison  without  knowing  the  conditions  under 
which  the  road  is  operated. 

Mr.  Mackay:  I  would  like  to  ask  the  gentleman  how  he  would 
make  a  comparison  on  the  mileage  basis  witli  the  road  which  oper- 
ates a  city  and  an  interurban  line.  I  have  shown  here  on  this  chart 
that  a  road  operating  a  city  line,  on  exactly  the  same  cost,  would 
show  12.82  cents  per  car-mile,  and  the  interurban  line  would  show 
4.27  cents.  If  you  cannot  compare  two  separate  city  systems  how 
can  you  compare  the  road  which  has  both  the  city  and  suburban 
features  with  another  system  having  only  one. 

Mr.  Newman:  I  do  not  argue  against  getting  a  comparison,  but 
take  that  diagram  of  yours  and  cut  off  the  top  of  it.  What  will  it 
show,  or  what  would  it  mean?  It  would  be  ridiculous.  Without 
this  you  cannot  tell  anything  about  it,  and  that  is  why  I  say  you 
cannot  arbitrarily  take  sets  of  figures  and  put  them  on  a  state- 
ment and  compare  them.  You  must  take  your  statement  and 
mark  on  it,  "This  is  a  city  line,  running  fo  many  miles  an  hour. 
with  so  many  trailers,  the  cars  are  heavy." 

Mr.  Wilson:  I  do  not  think  with  Mr.  Mackay  that  the  work 
of  the  Association  would  be  practically  thrown  away  if  some 
basis  is  not  arrived  at.  I  think  that  on  sober  second  thought 
he  will  change  his  opinion.  If  we  have  a  standard  statement 
giving  the  certain  distribution  of  our  operating  expenses,  one 
may  get  the  detail  of  that  operating  expense  and  compare  it  with 
others,  and  having  the  same  basis  can  at  once  see  in  what  par- 
ticular operating  expense  account  the  difference  is,  and  then  by 
comparison  of  the  physical  conditions  of  the  road  will  then  arrive  at 
the  correct  basis  of  comparison. 

Mr.  P.  S.  Mackay,  Minneapolis:  I  may  be  a  little  dull  of 
comprehension,  but  it  seems  to  me  that  seme  of  the  gentlemen 
who  were  speaking  here,  while  favoring  mileage  as  a  unit,  have  been 
furnishing  arguments  against  it.  I  refer,  for  instance,  to  the  case 
stated  of  "congested  traffic,"  where  cars  would  be  sent  out  without 
any  definite  knowledge  as  to  where  or  how  far  they  w'ould  go 
or  when  they  would  come  back.  In  such  a  case  as  this.  I  submit 
it  would  be  easier  to  determine  the  number  of  motor  hours  in- 
volved than  the  number  of  miles  run,  and  would  not  motor-hours 
be  a  better  basis  for  comparison?  The  fact  that  mileage  has  been 
adopted  all  through  the  country  is  not  proof  of  its  being  the  best 
unit.  We  are  looking  for  a  better  unit,  and  it  is  our  privilege  and 
duty  to  work  earnestly  for  that  which  is  the  nearest  to  perfection. 
That  mileage  as  a  unit  for  comparison  between  different  systems  is 
not  reliable  I  believe,  particularly  so  when  we  consider  the  varied 
methods  of  computing  mileage  throughout  the  country,  nor  does  it 
give  the  best  information  by  way  of  comparison  between  different 
periods  of  time  on  the  same  system. 

The  Twin  City  Rapid  Transit  Co.,  of  Minneapolis,  made  a  com- 
putation a  short  time  ago  affecting  the  operation  of  a  portion  cf 
its  system  for  certain  periods  of  time,  with  a  view  of  determining 
the  relative  merits  of  the  mileage  and  motor-hour  units,  and  while 
this  test  was  not  by  any  means  exhaustive  or  conclusive,  it  tended 
to  show  that  for  the  time  involved,  the  motor-hour  unit  was 
preferable. 

I  am  inclined  to  think,  however,  that  after  a  standard  unit  if 
this  nature  has  been  adopted  by  this  Association,  it  should  apply 
only  to  earnings. 

I  agree  fully  with  Mr.  Ross,  th,-:t  the  ratio  of  operating  expenses 
should  be  that  of  "Expense  to  Farnings."  Our  statement  to  the 
management  and  all  others  who  have  the  right  to  scan  the  results 
of  our  labor,  should  show  every  item  of  expenditure  from  Main- 
tenance of  Track  and  Roadway  clear  down  to  Dividends  to  be  a 
certain  proportion  of  the  earnings,  thus  furnishing  a  clear,  concise, 
truthful  and  easily  comprehended  statement  of  facts,  the  salient 
points  of  which  could  easily  be  grasped  by  the  examiner.  I  am 
well  aware,  that  to  the  accountant  whr  laboriously  figures  out 
the  ratios  of  expenditures  upon  the  basis  of  any  unit  whatever,  the 


results  of  his  labor  seem  plain.  There  are  doubtless  many  here  who 
could  fill  columns  with  algebraical  hieroglyphics  which  would  un- 
mask all  the  unknown  quantities  in  the  whole  proposition,  and  there 
are  doubtless  managements  who  could  decipher  it  ii  they  had  the 
time  and  would  take  it  for  that  purpose,  but  the  management  have 
a  right  to  demand  of  us  such  statements  as  will  give  the  fullest 
information  in  figures  the  easiest  of  comprehension. 

Supposing,  for  instance,  we  have  a  statement  showing  a  surplus 
of  25  cents  on  the  dollar  of  earnings,  this  would  be  instantly  under- 
stood without  going  any  further,  but,  on  the  other  hand,  supposing 
the  surplus  was  given  as  62><  cents  per  motor-hour,  this  would  not 
convey  any  information  whatever  until  the  examiner  knew  or  his 
mind  recalled  the  fact  that  the  earnings  were  noted  at  $2.50  per 
motor-hour,  then  by  a  mental  calculation  he  could  reduce  the  fig- 
ures to  the  25  cents  which  we  ought  to  have  furnished  him  in  the 
first  place. 

Mr.  Dimmock,  Council  BlutTs:  Mr.  President,  I  would  like  to 
know  if  anything  has  been  said  as  to  a  comparison  of  mileage 
between  a  long  haul  and  a  short  haul,  and  whether  with  a  long 
double  truck  car  the  mileage  would  be  counted  the  same  as  with 
a  single  truck  car  if  they  both  went  only  one  mile. 

Mr.  Mackay:  No.  The  point  is  that  a  small  car  would  cost 
less  than  a  large  car,  but  you  could  get  only  half  the  efficiency, 
and  the  showing  would  be  more  particularly  in  the  earnings.  The 
expenses  would  not  show  in  the  large  car  as  it  should  show. 

Mr.  Dimmock:  If  the  short  car  runs  one  hour  or  any  car  runs 
one  hour,  would  you  regard  it  as  each  car  running  the  same?  I 
know  of  some  roads  where  they  count  the  short  cars  double  what 
they  do  the  long  ones. 

Mr.  Mackay:  I  would  base  it  on  the  actual  time  the  car  was  out, 
without  regard  to  the  length  of  the  car. 

Mr.  Ford:  Mr.  President.  I  have  listened  with  a  great  deal  of 
interest  to  the  discussion,  and  without  discouraging  Mr.  Mackay 
in  his  efforts  to  find  a  better  unit,  I  feel  that  it  will  be  almost  im- 
possible to  find  a  rule  that  one  could  lay  down  against  any  street 
railway  in  the  country  as  a  basis  of  comparison.  We  use  the  car- 
mile,  but  my  statement  to  the  president  and  manager  or  directors 
also  shows  the  percentage.  That  is  good  so  far  as  it  gees.  Take 
for  an  illustration  a  statement  that  shows  our  earnings  to  be  $100,000 
with  operating  expenses  of  $60,000  for  one  month  and  almcst  the 
ne.xt  month,  we  have  shown  $15,000  or  $20,000  increase  in  earnings 
and  the  expenses  are  not  increased  $1,000.  Now  that  has  been  our 
experience,  because  our  schedules  are  governed  by  city  franchises. 
We  are  required  to  run  our  cars  on  a  certain  headway  and  our  ex- 
pense is  about  the  same  month  after  month.  Now,  this  statement 
also  shows  the  earning  per  car  per  day  of  18  hours  and  the  expense 
per  car  per  day  of  18  hours.  We  also  show  the  earnings  per  car-mile 
and  the  expense  per  car-mile.  All  these  are  figured  out 
on  percentages.  We  run  no  trailers  except  on  our  west 
and  suburban  resort  line.  There  we  run  electric  trains.  Now 
I  can  see  that  on  most  any  basis  it  would  be  hard  for  us  to  com- 
pare with  another  road  that  is  not  operating  under  exactly  the  same 
conditions,  and  my  suggestion  to  this  Association  would  be  that  we 
show,  and  not  necessarily  to  our  directors  or  stockholders,  because 
they  are  seldom  interested  in  these  matters,  but  to  our  manager  or  to 
our  president,  who  takes  an  active  part  in  the  management  of  the 
line,  what  all  this  includes.  Let  us  show  him  the  motor  car-hour 
the  car-mile,  the  car  per  day  of  18  hours,  the  earning  percentage, 
the  expense  percentage — let  us  give  him  all  of  this  information  and 
then  if  I  or  anybody  else  wants  to  compare  with  Milwaukee,  I 
lay  these  things  all  down  together.  I  show  that  perhaps  his  con- 
dition was  different  from  ours;  perhaps  he  operates  trailers  and 
that  his  condition  is  different  from  our  own,  but  on  a  comparison  of 
all  these  matters  I  would  strike  a  unit  by  a  general  comparison.  Now 
that  will  be  my  judgment  in  the  matter,  because  I  believe  you  can 
discuss  this  matter  from  now  until  the  next  convention  and  cannot 
be  any  nearer  arriving  at  a  unit  that  will  enable  ycu  to  compare 
your  road  absolutely  and  accurately  with  what  we  are  doing  down  in 
New  Orleans,  or  Boston,  cr  any  other  place. 

Mr.  Wilson:  I  would  like  to  ask  Mr.  Ford  how  he  arrives  at  18 
hours  a  day. 

Mr.  Ford:  Well,  we  just  consider  that  the  road  is  in  operation 
18  hours.  We  have  on  our  road  about  210  cars  in  daily  operation.  We 
count  18  hours  for  a  day;  it  is  simply  arbitrary. 

Mr.  Mackay:  Mr,  Ford  bears  me  out  exactly  in  my  diagram  of 
percentages,  and  the  idea  of  this  paper  is  to  bring  about  a  com- 
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parisoii  of  each  iiulividiial  item  of  expense,  the  average  of  cost,  or  a 
nihiimum  cost  of  each  item  of  expense.  Now,  when  wc  have  ar- 
rived at  llie  average  cost  for  healing  or  lighting  the  cars,  or  any 
particular  item  of  expense,  then  by  comparison  of  these  items  of  an- 
iillicr  road  thai  average  will  show  whether  we  are  above  or  below 
Ilic  iiMrnial.  A  condition  which  will,  I  think,  benefit  any  road  and 
s;ive  lots  of  time  .■md  expense. 

The  I'resident:  We  have  on  tomorrow's  program  the  first 
thing  in  the  nicrning,  Mr.  Brockway's  report  on  department 
blanks  and  forms,  but  the  first  thing  in  the  morning  we  will  lake 
up  for  further  consideration  Mr.  Mackay's  report  and  in  the  mean- 
time yiiu  gentlemen  can  give  it  some  thought  and  consideration 
for  the  benefit  of  the  committee  that  will  be  appcinted  at  this  meet- 
ing probably.  Now,  there  is  a  short  report  to  be  made  by  this  com- 
mittee on  standard  classification  of  accounts.  Mr.  Duflfy  has  partly 
covered  it  by  his  report,  but  I  understand  there  will  be  a  supple- 
mental report  made  here. 

Adjourned  In  Thnrsday,  October  i()th,  at  10  a.  m. 


Thursday,  October  19th. 

The  president  called  the  meeting  to  order  at  10  a.  m.  and  an- 
nounced that  the  Association  would  lake  up  this  morning  the  re- 
port of  Mr.  Duffy,  chairman  of  the  committee  on  "A  Standard 
Classification  of  Accounts." 

Mr.  DulTy:  I  have  a  letter  from  a  gentleman  who  was,  and 
whom  I  have  always  considered  is  still  a  member  of  this  committee. 
I  refer  to  Mr.  H.  J.  Davies,  of  Cleveland.  Mr.  Davies,  as  you  all 
know,  was  the  assistant  secretary  and  treasurer  of  the  Cleveland 
Electric  Railway  Co.,  and  you  will  recall  that  in  Cleveland  he  was 
present  at  the  first  meeting,  and  afterwards,  through  illness,  was 
obliged  to  remain  at  home. 

He  was  very  much  interested  in  the  Accountants'  Association, 
and  those  of  us  who  are  on  the  committee,  more  especially  Mr. 
Ham  and  myself  fully  understand  and  appreciate  the  value  of  Mr. 
Davies'  services  in  the  work  of  this  committee,  more  especially 
the  work  done  at  Manhattan  Beach  in  August,  1898,  and  in 
Cleveland  immediately  following  that  meeting.  Mr.  Davies  writes 
me  as  follows: 

"I  have  felt  this  year  that  I  had  no  right  to  participate  in  the 
work  and  discussions  of  the  committee  on  Standardization  of  Ac- 
counts, because  I  have  had  no  connection,  except  as  a  small  stock- 
holder in  a  street  railway  company,  and  therefore  no  membership 
either  personally  or  as  a  representative  of  any  street  railway  com- 
pany in  the  Association. 

"This  has  been  my  greatest  regret  al  leaving"  street  railroad 
business.  (Mr.  Davies  is  the  secretary  of  the  National  Carbon 
Co.,  of  Cleveland.)  I  have  just  read  again,  however,  very  care- 
fully your  report  of  July  21st  to  the  president  of  the  Association 
and  other  papers  which  you  have  sent  me  from  time  to  time, 
and  I  am  sure  no  one  will  question  my  right  to  say  that  I  ap- 
prove in  all  respects  the  recommendation  made  by  you  and  Mr. 
Ham,  including  the  change  in  the  classification  of  taxes. 

"As  an  outsider,  I  can  congratulate  and  compliment  your  com- 
mittee, and  the  Association,  on  the  progress  made  toward  the 
universal  adoption  of  the  system  of  accounting  recommended  by 
the  Association. 

"If  you  can  induce  the  Association  to  suspend  its  rules  or 
over-ride  its  constitution  so  that  I  may  have  a  copy  of  the  report 
of  the  proceedings  of  the  Chicago  convention,  I  shall  be  very 
grateful." 

I  will  suggest,  if  it  is  agreeable,  that  we  should  not  only  send 
Mr.  Davies  a  report  of  the  proceedings  of  this  convention  the  same 
as  if  he  were  a  member  of  this  Association  actively,  as  before, 
but  I  would  recommend  that  Mr.  Davies  be  inade  an  honorary 
member  of  this  Association  with  Mr.  Windsor  and  Mr.  Higgins, 
and  I  make  that  as  a  motion. 

The  motion  was  carried. 

Mr.  C.  N.  Duffy  then  presented  a  printed  report  of  the  confer- 
ence between  the  representatives  of  his  committee  and  committees 
of  the  ConvciUion  of  Railroad  Commissioners  and  the  Associa- 
tion of  American  Railway  Accounting  Officials,  and  the  report 
made  to  the  former  Association  by  Mr.  Seymour's  committee.  The 
substance  of  this  printed  report  was  published  in  the  "Review" 
for  August,  1899.  page  53S  et  seq.  He  then  read  a  letter  from 
Mr.  Henry  F.  Billings,  who  is  the  clerk  of  the  Railroad  Com- 
missioners of  Connecticut.     He  says:     "In  reference  to  the  classi- 


fication, beg  to  advise  you  that  it  is  the  intention  of  this  Board  to 
recommend  the  same,  and  it  will  go  into  cITcct  with  reference  to 
the  fiscal  year  ending  June  30,  lyoo.  I  have  been  at  Mr.  Seymour 
today  and  he  promised  to  prepare  a  letter  of  instruction,  or  perhaps 
I  should  say,  a  letter  ordering  its  adoption  to  be  sent  out  with 
copies  of  the  classification  to  each  road  in  the  state.  I  might  say 
that  if  he  docs  not  get  at  it  pretty  quick,  I  shall,  for  it  is  time 
that  the  various  companies  have  notice  of  such  a  classification  in 
aniicipalion  of  the  report  for  1900." 

The   report   was  adopted  on  motion. 

Mr.  Duffy:  We  have  had  500  numbered  copies  of  this  copy 
printed,  from  i  up  to  500,  which  will  be  officially  distributed  by 
the  secretary,  and  the  number  charged  up  to  each  company  to 
which  it  is  issued.  In  addition  Mr.  Duffy  presented  the  following 
supplementary  report  taking  up: 

t.  Construction  and  liquipment  Account.  "Investment  Real  Es- 
tate." Tile  inslructifns  classifying  this  account  read,  "Charge  to 
this  account  all  expenditures  for  land  and  buildings  not  used  in 
operation  of  road."  The  committee  wishes  it  understood  that  this 
refers  to  land  and  buildings  purchased  in  connection  with  securing 
right  of  way,  and  real  estate  used  in  the  operation  of  the  road,  but 
not  a  part  of  either,  although  incident  to  the  construction  and 
equipment  of  the  road.  This  does  not  refer  to  the  purchase  of 
land  and  buildings  bought  fcr  the  purpose  of  investing  surplus 
funds  of  the  company,  which  should  be  charged  to  a  special  ac- 
count; for  example,  "Surplus  Investments."  It  having  been  sug- 
gested to  your  committee  that  the  instructions  concerning  this  ac- 
count were  not  sufficiently  clear  or  explicit,  and  that  "Investment 
Real  Estate"  was  not  a  construction  and  equipment  account,  we  sub- 
mit the  above  for  your  information. 

2.  Monthly  reports,  debiting  and  crediting  the  month's  propor- 
tion of  each  item  under  'Income  from  Other  Sources,"  "Deductions 
from  Income,"  and  "Deductions  from  Net  Income,"  currently, 
each  month,  and  charging  to  accounts  Nos.  36  and  37,  respectively, 
the  month's  proportion  of  the  total  annual  charge  of  these  accounts, 
estimating  such  debits,  credits  or  charges,  if  the  exact  amount  per 
month  is  not  known. 

The  instructions  regarding  these  questions  appear  to  be  complete 
and  sufHcienlly  clear  and  explicit.  As  far  as  your  committee  knows, 
they  are  fully  und.;rstood,  but  they  are  not  always  properly  carried 
out.  The  debits,  credits  or  charges  referred  to,  should  be  estimated 
and  apportioned  monthly,  as  closely  as  possible,  from  the  best  in- 
formation obtainable,  and  the  amounts  taken  up  each  month  by 
journal  entry,  so  that  they  would  appear  on  the  books.  In  many 
instances,  these  amounts  are  pro-rated  on  the  monthly  report,  with- 
out having  been  put  on  the  books  at  all. 

3.  Classification  of  material  and  supplies.  A  Classification  of 
Material  and  Supplies  is  submitted,  because  your  committee  consid- 
ers it  of  the  greatest  importance  in  connection  with  the  use  of  the 
standard  system  of  accounting  adopted  by  this  association.  Ma- 
terial and  supplies  have  been  classified  under  13  departments,  A 
to  M  inclusive.  The  items  properly  classified  under  each  depart- 
ment should  be  alphabetically  arranged  as  they  are  under  each  ac- 
count. In  addition,  the  items  should  be  indexed,  showing  the  de- 
partment or  departments  to  which  each  item  properly  belongs.  This 
detail  would  have  been  carried  out  by  your  committee,  if  sufficient 
time  were  at  our  disposal  to  do  the  work. 

The  "Classification  of  Materials  and  Supplies"  submitted  was  as 
follows; 
Department. 
.A.  Material  and  Supplies  for  Maintenance  of  Track  and  Roadway. 

.-Ml  material  and  supplies  as  classified  under  .\cccunt  No.  i,  that 
properly  belong  only  to  Track  and  Roadway. 

B.  Material  and  Supplies  for  Maintenance  of  Electric  Line." 

.Ml  material  and  supplies  as  classified  under  Account  Xo.  2,  that 
properly  belong  only  to  Electric  Line. 

C.  Material  and  Supplies  for  Maintenance  of  Buildings  and  Fix- 
tures. 

All  material  and  supplies  as  classified  under  .\ccount  No.  3,  that 
properly  belong  only  to  Buildings  and  Fixtures. 
U.  -Material  and  Supplies  for  Maintenance  of  Steam  Plant. 

.All  material  and  supplies  as  classified  under  Account  No.  4,  that 
properly  belong  only  to  Steam  Plant. 
E.  Material  and  Supplies  for  Maintenance  of  Electric  Plant. 

.All  material  and  supplies  as  classified  under  .Account  No.  5,  that 
properly  belong  only  to  Electric  Plant. 
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F.  Material  and  Supplies  for  Maintenance  of  Cars. 

All  material  and  supplies  as  classified  under  Account  No.  6.  that 
properly  belong  only  to  Cars. 

G.  Material  and  Supplies  for  Maintenance  of  Electric.  Equipment 
of  Cars. 

All  material  and  supplies  as  classified  under  Account  No.  7,  that 
properly  belong  only  to  Electric  Equipment  of  Cars. 
H.  Material  and  Supplies  for  Maintenance  of  Miscellaneous  Equip- 
ment. 

All  material  and  supplies  as  classified  under  Account  No.  8,  that 
properly  beljng  to  Miscellaneous  Equipment. 
I.  Material  and  Supplies  for  Shop. 

All  material  and  supplies  as  classified  under  .\ccount  No.  g.  that 
properly  belong  only  to  Shop. 
J.  Fuel  (.Coal,  Ccke,  Charcoal,  Kindling). 

All  coal,  coke,  charcoal  and  kindling,  including  coke  lor  welded 
joints,  charcoal  for  electric  line;  charcoal,  coal  and  coke  for  shop; 
fuel  for  power;  charcoal,  coal,  coke  and  kindling  for  heating  cars; 
coal  or  coke  for  heating  buildings,  and  fuel  for  drying  sand. 
K.  Lubricants  and  Waste  (Oil,  Grease,  Waste,  Rags). 

.Ml  oil,  grease  and  other  lubricants,   and  all  waste  or  rags  used 
with  lubricants,  or  shop,  power  plant,  cars,  track,  w-agons,  etc. 
L.  Printing  and  Stationery. 

All  printing  and  stationery  cf  every  description,  including  tickets, 
transfers,  legal  papers,  signs,  posters  and  other  advertising  matter. 
M.  Miscellaneous  Material  and  Supplies. 

All  material  and  supplies  as  classified  under  Account  Nos.  14,  21, 
22,  23,  24,  28,  29  and  30,  that  properly  belong  only  to  those  ac- 
counts, and  all  material  and  supplies  not  classified  specifically  under 
Departments  A,  B,  C,  D,  E,  F,  G,  H,  I,  J,  K  or  L. 

The  following  is  a  list  of  the  items  that  it  is  proper  to  classify 
under  Department  "M." 


The  President:  What  is  your  pleasure  with  reference  to  the  va- 
cancy on  the  committee?  Shall  we  fill  it  here,  or  shall  wc  leave  it  to 
the  committee  to  select  some  one  to  fill  the  position  left  vacant  by 
Mr.  Davies? 

On  motion,  it  was  decided  to  fill  the  vacancy. 

The  President:  The  next  matter  for  our  consideration  is  the 
report  on  the  "Department  of  Blanks  and  Forms,' 

REPORT  ON  THE  DEPARTMENT  OF  BLANKS  AND  FORMS. 


Arc  lights  and  fixtures. 

Babbitt  (metals). 

Badges  (employes). 

Batteries  (for  car  bells). 

Bedding   (stable). 

Bell  Cord. 

Belting. 

Blankets  (stable). 

Bohs. 

Brass   (metals). 

Brick. 

Brooms. 

Brushes  (car  washing). 

Brushes  (flue). 

Brushes    (generators). 

Brushes  (horse). 

Brushes  (motors). 

Brushes  (scrubbing). 

Buckets. 

Carbons  (arc  light). 

Cement. 

Chamois  skins. 

Conductor's  books. 

Conductor's  punches. 

Copper  (metals). 

Cotters. 

Curry  combs. 

Emery  cloth. 

Feather  dusters. 

Feed  (stable). 

Fire  buckets. 

Fire  extinguishers. 

Fuses  (cars). 

Garnet  paper. 

Globes  (arc  light). 

Horse  shoeing  supplies. 

Hose. 

Iron. 

Lamps  (incandescent). 

Light 

(lanterns,        oil. 

torches,  candles. 

descent  lamps). 
Lumber. 


Matches. 

Medicine  (stable). 

Metals    (babbitt,  brass,  copper, 
etc.). 

Mops. 

Nails. 

Nuts  (for  bolts). 

Oil  cans. 

Packing  (for  engines). 

Painting  material 

(linseed  oil.  t  u  r  pentine. 
varnish,  white  lead, 
painter's  brushes 
and    s  u  pplies). 

Paving  materij'l. 

Pokers    (car   stoves). 

Polish. 

Portable  registers. 

Rags. 

Rivets. 

Sand. 

Salt. 

Sandpaper. 

Screws. 

Shakers  (car  stoves). 

Shovels  (car  stoves). 

Soap. 

Spikes. 

Sponges. 

Sprinkling   cans. 

Steel. 

Stone. 

Stove  blacking  (car  stoves). 

Tape   (insulating). 

Tools  (hand). 

Towels. 

Trolley  rope. 

LIniforms. 

Washers   (iron). 

Washers   (car  washers), 
wick.  Waste  cans, 
inca  1-     Water  gage  glasses. 

Wire. 


By   W.  B.  Brockway,  Secretary,  Toledo,  Bowling   Green  &  Fremont 
Ry.,  Toledo,  O. 


When  the  call  was  issued  for  the  meeting  which  organized  this 
Association,  it  also  included  the  suggestion  that  the  companies 
represented  at  that  meeting  should  bring  samples  of  their  blanks 
and  forms  in  order  that  helpful  and  suggestive  comparisons  could 
be  made.  The  idea  was  so  well  received  that  a  long  table  was 
necessary  to  display  the  collection.  In  the  exhibition  the  blanks  of 
each  road  were  placed  in  a  pile  by  themselves,  but  the  contents 
could  only  be  ascertained  by  a  detailed  search  of  the  pile.  The 
popularity  of  the  exhibit  was  attested  by  the  constant  attention 
it  received  and  by  the  packages  of  exchanged  blanks  most  of  the 
members  carried  home  with  them. 

At  the  first  annual  meeting,  held  in  Niagara  Falls,  October, 
1897,  the  plan  was  again  tried,  but  for  various  reasons  it  was  not 
so  successful  as  the  previous  experience  at  Cleveland.  However, 
a  committee  was  appointed  to  arrange  the  blanks  presented,  and 
its  work  was  as  well  done  as  the  blanks  and  room  would  permit. 

In  view  of  the  accepted  importance  of  the  idea,  it  was  decided 
for  the  convention  at  Boston  in  1898,  that  a  special  effort  should  be 
made  to  have  the  exhibit  be  of  the  size  and  bearthe  results  it  deserved 
Therefore  a  committee  of  arrangements  was  appointed  from  among 
the  gentlemen  in  and  near  Boston,  who  issued  a  special  cir- 
cular and  those  attending  that  convention  are  familiar  with  the 
thoroughness  and  popularity  of  the  work. 

It  was  really  the  object  lesson  given  by  the  orderly  display  of  the 
blanks  of  the  Montreal  Street  Railway  Co.  at  Niagara  Falls  in 
1897  and  the  classified  collection  exhibited  by  the  committee  at 
Boston  in  189S.  which  called  forth  the  resolutions  establishing 
the  Department  of  Blanks  and  Forms  and  making  it  a  perma- 
nent part  and  feature  of  the  advantages  of  membership  in  the 
Association. 

The  blanks  as  they  are  exhibited  this  year  are  mounted  in  13 
large  books  20  x  30  in.  and  one  30  x  30  in.  These  books  are 
bound  in  canvas  and  are  made  from  special  120-lb.  manilla  paper, 
which  will  insure  the  wearing  qualities  needed  for  exhibition  year 
after  year.  For  the  convenience  and  safety  in  transporting  these 
many  heavy  books,  there  has  been  provided  an  oak  box,  with 
a  shelf  for  each  book,  securely  locked.  And  that  there  may  be 
no  reason  for  heavy  handling  end  over  end,  it  is  mounted  on  heavy 
castors  that  it  may  be  readily  moved. 

In  the  whole  physical  make-up  of  the  department  care  has 
been  taken  to  have  the  material  as  good  and  permanent  as  possible. 
And  tlie  assistance  authorized  at  Boston  and  engaged  by  the  sec- 
retary has  been  of  high  order,  rather  than  cheap,  as  he  felt  con- 
fident that  the  result  would  be  well  worth  the  care  and  expense. 
The  exhibition,  it  is  hoped,  will  bear  out  the  soundness  of  that 
reasoning. 

As  a  foundation  for  the  blanks  preserved  there  were  taken  those 
exhibited  at  Boston,  which,  it  will  be  remembered,  amounted  to 
several  thousand;  to  this  already  fine  collection  there  have  been 
added  the  private  collection  of  the  secretary  and  the  complete  sets 
of  very  many  other  companies,  so  that  at  the  present  time  there 
are  complete  or  partially  complete  sets  of  upwards  of  80  companies, 
many  of  which  are  the  representative  companies  of  the  continent. 

The  secretary  takes  this  opportunity  to  thank  most  sincerely 
the  companies  contributing  for  their  cordiality  and  promptness  in 
granting  original  and  the  many  special  requests  made  for  additional 
copies  of  blanks  that  duplicate  and  triplicate  filing  might  be  made 
where  the  construction  of  the  blank  demanded  it.  This  co-opera- 
tion has  materially  lessened  the  burden  of  preparation. 

Many  methods  of  classifying  were  considered,  but  there  were 
but  three  which  seemed  feasible  for  so  large  a  collection  of  diver- 
sified blanks  as  this  one,  viz: 

I.  By  companies  whereby  the  blanks  of  each  company  would  be 
placed  together  in  rotation. 
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2.  According  to  the  standard  classification  in  which  those  blanks 
relating  to  each  account  of  that  classification  are  filed  under  the 
different   headings. 

.3.  Logically,  by  which  is  meant  the  arrangement  into  claiiio 
all  blanks  of  all  companies  intended  for  a  similar  use. 

The  last  plan  was  adopted  for  the  reasons  that  if  the  arrange- 
ment by  companies  had  been  followed  it  would  still  have  been 
necessary  to  have  followed  some  general  classification  of  each 
company's  blanks.  I5ut  in  the  practical  use  of  such  a  filing,  a 
company  satisfied  with  its  entire  form  list,  except  this  or  that 
blank  would  be  unable  to  obtain  a  comparison  without  searching 
through  every  book  in  the  collection,  and  even  then  to  compare 
any  two  blanks  on  file,  possession  would  have  to  be  had  of  two  or 
;n<)re  bonks,  which,  according  to  the  law  of  average  would  be  per- 
pel'iaKy  in  iisc  by  sonK'cne  else  which  objection  would  make  the 
.'uinual  e.\hii)iliun  a  diflieult  one  to  make  of  use. 

And  in  considering  the  arrangement  according  to  the  Standard 
Classification  of  Accounts  it  was  found  that  there  were  many 
blanks  which  applied  to  more  than  half  the  accounts,  which,  to 
make  the  filing  complete  for  each  account,  would  frequently  re- 
quire as  many  as  forty  copies  of  a  blank  that  the  face  and  back 
could  be  shown.  This  is  illustrated  in  the  blanks  relating  to  labor, 
it  being  obvious  that  there  arc  few  of  the  38  accounts  in  which  labor 
does  not  form  a  prominent  part.  This  difficulty  seemed  so  insur- 
mountable that  this  plan  could  not  be  followed. 

In  view  of  the  difficulties  and  objections  found  in  the  other 
plans  which,  to  make  the  filing  system  easily  understood,  had  to 
be  omitted  in  the  plan  adopted,  it  seemed  to  be  better  to  make 
certain  classes  to  contain  blanks  of  all  companies.  This  permits 
the  closest  comparisons  in  each  class  and  will  at  the  same  time 
include  in  one  book  all  blanks  of  all  companies  which  in  any  way 
relate  to  that  class.  It  is  true  this  plan  has  broken  up  the  contin- 
uity of  the  blanks  in  use  by  the  individual  company,  but  we  have 
substituted  a  continuity  in  which  all  the  companies  join,  for  there 
is  a  certain  channel  through  which  the  business  of  a  company  must 
go,  and  the  various  changes  in  the  direction  of  that  channel  have 
been  followed  as  closely  as  was  possible.  For  instance,  in  the 
books  containing  Income  it  will  be  noticed  that  Book  A  starts 
with  the  first  record  of  income,  viz:  Conductors'  Reports.  These 
are  followed  at  once  by  the  Report  Envelopes,  the  Receipts  of 
the  Receivers,  the  Reports  and  Records  of  the  Counting  and  Verify- 
ing Clerks,  etc.  Thus  there  has  been  a  natural  sequence  kept  in 
mind,  but  it  is  one  in  which  all  the  railroads  join  for  the  benefits 
of  a  prompt  and  efficient  comparison.  It  is  sincerely  hoped  that 
the  reasoning  by  which  this  plan  of  filing  has  been  adopted  is 
sound,  for  the  amount  of  study  and  lime  involved  is  considerable. 
The  three  fundamental  divisions  into  which  the  collection  has 
been  divided  arc: 

1.  Income. 

2.  Expenses. 

3.  Records  and  reports. 

These  are  divided  further  into  classes,  which  can  be  best  shown 
by  the  following  description  of  the  contents  of  each  book: 

Book  No.  I — Income  A.     Consists  solely  of  those  blanks  relating 

to  the  handling,  reporting,  verifying  and  depositing  the  actual 

cash   income,   and  the   daily,   weekly  and   monthly  reports  of 

earnings  only. 
Book    No.    2— Income    B.      Contains   tickets   and    transfers,   their 

records  of  the  number  received,  used  and  on  hand,  and  physical 

records  of  registers. 
Book   No.   3— Labor  A.     Includes   the  application,   investigation, 

hiring,  disciplining  and  discharging  of  employes. 
Book  No.  4 — Labor  B.     Covers  all  the  various  steps  of  paying 

the  employes,  from  the  time  reports  to  the  comparison  of  pay 

rolls. 
Book   No.    5— Materials.      Is   for   those   blanks   for   material   only 

from   the   request   for,   through    the    purchasing,    receipt,    and 

issue  to  inventory. 
Book  No.  6— Maintenance.    Consists  of  the  reporting  of  work  done 
.  outside  of  and  in  the  shops.    The  records  of  wheels  and  axles 

and  other  blanks  not  strictly  labor  or  material,  but  rather  the 

result  of  their  combination. 
Book  No.  7— Power  House.     Contains  everything  relating  to  the 

power  house,  labor,  maintenance,  operation  and  cflficiency.    All 

blanks  in  this  book  are  filed,  each  company  by  itself. 


Hook  No.  8 — Transportation  A.  Coven  the  actual  operation  o( 
the  cars  from  time-tables,  through  the  various  steps  of  dis- 
patching and  running. 

I'ook  No.  9 — Transportation  15.  I»  the  miicellaneous  needs  and 
roults  of  the  operation  of  cart,  at  instrucliont  to  trainmen, 
secret  inspection,  lost  and  found  articlei,  cloaninK  mow  and 
ice,  care  mileage,  stables,  benefit  association,  etc. 

Book  No.  10 — Injuries  and  Damages.  Takes  the  accident  from  the 
original  report  of,  to  the  settlement  and  records  and  summariet. 

Hook  No.  II — Vouchers,  etc.  For  the  vouchers,  bills,  journal  en- 
tries and  various  ofTice  stationery. 

Book  No.  12 — Contains  monthly  and  annual  reports  and  compara- 
tive statements  of  earnings  and  expenses. 

Book  No.  13 — Records.  Includes  voucher,  accounts  receivable, 
check,  cash  and  other  general  records. 

Book  No.  14 — Electric  Lighting.  Consists  ot  all  blanks  relating 
to  electric  lighting  as  a  business  of  itself. 

To  make  the  books  useful  for  ready  reference  there  has  been 
provided  a  system  of  cross  indexing  for  each  book  by  the  use  of 
which  a  company  intent  upon  only  the  conductor's  reports  of 
the  X.  Y.  &  Z.  Ry.,  can  readily  turn  to  it  without  searching  for 
it  until  found.  The  index  for  each  book  is  inside  the  cover  and 
explains  itself,  and  as  a  means  of  assistance  to  the  casual  looker-on 
each  page  has  been  labeled  at  the  top  to  show  what  form  that 
page  contains,  so  that,  in  the  rush  of  convention  hours,  "he  who 
runs  may  read."  Small  figures  in  green  will  also  be  found  in 
some  corner  of  each  blank  to  show  the  date  of  the  original  filing. 
This  is  done  that  an  intelligent  idea  may  be  formed  of  the  changes 
from  year  to  year. 

In  many  instances  it  has  been  important  to  make  a  duplicate 
and  sometimes  a  triplicate  filing.  This  is  caused  by  the  combining 
in  one  blank  the  information  covered  by  two  or  more  of  the 
divisions  into  which  the  collection  is  separated.  It  was  thought 
better  to  file  as  many  times  as  necessary,  so  that  the  specialist 
intent  upon  but  one  form  will  still  find  the  collection  as  complete 
as  possible  within  the  limits  of  the  blanks  filed. 

In  all  cases  where  a  blank  contains  a  form  upon  both  sides,  each 
side  has  been  shown  and  an  explanatory  stamp  has  been  impressed 
upon  it  showing  that  is  the  "Front  of"  or  the  "Back  of"  the 
form  to  which  a  hand  points.  This  will  save  confusion.  It  is 
expected  that  errors  of  omission  and  commission  will  be  found  both 
in  the  classes  selected  and  in  filing,  and  it  will  be  of  great  assist- 
ance if  a  memorandum  be  inade  of  each  error  and  handed  to  the 
secretary  that  attention  may  be  given  to  the  correction. 

As  to  the  practical  working  of  the  department  there  is  to  report 
that  the  books  comprising  the  official  file  and  annual  exhibit  are 
intended  to  remain  in  the  office  of  the  secretary  for  continual  addi- 
tions and  they  will  only  be  moved  to  make  their  annual  appear- 
ances at  the  succeeding  conventions.  For  the  use  of  members  there 
has  been  provided  a  reser%c  set,  unmounted,  which  are  at  all  times 
subject  to  the  request  of  those  entitled  thereto.  A  letter  of  re- 
quest is  an  application,  and  the  secretary  makes  a  selection  from 
this  reserve  set  and  forwards  it  to  the  applicant.  Accompanying 
them  is  sent  a  blank  giving  such  information  needed  to  make 
clear  the  length  of  time  they  may  be  kept,  and  the  cost  (which  is 
always  nominal)  to  the  applicant. 

This  reserve  set  is  treated  on  a  librao'  basis  and  selections  should 
be  returned  upon  the  date  allowed  (usually  30  days)  as  it  some- 
times happens  there  are  other  roads  awaiting  their  turn  to  get  the 
set  which  is  in  use  somewhere  else.  It  will  be  of  interest  to  say 
that  this  occurs  oftener  with  those  blanks  relating  to  materials  and 
supplies  than  to  any  other. 

In  a  circular.  No.  9,  issued  from  the  secretary's  office,  attention 
was  called  to  the  many  requests  for  sample  blanks  which  every 
company  received.  It  may  be  well  to  repeat  the  suggestion  made, 
that  all  such  requests  be  referred  to  the  secretary,  who  will  gladly 
fill  the  request,  if  the  company  making  it  is  a  member  of  the  asso- 
ciation, or  will  courteously  decline  if  not.  By  this  action  consider- 
aole  trouble  and  expense  would  be  saved  the  individual  company 
and  new  members  be  gained  to  the  association. 

While  I  do  not  feel  qualified  to  make  any  extended  criticism  of 
the  size,  shape  or  other  characteristics  of  the  blanks  on  file,  there 
are  found  in  working  over  and  studying  so  large  a  mass  of  blanks 
and  forms  certain  little  kinks  or  tricks  of  practice  which  have 
become  almost  a  habit  and,  while  they  are  harmless  and  unnotice- 
able  while  by  themselves  in  use  on  the  roads  where  they  originate, 
yet  when  included  in  a  collection  the  size  of  this  the  comparison 
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is  more  or  less  marked  and  I  cannot  refrain  from  making  a  brief 
reference  to  some  of  them. 

The  most  prominent  of  these  is  the  omission  of  the  name  of  the 
road.  It  is  not  a  bad  guess,  I  am  sure,  to  say  that  of  the  thousands 
of  blanks  filed  30  per  cent  are  without  any  mark  of  personality. 
Very  many  and  devious  were  the  schemes  tried  to  locate  blanks 
of  which  another  copy  was  necessary  for  duplicate  filing.  For  in- 
stance, one  very  important  blank  was  recognized  only  by  the  water 
mark  in  the  paper  being  compared  with  other  blanks  till  one  was 
found  of  the  same  kind,  and  from  this  blank  we  were  enabled  to 
find  the  issuing  company.  In  another  case  an  explanatory  note 
was  written  on  the  face  of  a  blank,  of  which  we  again  needed  addi- 
tional copies,  and  in  this  instance  no  less  than  12  different  blanks 
were  found  with  an  explanation  in  the  same  handwriting,  but  not 
one  had  an  identifying  mark.  The  company  was  only  found  by 
comparing  the  handwriting  with  the  correspondence  on  file  in  the 
secretary's  office.  It  was  absolutely  necessary  to  the  value  of  the 
collection  that  these  two  cited  should  be  duplicated,  hence  the 
efforts  made  to  locate  them. 

If  there  can  be  any  second  choice  in  the  shortcomings  now  being 
referred  to,  it  is  perhaps  best  covered  by  the  term  "ambiguous." 
A  number  of  these  are  of  undoubted  importance  to  the  companies 
making  use  of  them,  yet  in  the  hands  of  one  unfamiliar  with  the 
ins  and  outs  of  the  particular  roads  by  which  they  are  used  they 
become  almost  meaningless  and  many  were  the  inquiries  sent 
out  by  the  secretary  where  a  few  words  printed  at  the  head  of  the 
blank  would  have  made  the  use  clear. 

In  the  next  thought  the  other  extreme  is  brought  out  and  I  can 
think  of  no  better  term  with  which  to  describe  it  than  "Persistent 
Information,"  meaning  thereby  the  repetition  of  information  in 
two  or  three  blanks.  The  persistency  of  some  forms  reminds  one 
forcibly  of  the  annual  report  required  of  the  steam  railroads  by 
the  Interstate  Commerce  Commission,  wherein  questions  are  asked 
in  so  many  ways  as  to  be  almost  bewildering  at  times.  This  class 
of  blanks  were  difficult  to  file,  requiring  many  times  a  duplicate  or 
triplicate  filing  to  properly  care  for  the  various  information,  most 
of  which  is  contained  in  other  blanks  already  on  file. 

While  not  the  most  important,  perhaps,  the  most  prominent 
feature  of  the  whole  department  is  the  tremendous  lack  of  uni- 
formity in  the  shapes  and  sizes  of  blanks  intended  for  the  same 
service  by  different  roads.  One  of  the  largest  city  companies  in 
the  United  States  has  a  report  measuring  2}^  x  4  in.,  while  another 
road  of  about  the  same  size  requires  a  sheet  3  x  I2  in.  for  but 
little  more  information.  In  another  case  one  company  uses  two 
pages  (meaning  cross-pages)  for  a  book  of  record,  where  an- 
other has  precisely  the  same  columns  and  headings  and  needs  but 
one  page,  and  that  is  smaller;  the  difference  is  in  the  space  allowed 
for  the  columns.  The  larger  one  has  a  date  column  of  3  in.  in 
width,  and  the  number  of  the  report  from  which  the  record  is 
made  has  room  enough  to  run  up  into  the  millions,  with  still  room 
to  spare.    These  are  extreme  cases,  but  the  principle  is  unchanged. 

Careless  press  work  and  ridiculous  selection  of  type  make,  in 
some  instances,  a  jarring  effect;  on  the  other  hand  there  is  often 
found  beautiful  and  artistic  work  on  the  part  of  the  printer,  be- 
cause he  knows  nothing  but  that  kind  of  work  will  be  accepted 
and  is  governed  accordingly.  In  this  connection  there  is  another 
practice  about  which  much  pro  and  con  can  be  said.  I  refer  to 
the  paper  used.  There  is  a  vast  difference  in  the  cost  of  "cheap 
yellow"  and  "ledger  linen,"  but  you  will  find  forms  intended  tor 
similar  uses  thus  dissimilarly  made.  There  is  an  average  where 
servicability  and  economy  can  and  do  meet,  but  it  requires  an 
exacting — not  petty — management  of  this  branch  of  the  expenses 
of  a  railway  property. 

Further  suggestions  can  properly  be  made  as  to  the  desirability 
and  usefulness  of  form  numbers,  whether  to  make  them  continuous 
or  to  have  a  set  for  each  department  as  applied  to  a  small  road  or 
a  large  one.  And,  again,  as  to  the  multiplicity  of  blanks  burdening 
a  small  road,  as  compared  to  a  large  one,  with  not  enough  to 
properly  attend  to  its  volume  of  business,  both  external  and  in- 
ternal. These  and  other  questions  readily  occur  to  one  while  ex- 
amining the  collection,  but  I  will  call  your  attention  to  but  one 
other,  to  which  I  have  applied  the  title  "Confusion,"  or  perhaps 
a  better  one  would  be  "Lack  of  care  in  arranging,"  by  which  I 
mean  the  jumbling  together  of  all  kinds  of  information  upon  one 
large  sheet,  and  further,  to  place  on  both  sides  of  that  the  infor- 
mation intended  for  the  busy  financial  or  operating  man  depend- 
ing upon  your  statistics  for  various  information,  and  he   has  to 


literally  search  for  what  he  wants.  This,  it  seems  to  me,  is  caused 
by  a  desire  to  utilize  every  inch  of  space  of  a  large  sheet,  rather 
than  to  cut  it  into  smaller  ones  with  information  of  a  similar 
nature  grouped  together. 

Opposed  to  these  few  unfavorable  criticisms  there  will  be  found 
very  much  to  commend  and  admire  and  use  in  the  mass  of  blanks 
brought  together.  There  is  many  an  evidence  of  careful  thought 
and  artistic  sense  which  shows  itself  in  the  composition  of  the 
blanks  of  this  or  that  road.  There  is  as  much  need  of  genius  in  the 
design  of  blanks  and  forms,  as  much  a  demand  for  brains  and  fore- 
sight in  the  logical  arrangement  of  columns  and  statistics  upon 
paper,  as  there  is  in  the  management  of  an  office,  for  on  one  side 
are  "Stationery  and  Printing"  and  "Office  Expenses,"  and  on  the 
other  "Surplus  from  Operation." 


A  special  vote  of  thanks  was  given  Mr.  Brockway,  and  it  was  an- 
nounced that  the  blanks  would  be  on  exhibition  Friday. 

Mr.  Durbin:  I  would  like  to  ask,  in  the  first  place,  whether  it  is 
the  custom  that  the  storeroom  be  under  the  charge  of  the  auditor. 

Mr.  Hibbs:  There  is  no  question  but  what  it  ought  to  be.  It 
is  so  in  your  company,  Mr.  Wilson,  is  not  not? 

Mr.  Wilson:     Yes,  as  far  as  accoimts  go. 

Mr.  Durbin:  I  would  like  to  ask  Mr.  Calderwood  wliat  ihe  prac- 
tice is  of  han-1!iiig  scrap  in  accounts. 

The  Pre.-iident:  The  scrap  goes  riglit  intu  the  storeroom  ac- 
count. It  is  considered  a  part  of  the  storeroom  account  and  is 
credited  to  whatever  it  is  taken  from;  it  is  taken  back  at  a  certain 
figure  and  the  additional  cost  put  on  at  an  arbitrary  price. 

Mr.  Durbin:  For  instance,  if  you  take  out  a  pair  of  wheels  that 
are  to  be  ground  and  put  back  under  a  car,  do  you  charge  those  at 
a  reduced  valuation? 

The  President:     Yes,  and  the  difference  charged  off. 

Mr.  Durbin:  '  Suppose  a  case  of  this  kind:  You  have  taken  out 
a  new  axle  with  a  pair  of  wheels  that  are  practically  new  for  the 
reason  that  they  are  to  be  ground  down,  do  you  charge  that  at 
reduced  valuation  when  actually  it  is  entirely  new? 

The  President:  No,  I  should  put  it  in  at  the  full  valuation,  but 
I  should  make  a  deduction  on  the  wheels. 

Mr.  Durbin:  .And  does  your  monthly  statement  of  supplies 
issued  represent  the  net  amount  used  in  each  account,  or  does  that 
represent  the  total  amount? 

The   President:     The  net  amount. 

Mr.  Durbin:  You  credit  the  storeroom  account  with  the  amount 
received  from  each  department? 

The  President:     Yes. 

Mr.  Ford:  We  used  to  have  a  report  monthly  from  the  store- 
keeper. We  carry  a  stock  of  about  $25,000,  and  that  report  comes 
in  at  the  end  cf  the  month.  It  is  expected  to  be  in  the  first  of  the 
month,  but  it  is  very  frequently  the  loth  before  the  store-keeper 
gets  out  his  figures  for  disposition.  So  we  adopted  a  system  of 
daily  reports  from  the  store-keeper  and  his  report  comes  in,  showing 
the  material  that  has  been  issued  and  the  accounts  that  should  be 
charged.  Extensions  are  made  and  checked  in  the  accounting  office, 
but  first  this  blank  goes  to  the  general  manager,  so  that  he  can 
see  what  has  gone  from  the  storeroom  the  day  before.  That  blank 
then  comes  up  to  my  office  and  is  entered  in  another  volume 
which  shows  the  heading  of  accounts  by  numbers  across  and  dates 
down  the  edge,  on  the  left  hand  side  for  the  31  days  cf  the  month. 
Then  we  abstract  under  the  different  accounts  from  this  store- 
keeper's sheet,  under  these  different  accounts,  so  that  we  get  what 
has  taken  place  in  the  storeroom  each  day,  the  next  morning. 
At  the  close  of  the  month  all  that  we  need  is  the  last  report.  We 
total  these  figures  together,  make  our  journal  entry  and  the  store 
account  is  out  of  our  way.  The  store  stock  is  balanced  about 
every  six  months. 

We  have  a  system  of  cards  showing  on  one  side — each  part  in 
the  storeroom  has  a  number  and  is  always  known  by  that  num- 
ber alter  it  is  given.  Stock  that  goes  in  that  particular  part  goes  on 
one  side  of  this  blank,  the  amount  and  price,  and  on  the  other  side 
the  issuance.  This  card  lasts  for  six  months.  It  was  a  system  that 
we  got  from  Buffalo  and  used  there  about  five  years  ago. 

The  principal  thing  that  concerns  us  a.;  accountants  in  the 
storeroom  is  to  get  the  reports  directly  and  promptly.  My  ex- 
perience has  been  that  we  are  often  delayed  in  getting  our  reports 
from  the  store-keeper.  On  our  roads  the  store-keeper  is  under  the 
direction    of   the    manager   or   the   general    superintendent,    but    he 
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is  responsible  lo  mc  for  tin-  accounting.  That  plan  has  worked  very 
satisfactorily  with  ns,  ami  I  am  able  to  keep  very  close  check  on  our 
store  account.  Perhaps  some  of  you  have  a  much  larger  slock 
than  we  carry,  but  we  find  that  this  system  works  very  well  with  a 
stock  of  about  $25,000. 

Tlfe  President:  Do  you  c.irry  the  card  system  any  further  in  con- 
nection with  the  storeroom? 

Mr.  Ford:  No,  sir.  The  motor  parts  have  a  certain  series  of 
numbers  and  the  track  parts  have  another  series,  and  the  repair 
parts  have  another,  and  so  on  all  through  the  list,  and  these 
cards  we  keep  renewing  as  they  run  out. 

The  President:  The  receipts  on  one  side  and  the  disbursements 
im  the  other,  so  that  you  can  take  out  these  cards  and  tell  just 
what  your  stock  is? 

Mr.  Ford:  Yes,  and  it  informs  the  store-keeper,  and  when  he 
sees  that  his  stock  is  running  low  he  can  make  his  requisition 
for  supplies.  Now,  there  is  one  question,  while  I  am  on  my  feet 
on  which  T  desire  to  speak,  and  that  is  the  handling  of  obsolete 
parts.  Ynu  lake  a  stock  of  $25,000  of  thousands  of  parts,  and 
have  a  type  of  car  that  you  were  using  five  years  ago,  and  now 
you  do  away  with  that  car,  and  consequently  you  do  away  with 
the  particular  kind  of  equipiuent  required  for  repairs.  How  do  you 
get  rid  of  these  obsolete  parts?  How  often  do  you  go  over  them 
to  see  where  you  stand?  Wc  show  that  we  have  an  asset  of  $25,000 
in  the  storeroom.  If  I  were  asked  to  swear  to  that  amount  I  could 
ni>i  (In  it,  because  we  could  not  sell  all  the  things  and  realize  that 
amount  of  money,  and  yet  they  cost  us  that  amount.  I  would  like 
to  have  some  information  on  that  point. 

Mr.  Newman:  In  answer  to  Mr.  Ford,  I  would  say  that  we 
lay  aside  an  amount  for  depreciation  in  the  stock  account,  the  same 
as  we  do  for  the  equipment.  You  can  bring  your  stock  to  what  the 
actual  value  is,  or  very  near  it.  Of  course,  that  would  have  to 
be  subject  to  stock  taking  at  the  end  of  the  year,  when  you  make 
the  final  balance  sheet  for  the  year's  business. 

The  President:     Do  you  take  up  each  year's  account  of  stock? 

Mr.  Newman:    Yes,  sir. 

Mr.   Wilson:     To  what  account  do  you  charge  that? 

Mr.  Newman:  To  the  different  accounts.  If  it  is  cars  you  have 
to  put  some  of  it  to  cars,  but  you  have  to  arbitrarily  make  a  de- 
preciation of  it.  You  cannot  get  at  it  accurately,  except  by  taking 
the  valuation  of  the  stock  each  month. 

The  President:  What  do  you  do  with  the  depreciation,  for  in- 
stance, on  obsolete  parts? 

Mr.  Newman:  Scrap  it  and  sell  it  the  same  as  we  do  in  accident 
cases.  We  charge  ofif  each  month  a  certain  amount  of  money  for 
accidents.  Of  course,  at  the  end  of  the  year  we  have  to  adjust  it. 
but  we  can  tell  from  our  past  experience  just  about  how  much  that 
amount  will  run. 

Mr.  Ford:  If  we  have  new  parts  that  liave  never  been  used,  and 
are  using  such  parts  in  the  repair  of  our  cars,  they  are  full  value  to 
us.  That  has  not  been  depreciated,  and  it  seems  to  me  that  instead 
of  fi.guring  depreciation  on  that  store  account  we  could,  when  we 
make  up  our  inventory,  weed  out  those  parts  that  arc  useless  and 
count  them  as  scrap,  or  figure  a  depreciation  on  part  and  let  the 
good  stand  at  its  full  value. 

The  President:  How  would  you  treat  that  depreciation  at  the 
end  of  the  year?  Suppose  you  had  $10,000  of  depreciated  stock  in 
the  storeroom. 

Mr.  Ford:     I  should  charge  it  up  to  each  account,  pro  rata. 

The  President:  And  would  you  consider  that  a  part  of  the  next 
twelve  months? 

Mr.  Ford:  Yes,  I  would.  I  don't  think  that  it  would  be  right  to 
charge  it  up  to  one  month. 

Mr.  Hibbs:  We  have  a  way  of  handling  that  which  I  think  is  very 
satisfactory.  We  add  one-half  of  one  per  cent  to  all  stock  issued 
to  the  storeroom,  and  at  the  end  of  the  year  the  amount  of  that  ex- 
cess is  charged  out.  Such  as  has  gone  into  scrap,  obsolete  material, 
and  we  think  that  will  cover  almost  all  the  material  that  is  used  in 
that  year. 

The  President:  Do  I  understand  that  you  increase  the  price  of 
everything? 

Mr.  Hibbs:    Yes,  everything  that  goes  to  the  shop. 
The  President:  How  large  a  store  account  do  you  carry? 
Mr.  Hibbs:  About  $120,000.     We  use  from  $20,000  to  $25,000  a 
month  in  material  in  our  repairing,  and  one-half  of  one  per  cent  is 
about  $2,500  a  year  and  that  takes  care  of  the  obsolete  material. 


Mr.  Ford:  At  the  end  of  the  year,  when  you  make  your  inven- 
tory, what  do  you  do  with  the  parts  that  have  become  useless? 

Mr.  Ilibbs:    They  arc  scrapped,  not  taken  in  the  inventory  at  all. 

Mr.  Ford:  Then  they  do  not  alTcct  your  account  at  all,  that  is 
'Miehalf  of  one  per  cent  takes  care  of  that. 

Mr.  Ilibbs:  Our  one-half  of  one  per  cent  amounts  to  $2,500 
or  $.3,000,  and  that  takes  care  of  it  Wc  watch  our  storeroom  very 
closely. 

Mr.  Ford:  It  seems  to  mc  that  is  a  very  large  amount  to 
charge  to  your  material  account,  in  these  days,  when  there  is  a 
cry  coming  up  from  our  purchasing  agents  all  the  time  about 
expenses. 

Mr.  Hibbs:  It  does  not  add  very  much  to  the  current  month — 
about  $200,  and  it  is  distributed  over  a  number  of  accounts. 

Mr.  Wilson:  I  do  not  see  but  what  Mr.  Ford  does  that.  He 
scraps  his  material.  I  do  not  arbitrarily  put  on  one-hall  of  one 
per  cent,  but  I  add  something  and  every  account  gets  a  share. 

Mr.  Mackay:  Then  the  loss  appears  in  the  month  in  which  it 
occurs  and  not  the  following  year? 

Mr,  Wilson:  Yes,  and  you  arc  spreading  it  out  over  the  same 
time  that  your  expenses  are  going  on. 

Mr.  Newman:  We  have  a  card  similar  to  the  one  that  Mr. 
Ford  uses.  On  one  side  the  purchases  and  prices  and  quantity, 
and  on  the  other  side  the  prices  and  quantity  issued.  Now  you 
all  know  that  prices  have  gone  up  all  the  way  from  25  to  100  per 
cent  in  the  last  year,  and  you  may  have  stocked  up  with  a  stack  of. 
say,  trolley  wheels  at  40  cents,  and  today  you  are  paying  60  cents 
for  them.  Now,  you  are  using  so  many  trolley  wheels  a  month 
and  you  want  to  charge  them  up  in  your  statement,  how  do  you 
arrive  at  the  price  for  those?  We  take  and  add  the  total  cost 
price  and  total  quantity  on  hand  and  charge  up  the  average  and 
in  that  way  we  find  that  after  we  have  used  all  the  trolley  wheels 
on  hand  just  what  they  cost. 

Mr.  Wilson:    Are  those  carJs  kept  in  the  store-keeper's  office? 

Mr.  Newman:  They  are  kept  in  the  office.  Nothing  goes  out  of 
the  office  that  is  in  the  general  office.  The  storekeeper  has  nothing 
to  do  with  that,  except  he  is  sent  a  ccpy  of  purchases  so  that  he  will 
know  just  what  is  going  to  the  shop,  but  the  record  of  the  shop  is 
kept  on  the  card  in  the  office  and  the  secretary,  who  is  the  man  who 
is  making  up  that  account  is  the  man  that  handles  all  the  charges  in 
the  month  from  the  store-keeper. 

The  President:     Does  the  store-keeper  keep  any  books? 

Mr.  Newman:  Except  the  book  of  stock  so  that  he  can  watch 
what  is  going  on. 

The  President:  He  does  keep  a  record  of  receipts  and  disburse- 
ments? 

Mr.  Newman:  Yes,  he  certainly  has  to  do  that  to  arrive  at  what 
he  has  on  hand,  but  it  is  not  the  official  record  of  the  company. 

Mr.  Wilson:  I  would  like  to  ask  if  the  companies  represented 
here  carry  stock  in  all  the  car  houses,  or  whether  everything  sent 
to  the  car  houses  is  charged  out  directly? 

Mr.  Rcss:    We  charge  everything  to  each  car  house. 

Mr.  Hibbs:  Our  store-keeper  goes  around  and  takes  inventory  of 
them  each  month — paints  and  oils  are  kept  in  that  way.  Wc  have 
four  or  five  small  substations.  That  depends  very  largely  on 
whether  there  is  any  repair  work  being  done  at  the  barns  or  not 
The  only  supplies  that  are  carried  by  us  in  the  car  barn  are  for  re- 
placement and  not  for  repair  work. 

Mr.  Ross:     We  do  repairs  at  our  barns. 

Mr.  Harder,  of  Kansas  City:  Our  situation  is  similar  to  that  just 
described.  At  present  there  is  not  a  very  good  system  of  accounts 
for  cur  storeroom.  We  claim,  however,  to  use  all  the  supplies  from 
the  main  storeroom.  Very  few  repairs  are  made  except  at  the  main 
shop,  and  the  store-keeper's  report  is  made  monthly.  The  store- 
keeper keeps  a  ledger  of  stock  delivered,  and  he  grives  us  a  record  of 
the  stock  issued. 

The  President:     Mr.  Mackay,  I  would  like  to  hear  from  you. 

Mr.  Mackay:  I  would  like  to  get  an  expression  of  opinion  on 
the  custom  usually  followed  in  handling  material  furnished  and  sent 
direct  to  its  objective  point — whether  it  is  taken  up  and  handled 
through  the  storehouse,  or  whether  it  is  charged  out  direct. 

The  President:  Mr.  Mackay,  we  will  not  have  an  opportunity  to 
go  into  that  this  morning,  but  please  state  how  you  do  it 

Mr.  Mackay:  We  arc  charging  out  direct,  and  in  a  great  many 
cases  it  saves  labor. 
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The  President:  You  mean  you  do  net  keep  any  storeroom  ac- 
count? 

Mr.  Mackay:  Oh  yes,  we  carry  that  account,  but  when  material 
is  purchased  it  is  sent  directly  to  where  it  is  used  and  does  not  go 
through  the  storeroom.  We  carry  a  heavy  stock;  our  stock  will 
run  up  from  $25,000  to  $50,000. 

The  President:  I  have  reference  to  that  which  you  charge  out 
directly.  Do  you  buy  what  is  needed  for  a  month,  or  for  a  particu- 
lar period? 

Mr.  Mackay:  Just  as  occasion  requires.  Certain  articles  are  al- 
ways on  hand,  always  in  stock,  but  what  I  was  trying  to  arrive  at, 
was  whether  it  was  customary  to  handle  all  purchases  through  the 
storeroom  or  pass  them  through  the  purchasing  department  only, 
without  putting  them  into  the  stock.  As  I  say  we  charge  a  great 
many  direct. 

Mr.  Wilson:  You  spoke  about  power  stations.  What  do  you 
mean  by  charging  direct.  If  you  buy  2,000  or  3,000  tons  of  coal 
you  do  not  charge  it  to  expenses  for  that  month? 

Mr.  Mackay:  Oh,  no,  but  barrels  of  oil  that  will  be  used  up 
that  month  would  be  charged  up  direct  to  the  several  houses. 

The  President:  In  that  case  you  would  have  to  be  very  careful. 
I  should  think  you  would  be  likely  to  disturb  your  comparisons. 

Mr.  Mackay:  Yes,  if  there  is  any  great  quantity.  That  is  the 
question  whether  you  want  to  deviate  at  all.  We  are  passing 
through  a  construction  period  now,  and  it  is  a  question  whether 
the  poles  that  are  bought  for  a  line  should  pass  through  the 
storage  account  or  the  construction  account. 

Mr.  Goodrich,  of  Omaha:  We  are  little  fellows  out  in  our 
counto',  and  I  would  like  to  hear  something  on  this  subject  from 
roads  that  are  under  the  million  dollar  point  of  supplies.  We  are 
not  as  some  of  the  other  roads  here.  Are  there  any  members 
as  small  as  we  are? 

Our  supplies  are  brought  in  and  charged  out  instanter  right  to 
the  account,  and  at  the  end  of  the  year  the  invoice  is  taken  and 
these  accounts  get  their  credit  back.  Now,  we  have  very  little  to 
credit  back  at  the  end  of  the  year.  Take  our  coal  account,  that 
wipes  itself  out  practically  at  the  end  of  every  month,  and  that 
is  the  biggest  account  we  have,  and  I  think  our  last  inventory  only 
shows  something  like  $3,000  on  hand  at  the  end  of  the  last  year. 
It  is  from  the  little  fellows  I  want  to  hear;  is  there  anything 
better. 

Mr.  Newman:  I  think  as  a  matter  of  information  we  ought 
to  know  just  what  we  are  all  doing.  Suppose  we  ask  all  the 
members  here  to  vote  on  that  point — those  who  are  absolutely 
keeping  storehouse  accounts  and  those  who  are  charging  their 
purchases  directly  to  the  proper  account  as  the  purchases  are 
made.  I  think  it  would  let  us  know  what  the  general  trend  of  the 
accounting  is,  and  I  would  like  to  know. 

The  President:  Gentlemen,  those  of  you  who  charge  out  direct, 
please  raise  your  right  hands.  Those  who  keep  a  storehouse  ac- 
count, their  left  hand.  It  seems  to  be  about  equally  divided,  Mr. 
Newman. 

Mr.  Newman:  I  have  been  devoting  a  good  deal  of  time  during 
the  last  five  years  to  this  accounting  business,  working  it  up  to 
my  satisfaction,  and  I  have  never  reached  that  point.  That  is  why 
I  want  to  talk" so  much.  Referring  to  the  able  paper  that  Mr. 
Brockway  has  presented,  and  which  has  taken  a  great  deal  of 
work,  it  seems  to  me  a  great  shame  to  just  hear  it  read  and  then 
set  it  aside.  Why  cannot  we  do  with  this  what  the  Association 
has  done  with  classification  of  accounts.  I  believe  those  blanks 
ought  to  be  got  together  and  that  we  should  get  at  a  standard  sys- 
tem of  accounting,  taking  each  branch  of  a  road.  A  system 
of  blanks  which  would  give  the  greatest  amount  of  informa- 
tion with  the  smallest  amount  of  work,  and  I  think  that  every 
street  railroad  company  ought  to  assist  in  getting  these  blanks 
and  adopt  them,  and  then  we  would  not  come  in  here  and  have 
these  discussions.  We  would  come  in  here  and  improve  the  sys- 
tem, but  we  would  not  have  these  discussions,  which  are  so  short 
that  we  cannot  find  out  really  what  the  other  man  is  doing,  and 
I  think  that  is  the  greatest  work  now  before  the  Association.  I 
know  of  accounting  departments  in  the  United  States  where  the 
same  amount  of  receipts  are  being  taken  that  are  being  handled 
by  a  certain  number  of  men  and  of  another  handled  by  another  set 
of  men  just  twice  as  large.  I  know  the  reason  is  that  we  are  all 
striving  for  the  same  object,  but  do  not  reach  it  in  the  same  way. 
We  have  not  yet  a  method  of  reaching  the  result  which  the  ac- 
countants have  set  before  us  all.     We  have  been  working  to  get 


at  a  system  of  classification  of  accounts  which  furnishes  the  in- 
formation to  the  president,  the  managers  and  the  stockholders,  but 
we  are  not  yet  to  tlic  point  where  we  have  furnished  ourselves  with 
the  information  by  which  we  can  get  at  those  results  with  a  mini- 
mum amount  of  labor.  I  think  the  first  start  has  been  made  in 
getting  the  blanks  together.  Is  there  anything  we  can  do  to  get 
a  standard  system  of  blanks,  and  a  standard  system  of  accounting— 
I  mean  of  handling  all  the  details  of  the  accounting  system. 

The  President:  Then  your  idea,  Mr.  Newman,  would  be  the 
appointment  by  us  of  a  committee  on  standard  blanks. 

Mr.  Newman:  Yes,  but  I  do  not  think  we  ought  to  do  it  so 
quickly.  It  is  going  to  be  the  next  work,  as  I  see  it,  for  the 
Association. 

The  President:  It  seems  to  me  the  question  before  the  Associa- 
tion is  the  handling  of  supplies.  Possibly  the  committee  on  the 
standardization  of  accounts  might  take  that  up.  What  do  you 
think  of  that,  Mr.  Duffy? 

Mr.  Duffy:  I  have  been  very  much  interested  in  all  this  dis- 
cussion with  reference  to  material  and  supplies.  I  have  every- 
thing to  learn  about  it.  In  St.  Louis  we  did  not  have  a  store- 
house account  as  you  gentlemen  understand  it  here,  but  we  ap- 
pear to  have  been  about  as  near  to  it  as  some  of  the  other  gen- 
tlemen. In  St.  Louis  we  had  five  dififerent  companies  that  had 
about  seven  or  eight  dififerent  barns,  and  we  had  four  dififerent 
power  houses,  we  were  a  road  that  took  about  $1,500,000  in  re- 
ceipts, so  that  we  are  pretty  close  to  Mr.  Goodrich's  condition.  I 
made  this  subject  of  store-keeping  a  matter  of  very  great  deal 
of  consideration  and  investigated  it  among  some  large  systems 
in  St.  Louis,  but  in  only  one  of  them  was  the  absolute  store- 
keeping  system  carried  out.  I  went  further,  and  went  into 
manufacturing  plants,  notably  foundries,  and  my  conclusions  were 
that  to  go  into  an  elaborate  storeroom  system  on  that  sized 
road  and  under  the  conditions  under  which  we  were  operating, 
would  use  up  a  good  deal  of  my  energy  directed  elsewhere,  and 
as  a  business  proposition  that  I  might  be  spending  $2  in  one 
case  to  save  $1  in  the  other. 

Now,  I  was  very  much  surprised,  in  answer  to  the  question 
which  was  asked,  to  hear  some  say  that  they  charged  out  direct 
certain  things  that  properly  belong  in  a  storeroom.  Now,  in  St. 
Louis,  in  taking  up  the  question  with  Mr.  Atkins,  who  was  sec- 
retary of  one  of  the  companies,  I  found  he  did  not  charge  power 
house  fuel,  car  coal,  salt  for  track,  or  macadam  to  his  storeroom. 
Then,  I  said,  none  of  the  larger  items  that  should  go  into  the 
storeroom  account  are  in  at  all. 

I  looked  into  the  thing  close  enough  to  find  out  that  about 
12Y2  per  cent  of  our  total  expenses  were  expenses  that  would  en- 
ter into  the  question  of  material  and  supplies.  That  included 
everything.  Of  that  total  40  per  cent  was  power  house  fuel. 
So  that  I  concluded  that  the  way  that  I  was  doing  the  thing  for 
as  small  a  road  as  we  had  was  the  best  that  could  be  done  under 
the  circumstances.  Now,  in  the  Chicago  City  Railway  Co.  I  find 
they  are  doing  what  a  number  of  you  gentlemen  are  doing.  As 
to  a  large  number  of  articles  of  value,  they  carry  them  in  their 
storeroom  account.  Now,  our  storeroom  account  is  very  large, 
nearly  $100,000,  made  up  nearly  or  largely  of  rails,  poles,  wire 
and  things  of  that  kind.  Now,  I  believe  that  the  classification 
of  material  and  supplies  is  just  as  important  as  the  classification 
of  the  receipt  and  expense  account.  If  we  want  to  know  what 
our  expenses  are,  divided  up  into  38  accounts,  should  we  not 
want  to  know  what  our  $100,000  stock  material  consists  of;  how 
much  of  it  is  distinctly  and  absolutely  material  that  belongs  to 
any  one  particular  department?  For  instance,  that  is  absolutely 
track  material  and  only  track  material.  Now,  I  approach  this 
question  of  material  and  supplies  with  hesitation,  because  I  am  not 
familiar  with  it.  I  have  had  no  experience  with  it  whatever,  but 
it  seems  to  me  that  the  storeroom  account  in  your  ledger  ought 
to  show,  if  you  have  on  hand  $100,000  worth  of  material,  just 
what  is  track  material,  show  what  is  line  material,  show  what  is 
car  material — but  there  you  are  again,  the  question  conf;-onts  you, 
what  is  car  material.  Do  you  mean  the  coal  that  is  carried  to 
heat  a  car,  or  the  broom  for  the  purpose  of  sweeping  it  out? 
and  that  is  the  reason  that  this  classification  that  was  presented  to 
you  suggested  itself  to  me.  Now,  another  thing  which  I  might 
say.  Take  a  road  that  has  100  miles  of  track  and  concludes  to 
reconstruct  10  miles  of  it.  The  question  of  cost  comes  up.  Your 
engineer  makes  his  calculation  as  to  the  cost  of  tearing  up  and 
laying   down    is   so    much,    and   then   there    is    the    track    material. 
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How  much  track  material  have  yoit  on  hand?  How  much  line 
material  have  you  on  hand?  You  arc  goiuR  to  put  on  lo,  20  or  40 
new  cars,  or  build  them;  how  much  material  have  you  on  hand 
to  do  the  work  with?  and  so  on.  We  have  on  the  sheet  that  was 
presented  to  you  this  morning,  down  at  the  bottom,  over  100 
alphabetically  arrauKid  items.  Now,  I  want  lo  classify  the  ma- 
terial and  supplies.  Shall  we  classify  it  as  it  has  been  suggcste<l 
here,  or  shall  we  ignore  that  thing  entirely.  For  instance,  you 
have  the  question  of  poles,  sponges,  nails,  screws,  iron  or  steel, 
things  of  that  kind.  Now,  if  you  undertook  to  carry  ledger  ac- 
counts of  all  these  thing  your  storeroom  accounting  department 
would  be  a  bigger  institution  than  your  general  accounting  de- 
partment. f)n  this  question  of  charging  up  direct  I  was  struck 
by  what  Mr.  Mackay  said.  Rails  and  poles  and  things  of  that  kind 
he  charges  up  directly  to  the  construction  account;  that  is  prop- 
erly chargeable  there,  but  he  has  a  power  house  that  he  knows 
will  require  five  barrels  of  oil  every  month,  and  the  oil  company 
receives  an  order  for  so  many  barrels  to  such  a  plant.  It  is  a 
question  on  one  hand  of  the  goods  being  received,  because  the 
power  house  may  at  the  very  end  of  the  month  be  found  to  be 
without  any  oil,  so  that  on  the  first  day  of  the  next  month  they 
would  not  have  anything  to  lubricate  their  engines  with.  This 
matter  of  charging  out  things  directly  is  worthy  of  consideration 
in  my  judgment. 

Mr.  Ross:  I  was  going  to  say  for  the  benefit  of  Mr.  Goodrich, 
that  I  have  three  cr  four  roads  under  my  wing,  from  a  hundred 
thousand  up  to  one  million  dollars,  and  that  everything  for  our 
company,  large  and  small,  goes  through  stores,  and  I  think  that  is 
the  only  way  that  you  can  carry  out  your  system  prcperly. 

Mr.  Henry:  With  us,  we  send  everything  through  the  store  room 
except  such  items  as  arc  consumed  in  the  month.  For  instance, 
macadam  cannot  be  put  through  the  storeroom  unless  it  was 
stored  in  a  material  yard,  but  we  are  now  taking  up  the  matter  of 
making  a  store  supply  account  for  material  in  the  storeroom  as 
well  as  the  material  yard.  We  found  that  necessary  because  we  are 
buying  a  lot  of  rails,  poles  and  ties,  and  other  material  which  would 
be  impossible  to  charge  to  any  special  construction,  consequently 
we  will  open  an  account  in  which  to  take  care  of  all  those  matters. 

Now,  as  to  the  operation  of  the  storeroom,  we  use  the  card 
system.  We  do  not  have  any  trouble  in  regard  to  the  prices  on 
account  of  giving  all  the  material  that  goes  into  the  storeroom, 
a  lot  number,  and  tliat  number  carries  right  through,  and  it  is 
credited  according  to  the  card  prices.  When  that  material  is  con- 
sumed, it  is  called  "dead,"  so  that  all  our  cards  in  use  are  "live" 
cards. 

The  President:  How  many  "live"  cards  do  you  have? 

Mr.  Henry:  I  think  there  are  fifteen  or  sixteen  hundred  in  use, 
something  like  that,  and  I  figure  we  will  have  2.500  lot  num- 
bers. It  is  increasing  rapidly,  and  those  are  charged  oflf,  not  daily, 
on  the  cards,  but  I  think  we  will  find  it  necessary  to  recapitulate 
three  times  a  month.  Now,  if  the  clerk  who  has  charge  of  the 
storerocm  gets  an  order  from  the  office  that  such  an  article  was 
delivered  on  lot  so  and  so,  and  finds  that  there  was  some  of  the 
old  lot  left,  he  would  call  me  up.  That  gives  a  chance  to  keep  track 
of  all  the  dead  material  that  these  gentlemen  are  concerned  about. 
We  are  trying  to  get  rid  of  that  all  the  time.  This  classification  I 
cannot  give  ycu  any  information  on,  because  we  have  not  adopted 
any  system  yet.    The  committee's  classification  will  help  me. 

Mr.  Ford:     How  long  have  you  been  operating  the  card  system? 

Mr.  Henry:    About  seven  or  eight  years. 

The  President:  With  reference  to  Mr.  Mackay's  paper,  we  will 
refer  it  to  a  committee  of  three,  consisting  of  Mr.  Mackay,  Mr. 
Ford  and  Mr.  Smith,  to  report  on  at  the  next  meeting. 

I  see  we  have  with  us  today  Mr.  C.  B.  Fairchild,  who  is  now 
connected  with  the  "Street  Railway  Review."  Some  seven  or 
.eight  years  ago,  when  I  first  went  into  the  street  railway  business, 
I  had  some  very  pleasant  interviews  with  Mr.  Fairchild  on  the 
question  of  street  railway  accounting,  and  I  am  going  to  ask  Mr. 
Fairchild  to  say  a  few  words  on  this  subject. 

Mr.  Fairchild:  Mr.  President  and  gentlemen  of  the  Accountant's 
Association:  I  thank  you  for  this  invitation  for  I  am  glad  of  the 
opportunity  to  look  into  your  faces  and  to  make  your  acquaintance. 
1  happened  into  your  meeting  yesterday  nearly  at  the  close  of  the 
discussion  and  was  very  much  interested,  and  could  not  but  wish 
that  I  were  a  member  of  your  ."Association  that  I  might  engage  in 
the  discussion.    I  heard  the  expression  yesterday  two  or  three  times 


while  you  were  discussing  the  question  of  a  standard.  "Vou  cannot 
do  that."  "It  is  impossible."  Now  it  occurs  to  nic  to  say  that  one 
slioulil  never  say  "I  cannot."  It  is  better  to  say  "I  can  and  I  will." 
"It  is  in  me  and  must  out." 

in  this  matter  of  seeking  a  standard  for  making  accounts  do  not 
gel  discouraged  for  it  is  possible  for  you  lo  discover  a  natural 
standard  or  unit  of  measurement  for  the  distribution  of  your  ac- 
counts. It  is  also  possible  for  you  to  discover  or  invent  a  standard 
for  re|iort  blanks.  It  is  a  matter  of  thought.  All  the  triumphs  of 
skill  in  the  development  of  street  railways  and  all  that  pertains  lo 
Ihem  and  in  fact  in  all  the  schemes  that  men  put  forth,  and  in  the 
organizations  that  are  formed  to  carry  great  schemes  lo  success. 
Ilionght  is  exhibited.  It  is  the  application  of  men's  thoughts,  fand 
thai  of  common  men  just  like  you  and  me;  to  the  thing  lo  be  done 
and  the  conditions  to  be  observed  in  every  detail  of  daily  occupa- 
tion. Now.  I  ask,  why  should  wc  continue  to  hold  to  old  customs 
and  follow  slavishly  past  methods  of  accounting?  The  grandeur  of 
thought  is  as  near  to  you  and  to  mc  as  to  any  one.  So  if  each  one 
would  study  the  precise  thing  to  be  done  t)y  him  in  his  place,  lo 
meet  the  requirements  of  this  accounting  matter,  he  would  dis- 
cover or  create  a  system  that  will  be  well  fitted  to  every  possible 
condition.  "Insist  on  yourself"  and  you  can  never  be  discouraged, 
for  what  ought  to  be,  ought  to  be.  Nature  always  works  by  the 
shortest  possible  methods.  So  if  you  feel  that  the  system  of  ac- 
counting that  you  are  following  is  too  cumbersome  and  too  labor- 
ious then  you  may  be  sure  a  better  and  simpler  method  exists,  and 
.some  one  some  where  will  yet  find  it. 

All  the  things  that  men  have  done  and  are  doing  are  evidences 
that  they  have  in  the  past  had,  and  that  they  still  have,  undeveloped 
possibilities  beyond  what  they  have  ever  imagined,  and  that  the  se- 
cret of  developing  these  latent  possibilities  is  the  science  and  art  of 
thinking.  Thought  is  mind  in  action,  and  it  is  a  power  which  is 
subtle  and  potent  beyond  any  other  known  agency.  Since  ability  is 
within  each  one  as  a  truth,  by  concentrating  his  thought  upon  the 
truth,  he  will  bring  it  into  expression,  will  solve  his  problem. 

In  the  science  of  arithmetic  wc  have  a  certain  relation  of  num- 
bers; seven  plus  seven  makes  fourteen  always,  and  so  whenever  you 
have  a  problem  in  this  science  to  solve,  this  combination  is  always 
available.  In  geometry  we  have  a  certain  relation  of  lines  and 
angles,  and  by  following  the  principles  involved  in  these  relations 
we  solve  problems  in  the  science  of  geometry.  These  mathematical 
facts  are  merely  the  right  relation  of  things  in  this  particular 
science.  Now  it  is  natural  for  us  to  assume  that  there  is  a  right  re- 
lation of  things  in  other  lines,  in  all  branches  of  business,  we  have 
facts  or  truths  just  as  certain,  and  according  to  the  working  of 
things  the  taking  of  these  truths  into  one's  thought  will  bring 
them  into  expression. ,  We  have  but  to  get  the  true  idea  in  mind, 
and  it  will  find  expression.  And  this  matter  of  science  of  accounts 
is  no  exception.  So  I  wanted  to  say  yesterday  do  not  say  you 
cannot  do  this  or  that,  but  be  willing  to  work  on  and  believe  that 
you  will  yet  discover  the  natural  relation  that  exists  in  this  particu- 
lar line  of  business.  Let  me  refer  you  to  Kepler's  experience  in 
discovering  the  true  relation  between  the  orbits  and  the  times  of 
revolution  of  the  planets.  Believing  that  a  relation  did  exist  he 
worked  for  seventeen  years  on  this  problem  before  he  found  it. 
He  tried  all  sorts  of  standards  but  he  finally  found  the  relations  be- 
tween the  squares  of  the  times  of  the  revolutions  and  the  cubes  of 
the  mean  distances  from  the  sun.  This  relation  always  existed,  but 
it  cost  him  seventeen  years  of  hard  and  careful  study  to  demonstrate 
it.  It  is  not  likely,  however,  that  any  of  you  will  have  to  w^ork  as 
long  as  that  to  solve  this  problem  on  which  you  are  now  engaged. 

You  will  pardon  me  if  I  speak  of  my  early  connections  with  this 
subject  of  classification  of  accounts,  and  this  subject  of  blanks.  .\t 
one  of  the  conventions  (at  Cleveland.  I  think)  long  before  this 
association  was  formed.  I  prepared  and  had  on  exhibition  a  large 
blank  book  with  a  very  large  collection  of  street  railway  blanks, 
but  if  I  remember  rightly  there  were  no  two  sets  that  were  at  all 
alike,  so  I  feel  I  am  almost  a  pioneer  in  suggesting  the  desirability 
of  a  uniform  system  of  blanks.  Those  of  you  who  have  read  the 
book  published  in  1S92,  entitled  "Street  Railways  or  Trams"  know- 
that  we  published  at  that  time  a  classification  of  street  railroad  ac- 
counts. When  I  undertook  that  work  for  this  publication  I  found 
no  precedent  anywhere,  and  no  forms  that  t  could  use;  I  simply 
had  to  invent  a  classification  upon  which  your  association  has  im- 
proved, so  I  claim  to  be  one  with  you  in  this  work,  and  I  take  a 
great  interest  in  the  accounting  department  as  well  as  in  the  me- 
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chanical  or  electrical  departments,  although  my  attention  in  late 
years  has  been  directed  more  especially  to  the  mechanical  and  elec- 
trical features  of  street  railways;  but  having  had  considerable  expe- 
rience in  theory  and  practice  of  double  entry  bookkeeping  in  my 
early  days,  I  am  more  or  less  familiar  with  the  terms  that  are  us'.-d 
in  accounting,  and  have  a  keen  appreciation  of  the  difficulties  that 
you  encounter  in  your  particular  vocation. 

I  beg  pardon  for  having  occupied  more  than  the  minute  allotted 
me,  but  thank  you  for  your  attention. 

The  President:  I  should  like  to  ask  Mr.  Wilson  ii  he  will  pre- 
pare a  paper  for  the  next  convention  on  the  "card"  system.  We 
want  to  get  him  en  record  before  this  association,  and  I  think  that 
is  a  very  important  question. 

Mr.  Wilson:     I  will  not  promise  now,  but  I  will  consider  it. 

The  President:  The  next  order  of  business  is  the  report  of  the 
committee  on  resolutions.  Is  the  chairman  of  the  committee  pre- 
pared to  report? 

Mr.  Burington:  Mr.  President  and  gentlemen,  your  eonnnittce 
on  resolutions  beg  to  submit  the  following: 

WHEREAS,  At  this  Third  Annual  Convention,  now  assembled 
in  the  City  of  Chicago,  the  Street  Railroad  Accountants'  As- 
sociation of  America,  desires  to  express  its  hearty  appreciation  of 
the  reception  given  and  unstinted  hospitality  shown  its  delegates  by 
this  great  city,  and  in  the  same  spirit  it  feels  it  is  indebted  to  the 
steam  railways  and  the  street  railways,  which  have  contributed  so 
much  genuine  enjoyment  through  their  officials  and  the  local  com- 
mittees having  the  entertainment  in  Chicago  in  charge. 

To  the  American  Street  Railway  Association  for  its  unfeigned 
friendship  and  its  participation  in  the  discussions  and  councils  of 
this  body. 

To  the  press  of  the  city  for  the  many  kind  expressions. 

To  the  mayor  of  the  city  for  a  most  cordial  welcome  to  this 
Association. 

To  the  editors  and  publishers  of  the  ''Street  Railway  Review" 
and  the  Street  Railway  Journal,  for  their  personal  attendance  and 
co-operation,  and  to  the  "Street  Railway  Review"  for  its  "Daily 
Edition"  of  convention  proceedings,  therefore 

BE  IT  RESOLVED,  That  the  Street  Railway  Accountants' 
Association  of  America,  desires  by  this  resolution  to  express  its 
sincere  acknowledgment  of  the  generous  offices  and  good  will 
shown  this  body; 

And  further  be  it  resolved,  that  these  resolutions  be  spread 
upon  the  minutes  of  this  Association  and  copies  of  the  same 
given  to  the  press. 

On  motion,  the  resolutions  were  unanimously  adopted. 

Mr.  Smith  presented  the  following  report  of  the  committee  on 
nominations: 

The  nominating  committee  submits  herewith  the  names  of  the 
gentlemen  selected  to  represent  the  Association  for  the  ensuing 
year,  subject  to  the  approval  of  the  convention: 

President — C.  N.  Duffy,  auditor  Chicago  City  Railway  Co. 

First  Vice-President — W.  F.  Ham,  auditor  Brooklyn  Rapid  Tran- 
sit Co. 

Second  Vice-President — W.  G.  Ross,  comptroller  Montreal  Street 
Ry.,  Montreal,  P.  Q. 

Third  Vice-President — Elmer  M.  White,  cashier,  Hartford  Street 
Railway  Co.,  Hartford,  Conn. 

Secretary  and  Treasurer — W.  B.  Brockway,  secretary  and  treas- 
urer, Toledo,  Bowling  Green  &  Fremont  Railway,  Toledo,  O. 

Executive  Committee — ^J.  F.  Calderwood,  chairman,  C.  L.  Wight 
and  C.  K.  Durbin. 

The  secretary  was  instructed  to  cast  one  ballot  for  these  names, 
which  was  done. 

Mr.  DufTy:  Mr.  President  and  gentlemen:  I  was  cut  in  the 
other  room  trying  to  find  out  where  our  next  session  would  be 
held,  and  my  friends,  Mr.  Smith  and  Mr.  Wilson,  held  me  up 
and  said  it  would  be  my  pleasure  and  honor  to  preside  at  the  next 
convention.  I  want  to  say  to  you  that  I  deeply  appreciate  the 
honor.  I  want  to  thank  you  all  for  having  elected  me  to  the  presi- 
dency of  this  Association,  and  I  hope  that  you  will  all  give  me  all 
the  assistance  necessary,  and  I  shall  need  it,  considering  the  record 
cf  my  predecessors,  Mr.  Wilson  and  Mr.  Calderwood.  I  sug- 
gested to  the  gentlemen  when  they  notified  me  of  my  election,  that 
it  seemed  to  me  that  we  should  draw  from  some  of  the  new  ma- 
terial.   We  started  out  with  25  members;  now  we  have  got  over  100, 

but  a  good  many  of  those  25  seem  to  have  a  good  deal  to  do  with 


this  Association,  and  while  1  appreciate  the  honor  and  thank  you 
for  it  most  heartily,  I  rather  thought  you  should  have  selected  some 
of  the  new  material,  from  some  of  these  new  companies  that  are 
coming  in.  But  be  that  as  it  may,  I  will  do  my  best  and  use  all 
the  energy  I  have  in  the  work  of  the  Association. 

Ex-President  Calderwood:  Gentlemen  of  the  convention:  I 
want  to  thank  the  gentlemen  present  for  their  uniform  courtesy, 
and  their  co-operation.  My  trip  down  the  presidential  track  has 
been  a  very  pleasant  one,  and  I  now  take  a  transfer  and  will  let 
Mr.  DufTy  have  my  seat. 

President   Duffy,  assuming  the  chair: 

As  I  stated,  I  have  just  come  from  a  meeting  of  the  other  Asso- 
ciation, and  I  beg  to  say  that  the  next  session  will  be  in  Kansas 
City. 

Mr.  Smith:     Shall  we  take  up  the  matter  of  the  shortage? 

The  President:  As  I  understand  from  the  report  of  the  secretary 
and  treasurer,  counting  $30  dues,  that  are  due,  but  unpaid,  as  an 
asset,  we  have  a  net  deficit  of  $79  and  some  cents.  Now,  one  of 
the  unfortunate  conditions  of  this  Association  is  that  we  do  not 
get  any  revenue  until  the  ist  cf  January,  and  our  expenses  are  al- 
ways created  prior  to  this  convention.  This  association  has  been 
very  economically  managed.  We  cannot  expect  to  reduce  our  ex- 
penses, but  we  can  increase  our  earnings.  The  American  Street 
Railway  Association  at  Montreal  four  or  five  years  ago  found  itself 
in  exactly  this  condition,  and  it  very  promptly  and  cheer- 
fully raised  enough  money  at  that  Montreal  convention  to 
more  than  wipe  out  the  deficit.  Now  it  may  suggest  itself  to  you 
that  the  raising  of  the  dues  from  $10  to  $20,  coming  right  in  with 
the  statement  that  there  was  a  deficit  of  $79  might  strike  you  as  a 
very  peculiar  condition  of  affairs  and  that  we  cannot  be  very  good 
managers  financially.  Wc  have  had  an  income  of  about  $r,ooo  a  year, 
but  we  are  too  close  to  shore;  we  had  better  have  a  surplus  than 
a  deficit,  and  we  had  better  not  be  confronted  in  this  Association 
with  the  question  of  from  where  our  fixed  charges  are  to  come. 
Now,  if  it  is  agreeable  to  you  to  make  subscriptions  towards  this 
end,  I  will  be  very  glad,  on  behalf  of  the  Chicago  City  Railway  Co., 
to  subscribe  $25  on  condition  that  a  sufficient  sum  is  raised  to  wipe 
out  this  deficit,  and  any  others  who  represent  other  companies, 
who  wishes  to  subscribe  en  the  same  conditions,  can  now  have  an 
opportunity  for  any  amount  he  may  be  willing  to  give. 

Mr.  Newman:  Inasmuch  as  I  have  done  so  much  talking  I  think 
I  ought  to  pay  for  it.  You  may  put  me  down  for  the  same  amount 
as  the  president. 

Mr.  Smith:  Will  it  not  be  better  to  send  out  bills  for  next  year's 
dues  right  away  at  the  $20  rate,  and  then  see  if  we  do  not  have 
enough.     If  we  do  not,  then  issue  a  call  for  subscriptions. 

The  Secretary:  Let  me  suggest  that  these  subscriptions  be  made 
with  the  understanding  if  they  are  needed  they  are  to  be  called  for. 

Mr.  Ross:  I  think  the  subscription  should  be  limited.  I  think 
$10  is  quite  sufficient  for, any  road  to  subscribe. 

The  President:  I  think  the  idea  is  a  good  one,  and  I  think  tliat 
I  will  reduce  the  voluntary  subscriptions  from  $25  to  $10  if  it  is 
agreeable  to  Mr.  Newman  and  Mr.  Smith. 

The  convention  then  adjourned  sine  die. 


CINCINNATI,   NEWPORT  &  COVINGTON. 

For  the  months  of  September,  i8gg,  and  September,  i8g8,  the 
receipts,  expenses,  etc.,  of  the  Cincinnati.  Newport  &  Covington 
Street  Ry.    were  as  follows: 

1899  1898 

Gross  receipts   $62,782.30    $80,394.65 

Operating  expenses   24,078.34      30.591.83 

Net  earnings   38.703-96      49.802.82 

Tolls,  damages,  taxes,  etc 1 1.897.93      10,555.74 

Net  profit   26,806.03      39,247-08     , 

Ratio  of  expenses  to  earnings,  with 

tolls   4978  45-93 

Ratio  of  expenses  to  earnings,  with- 
out tolls   38.35  38.05 

For  the  first  nine  months  of  i8()9  the  gross  receipts  were  $.527.- 
192.79,  an  increase  of  $13,660.63  over  the  corresponding  period  for 
1898;  and  the  operating  expenses  $214,269.14.  a  decrease  of  $51,- 
649.71.  For  this  period  the  operating  ratios  are  52.96  and  40.64  per 
cent  as  against  62.39  and  51.78.  The  net  profit  to  October  ist.  is  a 
trifle  more  than  the  entire  net  profit  for  the  year  i8g8. 
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AN  OPEN  LETTER  TO  MR.  YERKES. 


Mr.  C'Ikv.s.  T.   YltKcs,   IVt'sidcnt, 

CliicaKo  Consolidated  Traction  Co. 
Dc'.ir  Sir:  VVIk-ii  I  Icll  you  I  rcprcsi-nt  tlie  smallest  street  rail- 
way in  the  United  .Slates,  and  possibly  in  llie  world,  I  am  very  sure 
yon  will  p.irdon  this  encroachment  upon  yonr  lime.  1  read  with 
ninrli  iiilcn  si  in  ilie  daily  edition  of  the  "Street  Railway  Review" 
of  l)rlol)er  iSih,  yonr  ideas  Icniching  street  railway  invtstmciits, 
and  mean  to  treasure  up  the  suggestions  made  by  you  and  liy 
Messrs.  Wynian,  Beggs  and  others  on  the  same  line,  and  hope 
in  the  near  future  to  profit  liy  ilu-m.  not  so  much  hy  investing  my- 
self, but  by  clear  and  full  slatenienls  to  induce  others  to  help  me. 
Your  description  of  tln'  little  horse  lines,  first  with  one,  llien 
two  horses,  with  the  f.are  box  in  one  end  of  the  car,  was  very  good, 
and  seemed  natural  to  mc,  although  it  made  me  feel  all  fired  poor, 
but  remembering  thai  you,  too,  had  seen  street  railways  "in  their 
infancy  and  sw.addling  clothes,"  it  gave  me  great  satisfaction  to  be 
.ililc  lo  say  that  here  in  I  lendersonvillc,  2,252  ft.  above  sea  level. 
aniicKl  the  finest  scenery  and  with  the  finest  water,  and  best  all 
year  roniul  climate  under  the  canopy  of  heaven,  is  a  horse  street 
r.-iiKv.iy  which  has  been  operated  eight  years  and  does  not  owe  a 
d<.ll.-ir. 

.\t  llie  date  of  the  World's  l'"air.  Chicago,  with  .a  million  of  peo- 
ple, stood  by  us  like  a  sister,  with  a  great  nundicr  of  horse  cars; 
but  she  has  since  deserted  us  and  only  Washington,  the  capital  of 
the  United  States,  Nc>v  York,  and  a  few  other  small  towns  remain 
true  to  their  fir.st  love  and  linger  with  us  at  the  tail  end  of  the 
procession.  I'.nl  we  .ire  coming,  though  we  may  have  no  cow  to 
kick  a  lamp  for  us.  HLndersonville  stands  upon  the  western  border 
of  a  lo-mile  square  plateau,  nearly  ,-'.s  level  as  the  lands  upon  which 
the  great  city  of  Chicago  stands.  The  number  of  business  houses 
in  the  place  has  doubled  within  the  past  year.  The  Flat  Rock, 
which  has  been  the  home  of  wealthy  southerners  for  more  than 
a  half  century  is  three  miles  south,  and  the  entire  space  between  is 
rapidly  filling  up  with  good  residences,  thus  increasing  a  ilemand 
for  street  car  service  of  modern  type. 

I  have  1^-2  miles  of  track  well  located  in  town  and  a  90-year  city 
charter,  with  exclusive  rights  on  all  streets  and  avenues  within  the 
town  limits,  now  extending  one  mile  from  a  common  center.  \Vc 
must  have  an  electric  street  railway  and  electric  lights.  I  will 
transfer  my  little  line  and  franchises  on  liberal  terms,  or  will  aid  in 
the  enterprise  to  the  fullest  extent  of  my  al)ility.  Can  you  do  any- 
thing for  our  good?     Yours  truly, 

S.  V.  PICKENS, 
Owner  1  lendersonvillc  Street  Ry. 

Ilcndcrsonville,   N.  C,  Oct.  22,   iSgg. 


WARSAW  TRAMWAYS. 


In  endeavoring  to  obtain  information  at  first  hand  regarding  the 
street  railroad  operations  in  Russia  we  have  received  the  following 
from  a  con-espondent  at  Warsaw: 

Electric  street  cars  arc  operated  in  Poland  and  in  the  neighbor- 
ing provinces  of  the  empire  at  Lodz,  Minsk  and  Witcbsk.  New 
lines  are  in  course  of  construction  at  Lublin  and  from  Pabianicc. 
via  Lodz,  to  Zgicrs.  .Vnother  line  is  proposed  between  Dombrowa, 
Sosnow'ice  and  Bendzin.  The  systems  used  arc  overhead  wires  and 
trolleys.  The  machinery  is  obtained  from  Germany,  where  also  the 
cars  are  constructed.  No  statistics  whatever  are  to  be  had  in  ref- 
erence to  the  mileage,  number  of  passengers  carried,  rate  of  larc 
the  cost  per  mile  of  transportation,  the  wages  of  employes,  the  regu- 
lations as  to  speed,  etc..  of  the  various  roads  in  the  different  towns, 
as  the  builders  have  no  reason  to  publish  them;  besides  this  the  lines 
have  only  been  in  operation  for  a  few  months.  The  line  from  Pabi- 
anicc to  Zgicrs  is  18  miles  in  length.  .-Xmericans  do  not  have  any 
share  in  extending  and  operating  these  roads.  In  electrical  under- 
takings the  capital  stock  is  mostly  held  in  Germany;  in  street  cars  it 
comes  from  Belgium. 

A  line  of  horse  cars  is  in  operation  at  Wilna.  length  9  versts,  (6 
miles).  The  fare  is  5  copecks  (2^  cents).  This  was  built  in  1883 
There  is  also  one  at  Warsaw.  The  distance  traversed  is  fully  5,< 
miles.  The  number  of  cars  running  is  130.  They  carry  22  passen- 
gers in  winter  and  30  in  summer  (closed  and  open  cars).  Last  year 
the  number  of  passengers  was  20,465,000.  The  fare  is  7  copecks  (3?< 
cents)  in  the  first  class  and  5  copecks  {2Y2  cents)  in  the  second,  for 


a  run  of  about  3'/i  versts  C2..^2l  miles).  The  average  speed  by  con- 
tract is  about  K  km.  (4.968;  per  hour  and  each  passenger  is 
sHjjposed  to  travel  about  2'/^  vcr«ils.  The  drivers  receive  33  rubles 
(ruble,  51.5  cents)  ihc  guards  from  .^6  lo  42  rubles  a  month.  The 
cost  per  mile  of  transport  is  not  published;  in  fact,  it  is  kept  a  secret. 

The  capitalization  of  ihe  principal  tramway  companies  in  Itussia 
is:  Warsaw,  (t.ooo.oDO  francs;  Kazan,  2,100,000;  Moscow,  5,000,000; 
0<lessa,  6,.ioo,ooo;  Kosloff,  3,000,000;  Tidis.  1,400,000;  and  in  Chark- 
r)ff,  1,500,000  francs.  The  net  earnings  arc  not  known.  The  Warsaw 
trams  have  paid  steadily  increasing  dividends  from  6  to  10  per  cent. 
The  electric  trams  at  Witcbsk  were  only  started  a  few  months  ago 
by  a  Belgian  company.  They  run  20  cars  foi  yt  passengers  each.  It 
is  said  that  the  gross  income  is  20  rubles  per  car,  against  6  rubles 
working  expenses.  The  fares  are  s  copecks  (2^  cents)  and  3  co- 
pecks (I'A  cents).  The  Lublin  electric  trams  arc  to  be  built  and 
worked  by  Messrs.  Lameycr,  of  .Aix-la-Chapclle. 

There  is  a  good  opening  for  .'\merican  capital  in  this  district, 
(jcrman,  French  and  Belgian  capitalists  arc  continually  starting 
manufactories  of  all  sorts  in  this  country;  they  also  put  large  sums 
of  money  in  coal  and  other  mines  in  Poland  anrl  which  make  this 
country  essentially  fit  for  industrial  enteri<rises  of  all  sorts. 

The  Belgian  company  which  built  and  worked  the  tramway  sys- 
tem of  Warsaw  is  now  expiring  and  a  new  company  has  taken  its 
place.  This  is  nominally  a  Warsaw  syndicate,  but  is  so  only  by 
name  as  it  is  really  the  firm  of  Siemens  &  Halskc.  The  con- 
tract is  for  four  years  only,  for  it  is  reckoned  that  before  the  expira- 
tion of  this  period  the  electric  light  ijucstion  for  the  city  will  then  be 
definitely  settled.  Siemens  &  Halske  would,  of  course,  like  to  lake 
the  matter  in  hand  and  for  this  reason  they  have  taken  the  four  years 
contract  at  the  nominal  price  of  20.000  rubles  a  year.  They  give  the 
magistracy  an  insight  into  all  their  earnings  and  expenses  and  hand 
over  the  whole  of  the  profits,  bar  the  above  sum. 


TRENCH  ROADBED  CONSTRUCTION  IN 
BROOKLYN. 


The  engineering  department  of  the  Brooklyn  Rapid  Transit  Co 
has  recently  completed  a  section  of  track  i.ooo  ft.  in  length  or 
Court  St..  extending  from  Joralcir.on  St  to  Atlantic  Ave.,  with  tht 
construction  illustrated  in  the  accompanying  engraving;  only  one 
track  has  been  built  in  this  manner.  From  the  illustration  it  will  be 
noticed  that  the  rails  rest  on  concrete  beams  without  wooden  tics. 
and  are  held  to  gage  by  means  of  tic  bars  as  shown.  The  standard 
grooved  98'  i-lb.  girder  rail  is  employed  and  the  paving  is  laid  flush 
with  the  top  of  the  rail  on  both  sides.    The  two  concrete  beams  con- 
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BROOKLYN  TREXCH  COXSTRUCTIOX. 

tain  I  5-6  cu.  ft.  of  concrete  per  lineal  foot,  being  12  in.  on  the  base 
and  12  in.  in  height,  tapering  to  10  in.  across  the  top.  The  construc- 
tion has  been  installed  partly  at  the  suggestion  of  the  city  engineer 
with  the  view  of  securing  a  uniform  foundation  for  the  paving  blocks 
between  the  rails,  for  the  reason  that  on  such  lines  as  have  been  con- 
structed with  concrete  between  the  ties  the  paving  has  settled  so 
that  the  location  of  the  ties  can  be  noted  by  examining  the  surface 
of  the  paving.  Some  experience  has  already  been  had  by  this  com- 
pany with  rails  laid  directly  on  concrete  foundation,  for  concrete 
construction  was  employed  on  the  approaches  to  the  Brooklyn 
Bridge.  The  service,  however,  has  not  yet  been  sufficiently  ex- 
tended for  any  report  as  to  durability  and  cost  of  maintenance. 


The  L'niontown  (Pa.)  Electric  Ry.  has  passed  into  the  hands 
of  the  combine  which  will  control  the  electric  roads  of  Con- 
ncllsville.  Scottdale.  Mt.  Pleasant  and  Greensburg.  The  Union- 
town  road  sold  for  $60,000.  the  option  being  just  about  to  expire 
when  the  purchase  was  made. 
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NOVEL  TYPE  OF  STREET  CAR.  MR.  O.  S.   LYFORD. 


The  car  shown  in  the  accompanying  ilhistration  is  one  of  a  large 
number  recently  constructed  for  the  Ferro  Carril  del  Districto,  of 
the  City  of  Mexico,  by  the  J.  G.  Brill  Co.,  of  Philadelphia.  These 
were  all  built  on  the  Brill  special  system  of  construction,  by  which, 
after  being  entirely  finished  "in  the  white,"  they  are  taken  apart  and 
shipped,  one  only  of  the  whole  number  being  completely  painted 
in  this  country.  They  have  an  unusually  handsome  appearance 
when  finished,  the  straight  side  panels  setting  off  to  good  advan- 
tage the  gold  of  the  monogram  and  lettering. 

The  cars,  which  are  mounted  on  Brill  No.  21  E  trucks,  eiiuipped 
with  two  G.  E.  1,000  motors,  are  18  ft.  in  length  over  the  end 
panels,  and  have  two  4  ft.  platforms,  making  the  total  length  over 
dashers  26  ft.  The  total  width  is  8  ft.  2  in.  and  the  trucks  have  a 
7  ft.  wheel  base.  By  a  proper  designing  and  putting  together  of 
the  side  frames  of  the  car  bodies,  an  exceedingly  strong  belt  was 
obtained  the  entire  length  below  the  windows:  in  addition,  braces 
were  also  cut  in  the  belt  and  posts  and  secured  with  screws,  the 
sheathing  being  then  put  on  in  the  usual  way  and  glue  blocked. 


IIKILL  ELECTRIC  C.-VR  FOR  MEXICO. 

From  the  engravings,  it  will  be  seen  that  the  cars  are  elegantly 
finished  inside,  with  solid  bronze  trimmings,  and  possess  the  addi- 
tional good  feature  of  having  plenty  of  light,  there  being  twelve 
large  windows,  which  are  made  to  drop  down  into  the  sides,  giving 
practically  a  convertible  car.  The  height  in  the  interior  from  the 
floor  to  the  belt  rail  is  2  ft.  3  in.  and  from  the  bottom  of  the  sill 
over  the  trolley  board  is  9  ft.  There  are  eight  reversible-back  seats 
covered  with  woven  cane  and  four  stationary-back  seats  in  the 
corners. 

As  these  cars  have  to  be  run  in  trains,  there  is  a  15-in.  opening 
in  the  center  of  each  dasher  to  permit  of  passengers  going  from 
one  car  to  another,  the  openings  being  fitted  with  sliding  iron 
doors,  which  go  in  from  the  top  and  when  not  in  use  are  placed 
in  grooves  at  one  side  of  the  dasher. 

The  signal  lamps  are  in  a  rather  unusual  position,  being  placed 
diagonally  opposite  each  other  on  the  roof  landings,  on  the  right 
hand  corner  of  the  car  when  going  forward.  Each  lamp  has  four 
spectacle  glasses,  presenting  four  different  colors,  red,  blue,  green 
and  yellow.  Brill  angle  iron  bumpers,  gates,  sand  boxes  and  two 
Dedenda  gongs,  together  with  electric  headlights,  are  placed  on 
each  car. 


Mr.  O.  S.  Lyford.  the  newly  appointed  vice-president  and  gen- 
eral manager  of  the  Siemens  &  Halske  Electric  Co.  of  Ainerica, 
was  born  at  Cleveland,  O.,  in  1870.  He  has  had  an  unusually  com- 
plete technical  education,  having  graduated  from  Yale  in  1890,  after 
which  he  took  a  course  in  the  electrical  department  of  the  Shefiield 
Scientific  School  and  a  post-graduate  course  in  electrical  engineer- 
ing at  Cornell. 

He  commenced  his  practical  training  in  the  engineering  (lei)art- 
ment  of  the  Chicago  Edison  Co.  In  1893  he  entered  the  employ 
of  the  Siemens  &  Halske  Co.,  rising  rapidly  to  the  position  of 
superintendent  and  chief  engineer,  which  office  he  resigned  in  1897 
to  become  chief  engineer  for  the  Westinghouse  Electric  &  Manu- 
facturing Co.  He  now  leaves  the  Westinghouse  Co.,  to  join  the 
executive  force  of  the  Siemens  &  Halske  Electric  Co. 


A   NEW  ELECTRIC  BRAKE. 


Of  the  many  jjowers  that  have  been  suggested  for  applying  the 
brakes  on  electric  railway  cars,  none  seems  to  offer  greater  advan- 
tages than  electricity  itself,  the  greatest  point  in  favor  of  electrically 
operated  brakes,  being  of  course  the  absence  of  auxiliary  storage 
or  generating  apparatus,  as  on  every  motor  car  current  can  be  taken 
either  from  the  line  circuit  or  from  the  motors  themselves  acting  as 
dynamos.  A  number  of  methods  have  been  patented  for  utilizing 
electrical  energy  for  setting  brakes,  the  latest  being  the  Hubbard 
brake,  brought  out  by  the  Hubbard  Brake  Co.,  of  Chester,  Pa. 

This  is  an  electro-magnetic  device  arranged  to  operate  the  ordi- 
nary wheel  brake  shoes  by  means  of  a  large  solenoid  which  takes 
the  place  of  the  cylinder  in  the  usual  air-brake  equipment.  The 
brake  is  operated  from  independent  controllers,  about  one-third  the 
size  of  the  car  controller,  placed  on  each  platform  and  so  connected 
as  to  change  the  motor  terminals  when  desired,  converting  the  mo- 
tors into  generators.  This  is  done  independently  of  the  position  of 
the  car  controllers,  w'htther  on  or  off  as  the  instant  the  brake  con- 
troller is  set  the  car  controller  is  dead.  The  device  works  whether 
the  trolley  wheel  is  in  contact  with  the  wire  or  not.  and  will,  it  is 
claimed,  entirely  prevent  flat  wheels. 


PROJECTED  STREET  RAILWAY  IN   HONG- 
KONG. 


The  Hartford  (Conn.)  Street  Railway  Co.  has  completed  a  spur 
track  into  a  large  brickyard  on  the  Windsor  road  and  will  put  on 
cars  for  carrying  brick. 


A  number  of  Canadians,  headed  by  Sir  Charles  Ross,  of  Mon- 
treal, are  said  to  be  interested  in  the  development  of  street  railways 
in  Shanghai  and  Hongkong.  Recently  Sir  Charles  Ross  made  an 
offer  to  purchase  the  electric  light  plants  of  the  municipality  of 
Shanghai,  provided  the  municipality  would  allow  the  purchaser 
the  right  to  establish  street  railways  operated  by  electricity.  It 
appears  that  this  deal  failed,  for  a  recent  issue  of  the  China  Mail 
says  that  after  his  failure  to  purchase  the  electric  light  plant  at 
Shanghai.  Sir  Charles  Ross  went  to  Hongkong,  where  he  re- 
mained about  a  fortnight.     The  article  continues: 

"During  that  time  we  understand  the  subject  of  a  low-level 
tramway  for  Hongkong  was  discussed  by  Sir  Charles  with  a  num- 
ber of  influential  citizens,  and  it  is  believed  that  a  successful  issue 
was  reached.  It  is  therefore  probable  that  at  last  Hongkong  will 
be  placed  on  a  footing  of  equality  with  the  majority  ot  modern 
cities  by  having  an  electric  tramway  service  from  end  to  end  of 
Victoria  with  possibilities  of  extension  as  the  colony  continues  to 
prosper  and  to  spread.  We  are  given  to  understand  that  it  is  in 
connection  with  this  scheme,  and  the  proposed  addition  to  the 
capital,  that  the  present  boom  is  taking  place  in  electric  shares 
which  have  jumped  from  $I2^<  e.x  dividend,  a  month  ago,  to  $15, 
with  few  shares  obtainable  at  that  figure.  It  goes  almost  without 
saying  that  a  low-level  tramway  of  any  description  will  pay  in 
Hongkong.  .An  electric  tramway,  moreover,  is  better  suited  for 
the  narrow  Hongkong  streets  than  any  other:  and  given  facilities 
for  reaching  the  outlying  districts  the  people  would  leave  the  city 
more  and  thus  obviate  the  surface  overcrowding  which  is  one  of 
the  greatest  evils  of  Hongkong.  The  scheme  should  receive  the 
cordial  support  of  the  Government,  for  the  reasons  we  have  given 
that  it  will  help  to  relieve  the  congestion  of  the  city." 


Nov,  15,  i8(/j. 


STREET  RAILWAY  REVIEW. 


799 


IMPROVED    BAND  RIP  SAW. 


Till.'  Kuan  Co.,  No.  .V2  to  342  W.  I'roiit  St.,  Cincitin.ili.  is  now  iii- 
trocluciiiK  an  improved  band  rip  saw,  sliown  in  llu:  accompanying 
illuslralion,  for  wiiicli  the  (ollowinn  advantages  arc  claimed:  It  is 
safer  lo  operate,  a  less  kerf  is  removed,  wider  and  thicker  material 
ri|)peil,  less  power  is  rccpiired,  work  is  accomplisherl  far  more  ra|)- 
idly,  (able  always  level  and  at  standard  height,  rolls  close  loKclher 
enabling  short  pieces  lo  be  fed,  adjustmenls  of  fences  and  rolls  far 
tnori'  (|nickly  accom|)lislied;  (here  is  a  great  saving  in  lime  each 
rlay  ill  every  adjnslment  made,  over  circular  rip  saws.  Like  all  the 
machinery  built  by  this  company,  this  saw  has  been  very  carefully 
designed  for  the  work  it  is  called  upon  to  perform,  and  it  repre- 
sents the  latest  achievement  of  the  large  corps  of  experts  which  the 


IMI'KCIVICD  n.\ND  RI1>  S.\W. 

company  has  for  several  years  employed  in  designing  new  machines 
and  improvements  for  its  existing  ones. 

There  are  three  speeds  of  feed,  60,  go.  and  135  fl.  per  minute, 
and  faster  feeds  will  be  furnished  where  desired.  The  feed  is  very 
powerful;  the  driven  fccding-inand  feeding-out  rolls  are  placed  close 
together,  enabling  short  stock  to  be  worked  to  advantage.  They  are 
adjustable  up  and  down  instantly  by  means  of  the  long  lever  above, 
and  convenient  to  the  operator,  or  they  may  be  raised  from  the 
board,  instantly  stopping  the  feed,  or  lifted  instantly  out  of  the 
way  for  use  as  a  hand-feed  rip  saw.  all  of  which  may  be  accom- 
plished by  a  single  movement  of  the  long  lever. 

The  Kgan  Co..  as  is  well  known,  is  the  largest  maker  of  wood 
working  machinery  in  the  world. 


NEW  LONG  ISLAND  ROAD. 


The  Nassau  Belt  Line  Traction  Co.,  known  as  the  "Nassau  Belt 
Line,"  is  to  build  30  miles  of  road  connecting  12  of  the  largest  vil- 
lages and  towns  on  Long  Island,  with  a  terminus  at  the  famous 
resort,  Long  Beach,  and  the  other  beaches,  and  an  outlet  to  New 
York  City  by  two  proposed  connecting  trolley  lines  and  the  Long 
Island  steam  railroad  system  which  it  touches  at  five  different  points 
and  with  wdiich  the  new  road  has  been  fortunate  enough  to  make 
agreements  for  interchange  of  traffic,  both  freight  and  passenger, 
by  which  passengers  can  be  taken  to  and  from  their  doors  to  New- 
York  or  to  their  homes  for  a  single  fare.  In  fact,  nine  miles  of  its 
tracks  consist  of  branches  of  the  Long  Island  R.  R.  which  have  been 
leased  by  the  Nassau  Belt  Line  to  be  equipped  and  operated  by 
electricity  in  connection  with  its  system. 

The  capital  stock  is  $,?oo.ooo.  shares,  par  value  of  $100. 

The  officers  are  Paul  K.  .Xmes.  president;  William  G.  Miller,  vice- 


president;  Henry  L.  Nichols,  secretary;  Fred  Ingraham,  treasurer. 
The  directors  and  incorporators  consist  of  fifteen  of  the  leading 
merchants,  bankers  and  railroad  men  of  the  territory  covered.  The 
offices  are  at  Kockvillc  Center,  N.  V. 

linilding  will  begin  as  soon  as  the  markets  show  favorable  prices 
and  material  can  be  gotten  within  reasonable  time. 


DIMENSIONS  OF  PIPE  FITTINGS  AND 
VALVES. 


'Ihe  Walworth  .Manufacturing  Co.  has  published  tables  giving  the 
principal  dimensions  of  many  of  the  valves  and  fittings  made  by  it, 
and  thus  placed  in  a  convenient  form  for  reference  a  great  mass  of 
inff)rmation  which  is  very  valuable  to  engineers  and  draftsmen  when 
laying  out  the  details  of  a  system  of  piping.  Just  how  necessary 
such  a  set  of  tables  is  can  only  be  appreciated  by  those  who  have  had 
experience  in  the  class  of  work  mentioned. 

The  Walworth  tables  comprise  32  sheets  gyi  x  13^^  in.,  arranged 
in  a  cloth  covered  portfolio.  They  give  the  dimensions  and  weights 
of  cast  iron  tees,  elbows,  45'  elbows,  crosses,  long  turn  tees  and 
elbows,  Y  branches.  Hanged  unions,  companion  flanges,  riveted 
flanges,  etc.,  both  for  100  lb.  and  for  250  lb.  working  pressure;  di- 
mensions and  weights  for  wrought  iron  and  steel  pipe  bends,  Van 
Stone  joints,  light  weight  babbitt  seat  gate  valves,  bronze  seat  gate 
valves,  standard  and  extra  heavy  globe,  angle  and  gate  valves,  check 
valves,  Adams  angle  valves,  and  suction  pipe  boxes;  dimensions  and 
weights  of  composition  fittings  of  all  kinds;  data  for  floor  stands; 
and  four  pages  of  tables  giving  data  for  wrought  iron,  extra  strong 
wrought  iron,  double  extra  strr)ng  wrought  iron,  seamless  drawn 
brass  and  copper,  and  cast  iron  piping. 

One  of  its  specialties  to  which  the  Walworth  company  directs 
particular  attention  is  the  Van  Stone  joint  for  piping  under  250  lb. 
pressure.  In  this  joint  only  the  best  quality  of  soft  steel  piping  can 
be  used  as  the  pipe  ends  are  flanged  out  over  the  flanges  of  the 
joint  which  are  made  of  cast  iron,  gun  iron,  cast  steel  or  weldlcss 
rolled  steel. 

The  company  has  prepared  these  data  for  publication  expressly 
for  the  use  of  engineers  and  will  be  glad  to  send  a  set  of  the  tables 
to  anyone  having  use  for  it  upon  application.  The  general  oflfices 
of  the  company  are  at  Boston,  with  a  branch  office  at  141  Center 
St.,  New  York.  At  the  convention  the  Walworth  company  was 
represented  by  Mr.  Herbert  L.  Rideout. 


A  MASSIVE  VERTICAL  ENGINE. 


The  l.ooo-h.  p.  .Mlis  compressing  engine,  which  is  doing  such 
excellent  v.ork  at  the  24th  St.  air  compressing  station  of  the  Met- 
ropolitan Street  Railway  Co..  of  New  York,  is  unique,  both  as  re- 
gards its  abnormal  size  and  power  and  the  high  working  pressure 
which  is  obtained. 

The  engine  is  of  the  vertical  cross-compound  type,  built  at  the 
Milwaukee  plant  of  the  .Mlis  Co..  and  is  60  ft.  in  height,  including 
the  brick  foundations.  It  has  cylinders  32  in.  x  68  in.  x  60  in. 
stroke.  Working  with  the  most  economical  point  of  cut-off.  with 
steam  at  150  lb.,  the  horse  power  developed  is  i.ooo.  The  bear- 
ings are  20  in.  in  diameter  by  36  in.  in  length,  while  the  flywheel, 
which  is  pb.ced  centrally  on  the  shaft  between  the  cranks  is  22  ft. 
in  diameter  and  weighs  60  tons.  The  crank  shaft  is  22  in.  in 
diameter.  The  air  compressor  is  of  the  four-cylinder  t)-p«  and 
placed  directly  under  the  engine,  four  distance  rods  connecting 
each  engine  crosshead  with  the  pump  crossheads.  The  compressor 
works  in  four  stages,  the  final  pressure  of  the  air  alter  cooling 
being  2.400  lb.  The  air  cylinders  have  diameters  of  46.  24.  14  and  6 
in.;  the  stroke  is  60  in. 


SALE  OF  THE  SUTRO  ROAD. 


A  controlling  interest  in  the  Sutro  Railroad  Co..  of  San  Fran- 
cisco. Cal.,  consisting  of  21.310  shares  of  stock  owned  by  the  estate 
of  Adolph  Sutro.  deceased,  was  sold.  October  17th,  to  Robert  F. 
Morrow,  president  of  the  Sutter  Street  Railroad  Co..  after  lively 
bidding  for  possession  of  the  property  by  Mr.  Morrow  and  Jas.  B. 
Stetson,  president  of  the  California  Street  Railroad  Co.  The  price 
was  raised  in  a  few  minutes  from  $160,000  to  $215,000.  the  figure  at 
which  the  stock  was  sold. 
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CLING-SURFACE  AT  THE  CONVENTION. 


Messrs.  F.  C.  Willis  and  A.  B.  Young,  of  the  Cling-Surface  Man- 
ufacturing Co..  of  Buffalo,  with  Chicago  office  at  Temple  Courl 
Building,  were  in  constant  attendance  at  the  exhibition  liall.  where 
they  made  a  display  of  samples  of  "Cling-Surface"  and  told  of  the 
good  results  that  are  being  obtained  with  this  material.  As  is  well 
known  this  is  a  dressing,  which  when  applied  to  a  power  transmit- 
ting belt,  whether  leather,  rubber  or  cotton,  will  permit  it  to  be  run 
so  slack  that  the  two  sides  will  nearly  touch,  without  sli|)ping  or  loss 
of  power.     It  also  renders  belting  soft  and  pliable  and  waterproof. 


CLING'SUR 


EXIIIIilT  OF  THE  CLING-SUKFACE   MANUFACTURING  CO. 

The  laboratory  force  of  Sibley  College,  Cornell  University,  early 
in  .April  of  this  year  made  an  exhaustive  test  of  this  material  under 
the  direction  of  R.  C.  Carpenter,  professor  of  experimental  engineer- 
ing.   Prof.  Carpenter  in  summing  up  the  results  of  the  test  says: 

"The  general  results  of  the  test  with  'Cling-Surface'  show  an  in- 
creased transmitting  power  as  compared  with  the  same  belt  in  an 
untreated  condition;  it  also  shows  an  increased  arc  of  contact,  and 
very  much  less  slip.  It  shows  a  very  high  transmitting  power  when 
the  belt  is  run  extremely  loose  or  with  very  little  tension  on  the 
pulleys,  the  reverse  of  which  is  true  with  the  untreated  belt." 


IMPORTANT  EXTENSION  AT  UTICA. 


The  Utica  (N.  Y.)  Suburban  Railway  Co.,  of  which  Mr.  J.  W. 
Boyle  is  general  manager,  is  about  to  build  lo  miles  of  new  track. 
This  extension  is  from  the  village  of  Oriskany,  abcut  midway  be- 
tween Utica  and  Rome,  direct  to  the  city  of  Rome.  Near  Oriskany, 
where  the  battle  of  Oriskany  was  fought,  is  located  Summit  Park, 
one  of  the  principal  summer  resorts  of  central  New  York,  and 
which  receives  an  extensive  patronage  from  Rome,  with  its  18,000 
population,  Utica  with  its  65.000,  and  other  nearby  villages.  The 
proposed  extension  will  aflford  Remans  the  same  conveniences 
and  opp(  rtunity  of  reaching  ihe  park  which  Utica  has.  The 
line  will  connect  Utica  and  Rome,  making,  when  completed,  a  15- 
mile  ride  between  these  two  cities. 

Oneida  County  is  a  double  shired  county,  courts  being  held  alter- 
nately at  Rome,  one  of  the  shire  towns,  and  Utica,  the  other.  The 
business  relations  between  the  two  cities  are  close  and  quite  ex- 
tensive. The  only  communication  now  is  by  way  of  the  New  York 
Central,  and  it  is  believed  that  this  new  line  will  prove  not  only 
a  great  ccnvcnience  to  the  locality,  but  a  decided  financial  success. 

The  three-phase  transmission  system  will  doubtless  be  used,  the 
power  being  generated  at  the  plant  of  the  Utica  Belt  Line  Co., 
the  lessee  of  the  Suburban  read,  and  transmitted  to  a  point  near 
Summit  Park,  where  a  converting  station  will  be  placed,  and  also 
to  Rome,  where  another  converting  station  will  be  located.  It  is 
planned  to  construct  the  road  in  the  best  possible  way,  and  to 
provide  powerful  equipment  so  as  to  permit  of  fast  time  being 
made  between  Rome,  Oriskany,  Summit  Park  and  Utica. 


The  property  own»rs  along  the  route  have  held  meetings  to 
promote  the  scheme,  and  prominent  citizens  of  Rome  have  been 
active  in  aiding  tht  enterprise  so  that,  although  a  franchise  had 
at  one  time  been  refused  the  company,  the  sentiment  has  so  changed 
that  at  the  last  meeting  of  the  conuiion  council  a  very  favorable 
franchise  was  obtained. 


CONSTRUCTING  A  DOUBLE  CONDUIT  IN 
NEW   YORK. 


The  work  of  installing  a  double  conduit  on  that  portion  of  the 
Amsterdam  Ave.  line  in  New  York,  which  will  be  used  jointly  by 
the  Metropolitan  Street  Railway  Co. and  the  Third  .\venue  Railroad 
Co.,  has  been  attended  with  great  diftlcullies.  as  cars  were  con- 
stantly passing  on  a  two  minute  headway  and  the  conductor  rail  had 
to  be  kept  alive  the  entire  24  hours  of  the  day.  The  Metropolitan 
company  has  been  using  this  track  for  over  a  year  and  a  half,  and 
had  its  standard  center  slot  conduit  construction  in  place,  but  when 
the  Third  .Ave.  company  was  granted  rights  of  way  over  the  same 
street,  it  became  necessary  to  push  the  existing  conduit  over  to  cue 
side  of  the  center,  in  order  to  make  room  for  the  conduit  and  con- 
ductors of  the  new  comer. 

To  do  this  the  pavement  was  first  removed,  and  the  heavy  con- 
crete foundation  and  conduit  wall  broken  up.  This  was  removed 
piece  by  piece  from  around  the  yokes  and  live  conductor  rails,  the 
track  being  shored  up  to  carry  the  heavy  cars  and  street  traffic. 
Temporary  wooden  yokes  were  then  inserted  to  maintain  the  gage 
of  the  track  rails,  and  the  old  yokes  were  loosened  and  pushed  to 
one  side,  carrying  with  them  the  old  slot  rails,  insulators  and  con- 
ductor rails.  The  conductor  rails  were  then  removed  in  single 
lengths  and  the  free  ends  fitted  with  slippers  to  prevent  the  shoes 
on  the  plows  from  being  carried  away.  The  old  yokes  were  next 
taken  out,  and  the  new  ones  inserted.  These  were  fitted  for  the  two 
conduits  which  are  symmetrically  placed  between  the  track  rails. 
Both  companies  will  use  the  same  track  rails  but  will  have  separate 
sources  of  power. 


ANNUAL  MEETING,  TOLEDO  TRACTION   CO. 

The  annual  meeting  of  the  stockholders  of  the  Toledo  Traction 
Co.  was  held  on  October  loth,  at  which  the  old  board  of  directors 
was  re-elected  for  the  following  year,  with  the  exception  cf  George 
W.  Hale,  who  succeeds  his  brother,  William  E.  Hale,  deceased.  No 
change  was  made  in  the  officers  of  the  company,  who  are:  Albion 
E,  Lang,  of  Toledo,  president;  Thomas  H.  McLean,  of  Toledo, 
vice-president;  John  B.  Dennis,  of  New  York,  treasurer;  Barton 
Smith,  of  Toledo,  secretary.  At  the  meeting  a  number  of  plans  tor 
improvement  were  discussed,  and  these  will  be  made  from  time 
to  time  to  keep  pace  with  the  growth  of  the  city.  No  radical 
changes  are  contemplated  at  present.  At  the  close  of  the  business 
meeting  the  Traction  company's  Centennial  Band  gave  the  officers 
and  directors  a  complimentary  concert. 


MILLIONAIRE  GOES  TO  JAIL. 


.After  more  than  two  years  of  appeals  and  writs  and  other  tecl'.ni- 
calities  known  to  the  law,  W.  B.  Bradbury,  the  San  Francisco  mil- 
lionaire, who  on  May  13,  1897.  was  sentenced  lo  24  hours  in  jail  for 
violating  an  ordinance  against  expectorating,  has  at  last  served  his 
time  in  the  county  lockup.  When  the  expectoration  ordinance  ap- 
plying to  street  cars  was  pa.ssed  in  San  Francisco,  early  in  1897,  Mr. 
Bradbury  became  its  first  victim.  He  was  convicted,  but  at  once 
commenced  a  legal  fight  for  stay  of  sentence,  that  is  almost  unparal- 
leled in  the  history  of  the  state.  The  case  was  taken  to  the  upper 
courts  and  after  it  had  been  passed  upon  by  nearly  every  judge  in 
the  locality,  it  was  brought  to  a  close  a  short  time  ago  by  the  re- 
fusal of  the  Supreme  Court  to  grant  a  writ  of  review.  Mr.  Brad- 
bury v/as  accordingly  rearrested  and  compelled  to  spend  a  day  in 
jail. 


An  ordinance  has  been  passed  by  the  Chicago  City  Council  in- 
structing the  Chicago  Union  Traction  Co.  to  run  its  cars  in  North 
State  St.  from  the  hours  of  7  to  9  a.  m.  and  5  to  7  p.  ni.  at  intervals 
of  not  more  than  90  seconds.  The  right  of  the  city  to  regulate  the 
running  schedule  will  be  contested  in  the  courts. 
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PERSONAL. 


MR.  TOM    ],.  JOHNSON,  il   is  said,   will   luTi-afUr  make   his 
residence  at  Louisville,  Ky. 


MR.  FRANK  FRYK,  of  PecksUill,  N.  Y.,  has  hrcii  mad.-  iicrma- 
lUMil  receiver  o(  the   reekskill  Tr.-iclioii  Co. 


,\IK.   i'KANKI.IN   VVOOU.M.XN   lias  been  elioseii  general   111.111- 
aner  of  llie  N.islnia  I  N.   II.)  Street   R.ailuay  Co. 


MK.    h'KANK  J.   SI'RAGUE  was   married   on   Oeloher   illh   to 
Miss  II.  C.  Jones  at  llillview.  New  Hartford,  Conn. 


MK.  CIl.XKI.I'.S  J.   I'.(  )(    Kl  im.DT  lias  recently  l.eeii  appointed 
general  snperinteiidenl  oi  the   hreeporl   (111. I  Ceneral   I'.leetrie  Co. 


MR.  F.  M.  ZIMMICRMAN,  of    Atlanta,  Ga.,  will  succeed     Mr. 
Frank  M.  Haines,  as  superintendent  of  the  Lorain  (O.)  Street  Ry. 


MR.  STHl'HEN  A.  NYK  has  hcen  chosen  treasurer  of  the  Lew- 
iston  (Me).  Brunswick  &  Bath  Street  Ry.  to  succeed  the  late 
Hon,    I.    C.    I.ibhy. 


MR.  ANDREW  THOMSON  has  been  elected  president  of  the 
Quebec,  Montgomery  &  Charlevoix  Ry.,  in  place  of  Mr.  H.  J. 
Reemcr.  resigned. 


MR.  H.  R.  FEHR  has  resigned  his  position  as  city  engineer  at 
Easton,  Pa.,  to  become  superintendent  of  the  Easton,  Palmer  & 
Bethlehem  Electric  Ry. 


MR.  FRANK  M.  WEBSTER,  claim  agent  of  the  Consolidated 
Street  Railway  Co.,  Grand  Rapids,  Mich.,  was  a  caller  at  the  "Re- 
view" oiTiec  when  in  Chicago  last  month. 


MR.  GEORGE  MOFFAT,  the  well  known  electrical  engineer  of 
Philadelphia,  has  sailed  for  Europe  and  will  take  active  part  in  the 
construction  of  the  London  United  Tramways. 


MR.  CLARENCE  E.  STUMP,  of  New  York,  who  is  widely 
known  through  his  connection  with  the  electrical  technical  press, 
has  been  appointed  business  manager  of  the  Christian  Herald. 


MR.  HENRY  NOTT  RANSOM,  purchasing  agent  of  the  In- 
ternational Traction  Co.,  Buffalo,  on  November  21st  will  wed  Miss 
Alice  Gillct.  daughter  of  Mr.  and  Mrs.  Elmslie  Morven  Gillet,  of 
New  York. 


MR.  FRANK  M.  HAINES,  superintendent  of  the  Lorain  (O.) 
Street  Ry.,  has  tendered  his  resignation,  it  is  said,  to  accept  a  sim- 
ilar position  in  London,  Eng.,  on  lines  recently  purchased  by  Tom 
L.  Johnson. 


MR.  FRANK  E.  ROWELL,  of  Kittery,  Me.,  who  has  been  the 
clerk  and  a  director  of  the  Portsmouth,  Kittery  &  York  Street  Rail- 
way Co.  since  its  organization,  has  been  chosen  as  treasurer  of  the 
company  to  succeed  the  late  Hon.  I.  C.  Libby. 


MR.  C.  E.  WILSON,  since  1893  in  charge  of  the  electric  power 
stations  of  the  National  Railway  Co.,  St.  Louis,  was  on  November 
1st  appointed  superintendent  of  motive  power  and  chief  engineer 
of  the  Chicago  City  Ry.,  succeeding  Mr.  C.  J.  Reilly,  resigned. 


MR.  W.  J.  CL.ARK.  manager  of  the  foreign  department  of  the 
General  Electric  Co.,  has  left  Europe  and  gone  to  Argentine  Repub- 
lic in  the  interest  of  his  company.  A  large  demand  for  electrical  ap- 
paratus is  expected  from  South  America  in  the  next  few  months. 


MR.  W.  W.  WHEATLY  was  on  October  21st  appointed  acting 
general  superintendent  of  the  surface  lines  of  the  Brooklyn  Heights 
Railroad  Co.  in  place  of  Mr.  Ira  A.  McCormack.  who  resigned  to 
accept  the  office  of  vice-president  of  the  Syracuse  (N.  Y.)  Rapid 
Transit  Co. 


MR.  GEORGE  M.  KUK.\l.\ll-.KI.i:i.V  is  about  to  retire  from 
his  position  as  su))erintendent  of  transporlatifin  of  the  .Milwaukee 
FClcctric  Railway  &  Light  Co.,  in  order  to  take  a  much  needed  vaca- 
tion. He  has  been  with  the  company  over  25  years,  having  begun 
as  a  horse  car  driver. 


MR.  CHARLES  S.  BUTTS,  until  lately  with  the  Duhilh,  South 
Shore  &  Atlantic  Ry.,  a  steam  road,  has  been  appointed  engineer 
for  the  St.  Louis  &  Suburban  Railway  Co.  Wc  welcome  Mr.  Butts 
back  to  the  street  raiLvay  field  where  he  had  a  wide  experience  be- 
fore taking  up  steam  road  work. 


MR.  W.  F.  HAM,  secretary  of  the  Nassau  Electric  Ry.,  Brooklyn, 
was  married  on  Tuesday,  October  loth,  to  Miss  Suzanne  Mulford; 
they  will  be  at  home  after  December  1st  at  the  Hotel  St.  George. 
Congratulations  are  most  heartily  extended,  particularly  from  Mr. 
Ham's  many  friends  in  the  .\ccounlanls'  Association. 


LORD  KELVIN'S  chair  at  the  CJlasgow  University  has. been 
given  to  Professor  .Andrew  Gray,  a  well  known  writer  on  electrical 
scientific  subjects  and  at  one  time  assistant  t'>  Sir  William  Thomson 
in  the  University.  His  appointment  to  the  place  left  vacant  by  the 
resignation  of  Lord  Kelvin,  will  undoubtedly  meet  with  the  ap- 
proval of  all  concerned. 


MR,  CALVIN  W.  RICE,  electrician  for  the  New  York  Consoli- 
dated Telegraph  &  Electrical  Subway  Co.  and  the  New  Yf>rk  Gas  & 
Electric  Light,  Heat  &  Power  Co.,  will  visit  Purdee  University  and 
lecture  on  November  15th,  before  the  students  of  electrical  engi- 
neering on  the  "Development  of  High  Tensif  n  Service."  While  in 
Lafayette  Mr.  Rice  will  be  entertained  by  Prof.  W.  E.  Golds- 
borough. 


MR.  ROBERT  U'A.  LLOYD,  whose  name  has  been  closely  as- 
sociated with  the  development  of  the  storage  battery  in  .America, 
and  who  was  recently  elected  president  of  the  Electric  Vehicle  Co., 
has  been  made  president  of  the  Siemens  &  Halske  Electric  Co..  suc- 
ceeding Mr.  Isaac  L.  Rice.  Mr.  O.  S.  Lyford,  formerly  with  the 
Westinghouse  Co.,  has  been  made  vice-president  and  general  man- 
ager of  the  Siemens  &  Halske  Co..  with  headquarters  at  Chicago, 
taking  the  position  formerly  held  by  Mr.  C.  S.  Knight. 


MR.  J.  CHARLES  MOORE,  who  has  for  several  years  held  the 
office  of  secretary  of  the  Yerkes  roads  in  this  city,  and  who  filled 
the  same  position  under  the  new  organization  of  the  Union  Trac- 
tion Co.,  has  resigned  to  go  into  business  for  himself.  He  has  be- 
come associated  with  the  well  known  firm  of  A.  L.  Dcwar  &  Co.. 
bankers  and  brokers,  and  will  carry  with  him  the  esteem  and  confi 
dence  of  a  large  clientage.  His  numerous  friends  wish  and  predict 
for  him  a  large  degree  of  success  in  his  new  work. 


MAJ.  RUSSELL  B.  HARRISON,  inspector-general  of  vol- 
unteers, in  Cuba,  who  has  been  dangerously  ill  with  yellow  fever, 
has  nearly  recovered  his  usual  good  health.  Major  Harrison  was 
much  annoyed,  while  convalescent,  to  hear  a  report  that  had  been 
quite  generally  circulated  to  the  effect  that  he  caught  the  fever  while 
carelessly,  and  through  curiosity,  handling  an  old  coffin  and  clothing 
used  by  Spanish  soldiers  in  burying  their  dead.  This  the  major 
wishes  to  state  is  false,  as  he  was  simply  obeying  orders  when  he 
absorbed  the  fever  germs. 


CAPT.  ROBERT  MCULLOCH,  formerly  general  manager  of 
the  National  Railway  Co.,  of  St.  Louis,  and  now  general  manager 
of  the  Chicago  City  Railway  Co..  was  the  recipient  recently  of  a 
handsome  memorial  from  Mr.  Corwin  H.  S.  Spencer,  as  president 
of  the  National  Railway  Co..  attesting  his  sterling  qualities  and 
capabilities  as  a  street  railway  man.  The  memorial  was  bound  in 
red  morocco,  with  Capt.  McCulloch's  name  in  gold  letters  on  the 
outer  cover.  On  the  title  page  appeared  his  name  in  water  colors 
and  in  the  scroll  were  representations  of  a  boh-t.iiled  car  and  a 
modern  electric  vestibule  car. 


MR.  SIEZO  MISAKI,  chief  engineer  and  superintendent  of  the 
Hanskin  Electric  Railway  Co..  of  Kobe,  Japan,  was  in  attendance 
at  the  street  railway  convention  at  Chicago".    Mr.  Misaki  informed 
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us  his  road,  which  will  be  built  early  next  year,  is  an  interurban 
connecting  the  city  of  Osaka,  having  600,000  inhabitants,  with  Kobe, 
a  place  of  about  180,000.  The  line  follows  the  highway  outside 
of  the  two  cities  named  and  the  several  large  towns  through  which 
it  passes.  Between  these  towns  is  the  richest  wine  district  in  Japan. 
The  work  involves  some  difficult  engineering  problems,  one  of 
which  is  the  construction  of  3,500  ft.  of  bridging  and  trestles  in 
crossing  a  river.  The  road  will  be  double  track,  and  it  is  intended 
to  install  according  to  the  very  latest  and  best  practice. 


MR.  IRA  A.  M'CORMACK,  superintendent  of  the  Brooklyn 
Rapid  Transit  Co.,  has  resigned  his  position  as  such  to  accept  the 
vice-presidency  of  the  Syracuse  Rapid  Transit  Co.,  to  which  office 
he  has  been  elected.  Mr.  McCormack  stands  among  the  most  prac- 
tical railroad  men  in  the  country.  He  had  20  years'  experience  in 
steam  railroad  work  before  going  to  Brooklyn,  and  was  gradually 
promoted  from  a  minor  position  to  one  of  large  responsibility.  In 
his  new  position  he  will  have  complete  control  of  the  management 
of  the  Syracuse  company's  lines.  Mr.  McCormack  will  reside  in 
Syracuse,  where  he  lived  before  going  to  Brooklyn.  In  the  latter 
city  he  has  made  many  close  acquaintances.  He  is  a  member  and 
trustee  of  the  Lincoln  Club,  and  is  also  the  second  vice-president 
and  trustee  of  the  Eagle  Saving  &  Loan  Co.,  of  that  city.  Mr.  Mc- 
Cormack is  also  an  active  member  of  the  American  Street  Railway 
Association  and  is  a  member  of  the  executive  committee. 


OBITUARY. 


CAPT.  C.  E.  H,\LL,  who  for  many  years  was  connected  with  the 
Chicago  City  Ry.,  died  at  his  residence  in  this  city  October  26th. 
He  constructed  most  of  the  steam  roads  in  Cuba  which  were  built 
prior  to  1863;  he  served  through  the  Civil  War,  and  was  70  years 
of  age. 


VVINFIELD  SMITH,  of  Milwaukee,  died  suddenly  of  heart  dis- 
ease in  London,  November  8th.  He  was  one  of  the  early  day  capi- 
talists of  Milwaukee,  and  for  many  years  largely  and  actively  inter- 
ested in  the  street  railway  there.  He  will  be  remembered  by  con- 
vention goers  during  the  first  10  years  for  his  excellent  judgment 
and  genial  manner. 


ELECTIONS. 


THE  PEOPLE'S  RAILWAY  CO.  has  been  reorganized  with 
officers  as  follows:  President,  John  A.  McMahon;  first  vice-presi- 
dent, H.  J.  Crowley,  of  Philadelphia;  :econd  vice-president  and 
general  manager,  George  B.  Kerper;  secretary  and  treasurer, 
C.  L.  S.  Tingley,  of  Philadelphia;  assistant  secretary,  Eugene 
Wuichet. 


THE  H.'W.XN.'X  TR.\CTION  CO.  has  chosen  officers  as  follows: 
President,  Sir  William  C.  Van  Home;  vice-presidents,  P.  A.  B. 
Widener  and  R.  A.  C.  Smith;  secretary,  J.  M.  Ceballos;  treasurer, 
Frederic  Nicholls. 


THE  YOUNGSTOWN  (O.)  &  SHARON  ELECTRIC  RY. 
have  chosen  the  following  officers:  President,  W.  H.  Clark; 
vice-president  J.  C  Whitla;  secretary,  B.  F.  Wirt;  treasurer,  Thomas 
Patterson.  Messrs.  Whitla  and  Patterson  are  of  Pittsburg,  Pa., 
and  represent  Brown  Bros,  of  that  city. 


THE  DUBUQUE  (I.-V.)  STREET  RY.  has  been  purchased  by 
Linehan  &  Molo,  of  that  city  and  the  following  officers  have  been 
elected:  President,  Bart.  E.  Linehan;  vice-president,  C.  H.  Eigh- 
meg;  treasurer,  William  S.  Molo;  secretary,  D.  E.  Lyon. 


THE  TERRE  HAUTE  ELECTRIC  CO.  has  elected  the  fol- 
lowing officers:  President,  W.  R.  McKeen;  vice  president,  J.  G. 
McNutt;  manager,  C.  B.  Kidder,  all  of  Terra  Haute.  The  consult- 
ing engineers  are  Stone  &  Webster,  of  Boston. 


THE  WILLIMANTIC  (CONN.)  STREET  RAILWAY  CO. 
has  been  organized  with  the  following  directors  and  officers:  Di- 
rectors, W.  H.  Abbott,  J.  M.  Pettis  and  W.  Ward  Tuttle  of  Boston, 


.\ldcrman  W.  D.  Grant  and  George  K.  Nason  of  Willimantie,  and 
the  law  firm  of  Clark  &  .-Vrnold.  of  Hartford.  The  ofticers  arc: 
President,  J.  M.  Pettis;  vice-president,  George  K.  Nason;  secretary, 
W.  Ward  Tuttle;  and  treasurer,  W.  H.  Abbott.  President  Pettis 
says  that  the  company  expects  to  have  its  cars  running  by  Jinic, 
1900. 


THE  JOLIET  RAILWAY  CO.  at  hs  annual  meeting  chose 
W.  B.  McKinley  secretary  and  general  manager,  and  C  S.  McManus 
general  superintendent.  The  directors  are  G.  F.  Duncan,  J.  E. 
Burnhani.  H.  P.  Cox.  Walter  Davis,  E.  Winslow,  E.  Woodman, 
.\.  .X.  Mcl.eod.  S.  W.  Pettit  and  H.  J.  Crowley.  The  line  from 
Lcmont  into  Chicago  will  be  laid  early  in  the  spring  over  the  route 
controlled  by  the  Cook  County  syndicate,  a  settlemunl  to  that 
effect  having  been  made  with  the  latter. 


THE  METROPOLITAN  RY.  CO.,  Toronto,  Ont.,  haselected  the 

following  ofticers  and  directors:  President,  C.  D.  Warren;  vice- 
president,  S.  M.  McFlroy;  secretary  and  treasurer,  R.  Jenkins; 
directors.  C.  D.  Warren,  S.  M.  McElroy,  W.  A.  Warren  and  F.  B. 
Warren. 


THE  NORTHAMPTON  &  AMHERST  STREET  RAIL- 
ROAD CO.  has  elected  the  following  directors:  B.  E.  Cook,  jr., 
H.  L.  Williams  and  C.  K.  Graves  of  Springfield;  M.  A.  Coolidge 
and  F.  S.  Coolidge  of  Fitchburg;  E.  C.  Crosby  and  C.  W.  Wyman 
of  Brattleboro,  Vt.  The  directors  organized  as  follows:  F.  S. 
Coolidge,  president;  B.  E.  Cook,  jr.,  vice-president;  C.  W.  Wyman, 
clerk  and  treasurer;  F.  S.  Coolidge,  B.  E.  Cook,  jr.,  and  E.  C. 
Crosby,  executive  committee. 


THE  OFFICERS  of  the  newly  consolidated  New  York  & 
North  Shore  and  Long  Island  Electric  R.  R.,  to  be  known  as  the 
New  York  &  North  Shore  Railroad  Co.,  are  as  follows:  President, 
R.  T.  McCabe,  29  Broadway;  vice-president,  Jacob  R.  Beetem, 
Flushing;  treasurer  and  secretary,  G.  S.  Terry,  Whitestone.  The 
other  directors  are  Edward  J.  Matthews,  William  H.  Shelmerdine 
and  Charles  A.  Porter,  all  of  Philadelphia;  Clarence  D.  Simpson, 
Scranton,  Pa.;  William  F.  Hogan,  643  loth  St.,  Brooklyn;  and 
William  E.  Stewart,  19  Liberty  St.,  Manhattan. 


THE  PALMER  (MASS.)  &  MONSON  STREET  RAILWAY 
CO.  on  October  25th,  chose  the  following  directors:  E.  G.  Childs, 
H.  E.  W.  Clark,  Andrew  Pinney,  E.  G.  Hastings  and  H.  P.  Holden 
of  Palmer,  George  C.  Flynt  of  Monson,  Fred  T,  Ley  of  Spring- 
field, and  Allen  Page  of  Bridgeport,  Conn. 


THE  AUBURN  (N.  Y.)  INTERURBAN  RY.  has  elected  the 
following  directors  for  the  ensuing  year:  L.  S.  Ebright,  E.  I. 
Edgcomb,  G.  B.  Leonard,  C.  D.  Beebe,  George  B.  Longstreet, 
William  F.  Rafiferty,  George  B.  Turner,  Frederick  T.  Pierson  and 
A.   P.   Rich. 


THE  JERSEY  CITY,  HOBOKEN  &  PATERSON  STREET 
RAILWAY  CO.  has  elected  the  following  officers:  President, 
David  Young,  of  Newark;  vice-president,  John  F.  Shanley,  of  New- 
ark; treasurer,  George  W.  Roe,  of  Newark;  secretary,  William  C. 
Doubleday,  of  Jersey  City;  directors,  William  C.  Shanley,  of  New- 
ark; William  J.  Davis,  of  Harrison;  Bird  W.  Spencer,  of  Passaic; 
Peter  Hauck,  jr.,  of  Newark;  Edward  L.  Young,  of  Jersey  City; 
Philip  Hexamer,  of  Hoboken;  James  J.  Corbiere,  of  Caldwell; 
Halsey  M.  Barrett,  of  Bloomfield;  David  Young,  John  W.  Omber- 
son,  of  Newark;  Frank  M.  Stillman,  of  Rahway;  George  R.  Waite, 
of  Jersey  City;  John  F.  Shanley  and  Warren  S.  Hall,  of  I-Ioboken. 
This  company  is  a  consolidation  of  several  street  railway  companies 
operating  in  Paterson,  Hoboken,  Passaic,  Jersey  City  and  Ruther- 
ford.   Its  capital  stock  is  $20,000,000. 


THE  BRISTOL  &  PLAINVILLE  TRAMWAY  CO.,  of  Bris- 
tol (Col.),  has  elected  Mr.  Albert  L.  Sessions  a  director  to  take  the 
place  of  Mr.  John  H.  Sessions,  deceased.  The  others  of  the  old 
board  have  been  re-elected  for  another  year. 


Nov.  IS,  1899.] 
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nh:w  publications. 


"THE  PICTURESQUE  VALLEY"  is  the  title  of  a  handsome 
brochure,  published  by  the  Waverly  (N.  Y.),  Sayre  &  Athens  Trac- 
tion Co.,  describing  the  points  of  interest  in  the  country  througli 
which  its  lines  pass.  We  arc  indebted  to  W.  E.  Case,  superintend- 
ent of  tlie  company,  for  a  copy  of  this  pamphlet. 


"AUTOMATIC  LUBRICATION"  is  the  title  of  a  new  illus- 
trated catalog  published  by  the  Sicgrist  Lubricator  Co.  This  work 
is  carefully  comi)ilcd  and  haiidsoiiuly  gotten  up,  setting  forth  the 
merits  and  advantages  of  automatic  lubrication  and  showing  illustra- 
tions of  a  number  of  plants  where  the  Siegrist  sysem  of  oiling  is  in- 
stalled. The  catalog  includes  testimonials  from  some  prominent  cn- 
gineer.s,  and  the  company  will  be  pleased  to  send  it  on  application 
addressed  to  its  otilce,  117-119  Locust  St.,  St.  Louis,  Mo. 


WE  ARIC  IN  RECEIPT  of  the  Commercial  it  Industrial  Direc- 
tory of  Osaka,  Japan,  for  1899,  which  also  includes  the  prospectus 
and  rules  of  the  Osaka  Commercial  Museuiu.  This  museum,  which 
was  established  in  1R90,  contains  a  number  of  dilTcrent  departments, 
one  of  the  principal  ones  being  devoted  to  foreign  articles.  This 
contains  exhibits  of  various  kinds  collected  from  foreign  countries, 
including  models  of  machinery,  etc.  Large  additions  are  made  an- 
nually and  a  special  fund  is  provided  to  facilitate  the  collection  of 
samples.  Foreign  merchants  and  manufacturers  are  invited  to  send 
specimens  of  their  wares  and  these  are  readily  received  and  ex- 
hibited in  their  proper  department. 


DURING  THE  LAST  TWO  YEARS  there  have  been  issued 
from  the  press  of  the  Open  Court  Publishing  Co.,  324  Dearborn 
St.,  Chicago,  a  series  of  books  on  mathematical  subjects,  edited  by 
Mr.  Thomas  J.  McCorniack,  which  should  prove  interesting  to  a 
large  class  of  readers.  Not  only  these  engaged  in  studying  or 
teaching  mathematics,  but  also  those  who,  having  to  do  more 
with  the  practical  applications  of  mathematics,  can  read  the  works 
with  profit  and  pleasure.  Mr.  McCormack  is  well  known  to  engi- 
neers and  physicists  thnugh  his  admirable  translation  of  Professor 
Mach's  "Science  of  Mechanics." 

The  first  of  the  present  series  is  a  reprint  of  De  Morgan's  essay, 
"On  the  Study  and  Difficulties  of  Mathematics";  the  original  was 
published  in  1831,  and  is  now  very  scarce.  This  work  is  a  great 
assistance  to  students  and  instructors,  as  it  points  out  and  explains 
many  of  the  difiicultics  which  will  be  encountered  in  arithmetic, 
algebra  and  geometry,  and  gives  practical  hints  on  mcthcds  of 
study.  The  editor  has  added  annotations  and  bibliographies  of  mod- 
ern works  on  algebra,  the  philosophy  of  mathematics,  pan-geom- 
etry, etc. 

"Lectures  on  Elementary  Mathematics."  by  Lagrange,  trans- 
lated from  the  French  by  Mr.  McCormack,  form  the  second  of  this 
series.  The  "Lectures"  were  delivered  by  Lagrange  in  1795,  and 
are  five  in  number,  treating  of  arithmetic,  the  operations  of  arith- 
metic, algebra,  the  resolution  of  numerical  equations,  and  the  em- 
ployment of  curves  in  the  solution  of  problems;  they  have  furnished 
the  source  for  many  discussions  on  the  subjects  of  which  they  treat, 
but  contain  much  that  has  not  been  incorporated  in  the  more  com- 
mon text  books. 

"Mathematical  Essays  and  Recreations,"  by  Hermann  Schu- 
bert, translated  from  the  German  by  Mr.  McCormack,  contains  six 
essays  which  can  scarcely  fail  to  interest  everyone,  mathematician 
or  not;  no  extended  mathematical  training  is  necessary  for  a  keen 
appreciation  of  this  work.  The  first  of  the  articles — "The  Defini- 
tion and  Notion  of  Number,"  "Monism  in  Arithmetic,"  "On  the 
Nature  cf  Mathematical  Knowledge" — after  defining  number  as  the 
result  of  counting,  show  how  fractious,  negative  numbers,  irrational 
numbers,  imaginary  numbers,  and  complex  numbers  all  'follow 
as  extensions  of  the  first  results,  according  to  what  the  author  calls 
the  "principle  of  no  exception."  This  principle  is  that  all  opera- 
tions and  results  are  to  be  so  interpreted  that  they  shall  form  no 
exception  to  those  springing  from  the  original  real  results.  In 
"Magic  Squares"  is  a  very  interesting  account  of  a  mathematical 
diversion  that  is  now  less  popular  than  it  formerly  was.  The  fifth 
chapter  is  entitled  "The  Fourth  Dimension."  and  shows  what  is 
meant  by  a  "dimension,"  what  the  legitimate  functions  of  a  fourth 
or  higher  dimension  are.  and  that  the  claims  of  spiritualism  to 
the  fourth  dimension  are  unfounded.     "The  History  of  the  Squar- 


ing of  the  Circle"  concludes  this  volume,  and  is  a  very  complete 
account  of  an  interesting  problem  which,  though  it  cannot  be 
solved,  has  been  a  most  important  stimulus  in  developing  the 
science  of  mathematics. 

"Elementary  Illustraticns  of  the  Differential  and  Integral  Cal- 
culus," by  Dc  Morgan,  is  a  reprint  of  the  book  originally  pub- 
lished in  18.32,  and  later  as  a  part  of  Dc  Morgan's  "Treatise  on  the 
Differential  and  Integral  Calculus."  Mr.  McCormack  has  rc- 
paragraphed  the  text  and  introduced  descriptive  sub-headings.  This 
book  discusses  the  difficulties  met  in  th-:  early  study  of  the  calculus 
and  rcsclvcs  them  in  a  manner  leaving  little  to  be  desired. 

To  the  four  books  mentioned  a  fifth  is  soon  to  be  added — "His- 
tory of  Elementary  Mathematics."  by  Dr.  Karl  Fink,  translated 
from  the  Gorman  by  Professors  Beman  and  Smith. 

The  sizes  and  prices  of  the  four  books  mentioned  arc  as  follows: 

"On  the  Study  and  Difficulties  of  Mathematics,"  229  pages; 
cloth,  $1.25  net. 

"Lectures  on  Elementary  Mathematics,"  172  pages;  cloth,  $1  net. 

"Elementary  Illustrations  of  the  DiflFcrcntial  and  Integral  Cal- 
culus," 144  pages;  cloth,  $1  net. 

"Mathematical  Essays  and  Recreations,"  149  pages;  cloth,  75 
cents  net. 


ROBBED  OF  $81,000  ON  STREET  CAR. 


R.  R.  JENNINGS. 


Robert  I'.  Jennings,  secretary-treasurer  and  general  superintend- 
ent of  the  Broadway  Cable  Co.,  of  St.  Louis,  Mo.,  was  robbed  on 
one  of  the  cars  of  that  company  of  $81,043  on  October  30th.  The 
money,  which  was  in  an  envelope  in  his 
pocket,  consisted  of  $1,043  '"  cash, 
which  had  just  been  drawn  from  the 
bank  to  be  used  in  paying  company's 
employes,  and  two  checks  for  $40,000 
each.  As  Mr.  Jennings  left  the  bank 
and  was  wailing  lor  a  car,  he  noticed 
two  rather  well-dressed  men  standing 
on  the  curb  near  him.  When  the  car 
came  along  they  got  on  the  car  plat- 
form ahead  of  him  and  stood  in  the 
doorway,  blocking  the  way  while  they 
asked  the  conductor,  Charles  Roster,  if 
the  car  went  to  the  union  station.  The 
conductor  told  them  it  did  not.  and  they 
asked  directions  how  to  reach  the  station,  continuing  to  block  the 
way  of  Mr.  Jennings.  As  the  car  was  between  Lucas  Ave.  and 
Morgan  St.,  directly  in  front  of  the  Union  Market,  the  two  men 
jumped  off  and  were  lost  in  the  crowd. 

Jennings  walked  into  the  car  and  sat  down.  As  he  did  so  he  felt 
for  the  envelope.  It  was  gone.  He  called  to  the  conductor  that  he 
had  been  robbed.  The  car  was  stopped  and  Mr.  Jennings  got  oflf 
the  car  and  ran  back  to  where  the  men  alighted,  but  they  had  dis- 
appeared. He  then  got  back  on  the  car  and  went  to  the  offices 
of  the  company,  at  3710  North  Broadway,  and  reported  the  robber>'. 
The  police  were  notified  and  a  dozen  detectives  at  once  were  put  to 
work  on  the  case.  The  company  asked  the  bank  to  stop  payment 
on  the  checks. 

The  scene  of  the  robbery  is  the  busiest  down  town  corner  in  St. 
Louis,  right  in  the  heart  of  the  shopping  district.  The  streets 
were  crowded  at  the  time,  the  cable  car  was  well  filled  and  police- 
men stood  at  the  corner.  For  boldness  the  hold-up  is  unequaled 
by  any  previous  occurrence  of  the  kind  in  St.  Louis. 


Rumor  says  that  the  Lehigh  Valley  Traction  Co..  of  Allentown, 
Pa.,  is  to  absorb  a  number  of  outlying  trolley  systems  con- 
necting with  its  tracks. 


Plans  are  being  perfected  for  greatly  improving  and  extending 
the  street  railway  mail  delivery  service  in  Brooklyn.  Spur  tracks 
will  be  laid  from  the  nearest  lines  of  the  Brooklyn  Rapid  Transit 
Co.,  directly  to  the  dispatching  platforms  at  the  post  office,  so  that 
the  mail  pouches  can  be  delivered  directly  to  the  mail  cars  without 
extra  handling.  This  will  enable  residents  of  the  suburbs  to  receive 
mail  regularly  five  times  a  day,  and  from  an  hour  to  an  hour  and  a 
half  sooner  than  they  have  received  it  heretofore.  The  Brooklyn 
Rapid  Transit  Co.  is  paid  about  10^2  cents  per  mail  car-mile. 
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A  COMPOUMD  FRICTION   BRAKE. 


For  over  a  year  tests  and  experiments  with  a  new  mechanical 
friction  brake  made  by  the  McCoMum  Compound  Friction  Car 
Brake  Co..  of  Toronto,  Ont..  have  been  conducted  on  one  of  the 
large  double  truck  cars  of  the  Toronto  Ry.,  with  such  success  that 
the  later  company  has  acquired  the  right  from  the  owners  to  equip 
its  entire  system  with  the  new  invention.  Officers  of  the  Buffalo 
Railway  Co.,  and  the  Rochester  Railway  Co.,  have  also  decided  to 
further  test  the  device  on  their  respective  systems,  and  one  of  the 
large  cars  running  between  Buffalo  and  Niagara  Falls  is  now  being 
fitted  for  this  purpose. 

The  invention  consists  cf  a  simple  adaptation  of  the  principle  of 
the  band  brake  quite  generally  used  on  hoists.  There  are  two  wheels 
i8  in,  in  diameter,  which  when  fitted  closely  side  by  side  on  the  car 
axle,  occupy  only  6  in.  The  rim  of  one  of  the  wheels  is  made  in  two 
equal  sections  which  are  hinged  as  shown  in  the  accompanying  cut. 
This  wheel  is  keyed  firmly  to  the  axle.  The  other  is  in  one  piece 
and  runs  loosely  on  a  sleeve  keyed  to  the  a.\le.  Between  the  loose 
ends  of  the  sections  of  the  first  wheel  is  interposed  a  rocker  clutch 
which  is  simply  a  movable  piece  of  metal,  so  placed  as  to  spread  the 


and  nioiuh  cnU.  on  any  rail,  in  any  weather,  without  skidding 
wheels. 

The  durability  of  the  machine  is  shown  by  the  fad.  that  when  ex- 
amined after  four  months'  steady  running,  having  made  approxi- 
mately 13.000  miles,  and  196,000  stops,  the  band  linings,  upon  which 
the  frictiiMial  pressure  is  most  severe  had  not  worn  down  one 
hundredth  part  of  an  inch.  This  fact  and  the  simplicity  of  replacing 
the  wearing  parts  are  important  features.  The  brake  complete 
weighs  about  175  lbs. 

Mr.  J.  B.  Perry,  director  of  the  McColhim  Co..  Bedford  Road. 
Toronto,  is  about  to  form  a  company  in  the  United  States  to  handle 
this  brake. 


WESTINGHOUSE  ELECTRO-PNEUMATIC  CON- 
TROL OF  MOTORS. 


One  of  the  latest  publications  cf  the  Westinghouse  Air  Brake 
Co.  is  a  pamphlet  of  40  pages  descriptive  of  the  electro-pneumatic 
system  for  controlling  railway  and  other  motors  which  has  been 
developed  by  that  company.    This  system  involves  the  use  of  com- 


THE  McCOLLUM  COMPOUND  FRICTION  BRAKE. 


sections  apart  when  given  a  turning  or  tw-isting  motion.  This 
piece  projects  far  enough  from  the  side  of  the  first  wheel  to  engage, 
at  its  end  nearest  the  axle,  a  recess  in  the  second  wheel  as  shown  in 
the  cut.  Both  wheels  turn  together  at  the  same  speed,  being  con- 
nected by  the  clutch. 

A  steel  band  lined  with  J4  in.  of  compressed  paper  encircles  the 
periphery  of  each  wheel,  the  band  on  the  loose  wheel  being  compres- 
sible, and  the  band  on  the  expanding  keyed  wheel  being  rigid.  To 
this  second  band  is  attached  the  ordinary  brake  chain  that  operates 
the  shoes  through  levers. 

To  operate  the  brake  the  motorman,  with  suitable  connecting 
rods  and  a  draw  lever  on  the  cab,  by  gently  pulling  the  lever  a 
few  inches,  compresses  the  band  on  the  loose  running  wheel,  re- 
tarding its  motion,  and  thereby  twisting  or  rocking  the  loose  clutch, 
which,  in  its  turn,  expands  the  other  wheel  within  the  rigid  circular 
band,  causing  this  band  to  revolve  and  wind  up  the  brake  chain. 
The  wind  of  the  chain  being  on  a  circumference  9  in.  away  from  the 
center  of  the  axle,  a  compression  of  only  1-16  in.  on  the  loose 
wheel  friction  gives  a  very  powerful  leverage  on  the  main  keyed 
wheel  friction. 

It  is  claimed  with  the  new  device  there  15  no  back  roll  of  the 
car  when  stopping  on  grades,  in  consequence  of  the  wind  being  so 
far  from  the  axle.  It  is  further  stated  that  owing  to  the  close  adjust- 
ment of  the  device  the  motorman  can,  by  the  sense  of  touch,  tell 
just  what  the  brake  is  doing  and  is  able  to  run  his  car  month  in 


pressed  air  for  moving  the  controlling  apparatus,  the  adnlissiort 
of  the  air  to  the  several  parts  being  eflfected  by  means  of  electrtf' 
magnets  attached  to  air  valves.  The  air-transmitting  and  applying 
apparatus,  and  the  electro-magnetic  devices  in  this  system  havc  all 
been  tried  in  service,  being  standard  parts  made  by  the  Westing' 
house  Air  Brake  Co.  and  the  Union  Switch  &  Signal  Co., 

In  this  system  the  number  of  motor  cars  per  train  may  be  varied 
at  will.  Each  motor  car  has  the  usual  current-collecting  and  con- 
trolling devices,  and,  in  addition,  on  one  car  at  least,  is  a  coitiptete 
air  compressing  and  storage  plant, auxiliary  storage  apparatus  be.'ltg 
placed  on  all  the  other  motor  cars.  The  controller  proper  may  be 
of  any  suitable  type,  the  ordinary  hand-lever  being  replaced  by  a 
pneumatic  operating  mechanism.  The  automatic  circuit  breaker  in 
connection  with  each  ccntroller  may  be  of  any  standard  type  and 
is  also  fitted  with  an  operating  device  similar  to  that  of  the  con- 
troller. 

Air  is  taken  from  the  reservoir  w^hich  supplies  the  brakes,  and 
current  for  the  magnets  is  obtained  from  a  primary  or  secondary 
battery.  This  makes  the  control  independent  of  the  power  except 
that  the  air  compressor  is  driven  by  the  power  circuit. 

The  operating  devices  move  the  controller  shaft  from  notch  to 
notch  at  the  will  of  the  operator  just  as  it  wotild  be  done  by  hand, 
and  a  complete  cycle  may  be  made  as  slowly  or  as  quickly  as  the 
conditions  may  require.  A  more  complete  descriptaou  of  this  inven- 
tion will  be  given  in  a  succeeding  issue. 
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PRACTICAL  TESTS  OF  RAIL  BONDS. 


'J'lic  .uinipyamc  and  cxpc-iisi.'  incident  to  llic  clKinnHiK  'jI  dfsiK'iat- 
ing  car  si^ns,  when  it  is  necessary  to  transfer  cars  from  one  route 
or  division  to  aitotlier,  are  often  considerable,  especially  in  the 
case  of  a  complicated  city  system,  liavinK  a  nund)er  of  routes  meet- 
ing at  one  central  point,  as  under  such  conditions  it  is  often  de- 
sirable to  send  a  car  out  over  any  one  of  a  dozen  dilTerenl  divisions 
;il  a  nioincnt'-^  notice.  To  facilitate  this  inlerchanKC  of  cars  and  also 
lo  1  iialilr  llu-  roiilr  ihe  ear  is  to  take  to  be  as  easily  distinguished  at 
niyhl  as  at  day,  the  Hunter  Illuiiiiiialiil  Car  Sign  Co.,  of  Cin- 
cinnati, O.,  some  time  ago  placeil  .11  lIu'  market  its  illuminated 
sign,  which  is  illustrated  herewith. 

The  device  is  44  in.  long  and  weighs  approximately  20  lb.  The 
names  of  the  routes  are  printed  on  a  strij)  of  Holland  curtain 
material  which  is  carried  within  the  sign  on  two  rollers,  the  strips 
hulding  over  50  dilTircnl   names  il   di'sircd.     The    Hunter  signs  im 
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IIUNTKR  CAK  SIGN. 


the  cars  of  the  United  Railways  Co.,  of  St.  Louis,  for  instance,  each 
contain  51  names,  and  those  in  Baltiinorc  44.  At  night  a  single  in- 
candescent light  in  front  of  a  powerful  reflector,  makes  the  lettering 
plainly  visible  a  block  away. 

Among  recent  orders  for  this  sign  is  one  from  the  United  Rail- 
ways Co.,  of  St.  Louis,  for  1,700,  making  a  total  of  2,000  now  in 
use  in  that  city;  also  one  from  the  Chicago  City  Railway  Co.  for 
S20.  A  few  of  the  many  companies  which  have  had  the  device  in 
use  for  some  time  are  the  United  Traction  Co.,  Pittsburg;  Consoli- 
dated Traction  Co.,  Pittsburg,;  Toledo  Traction  Co.,  Toledo,  O.; 
Birmingham  Railway  &  Electric  Co..  Consolidated  Street  Railway 
Co.,  Grand  Rapids,  Mich.,  and  the  Covington  &  Cincinnati  Street 
Railway  Co.  It  is  worthy  of  note  that  T.  M.  Jenkins,  formerly  gen- 
eral manager  of  the  last  named  company,  was  so  well  pleased  with 
the  working  of  the  sign  on  that  system,  that  he  has  just  ordered  200 
for  the  St.  Louis  &  Suburban  Ry.,  of  which  he  is  now  general 
manager. 

The  Hunter  company  will  send  one  of  its  signs,  free  on  trial,  to 
any  street  railway  company  in  the  United  States. 


CLEANING  CARS. 


To  keep  cars  bright  and  attractive,  inside  and  out,  requires  more 
than  an  occasional  cleaning  down  with  ordinary  soap  and  water, 
and  this  question  should  receive  as  much  attention  as  the  problem 
of  the  best  way  to  paint  and  varnish  a  car  in  the  first  place,  for  it  is 
often  the  case  that  the  result  of  much  time  and  expense  in  the 
paint  shop,  will  be  set  at  naught  and  made  absoluely  valueless 
within  a  few  weeks,  in  the  car  barn,  by  careless  and  unscientific 
cleaning. 

The  Modoc  Soap  Co.,  of  Cincinnati.  O..  has  given  this  subject 
special  study  for  several  years,  and  has  had  on  the  market  for 
some  time  a  preparation  for  cleaning  cars  known  as  the  Modoc 
liquid  car  cleaner,  and  which  has  been  found  by  many  of  the  leading 
roads  in  the  country  to  be  entirely  satisfactory  for  this  work.  If 
the  liquid  cleaner  is  systematically  and  properly  used,  and  applied 
before  the  car  becomes  too  dirty,  it  is  guaranteed  to  keep  the  rolling 
stock  clean  and  bright  and  to  add  at  least  eight  months  to  its  time 
of  service.  The  company  also  makes  a  soap  for  occasional  use, 
when  the  car  has  been  permitted  to  get  unusually  dirty. 


Harold  P.  lirown,  of  New  York,  look  the  opportunity  presented 
by  the  recent  street  railway  convention  at  Chicago,  to  make  a 
jiraclical  demonstration  of  the  conductivity  of  the  Brown  copper 
rail  bonds.  At  his  booth  at  Tatlersalls  he  had  available  a  3,000- 
aniiK-rc  current  at  10  volts,  which  he  passed  in  series  through  a 
joint  of  80-lb.  T-rail  with  no  bond  anri  a  joint  of  /o-lb.  T-rail  with 
one  of  his  solid  copper  bonds  on  each  side,  angle  plates  loosely  set 
up.  The  unbonded  80-lb.  joint  with  2,000  amperes  showed  a  drop 
of  .42.?  volt.  As  the  joint  could  not  be  br>ndcd  in  the  proper  place 
(|uickly  enough  to  demonstrate  its  value  to  each  caller,  Mr.  Brown 
amalgamated  the  top  of  the  rails  at  the  inner  ends  and  then  laid 
upon  the  amalgamated  spots  one  of  his  No.  0000  bonds.  The  drop 
with  2,000  amperes  was  then  .018  volt;  the  drop  of  I  in.  of  solid  rail 
with  the  same  current  was  .00223  volt.  The  bond  was  therefore 
equal  to  about  H'/i  in.  of  rail  in  resistance. 

The  drop  on  the  70-lb.  rail  joint  with  2,000  amperes  was  .01946 
volt,  and  with  an  extra  bond  laid  on  top  of  the  rail  the  drop  with 
the  same  current  was  .00762  volt.  The  drop  of  i  in.  of  this  rail 
with  the  same  current  was  .00286  and  the  bond  was  therefore  equal 
in  resistance  to  about  7  in.  of  rail.  To  insure  accurate  results  the 
tests  were  made  with  a  voltmeter  reading  to  the  fifth  decimal  [jlace. 

A  number  of  readings  was  also  taken  October  24lh,  on  bonds 
in  place  on  the  Metrojiolitan  West  Side  Elevated  Ry.,  with  the 
following  results: 

Test  No.  I.  Measurements  taken  Oct.  24,  1899,  of  electrical  drop 
lietween  adjoining  longitudinal  girder  on  Metropolitan  Klevated 
at  expansion  joint  opposite  stairway  to  electrical  shop,  through 
pair  of  plastic  plug  bonds  from  longitudinal  girders  into  transverse 
girder.     Average  of  eight  readings  .001 11  volt. 

Test  No  2.  Measurements  of  same  joint  when  plastic  bonds  were 
installed  Oct.  28,  1896.    Average  of  four  readings  .00112  volt. 

Test  No.  3.  Measurements  taken  Oct.  24,  1899,  on  next  expan- 
sion joint  east  of  No.  i;  joint  bonded  with  heavy  flexible  copper 
strips,  held  in  place  by  13-16  in.  copper  rivet.  Average  of  eight 
readings  .00552  volt. 

Test  No.  4.  Measurements  taken  Oct.  24,  1899,  on  solid  riveted 
joint  between  longitudinal  girders  next  west  of  No.  1.  Average  of 
eight  readings  .00695  volt. 


NEW  WIRE  CLIPS  FOR  TESTING. 


We  illustrate  herewith  an  ingenious  little  device  made  by  the  Star 
Brass  Works,  of  Kalamazoo,  Mich.,  for  use  in  attaching  testing 
instruments  to  insulated  wires  without  removing  any  of  the  insula- 
tion. The  device  is  only  about  3  in.  long  and  the  method  of  its  at- 
tachment will  be  readily  understood  from  the  illustration.  The  fcire 
to  be  tested  lies  in  the  angle  of  the  hook  at  one  end  and  the  screw 


carrying  a  wooden  handle  is  screwed  forward  until  its  point,  which 
is  in  line  with  the  axis  of  the  wire,  pierces  the  insulation  and  forms 
a  contact  with  the  conductor.  The  hook,  which  is  nickle  plated,  is 
provided  with  a  hole  and  set  screw  for  attaching  the  testing  wire. 
By  the  use  of  this  device  a  connection  to  any  conductor  can  be  made 
in  a  moment  and  the  insulation  is  only  damaged  to  the  extent  of  a 
small  hole  made  by  the  point  of  the  screw. 


WESTINGHOUSE  RAILWAY  MOTORS. 


In  a  pamphlet  with  this  title  the  Westinghouse  Electric  &  Manu- 
facturing Co.  illustrates  its  standard  railway  motors.  These  include: 
No.  46,  20  to  25  h.  p.  for  narrow  gage  roads;  No.  49,  35  h.  p.;  No. 
49-B,  25  to  30  h.  p. ;  No.  38-B,  45  h.  p. ;  No.  69,  30  h.  p. ;  No.  68,  40 
h.  p.;  No.  56,  50  h.  p.;  No.  70,  115  h.  p.  at  500  volts  and  150  h.  p. 
at  750  volts;  No.  50-C,  150  h.  p.;  12-A,  25  to  30  h.  p. 

There  are  also  included  engravings  of  interior  views  of  a  number 
of  Westinghouse  electric  railway  power  stations. 
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THE  GOLD  STREET  C.A.R  HEATING  CO.,  of  New  York, 
has  secured  a  large  contract  for  electric  heaters  from  the  Glasgow 
tramways. 


M'GILL,  POMEROY  &  CO.,  of  Chicago,  have  closed  the  con- 
tract for  all  the  overhead  material  for  the  Omaha,  Council  Bluflfs  & 
Suburban  Ry. 


THE  AMERIC.'\N  STEEL  &  WIRE  CO.,  recently  sufifercd  the 
loss  by  fire  of  one  of  its  plants  at  Waukegan,  111.,  but  this  will  not 
seriously  delay  the  filling  of  orders. 


THE  PITTSBURG  REDUCTION  CO.,  of  Pittsburg,  showed 
at  the  street  railway  convention  samples  of  wire  and  cable  for  street 
railway  purposes.    The  exhibit  was  in  charge  of  J.  A.  Rutherford. 


THE  KANSAS  CITY  CAR  &  FOUNDRY   CO.,  of  Kansas 
City.   Mo.,  exhibited  at  the  Chicago  convention  various  types  of 


THE  MILWAUKEE  RAII,  JOI.VT  &  WELDING  CO.,  of 
Milwaukee,  through  its  agent,  Henry  L.  Prather,  of  Cleveland,  has 
closed  a  contract  with  the  Rochester  (N.  Y.)  Ry.,  for  cast  welding 
several  thousand  joints  on  4^-in.,  6-in.  and  Q-in.  rails. 


THE  JEWETT  CAR  CO.,  of  Jewett,  O.,  has  sold  the  Omaha, 
Council  Bluffs  &  Suburban  Ry.  15  large  intcrurban  cars.  These  cars 
are  mounted  on  Peckhani  double  trucks  which  were  sold  by 
Hanna  &  Gray,  western  agents  for  the  Peckham  company. 


THE  HAZARD  MANUFACTURING  CO.,  of  Wilkes-Barre, 
Pa.,  has  completed  its  wire  covering  mill  and  is  now  tilling  orders 
for  covered  wire  as  well  as  for  bare  wire  and  cables.  It  has  opened 
a  Chicago  ofiice  at  1201  Marquette  Building,  in  charge  of  J.  B. 
Wallace. 


THE  CREFELD  ELECTRICAL  WORKS,  of  Saylesville,  R. 
I.,  ha.s  been  purchased  by  the  .American   Electrical  Works,  and  its 
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Street  car  wheels,  whose  merits  were  fully  described  by  F.  W.  Fisher 
and  A.  J.  Fisher. 


WALWORTH  MANUFACTURING  CO.,  the  largest  house  in 
the  East  making  piping,  fittings,  valves,  etc.,  will  on  or  before 
December  1st  remove  its  general  offices  from  16  Oliver  St.  to  128- 
136  Federal  St.,  Boston. 


WILSON  &  CO.,  of  Brooklyn,  N.  Y.,  report  that  their  trolley 
catching  device  continues  to  meet  with  great  favor  from  street  rail- 
way managers  and  letters  testifying  to  the  satisfaction  given  are 
constantly  coming  to  hand. 


L.  A.  SAYRE,  the  punch  man  of  Trenton,  N.  J.,  distributed 
souvenirs  at  convention  which  were  greatly  in  demand.  A  box 
containing  a  handsome  pack  of  cards,  and  a  miniature  punch,  silver 
plated,  made  a  popular  combination. 


plant  has  been  removed  to  a  substantial  new  three-story  brick  build- 
ing, 130  X  60  ft.,  adjoining  the  American  Electrical  Works'  factory, 
at  Phillipsdale,  R.  I. 


FRANK  R.  COATS,  until  recently  connected  with  the  New 
York,  New  Haven  &  Hartford  R.  R.,  is  now  in  charge  of  the  Chi- 
cago ofiice  of  the  Weber  Railway  Joint  Manufacturing  Co.  He  will 
be  assisted  by  E.  W.  Penfield  as  engineer.  Mr.  Penfield  has  been 
with  the  Weber  company  for  some  time. 


THE  JACKSON  &  SHARP  CO.,  Wilmington,  Del.,  was  repre- 
sented at  the  street  railway  convention  by  Mr.  J.  Montcith  Jackson, 
who,  though  one  of  the  younger  members  of  the  concern,  found 
many  acquaintances  among  both  western  and  eastern  men.  He 
distributed  a  very  acceptable  little  souvenir  containing  a  calendar 
for  next  year,  and  wax  coated  compartments  for  carrying  postage 
stamps. 
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THE  VUI.CANAS  FORGING  CO.,  of  Cleveland,  sufTercd  the 
entire  destruction  o(  it.s  plant  on  October  2Stli.  The  loss  is  nearly 
$30,000.  The  company  made  street  and  steam  railroad  forgings  of 
various  kinds,  and  also  handled  the  llalliaway  transfer  table.  A.  G. 
Hathaway  is  secretary  of  Ihr  luinpany. 


ENGINICI'.KS  WHO  MAKIi  a  trial  of  Pennine  Albany  grease 
cheerfully  acknowledge  its  superiority  for  all  lubricating  purposes. 
I,.  T.  Sncll,  of  Natick,  Mass.,  writes  under  date  of  October  23d  to 
Adam  Cook's  Sons,  New  York,  sole  makers  as  follows:  "Your 
grease  is  all  right.  I  have  some  of  anndur  ni.iki'  on  li.ind.  Wluii 
used  will  give  you  a  call." 


Till'.  WESTERN  ELECTRIC  CO.,  of  Chicago,  describes  its 
new  type  "Sunbeam"  incandescent  lamp  in  bulletin  No.  14001,  tor 
October.  This  is  a  l6-c.  p.  street  railway  lamp  for  use  in  series  on 
500,  SSO  or  600  volt  currents  and  is  made  in  three  standard  efficien- 
cies, viz.,  3.1  watts,  3.5  watts  and  4  watts  per  c.  p.  Every  lamp  sent 
out  is  individually  e.xbausled  both  mechanically  and  chemically,  and 
the  vacuum  obtained  is  claimed  to  be  as  nearly  perfect  as  known 
methods  can  produce. 


THIC  BULLOCK  KLICCTRIC  MANUFACTURING  CO.,  of 
Cincinnati,  O.,  devotes  its  October  bulletin  No.  2435  to  its  new 
type  "N"  direct  current  multipolar  motors  which  are  designed  to 
meet  the  conditions  obtaining  in  direct  driven  machinery  in  mills, 
factories,  and  workshops  generally.  The  motors  arc  compact,  and 
made  with  either  open  or  closed  ends,  the  latter  rendering  the  mo- 
tor moisture  and  dust  proof,  and  adapting  it  to  service  where  an 
open   motor   wnuM   be   impracticable. 


GATES  &  RANDOLPH  are  doing  an  immense  electrical  busi- 
ness, having  sold  30  odd  complete  electric  plants  during  the  past 
month.  Realizing  the  extensive  application  of  the  electric  motor 
carriage,  they  have  also  taken  the  agency  of  the  In<liana  Bicycle 
Co.,  of  Indianapolis,  which  makes  the  "Waverly"  automobiles  in 
all  styles.  A  number  of  these  carriages  were  on  exhibition  at  the 
Street  Railway  Convention.  This  firm's  electrical  knowledge  will 
come  into  good  play  in  the  sale  of  these  vehicles. 


THE  UNION  BOILER  TUBE  CLEANER  CO.,  of  262  Penn 
Ave.,  Pittsburg,  has  just  completed  a  contract  for  cleaning  two  Haz- 
elton  or  porcupine  boilers  with  over  2,000  tubes  having  one  end 
welded  tight.  These  tubes  were  badly  scaled  and  the  closed  end  re- 
<|uire(l  a  special  tool  of  uniipie  design  as  well  as  the  use  of  the  com- 
pany's own  design  of  flexible  shaft.  This  concern  is  the  only  one  on 
the  face  of  the  globe  fully  equipped  with  machinery,  tools,  and  ex- 
pert operators  to  do  this  kind  of  work  (luickly.  effectively,  and 
cheaply. 


THE  CHRISTENSEN  ENGINEERING  CO.,  of  Milwaukee, 
Wis.,  has  sold  during  the  past  two  years  nearly  1,000  air  brake 
equipments,  and  during  this  same  period,  the  cost  of  maintenance 
for  these  equipments,  computed  on  the  sale  of  repair  parts  has  not 
equaled  I  per  cent  of  the  total  cost,  a  record  that  compares  favor- 
ably with  any  other  apparatus  used  by  street  railways.  The  com- 
pany has  recently  brought  out  a  revised  edition  of  its  general  cata- 
log, which  contains  a  discussion  on  the  advantages  of  straight  air 
over  automatic  or  stored  air  for  braking  purposes. 


THE  SPEER  CARBON  CO..  of  St.  Marys,  Pa.,  is  meeting 
with  a  most  gratifying  success  in  the  manufacture  and  sale  of  carbon 
brushes.  J.  S.  Speer.  the  general  manager  of  the  company,  has  long 
been  connected  with  the  manufactured  carbon  industry  and  knows 
the  business  thoroughly:  his  experience  insures  a  product  equal  to 
any  on  the  market,  while  the  fact  that  the  Speer  company  has  a 
new  plant  well  equipped  with  the  latest  types  of  machinery,  and  also 
owns  its  own  gas  wells  and  coal  mines,  enables  it  to  put  its  products 
on  the  market  at  prices  which  are  satisfactory  to  all  users. 


THE  J.  G.  BRILL  CO.,  of  Philadelphia,  has  published  a  very 
complete  catalog  showing  the  leading  types  of  standard  .American 
cars  built  by  it,  and  indicating  the  lines  of  service  to  which  they  are 
adapted.    The  pamphlet  contains  styles  to  meet  all  the  requirements 


of  city  and  suburban  and  interurban  service  of  every  description 
from  the  lightest  to  the  heaviest.  This  company  makes  a  special 
feature  of  the  fact  that  by  its  method  of  shipping  cars  "knocked 
down"  and  "in  the  white"  a  large  saving  in  transportation  charges 
to  foreign  countries  can  be  made,  and  at  the  same  time  the  danger 
of  injury  while  in  transit,  and  the  labor  of  erection  upon  arrival  at 
destination  is  greatly  reduced. 


nil,  CLONHROCK  STEAM  BOII.ICK  CO.,  Brooklyn. 
N.  Y.,  maker  of  the  Morrin  "Climax"  boilers  advises  U8 
that  the  "Climax"  boilers  it  had  at  the  Trans-Missis- 
sippi and  International  Exposition  at  Omaha,  in  1898,  and  at  the 
Greater  America  Exposition,  this  year  have  all  been  sold.  The 
purchasers  were:  Omaha,  Council  BlufTs  &  Suburban  Railway 
Co.,  one  500-h.  p.  and  one  2S0-h.  p.;  Ft.  Madison  (la.)  Street  Rail- 
way Co.,  one  2SO-h.  p.;  International  Packing  Co.,  Omaha,  for  its 
Sioux  City  plant,  three  soo-h.  p.  and  one  200-h.  p.  The  western 
manager  of  this  company  is  H.  B.  Ham,  with  offices  at  145? 
Moiuidnock  Building,  Chicago. 


THE  TAYLOR  ELECTRIC  TRUCK  CO.,  of  Troy,  N.  Y.,  ex- 
hibited one  of  its  extra  heavy  8-ft.  wheel  base  single  trucks,  de- 
signed for  heavy  vestibule  single  truck  cars;  one  of  its  "Empire 
State"  radial  trucks,  one  of  its  regular  swing  motion  double  trucks 
for  double  truck  passenger  car  service,  and  one  of  its  recently  de- 
signed extra  heavy  swing  motion  double  trucks,  for  long,  heavy 
suburban  cars  for  high  speed  service.  The  Taylor  trucks  arc  in 
service  from  Maine  to  California,  and  arc  spoken  of  in  the  highest 
terms.  The  exhibit  was  in  charge  of  Mr.  John  Taylor,  manager  of 
the  company,  and  the  trucks  were  thoroughly  examined  in  detail, 
and  highly  spoken  of  by  many  delegates. 


THE  POTOMAC  TERRA  COTTA  CO.,  of  Washington,  D.  C, 
which  company  makes  the  Mason  vitrified  salt  glazed  terra  colta 
conduits  tor  underground  electric  wires,  has  on  file  and  is  con- 
stantly receiving  letters  from  every  part  of  the  country  testifying 
to  the  satisfaction  its  products  are  giving.  The  following  is  an 
example  of  the  nature  of  these  letters.  It  is  from  J.  H.  Vail,  engi- 
neer-in-chief of  the  Pennsylvania  Manufacturing,  Light  &  Power 
Co.,  of  Philadelphia,  and  reads  as  follows:  "In  reply  to  your  com- 
munication I  beg  to  say  that  we  have  laid  under  the  streets  of 
Philadelphia  about  175,000  duct  ft.  of  your  terra  cotta  conduit.  Up 
to  date  it  is  entirelv  free  from  faults." 


THE  TURNER  OIL  FILTER  CO.,  2-7-  North  Lincoln  St., 
Chicago,  is  receiving  substantial  testimonials  from  users  in  the 
shape  of  second  and  third  orders  lor  filters.  Among  such  may  be 
mentioned  the  Milwaukee  Electric  Ry.,  two  150-gallon  filters;  and 
the  South  Side  Elevated,  Chicago,  two  150-gallon  filters  in  addition 
to  two  of  the  same  size  in  use  one  year.  The  Newark  Light  & 
Power  Co.  orders  a  250-gallon  filter,  making  five  in  use  in  that 
plant.  The  Elizabeth  (\.  J.)  Light  &  Power  Co.  puts  in  one  100- 
gallon  outfit,  and  the  Yuba  (Cal.)  Light  &  Power  plant  orders  a 
lOO-gallon.  The  new  Singer  Building,  Broadway  and  Liberty  Sts., 
New  York,  is  installing  a  lOO-gallon  filter. 


THE  PARIS  EXPOSITION  is  attracting  greater  attention  the 
nearer  it  comes  to  the  time  of  holding  the  fair.  The  J.  A.  Fay  & 
Egan  Co.,  of  Cincinnati,  has  been  awarded,  in  the  Champs  de  Mars, 
the  largest  space  of  any  concern  in  the  United  States,  and  it  expects 
to  make  one  of  the  most  elegent  displays  of  wood  working  machin- 
ery that  has  ever  been  made  by  an  American  company.  At  the 
World's  Fair  in  1889  this  company  was  awarded  "The  Grand  Prix." 
together  with  the  medal  of  the  Legion  of  Honor.  This  year  it  ex- 
pects to  at  least  hold  its  own.  and,  perhaps,  surpass  the  showing 
made  in  1889  when  it  had  5,000  sq.  ft.,  and  received  the  thanks  of 
the  French  Government  for  the  great  display  made. 


THE  CENTRAL  ELECTRIC  CO.,  Chicago,  has  made  care- 
ful preparation  to  supply  the  fall  and  winter  needs  of  electric  rail- 
ways in  track  brooms,  sleet  cutting  trolley  wheels,  etc.  Among  this 
company's  standard  lines  of  overhead  material  are  Wood's  trolley 
wire  splicers,  which  have  all  the  features  for  emergency  work  and 
at  same  time  give  lasting  couplings.  The  "Type  W"  clincher  ears. 
from  the  fact  of  the  lips  being  cast  without  core,  are  said  to  per- 
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niit  most  rapid  and  reliable  installation  owing  to  the  lip  flexibility 
and  freedom  from  bucking.  This  company  expresses  its  pleasure 
with  the  particularly  gratifying  business  in  the  Western  States 
on  its  general  lines  of  overhead  and  station  equipment. 


J.  J.  RYAN  &  CO.,  brass  founders  and  finishers,  68-74  W.  Mon- 
roe St.,  Chicago,  report  that  the  month  of  October  has  held  its  own 
in  the  way  of  trade,  and  in  some  departments  made  a  gain  over  the 
previous  two  months.  They  have  secured  a  number  of  orders  for 
brass  castings  that  will  run  from  three  to  four  months.  One  order 
was  for  a  .special  lot  of  brass  fittings  for  public  building  in  Havana, 
Cuba,  and  a  number  of  phosphor  bronze  castings,  weighing  1,000 
lb.  each  to  be  shipped  South;  but  the  most  important  gain  was  made 
in  the  babbitt  metal  department.  Their  sales  on  nickel  "Genuine 
Babbitt"  and  "I  X  L  Babbitt"  have  increased  enormously.  In  the 
uKlal  polishing  and  nickel  plating  department,  they  have  been 
obliged  to  provide  extra  space  in  order  to  take  care  of  the  trade 
more  expeditiously. 


THE  \V.  T.  V.-\N  DORN  CO.,  of  Chicago,  has  received  during 
the  last  few  weeks  an  unusually  large  number  of  orders  for  couplers, 
and  its  works  are  kept  busy  turning  out  contracts  on  hand.  One 
of  the  largest  orders  is  for  137  sets  of  couplings  for  the  Northwest- 
ern Elevated,  of  Chicago;  the  trail  cars  for  the  road  will  have  the 
Van  Dorn,  T-rail  attachment  and  the  motor  cars,  the  standard 
motor  draw  bar.  The  Van  Dorn  Co.,  has  also  recently  finished  or 
is  working  on  orders  from  the  Metropolitan  West  Side  Elevated  of 
Chicago,  for  couplers  for  iS  motor  cars  and  18  trail  cars;  from  the 
Boston  Elevated  Ry.,  and  Brooklyn  Elevated  Ry.,  for  automatic 
couplings;  from  the  New  York,  New  Haven  &  Hartford  R.  R., 
for  couplers  for  the  cars  on  its  new  P.  W.  &.  B.  branch;  and  from 
London  for  400  No.  5  type  of  couplers.  160  of  which  w'ill  be  used  at 
Bristol,   Eng. 


MR.  FR.VXK  ENGELH.\RDT,  who  formerly  represented  the 
American  Wheelock  Engine  Co.,  in  Chicago,  has  made  new  ar- 
rangements whereby  he  will  look  after  the  interests  of  the  Filer  & 
Stowell  Co.,  of  Milwaukee,  makers  of  high  grade  engines  for  street 
railway  and  other  service.  He  will  establish  his  headquarters  at 
1232  Monadnock  Building,  Chicago.  The  Filer  &  Stowell  Co., 
reports  business  in  excellent  condition.  It  is  now  erecting  a  large 
heavy  duty  cross  compound,  direct  connected  engine,  28  and  56  x 
48  in.  cylinders  for  the  Union  Railroad  Co.,  Providence,  and  a  simi- 
lar engine  for  the  Milford,  Attleboro  &  Woonsocket  Street  Ry.,  of 
Unionville,  Mass.,  with  cylinders  16  and  30  x  48  in.  It  has  also  sold 
Armour  &  Co.,  two  heavy  duty  cross  compound  direct  connected 
ingines,  with  cylinders,  23  and  46  x  48  in.,  and  Swift  &  Co.,  one  of 
the  same  type  with  13  and  26  x  42  in.  cylinders  and  one  with  19  and 
38  X  42  in.  cylinders.    These  latter  are  repeat  orders. 


THE  CLING  SURFACE  MANUFACTURING  CO.,  of  Buf- 
falo, has  received  under  date  of  October  7th,  a  letter  from  Prof. 
R.  C.  Carpenter,  of  Cornell  University,  supplementing  his  re- 
port on  "Cling  Surface"  made  in  April  last.  Professor  Carpenter 
says:  "Later  tests  on  'Cling  Surface'  indicate  higher  efficiency  of 
transmission  and  less  loss  of  power  in  the  case  of  belts  treated  with 
this  material,  than  in  the  case  of  belts  not  so  tested.  This  is  due  to 
the  fact  that  the  slipping  of  a  belt  causes  considerable  loss  of  power, 
the  power  so  lost  passing  otT  in  heat.  The  use  of  'Cling  Surface' 
reduces  the  slipping  and  consequently  reduces  the  loss  of  power  oc- 
casioned by  the  use  of  belts  that  slip.  During  the  past  six  months 
I  have  had  occasion  to  observe  the  practical  use  of  'Cling  Surface' 
in  a  number  of  instances.  In  all  such  cases  'Cling  Surface'  has  im- 
proved the  belts  by  softening  them,  and  as  far  as  I  can  determine  in 
the  limited  time  (seven  months)  tends  to  preserve  the  leather  of 
which  they  are  constructed." 


THE  F.-VLK  CO.,  of  Milwaukee  advises  us  that  it  has  just  been 
awarded  two  additional  contracts  at  Kansas  City  for  the  rebuilding 
of  the  33d  St.  line  and  the  Summit  St.  line.  It  has  also  just  started 
welding  on  an  8,000  joint  contract  for  the  Anacostia  &  Pototnac 
River  Ry.,  Washington,  D.  C,  and  hopes  to  begin  welding  next 
week  on  the  42d  St.,  Manhattanville  and  St.  Nicholas  Ave.  lines  of 
the  Third  Avenue  R.  R.,  New  York.  It  is  still  doing  other  work  for 
the  Third  Avenue  R.  R.  and  is  about  completing  the  interurban  rail- 
way between  Oshkosh  and  Neenah,  Wis.,  and  a  further  contract 


from  the  Russell  House  at  Neenah  to  the  lake  shore.  The  gear 
and  pinion  department  is  working  day  and  night,  and  the  company 
recently  shipped  a  carload  of  pinions  to  the  North  Jersey  Street 
Railway  Co.,  Newark,  N.  J.  Contracts  for  the  annual  supply  of 
gears  and  pinions  have  also  been  closed  with  some  of  the  largest 
street  railways  in  the  East,  and  the  sales  of  this  department  have  in- 
creased over  100  per  cent  during  the  last  year. 


JOHN  A.  BR  ILL.  of  the  J.  G.  Brill  Co.,  in  the  cnirse  of  a  re- 
cent conversation  with  a  representative  of  the  "Review"  stated  that 
the  day  before  he  sailed  from  Liverpool  on  his  return  trip. 
October  21st,  he  had  in  connection  with  the  foreign  representatives 
of  the  company,  closed  an  order  with  the  Preston  Car  Co..  of  Pres- 
ton, Eng.,  for  700  Brill  trucks.  This,  it  is  claimed,  is  the  largest 
single  foreign  order  for  trucks  ever  secured  by  an  .American  firm. 
The  order  includes  100  pairs  of  the  No.  27  G.  type,  which  is  a  swing 
bolster  center  pivoted  truck,  having  a  4-ft.  wheel  base,  300  No.  22 
"Eureka"  maximum  traction  trucks,  and  300  of  Brill  No.  27  E., 
which  is  a  single  truck.  Mr.  Brill  speaks  favorably  for  the  con- 
tinued demand  for  street  railway  supplies  from  foreign  roads;  al- 
though he  says  there  are  several  new  car  building  firms  that  have 
started  up  in  England  and  on  the  Continent,  and  that  some  of  the 
old  car  building  companies  have  been  revived.  He  thinks  that  the 
demand  for  trucks  especially  will  continue  as  foreign  engineers 
and  street  railway  men  favor  wrought  iron  construction  for  trucks, 
as  there  has  been  but  little  experience  with  cast  steel  or  malleable 
iron  construction,  of  any  description. 


THE  IRONSIDES  CO.,  of  Columbus,  which  had  a  very  at- 
tractively arranged  exhibit  at  the  convention  of  the  .Xmerican  Street 
Railway  .Association  last  month,  reports  its  doubled  up  business  in 
excess  of  their  capacity,  and  that  much  needed  improvements  and 
extensions  now  in  progress  will  further  double  the  factory  capacity. 
Materials  for  preservation  and  protection  of  all  classes  of  wire  and 
fibre  ropes  through  internal  treatment  in  manufacture,  and  external 
application  in  subsequent  use  of  such  ropes,  and  also  for  the  lubri- 
cation of  all  classes  of  gearing,  among  which  street  car  motor  gears 
seem  to  have  received  considerable  attention,  have  heretofore  been 
the  principal  specialties  of  this  company.  A  metallic  paint  of  re- 
ported great  durability,  capable  of  resisting  acids  and  acid  fumes, 
and  to  be  unaffected  through  a  wide  range  of  temperatures  is  given 
among  the  more  recently  acquired  articles  of  manufacture.  An  en- 
couraging foreign  trade  is  looming  up,  w'hich  promises  to  be  greatly 
furthered  through  the  manifested  interest  of  many  foreign  visitors 
to  the  company's  exhibit  at  the  National  Export  Exposition  now 
open  in  Philadelphia.  A  large  and  important  shipment  to  the  Ha- 
waiian Islands  was  among  those  recently  made  abroad. 


"NICKEL  STEEL"  was  the  subject  of  a  report  before  the 
Railway  Master  Mechanics'  Association  at  its  convention  in  June 
last.  The  president  of  the  Association  called  upon  Mr.  H.  F.  J. 
Porter,  of  the  Bethlehem  Steel  Co,,  to  discuss  the  report  which 
he  did  at  some  length,  explaning  the  necessity  of  a  special  equip- 
ment to  make  nickel  steel  forging  and  the  excellence  of  such  forg- 
ings  when  made  by  a  suitable  equipped  plant.  In  conclusion  Mr, 
Porter  announced  that  his  company  would  for  a  limited  time  fur- 
nish any  railroad  with  nickel-steel  forgings  at  a  reduced  price  upon 
the  condition  that  the  road  would  keep  a  careful  record  of  their  pre- 
formance  and  return  with  a  full  report  when  they  were  finally 
broken.  The  following  paragraph  is  from  a  circular  letter  issued 
by  Mr,  Mcllvain,  vice-president  of  the  Bethlehem  Steel  Co,: 
"Pending  the  publication  of  the  transactions  of  the  meeting  we 
could  not  take  definite  action  with  regard  to  this  offer,  but,  having 
now  received  and  caused  to  be  reprinted  that  portion  of  the  record 
which  relates  to  it,  we  are  distributing  it  and  repeating  and  con- 
firming the  offer  then  made.  We  must  limit  its  exceptancc,  how- 
ever to  a  single  month,  and  trust  that  your  road,  among 
others,  will  take  advantage  of  the  opportunity  thus  offered  to 
obtain  high  grade  nickel  steel  forgings  of  this  character  in  quan- 
tities sufficient  to  satisfactorily  determine  their  merits  for  your- 
selves. On  receipt  of  drawing,  blue-prints,  or  sketches,  we  will 
be  pleased  to  quote  prices," 


WHEEL  B.ARG.AIN:  .Advertiser  offers  16  spoke  wheels,  33  in, 
diameter,  2'4  in,  thread,  never  used.  Made  in  August,  '99,  but 
thread  was  too  narrow  for  purchaser.  For  sale  at  a  bargain.  Ad- 
dress, Wheels,  care  Street  Railway  Review, 
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CHARLES  J,  MAYER, 


ENGLLTVh 


A,  H,  ENGLUND. 


CABLE  ADDRESS: 

"MAYLUND"  Philadelphia. 
A.  B,  C.  Code,  4th  Ed, 


10  SOUTH  TENTH  STREET, 
I^HILADELPHIA,     F»A. 


NEW  YORK  OFFICE: 
85  LIBERTY  STREET. 


Electric  Railway  Material  and   Supplies  of  Every  Description. 


We  are  exclusive  Territorial  Representatives  of  the  following  leading  Manufacturers  of  Railway  Materials: 


R.  D.  Nuttall  Co.,  Allegheny,  Pa. 

Gcarn,  Pliilona,  Bcirliitra,  Trnlleytl,  Elc. 

Vail  Wagoner  &  Williams  Hardware  Co.,  Cleveland,  O. 

Drop  Forjfed  Copper  Commutator  SetftiieitlN. 

The  Protected  Rail  Bond  Co.,  Philadelphia. 

•'  Protected  "  Flexible  Rail  lluilils. 

American  Slectric  Heating-  Corporation,  BoHton,  Mans, 

Electric  Car  Heaters  of  Every  DeRitfil. 

Chisholm  &  Moore  Manfg.  Co.,  Cleveland,  O. 

Moore's  Cliaiu  Hoists. 

New  York  &  Ohio  Co.,  Warren,  O. 

•'  Packard  "  Incaiidetcent  Lamps. 


The  International  RegiKter  Co.. 

Sinif  le  and  Double  Fare  Reiristei's. 


Chicago,  III. 


W.  T.  C.  Macallen  Co.,  Boiton,  ManH. 

Standard  Overhead  Ifisalalinir  Material. 
Bradford  Belting  Co.,  Cincinnati,  O. 

"  Moiiarcb  "  Insulatiair  Paint. 
Sterling  Varnish  Co..  Pittuburg.  Pa. 

Sterliuir  New  Pnicess  Inaulaiinif  Varnish,    b 

Garton-Daniel.s  Electric  Co.,  Keokuk,  la. 

G.irtoii  Litrlitnin;r  Arresters, 
D.  &  W.  Fuse  Co..  Providence,  R   I. 


Special  Agents:  American  Ei.KCTRiCAi,  Works,  Providence,  R.  I.  '  ,^ 


We  carry  the  largest  stock  in  this  country  of  Strictly  Electric  Railway  Material. 

We  dre  now  occupying  our  entire  buildintf,  five  floors  ami  basement. 


5pecial  Attention  given  to  Export  Buslne.sa. 


Send   for  Catetlogues. 


FOREIGN  FACTS, 


A  portion  oi  llic  Bolton   (Eng.)   &   District   Electric  Tr.iniways 
will  soon  be  ojiencd. 


The   HiKlderliold   (Eng.)    Corporation   has   placed   the   contracts 
for  its  electric  power  station  btiilding. 


It  was  expected  that  the  first  electric  train  on  tlie  London  Metro- 
politan Ky.  wotild  bo  rtm  early  this  tiionth. 


The  opposition  of  residents  has  prevented  the  grant  of  an  order 
for  an  electric  railway  between  Ryde  and  Scaview,  Isle  of  Wight. 


The  Warrington  (Eng.)  Town  Council  will  apply  to  the  Board 
of  Trade  for  a  provisional  order  for  building  electric  tramways  in 

the  borough. 


Contracts  for  the  construction  of  the  Devonport  (Kng.)  &  Dis- 
trict Tramways  Co.,  have  been  placed.  The  road  will  consist  of  4!^ 
miles  of  double  line  and  i  furlong  of  single  line,  and  must  be  com- 
pleted by  l\Iay  30,  tgoo. 


The  Association  of  Municipal  Corporations  (Eng.)  has  by  a 
formal  resolution  pledged  itself  to  use  every  effort  to  defeat  all  elec- 
tric power  schemes,  which  offer  any  promise  of  competing  with 
municipal  electrical  undertaking. 


Among  the  English  municipalities  which  have  applied  or  proba- 
bly soon  will  apply  for  pow'crs  to  build  electric  lines  are:  Bradford. 
Brighton,  East  Ham,  Rotterdam  and  Surrey.  The  Surrey  scheme 
contemplates  over  29  miles  of  lines. 


A  trolley  line  is  being  constructed  to  connect  the  scene  of  the 
decennial  production  of  the  Passion  Play  at  Oberammergau  w'ith  a 
railway  some  14  miles  distant,  thus  making  unnecessary  the  former 
mountain  ride  to  the  picturesque  locality. 


In  Liverpool  28  miles  of  tramway  out  of  a  total  of  78  have  been 
equipped  for  electric  traction,  and  it  is  expected  that  next  year  all 
of  the  main  lines  wil!  b;  electrified. 


October  17th  the  London  County  Council  resolved  by  a  large 
majority  to  build  five  lines  of  light  electric  railways,  and  the  High- 
ways Coniniittee  was  authorized  to  take  the  necessary  steps  in  con- 
nection with  the  application  to  the  Light  Railway  Commissioners. 
It  is  proposed  to  run  a  5-minute  service  on  each  of  these  lines  and 
the  receipts  are  estimated  at  iid.  per  car-mile  and  the  working  ex- 
penses at  5d. 


The  Federal  Council  in  Switzerland  has  granted  a  concession  to 
Messrs.  Zen.  Ruffinen  and  Willa,  of  Loeche,  and  others,  l€>r  an  elec- 
tric railway  fronv  Loeche,  on  the  Jura-Simpton  Ry.,  to  Loechc-lcs- 
Bains.  The  first  section  of  the  road  will  be  built  en  a  53  per  cent 
grade  and  will  be  lyi  miles  long.  The  second  section  has  an  aver- 
age grade  of  20  in  100  and  is  sJS  miles  long.  .\  water-power  plant 
on  the  River  Dala  will  be  erected  t->  give  the  necessary  power. 


Councillor  Stnith.  of  Bolton  Corporation  (Eng.).  has  compiled 
a  pamphlet  entitled,  '"Notes  for  Guidance  in  Organizing  the  Bolton 
Corporation  Tramway  System."  He  states  that  no  uniform  method 
of  management  for  corporation  tramways  has  been  generally 
adopted  in  England,  the  three  following  arrangements  ha\-ing  been 
used  in  various  places:  (i)  An  engineer  and  traflSc  superin- 
tendent independent  of  one  another,  which  is  characterized  as  a 
bad  management,  because  responsibility  can  never  be  fixed  on  one 
man.  (2)  The  engineer  subordinate  to  a  general  manager,  who  is 
not  an  engineer,  as  on  the  Blackpool  &  Fleetwood  line.  This  is 
thought  to  be  better  than  the  first  mentioned  arrangement,  but 
causes  engineering  matters  which  are  of  primary  importance  to  be 
neglected,  through  want  of  proper  appreciation.  (3)  The  appoint- 
ment of  an  engineer  as  general  manager,  and  the  appointment  of  a 
traffic  superintendent.  This  system  has  been  adcpted  on  many 
tramways,  Blackburn,  Coventry,  etc.,  and  is  thought  to  be  the  best 
plan. 
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McGUIRE  TRUCKS  AT  THE  CONVENTION. 


THE  ELECTRIC-CABLE  OF  MONT-DORE. 


The  McGuire  Manufacturing  Co.,  of  Chicago,  made  one  of  the 
largest  exhibits  at  the  convention,  its  display  consisting  of  trucks, 
stoves,  brake  handles,  a  sweeper,  etc.  Among  the  trucks  exhibited 
were  the  McGuire  No.  35  and  No.  39  double  truck  which  are 
shown  in  the  accompanying  engravings. 

The  principal  departure  in  the  construction  of  these  is  the  ar- 
rangement of  the  springs.  The  frame  sits  upon  four  spiral  springs 
over  each  journal  box.  the  scats  for  the  springs  being  cast  on  the 
journal  bo.x  and  the  caps  in  the  frame.  These  springs  are  of  sliort 
movement  and   merely  act  as  a  cushion  between  the  axle  and  the 


An  interesting  cable  road  was  installed  not  long  ago  in  the  city 
of  Mont-Dore,  France,  by  Messrs.  Guittou  &  Co.,  French  represen- 
tatives of  the  Oerlikou  Cc,  at  Zurich.  The  motive  power  for  the 
tramway  is  derived  from  the  River  Dordogne  and  is  transmitted  to 
the  point  of  utiliz.ation  by  three-phase  currents  by  means  of  which 
an  electric  motor  is  driven. 

The  object  of  this  tramway,  which  is  described  in  La  Nature,,  is 
to  permit  the  invalids  of  an  air  cure  establishment  to  follow  a 
regime  of  baths  and  inhalations  of  air  in  a  neighboring  forest  of 
pines.     The    River   Dordogne  crosses  tlie  city  of   Mont-Dore,   and 


McC.UIRE  NO.  35  TRUCK. 


frame.  The  car  body  is  carried  upon  a  combination  of  spiral  and 
elliptic  springs  which  arc  arranged  in  a  rather  unique  manner  under 
the  main  bolster,  resting  upon  a  steel  plate  which  is  hung  from  the 
transoms  by  very  heavy  links.  The  bolster  is  so  constructed  as 
to  completely  house  the  springs.  The  side  frames  are  made  from 
cast  steel,  which  possesses  unusual  tenacious  qualities,  samples  of 
these  side  frames  being  shown  in  the  McGuire  exhibit,  twisted  and 
bent  into  the  most  trying  and  peculiar  shapes. 

These  trucks  are  claimed  to  be  capable  of  carrying  car-bodies  up 
to  a  weight  of  40,000  lb.  at  a  speed  of  60  miles  an  hour,  with  perfect 
safety.  A  test  of  one  side  frame  of  the  No.  35  truck  showed  a  de- 
flection of  Yz  in.  with  a  permanent  set  of  5-16  in.  under  a  pressure 


furnishes  a  supply  of  about  600  litres  per  second,  h  dam  is  built 
across  the  river  and  canal  of  740  meters  in  length  opened  to  the 
power  house.  The  latter  contains  a  turbine  of  180  h.  p.  making 
500  r.  p.  m.  which  is  directly  coupled  to  a  three-phase  generator  of 
138  kw.  capacity,  at  3,600  volts  and  of  a  frequency  of  50  p.  p.  s.  The 
fields  are  excited  by.  a  small  dynamo  of  600  watts  at  50  volts, 
mounted  upon  the  shaft  of  the  alternator.  The  transmission  line 
is  composed  of  three  bare  silicon-bronze  wires  of  4  mm.  diameter, 
carried  on  double  petticoat  porcelain  insulators.  The  electrical 
energy  is  transmitted  to  the  summit  of  the  mountain,  up  which  the 
read  runs,  where  there  is  a  sub-station,  in  which  is  located  an  elec- 
tric motor  which  operates  the  cable  drums.     This  is  a  three-phase 


McGUIRE  NO.  39  TRUCK. 


of  55  tons,  without  sign  of  fracture,  and  the  cast  steel  bolster  under 
a  pressure  of  140,000  lb.  showed  a  deflection  of  yA  in.  and  a  per- 
manent set  of  3  in.  without  sign  of  fracture,  and  it  took 
a  pressure  of  160,000  lb.  to  break  the  bolster.  All  the 
bolsters  used,  are  tested  up  to  70,000  lb.  and  all  side  frames 
are  tested  up  to  40,000  lb.,  and  in  a  test  of  700  bolsters  and  1,400  side 
frames,  not  a  single  frame  or  bolster  had  to  be  rejected.  The  Mc- 
Guire company  claims  that  there  is  no  other  form  of  construction 
where  so  large  a  factor  of  safety  is  obtainable. 

♦  »  » 

The  Union  Traction   Co.,   of  Anderson,   Ind.,  has  let  contracts 
amounting  to  $50,000  for  the  construction  of  four  bridges. 


synchronous  motor  with  a  revolving  field  of  I2  poles,  making  490 
r.  p.  m.  The  motion  is  transmitted  to  the  drum  by  means  of  two 
shafts  and  the  necessary  gears  and  pinions.  The  direction  of  rota- 
tion of  the  drum  is  changed  by  changing  the  direction  of  two  of 
the  three  windings.  The  cable  road  is  built  upon  the  side  of  the 
mountain  and  the  cable  which  carries  the  cars  and  which  runs  over 
pulleys  driven  by  the  drum  motor,  has  a  diameter  of  33  mm.  and 
weighs  3.9  kg.  per  running  meter.  There  are  two  cars  weighing 
5.035  kg.  attached  to  the  two  extremities  of  the  cable. 

This  installation  is  the  only  one  of  its  kind  in  France  and  is 
useful  in  permitting  travelers  to  profit  by  the  baths  and  air  cures 
of  Mont-Dore. 
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FOLDING  PLATFORM-GATE. 


In  the  accomii.-iiiying  engraving  is  shown  a  (oldiiig  platforni-gatc, 
recently  placed  on  the  market  by  the  R.  Uliss  Manufacturing  Co., 
of  Pawtuckct,  R.  I.,  which  company  has  been  making  platform 
gates  that  are  sold  under  the  trade  name  of  Wood's  patent  safety 
gates,  for  a  number  of  years,  and  has  many  thousand  in  use.  The 
gate  illustrated  herewith  embodies  a  number  of  new  features  devel- 
oped by  long  experience.  It  consists  of  a  light,  strong  frame  worl;, 
ma<le  in  two  li.-ilves  which  arc  hinged  tugelher  and  which  fold  back, 


FOIJIINC.    I'LATl'ORM-r.ATE. 


one  upon  the  other,  against  the  end  of  the  car  body  when  not 
in  use.  By  means  of  a  rod  attachment  this  action  is  automatic,  it 
being  necessary  simply  to  release  a  latch  and  give  the  gate  a  slight 
push,  when  the  sections  fold  up,  out  of  the  way  as  shown. 

The  chief  advantage  of  the  device  lies  in  the  small  amount  of 
space  it  takes  when  folded  up,  and  also  in  its  small  sweep,  when 
being  opened  or  closed,  enabling  it  to  be  used  on  crowded  plat- 
forms without  inconvenience  to  passengers.  It  has  been  found 
where  the  gate  has  been  applied  to  the  cars  of  a  system  that  the 
number  of  platform  accidents  has  been  greatly  decreased. 


HALF  FARES. 


The  Cleveland   (O.),   Medina  &  Southern   Electric  Ry.,  has  se- 
cured an  extension  of  its  franchise  which  was  about  to  expire. 


It  is  said  contracts  will  shortly  be  awarded  by  the  Kohaha  & 
Hilo  Railway  Co.,  of  Hilo,  Hawaii,  for  the  construction  of  130  miles 
of  electric  railway. 


There  are  reported  to  be  seven  young  lady  conductors  on  the 
electric  cars  of  Chillicothe,  O.,  and  five  at  Vincennes,  Ind.  They 
work  nine  hours  a  day  and  receive  $4  a  week. 


An  ordinance  has  been  passed  requiring  the  Brooklyn  (N.  Y.") 
Rapid  Transit  Co-,  within  six  months  to  place  board  walks  and 
a  guard  rail  fence  on  each  side  of  the  tracks  of  the  elevated  road 
structure. 


The  Uiiion  Traction  Co.,  of  Anderson,  Ind.,  is  perfecting  ar- 
rangements for  an  interurban  mail  service  along  its  route  as 
soon  as  the  lines  are  completed.  Each  city  on  the  route  will  have 
three   mails  every  day. 


The  International  Traction  Co.'s  line  from  Tonawanda  to  Lock- 
port  and  Buffalo  was  opened  for  traffic  October  25th.  Manager 
Van  Horn  and  a  party  made  the  first  trip  over  the  road,  covering 
the  distance  in  57  minutes. 


A  franchise  was  granted  last  month  by  the  city  of  De  Kalb,  111., 
to  the  Sycamore  &  DeKalb  electric  railroad.  It  contained  so 
many  restrictions,  however,  that  the  company  declined  to  put  in 
the  road  under  its  provisions. 
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It  is  announced  that  a  consolidation  of  the  United  Railway  & 
Electric  Co.  and  the  United  Electric  Light  and  Power  Co.  o( 
Baltimore  has  been  effected,  and  that  an  effort  will  be  made  to 
secure  control  of  the  Consolidated  Gas  Co.,  which  has  an  exclusive 
franchise  in  the  city. 


NEW   METHOD  OF  TESTING  RAIL  JOINTS. 


The  new  street  railway  at  Chattanooga,  Tenn.,  is  expected  to 
be  completed  and  in  operation  by  November  i6th.  This  line  has 
been  built  at  a  cost  of  $15,000,  and  as  soon  as  it  is  opened  work 
will  Jje  commenced  on  a  number  of  extensions,  which  will  cost 
about   $100,000   mrre. 


.After  six  weeks  of  mule  car  service  the  electric  cars  in  .\ustin. 
Tex.,  started  running  on  October  25th.  The  service  was  stopped 
by  lack  of  water  power,  which  has  since  been  increased  by  a  rise 
in  the  water  of  Lake  McDonald  sufticiently  to  light  the  business 
portion  uf  the  cily  anil  l<-  run  a  few  cais. 


It  is  stated  that  in  order  to  avoid,  if  possible,  the  trouble  experi- 
enced last  winter  with  the  closing  cf  the  cable  slot  in  cold  weather, 
the  Metropolitan  Street  Ry.,  of  Kansas  City,  Mo.,  will  remove  the 
paving  blocks  which  are  adjacent  to  the  slots  and  substitute  therefor 
ashes,  slack  or  some  other  yielding  material. 


The  Brooklyn  Rapid  Transit  Co.  sometime  ago  offered  a  prize 
of  $5  for  the  best  paper  on  the  duties  of  a  motorman  and  on  dam- 
age to  electrical  equipment  caused  by  careless  handling  of  con- 
trollers. The  contest  was  open  only  to  motormen  attached  to  the 
Flatbush  depot.     Motorman  Hugh  Ruane  was  awarded  the  prize. 


Judge  Dale  of  the  District  Court  at  Wichita,  Kan.,  granted  a 
permanent  injunction  restraining  the  Wichita  Street  Railway  Co. 
from  operating  its  plant  and  ordering  all  the  cars  and  tracks 
from  the  streets.  A  new  company  was  given  a  franchise  by  the 
city  council,  but  the  old  company  refused  to  surrender  the  streets.  , 


The  Quakertown  (Pa.)  council  sometime  ago  served  an  injunc- 
tion on  the  Quakertown  Traction  Co.,  restraining  the  latter  from 
laying  new  rails,  on  the  ground  that  they  were  not  girder  rails.  The 
Traction  company  had  to  obtain  a  letter  from  William  Wharton. 
jr.,  &  Co.,  testifying  to  the  fact  that  the  rails  that  were  being  put 
down  were  girder  rails. 


The  Calumet  Electric  Railway  Co.,  which  is  building  an  ex- 
tension through  Pullman,  111.,  was  stopped  temporarily  last  month 
pending  an  inquiry  into  the  validity  of  its  franchise,  which  was 
originally  granted  to  George  M.  Pullman  by  the  town  of  Hyde 
Park,  and  since  transferred  to  the  Calumet  Co.  The  franchise 
was  decided  to  be  valid. 


A  short  strike  of  all  the  employes  of  the  San  Antonio  (Tex.) 
Street  Railway  Co.  took  place  in  October.  The  trouble  was  finally 
settled  by  the  company  agreeing  to  recognize  the  union,  to  pay 
motormen  and  conductors  $1.50  per  day  of  nine  hours,  16  2-3  cents 
per  hour  for  overtime  before  midnight,  and  allow  pay  for  time 
and  a  half  for  overtime  after  midnight. 


Mr.  W.  J.  Watson  is  now  the  \ew  York  represiiuative  for  .Amer- 
ican  Electrical  Works,  of  Providence 


Mr.  Francis  E.  Donohoe,  agent  for  the  .American  Electrical 
Works,  of  Providence,  has  extended  his  territory  and  will  hereafter 
handle  all  the  business  west  of  Pittsburg. 


We  have  received  a  copy  of  the  new  pamphlet  of  the  Famous 
Filter  Co.,  of  St.  Louis,  entitled  "Modern  Engineering  Practice." 
This  should  be  in  the  hands  of  every  one  interested  in  the  use  of 
oil. 


Mr.  O.  M.  Hubbard,  formerly  manager  of  the  electrical  depart- 
ment of  the  Bradford  Belting  Co.,  has  formed  a  new  company  to  be 
known  as  O.  M.  Hubbard  &  Co.,  with  headquarters  at  105  East 
Pearl  St.,  Cincinnati,  to  deal  in  insulating  and  hot  surface  paint, 
belting  and  general  street  railway  supplies.  The  new  concern  de- 
sires to  make  agency  connections  with  reliable  manufacturers. 


A  simple  and  efficient  device  for  determining  the  resistance  of 
rail  joints  is  being  introduced  by  the  Chase-Shawmut  Co.,  161-163 
Fort  Hill  Square,  Boston.  Mass.  The  method  of  using  the  instru- 
ment is  clearly  shown  in  the  accompanying  illustration.  The  oper- 
ator carries,  suspended  from  his  shoulder,  the  case  containing  a 
continuous  interrupter  in  circuit,  and  a  telephone  attachment.  His 
assistant  strikes  the  two  connecting  poles  into  the  rails,  spanning 
the  joint  to  be  tested,  with  about  3  ft.  between  the  poles.  The 
operator  then  strikes  his  indicating  pole  into  the  rail  about  4  ft. 
from  the  center  pole,  and  by  means  of  a  switch  alternately  throws 
the  telephone  and  interrupter  into  the  circuit  from  the  joint,  and 
then  from  the  4  ft.  of  rail,  comparing  by  means  of  the  telephone 
receiver,  the  two  sounds  from  the  joint  and  rail.  If  he  finds  the 
sound  from  the  joint  is  the  louder,  he  shifts  his  pole  so  as  to  span  a 
greater  length  of  rail.  When  the  sounds  are  found  to  be  approxi- 
mately equal,  a  final  test  of  balance  is  made  by  leaving  the  switch 


TESTING  RAIL,  JOINTS. 

on  the  box  in  tlic  middle  positicni,  wlien  no  sound  should  be  heard. 
In  case  a  slight  sound  is  noticeable  he  shifts  his  pole  until  this  en- 
tirely disappears.  In  this  way  the  length  of  rail  equivalent  to  the 
joint  is  found,  and  from  this,  if  it  is  desired,  knowing  the  weight 
of  the  rail,  the  resistance  can  be  calculated. 

The  instrument  utilizes  the  ordinary  working  track  current,  and 
no  matter  how  variable  this  current  may  be,  since  the  variation 
through  the  joint  and  adjacent  rail  is  precisely  the  same,  it  intro- 
duces no  error.  An  intensifying  attachment  on  the  instrument  per- 
mits its  use  with  very  weak  currents.  The  invention  has  stood  the 
test  of  continued  operation  in  practical  service,  being  now  in  use 
by  several  of  the  largest  railways  in  New  England,  on  one  of  which 
over  4,000  joints  have  been  tested  with  it,  and  results  recorded  to 
great  economic  advantage. 


$12.40  TO  CHATTANOOGA  AND  RETURN. 


For  the  unveiling  of  tlic  Illinois  monument  on  the  Chickaniauga 
battlefield,  the  Monon  Route  and  C.  H.  &  D.  Ry.  will  sell  tickets 
to  Chattanooga  and  return  for  $12.40,  November  19,  20  and  2r,  good 
to  return  to  November  26,  inclusive.  City  ticket  office,  232  Clark  St. 


A  MESSAGE    TO  GARCIA. 


The  New  York  Central  &.  Hudson  River  R.  R.  has  reprinted,  as 
No.  25  of  its  "Four-Track  Series,"  the  small  "preachment"  by  Elbert 
Hubbard  entitled  "A  Message  to  Garcia,"  which  has  recently  been 
attracting  so  much  attention.  Street  railway  managers  wishing  to 
distribute  this  exceedingly  valuable  pamphlet  among  their  employes 
may  obtain  copies  by  sending  50  cents  for  each  100  desired  to 
George  H.  Daniels,  general  passenger  agent,  Grand  Central  Station, 
New  York. 
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CORRESPONDENCF. 

\Vi^  cmdially  itiviti"  corn-^p-Muli-n,  .■  mi  all  subjects  of  inierest  to  those 
oiiBT.iyeil  in  atiy  braiicli  "f  stroi-t  railuav  vvmU,  ami  will  jrrali'fuUy  appreciate 
any  niarlteii  copies  of  papers  or  news  items  our  sirect  railway  friends  may  send 
us,  pertaining''  i-iUier  to  companies  or  oflicers. 


DOES  THE  MANAGER  WANT  ANYTHING? 

If  ynu  ciniU'iiiplale  the  purcliasr  (ii  any  suptitii-s  m-  material,  we  can  save 
you  much  time  ami  trouble.  I)rop  a  line  to  Thk  kf.\-ii-;\v.  siaiinij  what  vdu  are 
tn  the  market  fur.  and  you  will  promptly  receive  bids  ami  estimates  from  all  the 
best  dealers  in  that  line.  We  make  no  charge  for  puhlishinf  such  notices  in  our 
Bulletin  of  Advance  News,  which  is  sent  tn  all  manufacturers. 


This  paper  is  a  member  of  the  Chicag'o  Trade  Press  Association. 
Entered  at  the  Post  OfBce  at  Chicago  as  Second  Class  Matter. 
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Two  Chicago  iiicn  liavc  conceived  the  idea  of  providins?, 
a  dining'  car  service  on  electric  railways  with  especial  refer- 
ence to.  the  acconniiodation  of  persons  livinij;  in  outlying' 
towns  and  having  to  go  to  tlie  neighboring  city  when  thev 
would  attend  the  theater.  Such  a  l)nffet  service  would  ena- 
ble the  suburbanites  to  dine  after  the  play,  and  with  minds 
free  from  the  care  which  the  necessity  of  "making  their 
train"  now  imposes.  And  if  operating  agreements  could  be 
made  with  the  city  street  railway  companies,  so  that  the 
patrons  might  take  the  car  at  the  theater  door,  this  service 
woukl  also  do  away  with  an  often  disagreeable  walk  to  the 
station. 


Street  railway  men  are  not  nuicli  interested  in  steam  loco- 
motives or  car  interchange  rules,  nor  are  steam  railroad  men 
at  the  present  time  to  any  great  extent  concerned  with  elec- 
tricity as  a  railroad  motive  power,  yet  there  are  a  number  '-^f 
points,  such  as  shop  design,  equipment  and  managenient. 
track  construction,  discipline  of  employes,  signalling,  etc.. 
which  tlie  two  classes  could  discuss  together  with  mutua! 
advantage.  For  tliis  reason  membership  in  one  of  the  rail  - 
road  clubs  should  prove  attractive  to  superintendents,  master 
mechanics  and  tr.ick  masters  of  the  electric  railways  located 
in  and  near  the  cities  where  the  railroad  clubs  hold  their 
meetings.  The  Xew  York  Railroad  Club  meeting 
in  New  York  City  and  the  Western  Railway  Club  rneeting 
montlilv  in  Chicago,  both  have  a  number  of  street  railwav 


men  on  their  rolls,  and  it  seems  to  us  that  an  effort  to  secure 
more  members  from  the  electric  railways  would  meet  witli 
success. 


(  om|)anies  nsinji  transfer  tickets  will  do  well  to  instruct 
conductors  to  give  the  passenger  the  benefit  of  a  doubt  as 
to  the  vali<lily  of  the  transfer  ticket  presented  when  there  is 
good  reason  trj  believe  the  error  was  caused  by  careless- 
ness of  the  conductor  issuing  tlic  same.  The  Citizens'  road, 
of  Memphis,  had  a  provision  printed  on  it.s  transfers,  which 
required  the  passenger  accepting  the  transfer  to  read  and 
examine  same  and  failing  to  do  so  thereby  forfeited  his 
rights  in  case  the  ticket  was  improperly  punched.  This  the 
Tennessee  courts  hold  to  be  unjust  and  placing  an  unrea- 
sonable burden  upon  the  passenger,  upon  whom  all  the 
burden  of  the  "controversy"  is  thereby  placed. 


At  various  times  since  the  city  of  Milwaukee  failed  in  its 
atten\pt  to  enforce  a  4-cent  fare  ordinance,  proposals  have 
been  made  with  the  object  of  effecting  settlement  of  the 
ditTerences  between  the  company  and  the  city.  In  N'ovein- 
l)er,  i8y8,  Mayor  Rose  and  the  company  harl  agreed  upon 
what  they  considered  an  equitable  basis,  but  as  a  provision 
for  4-cent  fares  was  not  included  the  popular  clamor  against 
the  plan  was  great,  and  the  company  withdrew  its  offer.  On 
another  page  of  this  issue  we  give  the  essential  features  of  a 
new  ordinance  presented  to  the  council  last  month ;  this 
represents  the  latest  effort  to  compromise,  but  there  is  no. 
certainty  that  this  ordinance  will  be  passed. 


The  past  year  has  been  a  very  satisfactory  one  for  most 
of  the  street  railways  of  this  country,  as  the  continued  and 
increasing'  prosperity  of  the  Dcople  has  made  itself  felt  in 
the  street  railway  field  as  well  as  in  other  lines  of  business. 
One  of  the  effects  of  this  has  been  the  renewal  of  equipment 
and  rebuilding  roadbed  on  the  existing  lines  and  a  great 
stimulus  given  lo  the  promotion  of  new  roads.  It  is  a  great 
pity  thai  ilie  orders  whicli  now  overcrowd  the  factories 
making  street  railway  supplies,  to  the  embarrassment  of  old 
enterprises  as  well  as  new,  could  not  have  been  distributed 
over  the  last  three  years.  Of  course  the  promoter  of  a  new- 
company  who  could  not  then  float  his  securities  must  be 
excused  for  not  building  his  road  three  years  ago.  but  there 
have  been  many  orders  placed  comparatively  recently  for 
supplies  that  were  badly  needed,  just  when  the  makers 
needed  the  work  worst  and  would  have  done  it  cheapest. 

We  have  no  accurate  data  compiled  as  to  the  number  of 
new  companies  that  have  actually  started  to  build  electric 
roads  since  January,  1899.  but  it  is  very  large.  In  April 
last  we  published  a  list  of  about  400  companies,  both  old 
and  new,  that  had  been  recently  incorporated  or  were  en- 
gaged in  making  extensions  or  securing  franchises:  since 
that  time  there  has  been  an  activity  quite  as  marked. 

The  greatest  activity  has  been  in  the  interurban  field, 
which  is  largely  due  to  the  fact  that  practically  all  the  towns 
that  could  support  a  street  railway,  and  also  many  that  could 
not,  were  already  supplied.  The  interurban  electric  railroad 
has  great  possibilities  in  the  way  of  freight  and  e.vpress 
transportation  w  hich  are  rapidly  being  developed.  Pleasure 
riding  is  an  important  source  of  income  on  such  roads  and 
in  some  parts  of  the  country  a  special  excursion  business 
has  been  catered  to  with  success. 

Next  to  the  building  of  new  roads,  no  feature  of  the  year 
has  been  more  marked  than  the  number  of  consolidations 
of  street  railway  properties  that  have  been  effected.    .-Vmong 
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the  must  notable  of  tlic  consolitlations  are  those  at  St.  Louis, 
Washing-ton,  Baltimore,  Brooklyn,  Chicago,  Buffalo, 
.\.kron,  Pittsburg,  Nashville,  the  33  companies  in  Eastern 
Massachusetts  and  Rhode  Island,  and  combination  of  roads 
in  Xew  Jersey,  in  Connecticut,  in  Indiana,  and  in  Eastern 
Pennsylvania.  There  is  every  indication  that  the  coming 
year  will  see  further  development  along  the  same  lines. 


Prom  this  time  on  the  tendency  in  track  construction 
will  be  in  the  direction  of  a  much  more  durable  roadbed 
than  has  been  the  general  nije  with  such  work  in  this  coun- 
try. In  England  and  on  the  continent  of  Europe,  railways 
have  long  ago  decided  on  a  type  of  track  which  was  expected 
to  be  permanent,  and  we  predict  that  in  this  country  it  will  be 
found  expedient  and  economical  to  construct  in  the  same 
manner.  The  rapidly  decreasing  supply  of  wood  ties,  and 
the  expense  of  replacing  old  with  new,  combine  to  form 
a  maintenance  account  which  reaches  into  large  figures.  A 
few  years  ago  it  seemed  that  the  metal  tie  was  destined  to 
solve  the  tie  problem,  but  we  confess  to  a  disappointment 
in  the  results  obtained  in  this  direction,  and  the  very  limited 
amount  of  it  which  has  been  used.  It  would  now  seem  that 
cement  will  be  the  coming  factor  in  rail  support  for  city 
work.  Its  adaptability,  the  ease  with  which  it  can  be  placed 
in  position,  and  the  certain  decrease  in  cost  of  this  material 
u  ill  bring  its  claims  strongly  to  the  attention  of  managers. 

While  no  very  great  amount  of  this  work  has  been  com 
pleted  to  date  in  this  country,  the  total  is  by  no  means  in- 
considerable, and  in  the  several  cities  which  have  used  the 
cement  construction,  the  results  thus  far  are  decidedly  prom- 
ising. Its  very  greatly  increased  use  by  cities  for  founda- 
tions in  their  street  paving,  is  strong  evidence  of  its  prac- 
tical)ility. 

In  many  parts  of  the  countrs  ceiiient  jilants  are  being 
pushed  to  completion  by  men  working  night  and  day ;  nor 
are  these  new  plants  small  and  insignificant  affairs.  On  the 
contrary,  they  are  many  of  them  of  large  capacity,  having 
an  output  of  1,000  barrels  per  day.  In  addition,  numerous 
smaller  plants  from  200  to  500  barrels  per  day  are  building. 
Both  the  demand  and  the  supply  will  be  greatly  increased 
during  the  next  few  years. 


During  the  past  few  years  great  care  and  study  have  been 
given  to  the  question  of  the  economical  production  of  power, 
and  on  nearl)  all  the  large  roads  a  system  of  comparative 
records  of  costs  is  used  which  enables  even  the  smallest 
wastes  to  be  detected  and  stopped.  All  the  many  station 
supplies  are  carefully  watched  and  the  result  has  well  paid 
for  the  expense  and  trouble  of  keeping  the  records. 

But  we  are  inclined  to  believe  that  in  not  a  few  cases  the 
idea  has  prevailed  that  the  power  station  is  the  only  place 
where  this  degree  of  care  need  be  taken  in  watching  expen- 
ditures, and  other  equally  important  ilepartments  have  been 
neglected. 

In  the  matter  of  car  repairs,  for  instance,  very  few  man- 
agers have  deemed  it  necessary  or  perhaps  possible  to  work 
out  any  such  reform  as  has  been  done  at  the  station.  .And 
yet  here  is  a  department  which  in  the  course  of  a  year  con- 
sumes a  great  deal  of  money. 

It  is  our  observation  that  as  to  car  repairs,  the  place  to 
save  is  most  largely  in  the  selection  and  purchase  of  the 
rolling  stock.  It  is  by  no  means  an  infrequent  occurrence 
for  a  road  to  spend  in  repairs  the  first  two  years  alone  an 
amount  of  monev,  which,  if  it  had  been  added  to  the  first  cost 


of  the  car,  would  have  secured  material  and  construction 
which  would  have  saved  itself  man)  times  over  in  10  years, 
to  sa)  nothing  of  the  indirect  loss  of  earnings  during  the 
time  the  car  is  out  of  service  while  being  shopped. 

In  this  issue  is  an  extremely  thoughtfid  and  suggestive 
-irticle  on  "yuality  in  Car  Building,"  which  is  well  worth 
reading  more  than  once.  The  rage  for  low-priced 
cars  is  already  beginning  to  subside,  an<l  we  call 
to  mind  several  roads  which  are  not  pi;icing  orders 
with  the  lowest  bidders.  They  have  learned  the  lesson  of 
saving  one  dollar  to  lose  ten,  and  it  will  be  a  good  day  for 
users  and  builders  alike  when  the  managers  of  the  country 
come  to  realize  the  folly  of  trying  to  get  something  for 
nothing. 


Within  the  past  few  years  there  has  been  a  noticeable 
tenilency  to  broaden  the  scope  of  street  railways  by  the 
haulage  of  freight,  express  packages,  mails,  etc.,  in  addi- 
tion to  their  regular  passenger  traffic.  This  tendency  has 
of  late  been  very  greatly  augmented  with  the  advent  of  the 
long  interurban  lines  which  are  springing  into  e-xistence  all 
over  the  country,  and  which  are  admirably  adapted  to  carry 
on  a  local  freight  and  express  business,  especially  in  the 
line  of  light  freight  and  small  packages,  which  can  easily 
be  handled  without  any  interference  with  the  regular  pas- 
senger schedules. 

On  a  number  of  railways  where  a  freight  service  has 
been  introduced,  considerable  opposition  has  been  mani- 
fested to  it  and  the  right  of  street  railway  companies  using 
the  public  highways  for  other  than  passenger  service  has 
been  questioned.  A  decision  upon  this  point,  which  seems 
eminently  sensible,  was  recently  handed  down  in  the  appel- 
late division  of  the  New  York  Supreme  Court.  Soine  of 
the  Brooklyn  railways  occupying  public  streets  contracted 
to  carry  the  freight  iif  the  National  Express  Co.,  and  suit 
was  brought  to  prevent  them  from  carrying  out  the  con- 
tract.   The  court  held  as  follows: 

"The  right  to  use  the  track  is  subordinate  to  the  right  of 
the  public  to  the  street,  and  the  courts  will  protect  the  rights 
of  the  public.  The  street  railroad  company  has  the  para- 
mount right  of  the  use  of  its  tracks,  but  not  the  exclusive 
use.  It  is  not  clear  that  the  transportation  of  goods  in  single 
cars  over  the  Brooklyn  tracks  will  increase  the  burden  of 
use  of  the  street;  certainly  there  is  no  evidence  that  this 
method  will  be  more  biu'densome  than  would  be  the  car- 
riage of  the  same  freight  on  wagons." 

The  decision  recognizes  that  the  freight  must  be  carried 
through  the  streets  in  some  way,  and  so  far  as  the  public  is 
concerned  it  makes  no  difference  whether  it  is  carried  in 
wagons  or  in  electric  cars.  As  long  as  a  street  railway  can 
carry  freight  without  interfering  with  the  public's  use  of  the 
street,  it  should  have  the  right  to  do  so.  This  right,  of 
course,  would  not  include  the  use  of  l<3ng  and  frequent  trains 
loaded  with  heavy  freight  that  would  not  ordinarily  be 
transported  on  wagons,  as  such  a  service  woidd  incom- 
mode both  the  public  and  the  railway  company  even  to  a 
greater  extent  bv  interfering  with  its  passenger  traffic  which 
on  most  roads  comprises  the  principal  business. 

This  decision  in  regard  to  light  freight,  however,  would 
seem  to  be  extremely  equitable,  and  should  prove  a  valua- 
ble precedent  in  other  communities  where  this  question  may 
arise,  as  there  is  but  little  doubt  that  at  no  distant  date 
freight  and  express  service  will  form  an  innovation  in  the 
railwav  business  which  will  eventually  prove  as  acceptable 
to  the  public  as  it  is  profitable  to  the  railways. 
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System  of  the  International  Traction  Co,,  of  Buffalo,  N,  Y, 
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Interurban    Lines     Niagara   Falls   Power     Arch   and  Suspension   Bridges     Transformer  Stations     Spliced 

Cars     Electric  Welding  of  Rail  Joints. 


\',\   llic  iunsi)lirlalii]ii  ni   i.|  ilil'U'i  i.'nl   stn-ct   railua)    cdiii 
panic's  in  I 'pulf.ili >.  .n  in,in\  ililfc  icnl  lini's  liavu  lici'n  lirotifjlit 
nndcr  one  niana.ijfnicnt,  witli  a  trackage  aJ4;),M•l'J,^■llinf;  3411 
miles,  and  (lie  new  e(inipaii\'  i>=  Known  as  tlie  Inlernatioiial 
Tiaetion  (  o..  with  lu;i(l<|n.uiers  al    M  u  M;iin  Si.      Tlic  lines, 
however,  are  not  eontiiud  to  the  eity  of  llntTalo.  hnt  include, 
with   all   the   lines   in    I'.nffalo,   intenirban   lint's   eonncctini^ 
liiiffalo  with  hoili  the  I'iiie.,  of  Niagara   l'',-ills.  one  in  New 
V'ork  and  the  other  in   (  )nlario.   Loekport.  the  two  Tona- 
wandas,    l.ewislon,    l.an.a^lcr   and    I  >i'pe\\ ,    with    the    local 
lines  in  i.-ieh  city,  exce])!  the  (i(jrge  road  at   Niagara  l'"alls. 
with  whi<h  the  eoni))an_\    lias  a  traffic  agreement.     The  re 
I'ltion   and    comparative  distances   of  the   several   cities   in 
ehided  in  the  s\'stein  arc  shown  in  the  accompanying  dia 
gram,    hig.    1,   which   is  reproduced   from  a   beantifnl   relief 
map  in  colors,  which  is  issued  li\  the  com|)any  and  contains 


distance  is  about  jH  miles,  the  fare  being  35  cents  one  way 
and  50  cents  for  the  round  trip.  The  passengers  arc  landed 
in  .Niagara  Falls  at  Prospect  I'ark  near  the  end  of  the 
company's  new  steel  arch  brirlge,  which  spans  the  river 
gorge  just  below  the  American  Falls,  Fig.  2.  Here  the  vis- 
itor has  the  choice  of  visiting  points  of  interest  near  the 
Cataract  or  transferring  to  the  bridge  cars  which  connect 
with  the  lines  on  tiie  Canada  side.  From  tlie  bridge  a  very 
excellent  view  is  had  of  the  entire  falls.  This  bridge  was 
completed  during  the  past  year  and  replaccfl  the  suspension 
foot  bridge  wliicii  occupied  the  same  site,  but  by  means  'if 
which  the  steel  arch  bridge  was  constructed.  The  steel  arch 
has  a  clear  span  of  840  ft.  and  the  highest  point  of  the  arch 
is  ig5  ft.  above  the  water.  After  crossing  the  river  the 
cars  continue  up  the  river  along  the  bank  to  what  is  known 
.IS  the  Oucen  Victoria  Niagara  Falls  Park,  2^>  miles  to  the 
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a  description  of  the  natural  attractions  in  and  about  Niagar.i 
l'"alls,  and  the  neighboring  historical  regions. 

A  stranger  visiting  I'.uffalo,  should  he  have  an  oppor- 
tunity of  meeting  with  many  of  its  citizens,  either  in  a  busi- 
ness or  a  social  way,  will  be  surprised  at  the  marked  good 
will  that  he  will  hear  expressed  for  the  new  company  and 
its  management.  The  liberal  manner  in  wliich  the  conipan;. 
has  set  about  improving  the  tracks,  the  extension  of  new 
lines,  the  long  cars  and  increased  speed,  arc  the  principal 
subjects  of  remark,  and  everyone  will  claim  that  P.nfTalo 
lias  the  best  street  railway  system  in  the  world. 

The  system  is  operated  in  divisions.  Tlie  lines  in  Buf- 
falo proper  form  three  divisions ;  there  arc  four  suburban 
lines,  and  three  systems  in  other  cities.  Other  divisions 
arc:  The  line  between  P.uffalo  and  Niagara  Falls,  N.  Y., 
and  the  local  lines  in  Niagara  Falls  except  the  Gorge 
road ;  the  Buffalo  and  Lockport  line,  with  local  cars  in 
Lockport;  the  Buffalo,  Kenmore  and  Tonawanda  line;  the 
lUilYalo  and  Lancaster  and  the  Buffalo  and  Tonawanda 
lines:  the  Niagara  h'alls  I'ark  &  River  road  in  Ontario. 

The  divisions  most  interesting  to  a  stranger  or  visitor 
are  those  at  Niagara  Falls  and  those  that  center  about 
the  Falls.  Twelve  long  cars  are  regularly  run  between 
Bufifalo  and  Niagara  Falls  on  a  15-minute  schedule,  but.  in 
summer,  as  the  traffic  demands,  extras  are  run  and  fre- 
(jnently  the  headway  is  as  short  as  five  or  ten  minutes.    The 


village  of  thippawa,  just  above  the  mouth  of  Chippawa 
L'reek.  and  which  was  formerly  the  terminal  of  lake  naviga- 
tion. This  route  is  an  attractive  one  for  tourists,  for,  from 
the  various  points  very  fine  views  are  had  of  the  two  falls. 
and  the  Canadian  Rapids,  where  the  river  descends  over  its 
rocky  and  wide  bed  50  ft.  in  a  mile. 

l''or  those  who  wish  to  refresh  their  memory  regarding 
the  falls,  the  following  dimensions  are  given :  The  great 
curve  of  the  Horseshoe  Falls  is  3,010  ft.,  with  a  height  of 
1 58  ft.,  and  it  is  estimated  that  more  than  280.000  cu.  ft.  of 
water  pass  over  the  precipice  each  second.  The  American 
I'alls  are  1,060  ft.  long  and  167  ft.  high,  but  the  sheet  of 
water  is  very  thin  and  the  direction  is  about  at  right  angles 
to  that  of  the  Horseshoe  Falls,  or,  rather,  the  water  falls 
over  the  side  of  the  gorge  that  has  been  cut  by  the  Grea: 
Falls. 

1-Vom  Chippawa  the  cars  return  down  the  river  to  the 
bridge  and  continue  along  the  brink  of  the  cliff,  forming 
the  west  side  of  the  gorge  to  Queenstown  Heights  and  tlie 
village  of  Queenstown.  about  seven  miles  below  the  steel 
arch  bridge.  This  is  known  as  the  Canadian  Scenic  Route. 
and  gives  the  tourist  a  panoramic  view  of  the  gorge  and 
rapids  and  Whirlpool  Rapids.  Opposite  the  Whirlpool 
Rapids  the  line  crosses  a  high  viaduct  over  what  was  once 
one  of  the  branches  of  the  river  flowing  from  this  point  to 
the  lake.     The  width  of  the  gorge  varies  from  800  to  1,500 
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ft.,  but  at  the  base  contracts  to  250  ft.,  and  is  from  250  to 
350  ft.  deep.  On  this  route  one  has  a  ^ood  view  of  the  steel 
cantilever  bridge  of  the  Michigan  Central  R.  R.,  and  the 
steel  arch  bridge  of  the  Grand  Trunk  Ry.,  which  was  built 
in  1897,  on  the  site  of  the  old  Suspension  Bridge  which  it. 
replaced,  the  work  having  been  done  without  suspending 
the  traffic  over  the  old  bridge.  This  bridge  has  a  total 
length  of  1. 100  ft.,  is  226  ft.  above  the  water,  and  the  width 
of  the  center  arch  is  550  ft.     At  Quecnstown  Heights  the 
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cars  pass  near  the  Brock  Monument,  which  marks  the  bat- 
tle ground  of  1812,  where  the  Americans  were  defeated,  and 
where  the  British  commander,  Gen.  Isaac  Brock,  was 
killed.  The  column  of  the  monument  is  surmounted  by  a 
heroic  statue  of  the  general  in  full  uniform ;  the  height 
above  the  ground  is  185  ft. 

From  the  heights  tlie  line  of  the  track  zigzags  down  thf 
side  of  the  hill  and  on  to  the  terminal  of  the  new  suspen 
sion  bridge,  which  was  built  by  the  railway  company  dur- 
ing the  past  year.  This  bridge  is  on  the  site  of  one  that 
was  destroyed  in  1864  and  spans  the  mouth  of  the  gorge  and 
connects  Lewiston  with  Queenstown.  The  cable  span  of 
this  bridge  is  1,040  ft.  and  the  suspended  span  800  ft.;  the 
roadway  is  at  a  height  of  65  ft.  above  the  river.  The  cars 
cross  the  bridge  and  run  along  the  cliflf  above  the  tracks 
of  the  gorge  road  towards  Lewiston,  where  connection  is 
made  with  the  cars  of  the  Niagara  Gorge  R.  R.,  on  which 
the  return  is  made  to  Niagara  Falls.  The  route  takes  the 
passenger  along  the  bottom  of  the  cliflf  on  the  east  side, 
near  the  edge  of  the  river,  so  that  a  very  close  view  is  given 
oi  the  rapids  and  whirlpool.  In  connection  with  this  route 
the  company  has  established  a  belt  line  service  by  which 
the  trii)  can  be  made  around  the  gorge  without  change  of 
cars  and  for  which  the  fare  from  Buftalo  and  return  is  $1.25. 
It  is  the  intention  in  the  near  future  to  run  the  belt  line 
cars  in  both  directions. 

The  Lockport  division,  as  above  noted,  embraces  a  line 
from  Buffalo  to  Lockport,  a  dist^ce  of  15  miles,  on  which 
six  cars  are  run,  on  a  half-hour  schedule,  the  fare  being  60 
cents  for  the  round  trip.  The  local  cars  in  Lockport  are 
run  on  a  10  and  15  minute  headway,  and  six  cars  are  oper- 
ated. The  cars  lie  over  at  Lockport  20  minutes  for  inspec- 
tion and  to  give  the  motors  time  to  cool  oflf.  The  Lock- 
port  line  leads  out  from  Buffalo  along  Main  St.  and  runs 
to  Tonawanda,  from  which  place  it  occupies  the  former 
roadbed  of  a  line  until  recently  controlled  by  the  Erie  R.  R.. 
and  on  which  steam  cars  were  operated.    This  is  one  of  the 


few  steam  lines  in  the  country  on  which  electricity  has 
superseded  steam  for  both  passenger  and  freight  service. 
For  the  freight  service  the  company  has  installed  two  elec- 
tric locomotives  of  the  General  Electric  type,  each  of  which 
hauls  18  loaded  freight  cars  or  from  18  to  30  empty  cars 
at  a  time.  These  trains  arc  run  on  the  same  dispatcher  sys- 
tem that  was  employed  with  the  steam  service. 

The  lines  of  the  Depew  Division  pass  through  four  vil- 
lages, namely,  Sloan,  Belleview,  Depew  and  Lancaster. 
This  line  leaves  lUiffalo  by  Broadway,  and  is  14  miles  in 
length.  The  fare  for  the  round  trip  is  25  cents.  The  line 
serves  a  population  of  over  10,000.  Depew  is  a  compara- 
tively new  manufacturing  village,  where  about  3,000  hands 
.ire  empjoyed,  many  of  whom  live  in  I'ufifalo  and  ride  bade 
and  forth  every  day. 

The  other  divisions  have  nu  special  features  and  will  111,1 
be  described  in  detail.  Some  of  the  suburban  lines  are  biii't 
on  the  public  high\va\s  and  others  occupy  private  or  leased 
rights  of  way. 

l>OVVER. 

One  of  the  most  interesting  features  connected  with  the 
International  Traction  System  is  the  power  equipment. 
.\lthough  the  company  owns  a  steam  generating  plant  in 
Ruflfalo  of  7,500  h.  p.  capacity,  and  which  is  known  as  the 
Niagara  St.  plant,  a  large  part  of  the  power  is  bought  from 
the  Niagara  Falls  Power  Co.,  or,  rather,  from  the  Cataract 
Power  &  Conduit  Co.,  which  is  the  name  of  the  local  com- 
pany in   Bufifalo,   which   receives  and  distributes   the  cur- 


FIG.  .1-LEWISTON  BRIDGE  OPENING  DAY. 

rent,  both  for  light  and  power,  that  is  generated  by  the 
water  power  at  the  falls,  over  20  miles  away.  The  railroad 
company,  however,  now  receives  a  part  of  its  power  direct 
from  the  transmission  line  and  transforms  it  in  its  own  sta- 
tion. In  this  connection  it  is  interesting  to  note  the  devel- 
opment in  the  employment  of  this  power  by  the  railway 
companv.  In  June,  1896,  the  Buflfalo  Railway  Co.  pur- 
chased from  the  Cataract  Power  &  Conduit  Co.  1,000  elec- 
trical horse  power,  which  was  delivered  from  the  distributing 
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station  at  a  pressure  of  frcjiii  350  to  375  volts,  25  cycles,  to 
rotary  converters  whicli  were  located  at  llic  Niagara  St 
power  station,  and  wiiicb  converted  tlie  alternating  current 
to  a  continuoii.s  500-vnlt  current  by  which  the  cars  arc  opcr- 
ali'd.  .'\flir  one  year  a  second  lilock  of  1,000  C.  h.  p.  was 
taken  and  a  j,u(M-h.  p.,  one  hour  rating,  storage  battery  (f 
the  lilectric  Storage  liattery  Co's.  type  was  installed  at  the 
[)Owe:'  station  to  .-issist  in  takin^.j  c:\rc  of  the  [)eak  of  the 
load,  and  render  the  consumption  of  ])ovver  e<-onoiuical 
throughout  the  -',4  Imurs. 

After  another  year's  use  the  new  company  made  arrange- 
ment ■;  to  purchase  direct  from  the  producing  company  suf- 
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ficient  power  to  operate  all  the  regular  cars  in  the  city  t>[ 
I'lUfifalo.  which  under  ordinary  conditions  require  abom 
5,000  e.  h.  ]),.  e<|iiivalent  to  the  entire  output  of  one  of  the 
big  generators  at  the  Niagara  Falls  station.  The  peak  ol 
the  load  frc(|ueiUly  runs  up  to  8.000  or  10,000.  and  on  rare 
occasions  to  12,000  h.  p.  Instead,  however,  of  receiving  the 
current  after  it  had  undergone  one  transformation  as  for- 
merly, tlie  railway  company  has  put  in  five  new  transformer 
stations  in  ditTerent  parts  of  the  city  and  which  were  put 
in  operation  the  first  of  tiie  ])resent  month,  and  to  eacn 
of  which  the  Niagara  current  is  delivered  direct  from  the 
transmission  line  by  means  of  insulated  underground  cablc^ 
at  the  same  pressure,  namely,  tt.ooo  volts,  at  which  it  is 
brought  from  Niagara  Falls  to  Bufifalo.  Each  of  these  sta- 
tions is  similarl)-  equipped,  except  that  some  have  two  and 
others  three  400-kw.  rotary  transformers ;  there  are  three 
static  transformers  for  each  rotary.  The  general  plan  of 
these  stations  is  shown  in  Fig.  4,  which  is  an  inside  view  of 
what  is  known  as  the  Cold  Spring  Station,  located  in  i 
brick  compartment  50  x  30  ft.,  which  occupies  part  of  the 
repair  shop  building  which  stands  at  Michigan  and  Main 
Sts.  This  is  intended  to  be  the  model  station  of  the  lot  when 
completed.  The  switchboard,  which  does  not  appear  in  the 
engraving,  is  a  very  elaborate  affair,  and  stands  at  the  back 
of  the  room  and  has  the  very  latest  improvements  known 
to  the  art.  The  station  equipment  consists  of  six  static 
transformers,  shown  on  the  right  of  the  illustration,  two 
rotary  converters,  each  of  400  kw.  capacity,  and  which,  with 
the  static  converters  and  the  switchboard,  are  all  of  the 
General  Electric  manufacture.  The  current  is  received 
through  a  single  three-conductor  cable  at  11,000  volts,  and 
25  cycles,  as  above  noted,  and  is  led  first  through  an  emer- 
gency oil  switch  bv  means  of  which  the  entire  station  can 


be  cut  off.  From  this  the  current  leads  direct  to  the  sta- 
tion panel  of  the  switchboard,  and  through  a  new  type  of 
shunt  fuse  circuit  breaker,  there  being  one  for  each  wire, 
anf!  which  arc  operated  by  a  time  limit  relay  so  that  an  over- 
load must  be  on  the  station  three  and  onc-Iialf  seconds  be- 
fore the  switch  opens.  With  this  arrangement  there  is 
a  clock  work  and  battery,  and  when  the  main  line  opens 
it  is  short  circuited  through  an  explosive  fuse  provided 
with  tubes  which  lead  the  gases  away  and  blow 
out  the  arc.  I'njm  this  panel  the  current  is  led  to  oil 
switches  enclosed  in  fireproof  brick  compartments  which 
are  located  above  the  switchboard  and  supported  on  steel 
frame  work.  From  the  oil  switches  the  current  is  led  di- 
rect to  the  static  lransff)rniers  from  which  it  is  stepped 
down  to  375  volts  and  then  goes  direct  through  reactive  coils 
to  the  rotaries  which  deliver  it  at  600  volts,  direct  current, 
to  a  standani  direct  current  panel  on  the  switchboard  and 
then  to  the  line  feeder  through  wattmeters.  Among  the 
auxiliary  etjuipiuent  of  the  station  may  be  noted  a  resistance 
l)ox  that  is  encased  and  located  behind  the  switchbcwrd  and 
which  is  employed  in  starting  up  the  converters  on  the  di- 
rect current.    A  third  rotary  is  now  being  installed. 

There  are  also  two  steel  cased  fan  blowers  made  by  the 
lUiffalo  Forge  Co..  and  which  are  operated  from  a  direct 
comiected  G.  E.  3-h.  jj.  motor.  These  blowers  are  placefl 
one  at  each  end  of  the  line  of  static  transformers  and  pro- 
vide a  blast  of  air  which  is  conducted  into  a  chamber  lead- 
ing under  the  transformers  and  from  which  it  is  led  up 
about  the  cores  and  comes  out  through  perforations  in  the 
cases.  This  blower  with  its  motor  is  shown  more  fully  in 
Fig.  5,  and  the  10  required  for  the  five  stations  are  all  man- 
ufactured and  installed  by  the  Buffalo  Forge  Co.,  of  Buf- 
falo.    This  type  of  blower  is  the  one  at  present  employed 
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by  nearly  all  the  txcneral  Electric  transformer  stations 
throughout  the  country. 

In  three  of  the  transformer  stations  the  converters  ait 
started  by  a  direct  current  from  the  company's  power  sta- 
tion ;  in  the  other  two  the  starting  set  consists  of  a  30-kw. 
induction  motor  with  an  independent  set  of  special  trans- 
fonners.  This  motor  is  direct  connected  to  a  25-k^v.  direct 
current  generator  w'hich  furnishes  current  to  start  the 
rotaries. 

A  special  feature  of  the  rotary  is  that  each  is  provided 
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with  an  electro  magnet  placed  in  the  bed  frame  at  the  end 
of  the  armature  shaft  and  actuated  hv  an  intermittent  cui  - 
rent  which  gives  a  shuttle  movement  to  the  armature,  so 
that  the  conmiutator  moves  hack  and  forth  under  the 
l)rushes,  thus  producing  uniform  wear  mi  the  coninnUator 
collector,  bearings  and  brushes. 

ELECTRIC  WELDING  OF   K.Vll,  .lolNTS. 

Another  interesting  feature  connected  with  the  Interiui- 
tional  railway  system  is  the  electric  welding  of  rail  joints. 
The  railway  company,  recognizing  the  value  of  continuous 
rails,  contracted  with  the  Johnsi)n  Co.,  or.  rather,  the  Lo 
rain  Steel  Co.,  for  the  welding  of  1 1 ,000  joints  during  the 
present  season,  by  the  electric  welding  process  that  has  been 
perfected  by  the  Steel  company.  The  joints  of  all  the  new 
tracks  that  have  been  laid  dnrint;  the  present  season  and  a 
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good  manv  in  the  old  track  have  l.ieeii  welded  1)\  lliis  pro- 
cess, and  what  is  still  more  interesting,  copper  conductor 
cables  of  500,000  c.  m.  cross  section  have  been  providef'i 
to  lead  the  current  around  all  special  work,  and  the  ter- 
minals of  these  cables  li.'ive  been  electricalh'  welded  to  the 


cess  of  electric  welding  has  been  described  before  in  these 
columns,  it  has  now  become  so  thoroughly  perfected  as  tJ 
details  that  it  is  regarded  by  its  promoters  as  one  of  the 
cheapest  anil  most  desirable  methods  for  uniting  rail  joints, 
both  from  the  standpoint  of  durability  and  electric  con- 
ductivity. For  accomplishing  the  work  the  welding  com- 
pany employs  two  welding  trains,  consisting  of  five  short 
cars  each.  Tb.e  welding  train  proper  consists  of  three  cars. 
Fig.  6,  while  one  of  the  other  cars  is  Rnown  as  the  sand 
blast  car.  Fig.  7,  and  one  as  '.he  emery  grinder  car.  Fig.  8. 
On  the  last  car  of  llie  welding  train  is  mounted  a  75-kw. 
rotary  booster  of  the  Crocker- \\'heeler  make.  In  the  sec- 
ond car  is  also  a  rotary  converter.  The  trolley  current  is 
led  first  to  the  booster,  which  holds  it  up  to  a  uniform  voltage 
of  500,  when  it  is  led  to  the  second  transformer  which  deliv- 
ers it  at  300  volts  alternating  to  a  static  transformer  which 
forms  a  part  of  the  welding  head  sb.own  m  the  figure.  The 
secondarv  coil  of  this  transformer  consists  of  a  single  cop- 
per bar  fjent  111  the  form  of  ;i  horseshoe  which  terminates 
nt  the  bottom  of  each  side  of  the  rail  in  a  water-jacketed 
block,  tb.e  face  of  which  is  about  3x4  in.  In  this  trans- 
former the  current  is  stepped  down  to  about  5  volts,  but 
w  ith  about  30,000  amjieres  flowing.  In  the  process  of  weld- 
ing, if  the  rail  is  an  old  one  containing  punched  bolt  holes, 
the  holes  likely  to  be  affected  by  the  heat  are  reaiued  oui 
by  hand  to  about  i',s  in.  in  diameter.  The  object  of  this  is 
to  remove  the  incipient  checks  that  were  formed  in  the 
metal  in  the  process  of  jjunching  and  which  open  froiu  the 
effects  of  the  heat  and  form  an  initial  rupture  which  has 
been  foitnd  to  give  wa\  under  the  stress  of  contraction.  It 
is  found  that  the  rail  is  really  stronger  after  the  holes  ar^' 
ream.'d  to  the  ab(i\e  size  than  Ijefore.  In  a  test  it  was 
found  that  a  6-iii.  rail  with  a  2yi-in.  hole  drilled  through 
the  web  was  stronger  than  the  same  rail  with  a  punched 
hole  of  only  i '-.s  in.  in  diameter.  The  Ijreaking  strength  of 
the  former  was  400,000  11).,  while  tb.e  rails  with  the  inmched 
lioles  br.jke  at  330,000  lb.  l''ollowing  the  reaming,  the  rail 
ends  at  the  welding  points  are  cleaned  with  the  sand  blast 
and  also  the  plates  that  are  to  be  welded  on  to  form  the 
joint.  The  sand  blast  car  i-  ei|iiipped  with  a  5-h.  ]).  motor, 
which,  in  nne  tr.iin  (hues  a  single  acting  air  compressor, 
am'  in  tin-  dtluT  ,-i  clmibk'  ;u'ting.  by  which  .111  .-lir  jiressure 
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rails  each  side  of  the  special  work,  and  the  cables  ha\e 
been  interlaced  and  welded  together.  By  this  means  the 
special  work  is  left  so  it  can  be  removed  or  repaired  with- 
out interfering  with  the  return  circuit.     Although  the  pro 


of  12  lb.  per  sq.  in.  is  generated.  This  is  led  into  a  ver- 
tical tank  containing  sand,  or  an  arrangement  known  as 
the  Tilghman  sand  blast  device,  containing  a  double  set  of 
valves  from   which  ibf  blast   is  led  through  a   2-in.   rubber 
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host-  liTiniriMliiij^  in  a  ;'-x-iti.  iinzzlc.  Sharp  sand  is  lis- '1 
ami  il  ^(■(Hli|■^■^  n.>nall\  aliuiii  jo  Ih,  In  clean  a  joint  ;  it  is  cfti 
ricnl  ami  leaves  llic  snilacr  \:-r\  frr-,li,  insnriii)^  ^'ond  clcc 
liical  innlaii  fur  llic  initial  iiirn-nl.  In  llic  narration  tin' 
all'Miilanl  >\i'ars  a  siiiclii  iivi-r  his  lu-ail.  as  shuun  in  the 
illn-.lraliiin,  'The  car  is  also  provided  with  an  electric 
luaii'r  fur  dryin);  tin-  saml  when  il  lieconies  necessary.  The 
wrldiT  is  next  hrcjiij^hl  into  position  and  the  terminals  1  I 
llic  niu\al)k'  jaws  i)ron;;hl  in  jjositioii  (jii  each  side  of  the 
rail.  'The  welder  pid])er  consists  of  the  transfornier  above 
described,  and  two  cursed  pivoted  jaws,  wliich  are  actu- 
ated l)v  an  horizontal  iivdranlie  cylinder  which  c(jniiecls 
llic  iippci-  lerininals  ol  the  jaws  and  to  which  power  is  com- 
niniiic.aled  li\  a  small  pinnp  operateil  liy  hand  power,  as 
^hown.  riu'  weldin.t;'  head  is  suspended  to  an  adjustal)li 
jih  .ami  li\  means  of  |)ower  may  he  raised,  lowered  and 
luined  from  one  side  to  the  other,  so  as  to  operate  on  cither 
rail.  The  splice  bars  that  are  employed  are  about  i  x  3  in. 
;ind  from  17  to  2^^  in.  in  leiiijth.  These  are  first  i)rei)ared 
by  haxint;'  a  ))ear  shaped  jirojection  of  5^  in.  puncheil  up 
at  each  end  and  ;;  similar  sliaped  piece  fitted  into  tln'  cavity 
on  the  other  side  of  the  bar.      The  prnjectii>ns  form  the  in- 


FIG.  0-OLn  CAR. 

itial  points  of  contact  when  placed  in  position  aijainst  the- 
web  of  the  rail.  For  the  middle  contact  a  thin  stri])  of 
metal  is  placed  between  the  bar  and  rail  and  the  middle 
weld  is  made  first.  '1  he  bars  l)ein_t;'  in  place  the  terminals 
of  the  transforniers  are  liekl  against  the  base  with  a  pressure 
of  about  J.ooo  lb.,  and  as  soon  as  the  curient  is  well  started 
and  heat  generated  the  prc.-isure  is  slacked  off  until  a  weld- 
ing heat  is  obtained,  when  pressure  is  mcreased  to  about 
,55  tons  and  held  until  the  metal  has  cooled  or  become  dark. 
The  secret  of  success  in  electric  welding  has  been  found 
by  experiment  tc  consist  in  working  the  hot  metal  by  pres- 
sure as  is  accomplished  in  ordinary  welding  by  the  black- 
smith's hammer.  The  welds  are  made  at  three  points  on 
the  bar,  first  at  the  middle  and  through  the  web,  then  at 
the  ends  of  the  bar.  In  case  there  is  a  gap  between  the 
ends  of  the  rails  it  is  filled  bv  means  of  shims  consisting 
of  thin  rail  sections,  which  are  provided  in  different  thick- 
nesses. .\n  auxiliary  equipment  of  the  welding  car  con- 
sists of  a  motor  to  run  the  jib,  which  carries  the  welding 
head,  and  a  motor  to  operate  a  small  rotary  pump,  which 
causes  the  water  to  circulate  through  the  welding  blocks. 
There  is  also  a  blower  driven  bv  this  motor  which  delivers 


a  blast  to  a  water  cooling  tank  located  cjii  the  roof  of  the 
car  as  shown,  and  which  is  provided  with  |)crforatc<l  sliclvcs 
tc)  facilitate  the  cooling  process.  I''ollowing  the  welding 
[iroccss,  in  case  the  joint  is  too  high  <jr  uneven,  tlie  emery 
grinding  car  is  brought  into  position  and  the  surface  is 
ground  down  to  a  uniform  line.  'I'wo  emery  wheels  are 
provided,  one  for  each  rail,  which  are  niounte<l  as  shown, 
in  a  swinging  frame,  and  are  driven  from  an  electric  motor 
by  means  of  \'-shaped  belts  and  grooved  wheels.  The 
frame  is  so  mounted  that  it  can  be  moved  back  and  forth 
like  a  jack  plane,  and  so  bring  the  surface  to  a  perfect  level. 
With  the  abfjve  described  e(jui|)ment.  from  four  to  six  rail 
joints  can  be  welded  in  an  hour.  In  1897  the  c<»mpan\ 
welded  364  joints  in  a  6-in.  rail  at  Johnstown,  I'a..  and  up 
to  date  only  one  of  these  joints  has  broken,  although  the 
track  has  been  in  continuous  service. 

Special  work  with  hardened  steel  centers  is  emplincd  and 
is  purchased  of  the  Lorain  Steel  Co.,  W'm.  Wharton,  jr.,  & 
( "o.  and  the  Pennsylvania  Steel  Co.  The  Hnffalo  Ry.  has 
laid  about  17  miles  of  track  with  rails  made  by  the  Penn- 
sylvania .Steel  Co. 

SI'LICEU  CARS. 

The  rolling  stock  includes  y6  cars  from  jtj  to  31  It.  iu 
length,  which  have  been  rebuilt  from  16  and  i8-ft.  cars  tliat 
have  seen  from  six  to  eight  years'  service.  These  long  cars 
are  not  in  all  cases  made  by  splicing  two  short  cars,  but 
in  many  cases  the  old  car  is  expanded  to  the  new  dimen- 
sion, as  shown  in  Figs.  9.  10  and  ii.  The  body  is  first 
cut  in  the  middle  and  the  parts  separated.  The  old  sills  are 
then  united  by  a  ship's  splice,  when  a  new  sill  4^-2  x  5  in. 
with,  entire  new  floor  framing  and  end  sills  is  placed  under 
the  wliole,  and  the  new  and  old  sill  bolted  together  at  in- 
tervals. This  plan  is  followed  in  order  to  give  more  head- 
room in  the  car  and  to  provide  strength.  An  8-in.  steel 
plate  ?/v  in.  thick  covers  both  sills  and  is  bolted  to  the  out- 
side, while  there  is  a  steel  angle  plate  upon  the  inside  at 
each  corner  extending  18  in.  each  way.  The  truss  rods  cofi- 
sist  of  a  flat  plate  2]/  x  Vs  in.  placed  just  under  the  window 
frames  but  bent  down  at  each  end  at  the  second  windo\> 
from  the  end  of  the  car,  and  linked  into  an  eye  bolt  an- 
chored to  an  angle  iron  on  the  bottom  of  the  sill.  A  scconil 
straight  flat  bar  2^  x  ^4  •"•  is  placed  ju.-Jt  above  the  form^.r 
and  extends  the  whole  length  of  the  car  through  the  end 
post,  where  it  is  held  in  position  by  heavy  nuts.  The 
sides  of  the  car  are  filled  out  with  new  posts  and  panels, 
and  the  letter  board  in  case  it  is  wide  in  the  old  construc- 
tion, is  arched  out  above  the  windows.  The  hoods  are  then 
spliced  out  12  in.  The  deck  lights  are  of  chipped  glass  and 
are  stationary  except  two  at  each  end  on  the  opposite  sides 
The  bumper  is  formed  by  a  cnn-ed  channel  bar  8  x  2  in. 
and  weighs  1 1  lb.  to  the  foot.  It  is  estimated  that  the  co.s} 
of  the  spliced  cars  is  about  $700. 

All  the  cars  of  the  system  are  equipped  with  fenders  of 
the  type  shown  in  Figs.  1 1  and  1 2  and  which  were  designed 
by  the  master  mechanic  of  the  company  and  made  in  the 
repair  shop.  Quite  a  number  of  the  cars  on  this  system 
have  an  additional  stationary  fender  consisting  of  steel 
frames  placed  on  a  line  with  the  edge  of  the  bumper  and 
left  to  slant  back  to  the  dash. 

The  rolling  stock  of  the  entire  system  comprises  642 
motor  passenger  cars.  98  trail  cars,  72  ser\'ice  cars,  con- 
sisting of  snow  sweeper,  plows  and  levelers.  .-Ml  the  cars 
are  provided  with  vestibules  of  the  Brill  patent  detachable 
tvpe.    Fifty  of  these  spliced  cars  are  mounted  on  Brill  27-F 
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trucks  and  equipped  witli  G.  E.  57  motors,  and  controlled 
by  electric  brakes  of  the  G.  E.  type  with  a  special  controller 
and  handle  for  operating  the  brake.  Other  spliced  cars  arc 
mounted  on  double  trucks  which  were  rebuilt  from  some 
single  trucks  of  the  company's  own  make,  known  as  the 
Buflfalo  truck,  and  used  under  i6-ft.  cars.  The  motor  an^i 
brake  equipment  of  these  is  the  same  as  for  the  50  car.s 
described  above.    There  are  67  24-ft.  cars  which  were  built 


of  Brill  cars,  28  ft.  in  length,  with  Hale  &  Kilburn  cross 
seats,  are  mounted  on  Brill  No.  27  trucks  and  equipped  with 
four  G.  E.  1,000  motors  and  b.and  brakes  and  are  operate' 1 
on  the  Buflfalo  &  Niagara  Falls  line.  These  with  some  of 
the  suburban  cars  frequently  attain  a  speed  of  from  50  to 
60  miles  an  hour.  This  speed  is  easily  made  wherever  the 
current  holds  up  to  the  full  550  volts.  Ten  31 -ft.  cars  with 
cross  seats  and  numnted  on  Brill  No.  27  trucks  with  four 


I'u;.  ui-PKocESis  or  keuuilihni.. 

by  the  Brill  company  and  which  are  mounted  on  Brill 
maximum  traction  trucks  and  equipped  with  G.  E.  1,000 
motors,  and  controlled  by  .Sterling  safety  brakes,  whicli  ar;: 
said  t!)  be  giving  excellent  satisfaction.  There  are  30  27-fi:. 
cars  which  were  built  by  the  Gilbert  Car  Co.,  of  Troy,  and 
wiiicli  are  mounted  on  Bemis  trucks,  equipped  with  (',.  E. 
57  motors  and  electric  brakes.  There  are  five  27-ft.  Brill 
cars  on  maximum  traction  trucks  with  G.  E.  1,000  motor? 
ancl  e<|uippecl  with  air  brakes  of  the  Ciiristonsen  type,  with 


FIi;.  12     KKNDKR. 

axle  driven  compressors,  the  compressor  being  attached  to 
the  pony  axle  of  the  truck. 

Tliirty  equipments  of  the  Standard  Air  Brake  Go's,  make 
of  axle  compressors,  which  have  been  in  successful  opera 
tion  since  1892,  have  recently  been  removed  from  closed 
cars  and  remounted  on  summer  cars  and  the  closed  cars 
equipped  with  Xu.  57  motors  and  electric  brakes.     Thirty 


VII..  11     KliBUILT  CAR. 

G.  E.  57  motors,  and  electric  brakes  are  operated  on  llie 
Buffalo  and  Lockport  line.  On  some  of  the  other  divis- 
ions single  truck  cars  arc  run.  some  ol  which  are  21  fi, 
in  length,  others  16-ft.  and  18-ft.  cars,  l)ut  these  are  all  of  ;\ 
style  that  are  not  suitable  for  splicing.  It  is  the  intention 
of  the  company,  however,  lat^T  on,  lo  employ  only  double 
truck  cars,  and  all  new  cars  are  to  be  mounted  on  Pjrill  No. 
2/  trucks  with  four  motors.  Next  year  the  rolling  stock 
will  be  increased  l.iy  the  addition  (if  100  open  cars,  50  oi 
which  will  be  14-bench  cars,  the  others  13-bencli.  There 
will  be  no  seats  on  the  platforms  and    the  bodies  will    be 


Fir,.  1,?~  SNOW  FENCES. 

mounted  on  27  V  Brill  trucks,  as  stated,  with  four  G.  E. 
1,000  motors.  Before  the  Pan-American  Exposition  which 
is  to  be  opened  in  Buffalo  on  May  i,  igor,  an  addition  of 
200  long  cars  will  be  made. 

The  standard  color  for  cars  operated  in  the  city  is  wine 
color,  with  the  exception  of  the  50  long  cars  that  are  run 
in  the  city  limits  and  which  are  painted  green.  The  color 
for  the  intcrurlian  cars  is  yellow  or  orange.     The  wheels 
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cmployi.'(l  by  lliu  cuinpany  aru  iiiailc  \))  llic  New  \nvU  (  nr 
WliCL'l  Works,  <jf  I'.nlTalt). 

The  snow  plow  c(|iiipiiiciit  iiutliulcs  nine  Rii),'tjli's  rotary 
inacliincs,  c(|'.iipi)f(l  with  (.1.  JC.  i  ,o(X)  motors,  aii'l  whicli 
were  iiiailc  in  the  eoiiipany's  shops.  'J'here  is  one  ,Mc(iiiiie 
plow  and  two  old  t_\  pe  T.  11.  sweepers.  There  arc  also 
seven  doiiljle-shear  |)lows  designed  by  the  master  macliani'- 
and  made  in  the  shops.  The  first  oi  ihese  was  built  last 
\ear  ;inil  prn\-e(|  so  rFfieienl  that  six  ollu-rs  have  rccentiv 
liecn  i-i.ii>lnuuil.  wilh  Ihis  dilTerenee  that  the  shear  of  th'' 
new  iinis  is  dnnlilc-,  so  that  the  lower  half  may  be  lifted 
wilhonl  raisin.n'  tile  entire  weight.  These  plows  are 
ccpiipped  with  two  ( i.  ]■'..  57  motors,  and  weigh,  fnll> 
(■i|nippeil,  .diiiiil  1.^  Ions.  'ITe  siiear  is  (|uite  long 
and  is  set  at  an  .-mgie  of  abnnl  45  .  The  framing  is  very 
hc;iv\,  of  oak  tindier,  with  sills  1  j  x  6  in.,  set  edgewise,  and 
on  the  o])posite  sides  that  sill  extends  forw.-n'd  to  the  end 
of  the  shear  near  the  top.  Tlie  side  franus  "l  the  trnci, 
are  made  with  two  channel  irons  whieli  fni-ni  a  box  and  en- 
close an   0,1k   timber.     These  side  bars  also  extend   to  the 


place  by  short  posts  driven  into  the  ground,  to  which  the 
bottoms  of  the  panels  are  nailed. 

The  car  house  section  adjoining  the  repair  sh(jp  has  ijecn 
added  to  from  time  Iri  lime,  in  sections,  and  now  is  6fX)  ft. 
in  length,  with  brick  walls  and  steel  structural  roof.  In 
ef)nstructing  a  new  power  lunise  at  JcfTerson  and  Eagle  Sts., 
during  the  present  season,  Ijecause  of  a  difficulty  in  getting 
steel  structm-al  work  from  the  mills,  the  company  lias  eni- 
])loyed  old  track  rails.  an<l  finished  up  a  600-ft.  slructuie 
which  is  200  ft.  in  width,  and  has  a  capacity  for  100  cars 
anil  housitig  for  one  of  the  emergency  wagons  and  the 
horses  to  operate  it. 

The  International  Traction  Co.  is  already  making  prepa- 
rations to  meet  the  anticipated  increase  rif  traffic  incident  to 
the  o|)ening  of  the  I'an-American  Exposition,  which  is  to 
be  held  from  May  i  to  Nov.  I,  1901.  Uoth  North  and 
South  America  will  take  part,  and  it  is  claimed  that  this  will 
be  the  first  great  fair — exclusively  .\merican — that  embraces 
a  hemisphere.  The  exposition  will  be  held  on  groun<ls  em- 
bracing several  hundred  acfes.  located  to  the  north  of  Hui- 


ric.  1-4   INTERIOR  or  M.\i..\K.\  rALr.,s  station. 


FIG.  1;     <;OVF.RNIN<".  APPARATUS. 


ends  of  the  shear  near  its  lowest  point.  The  plows  are  pro- 
vided with  a  thike  or  leveler,  which  is  operated  from  within 
the  cab  b\-  means  of  worm  gear  and  a  shaft  outside,  around 
which  a  chain  is  wound,  as  shovvn  in  the  illustration.  The 
bracing  for  the  shear  is  made  from  old  llat  and  T-rails  and 
the  back  of  the  shear  is  supported  by  \ertical  sections  of 
T-rails  which  slide  up  and  down  in  guides  made  to  receive 
the  head  of  the  rail.  The  cab  is  closed  with  a  door  on  eacr. 
side,  or  an  opening  which  on  its  lower  half  is  provided  witli 
a  door,  with  heavy  curtains  above,  which  can  be  pulle<i 
down  to  meet  the  door,  and  on  the  opposite  side  from  th:; 
attendant  who  operates  the  Iluke  can  be  closed  entirely, 
making  the  cab  very  comfortable  for  the  workmen.  The 
plow  is  operated  by  three  men,  one  for  the  controller,  one 
to  operate  and  adjust  the  shear  and  ihike  and  one  to  watch 
the  trolley  pole.  In  addition  to  this  equipment  for  snow- 
protection,  the  company  has  erected  in  the  city  limits  about 
16  miles  of  portable  snow  fence.  Fig.  13.  wdiich  is  put  up 
in  the  fall  and  removed  in  sunnner.  This  fence  consists  of 
16-ft.  panels  from  5'-;  to  6  ft.  in  height,  and  wdiich  is  usually 
set  staggered,  as  shown   in   the  ilhistration.   It  is  held   in 


falo,  adjoining  and  including  part  of  Delaware  Park.  The 
location  is  reached  by  six  lines  of  electric  cars,  and  it  is 
the  intention  of  the  company  to  spare  no  expense  to  provide 
ample  transit  facilities. 

In  comiection  with  the  Niagara  power  development,  st 
may  be  stated  that  the  companies  engaged  in  furnishing 
electric  power  comprise  the  Niagara  Falls  Power  Co..  whos-- 
plant  is  located  about  a  mile  and  a  quarter  above  the  falls. 
The  buildings  are  of  gray  stone,  the  larger  of  which  covers 
the  wheel  pit.  which  is  about  150  ft.  deep,  in  the  bottom  of 
which  the  turbines  are  placed,  and  to  which  the  water 
is  led  by  large  steel  penstocks.  \'ertical  shafts  support  hori- 
zontal generators,  as  .shown  in  Fi.gs.  14  and  15:  the  latter 
shows  the  governing  mechanism.  The  water  on  passing 
the  turbines  is  directed  into  a  tunnel  29  x  18  ft.,  located  200 
ft.  below  the  surface  of  the  city,  and  discharges  into  the 
gorge  just  below  the  .-Xmerican  end  of  the  company's  steel 
arch  bridge,  and  7.000  ft.  from  the  wheel  pit.  The  present 
capacity  of  the  plant  is  50.000  h.  p.,  but  work  has  already 
begnn  adjoining  the  former  plant  for  a  second  equipment 
ha\ing  the  same  capacity  as  the  original  station.     A  new 
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transmission  line  will  also  be  built  to  Buffalo  in  the  near 
future,  and  it  is  the  intention  of  the  International  Traction 
Co.  to  put  up  a  transmission  line  of  its  own. 

A  second  company,  known  as  the  Niagara  I'alls  Hy- 
draulic Power  &  Marufacturing-  Co.,  controlled  by  Schoel- 
kopf  tS:  Son,  furnishes  a  large  output  of  power  for  local 
manufacturers  and  chemical  reduction  works.  This  plan 
is  located  just  below  the  .Vnurican  Falls  and  the  water  is 
led  down  the  bluff  in  penstocks  to  turbines  at  the  foot  of  the 
.gorge.  There  is  also  a  plant  for  generating  jjower  for  local 
lighting. 

On  the  Canadian  side  is  the  plant  of  Niagara  Park  Power 
Co.,  which  was  recently  burned  and  is  being  rebuilt.  This 
plant  had  a  capacity  of  2.500  h.  p.  The  water  is  taken  froii' 
the  river  just  above  the  falls  and  is  discharged  through  a 
tunnel  leading  into  the  .gorge  just  below  the  edge  of  the 
Horseshoe  Falls.  This  plant  formerly  supplied  the  power 
for  operating  the  street  railway  lines  on  the  Canadian  side 
of  the  river.  The  turbines  which  were  injured  by  the  fire 
have  been  sent  away  to  be  repaired  ami  the  jtlant  will  be 
restored  to  its  former  capacity. 

M.\N.\GEMENT. 

The  affairs  of  the    International  Traction   Co.   are  con- 

ilucteil  bv  W.  Car\l  V.]y.  jiresident  ;  Daniel  S.  Lamont.  of 
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W.  CARYL  ELY. 


liURT  VAX   HORN. 


Washington,  vice-president;  Burt  \  an  Ht)rn.  general  man- 
ager; R.  S.  Danforth,  general  superintendent,  with  five  as- 
sistant superintendents  :  Richard  F.  Rankine,  treasurer  ;  J.  E. 
."Stevenson,  passenger  agent ;  and  Robert  Dunning,  master 
mechanic. 

Mr.  II.  11.  Littell  anil  .Mr,  II.  .\I.  Watson,  former  ofliceis 
of  the  Piuffalo  Railway  Co.,  are  still  residents  of  Buffalo,  the- 
latter  being  president  of  the  local  Bell  Telephone  Co. 


By  next  spriiifc  the  electric  railway  between  Grand  Rapids  and 
Kalamazoo,  Mich.,  will  be  in  operation  for  the  distance  of  50  miles. 
It  is  said  that  the  fare  will  be  at  the  rate  of  one  cent  a  mile  and  the 
line  will  compete  directly  with  the  steam  road  between  the  two 
points. 


W  W.  Hatch,  who  has  been  engaged  in  constructing  and  operat- 
ing electric  lines  for  the  past  to  years,  has  organized  the  Goshen  & 
Indiana  Traction  Co.,  to  construct  56  miles  of  intcrnrban  connect- 
ing Goshen  with  -Angola.  The  private  right  of  way  has  all  been 
secured  and  the  new  line  will  enter  a  large  territory  at  present  with- 
out transportation,  passing  through  the  towns  of  LaGrange,  Lim.-\, 
Orland  and  along  the  north  shore  of  Lake  James.  The  officers  are 
Judge  F.  S.  Roby,  president:  W.  W.  Hatch,  vice-president  and  gen 
cral  manager:  John  F.  .Shuman.  secretary:  Sol.  A.  Wood,  auditor: 
and  T.  M.  Hatch,  electrician.     General  office,  Goshen,  Ind. 


Tlie  following  extract  from  a  report  made  to  one  ol  his  clients 
l)y  John  .\,   Heeler,  consulting  engineer,  is  very  interesting. 

The  record  of  tie  repairs  extcndin.g  over  a  period  of  several 
years,  upon  the  lines  examined,  discloses  the  following  facts,  which 
:.re  tabulateil  below.  The  rails  have  been  divided  into  three  classes, 
the  30-lb.  and  3S-lb.  rail  (26.83  .Tud  2.67  miles  respectively)  being 
designated  as  class  A.  It  was  impossible  to  separate  the  repairs 
between  these  rails,  and  as  the  35-lb.  rail  helps  out  the  .p-lb.  rail  to 
a  certain  extent  by  it  being  a  stiffcr  and  better  rail,  it  is  not  unfair 
to  the  30-lb.  rail  at  least." 

The  second  class,  B,  represents  but  a  small  amount  of  40-lb. 
rail,  3.40  miles,  that  has  been  repaired. 

The  third  class,  C,  represents  11  miles  of  4S-lb.  and  27  miles  of 
48-lb.  rail,  whicli  arc  almost  identical  sections,  the  latter  having  the 
advantage  of  3  lb,  per  yd.  additional  weight. 

Car-house  tracks,  dead  tracks,  and  other  tracks,  not  in  frequent 
use,  have  not  been  included  in  these  figures,  neither  has  the  heavy 
T-rail  track  of  recent  construction,  it  having  recpiired  no  repairs 
during  the  period  covered  by  the  report. 


Total  iiumt>er  of  miles  repaired 

Total  number  of  ties  placed 

Total  cost  of  ties,  including  labor  of 

placing 

Number  ties  per  mile 

Cost  per  mile 

Average  co,st  per  tie  for  labor  placing.. . 
i'erceatajje  of  the  mileaf»e  of  the  s.vsteni 

covered  by  these  reijairs 

Percentage  of  cost  of  the  repairs 

Ratio  of  cost  per  mile  of  track 

I'er  each  dollar  expended  on  class  **A'*.  I 


29.50 
26,867 

527,355.11 
911 
9927,30 

.52 

29.8  per  cent 
71 

2.30 
Sl.OO 


3.40 
1,249 

$1,613.58 
367 
S474.70 

.79h 

3.5  per  cent 
4  " 

1.14 

S0,4S 


38.00 
8,637 

59,700.43 
227 

ass.27 

.62', 

34.8  per  cent 
25 

0.(.S 
S0.29 


.\s  is  seen  from  the  foregoing,  the  tie  repairs  have  been  distrib- 
uted as  follows: 

29.8  per  cent  of  the  system  has  received  71  per  cent  of  the  repairs. 
3.5  per  cent  of  the  system  has  received    4  per  cent  of  the  repairs. 

38.4  per  cent  of  the  system  has  received  25  per  cent  of  the  repairs. 

Or,  for  every  68  cents  expended  upon  45-lb.  and  48-lb.  rail  track 
per  mile  there  has  been  $1.14  expended  upon  the  40-lb.  track  and 
$2.38  upon  the  30-lb.  and  3S-lb.  track.  Or,  to  state  it  another  way. 
for  every  $1  expended  upon  class  A,  48  cents  has  been  expended 
upon  class  B  and  29  cents  upon  class  C. 

This  ratio  will  not  suffice  to  represent  the  difference  in  joint  and 
special  work  repairs,  including  mates,  frogs,  switches,  crossings, 
etc.,  and  as  for  bonds,  it  is  alinost  impossible  to  maintain  them 
upon  the  30-lb.  track.  The  loss  in  electrical  return  on  the  light 
rail  is  therefore  tremendous. 

.\nother  important  question  arises,  as  to  what  is  the  condition 
of  these  various  classes  of  rail  at  present.  The  30-lb.  rail,  with 
nearly  four  times  the  repairs  of  the  48-lb.  rail,  it  would  seem,  ought 
lo  be  in  very  fair  shape,  but  on  the  contrary,  it  is  not. 

Tne  foregoing  figures,  based  upon  actual  expenditures  on  the 
various  classes  of  rail,  demonstrate  the  necessity  of  employing  good 
heavy  steel  rails,  better  than  a  long  treatise  upon  this  subject. 
Suffice  it  to  say,  that  the  best  practice  demands  7S-lb.  T-rail  upon 
suburban  lines,  where  50-lb.  T-rail  was  formerly  used,  and  lOO-lb, 
;ind  ti7-lb.  girders  instead  of  .s6-lb.  and  6o-lb.  girders.  High  speed 
and  heavier  cars  demand  this. 

With  a  60-lb.  to  75-lb.  T-rail  upon  lines  tnot  requiring  paving) 
the  repairs  would  be  much  less  than  what  a  48-lb.  rail  requires.  The 
general  surface  and  line  would  hold  (.e-xcept  where  interfered  with 
by  some  outside  agency,  such  as  sewer,  water,  gas,  or  other  exca- 
vation  until  the  ties  disintegrated. 

The  bonds  placed  under  the  angle  bars  would  be  amply  pro- 
tected, cost  less,  have  less  resistance,  and  give  a  much  better  return. 

The  weight  of  the  rail  is  not  only  felt  in  the  tie  and  track  repairs, 
but  at  the  power  house,  in  decreased  coal  consumption;  at  the 
shops  in  the  repairs  to  rolling  stock;  at  the  superintendent's  office, 
in  better  time  made  and  less  interruption  to  the  regular  service: 
by  the  public  in  smoother  track  and  more  pleasant  riding;  by  the 
stockholders  in  decreased  expenses  and  increased  receipts. 


The    electric    line    between     Greenwood     and 
scheduled  to  be  opened  by   December  15th. 


Indianapolis    was 
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CAST  WELDING  ON  THE  CALUMET,  CHICAGO. 


TIiL-  CaliiiiK-l  I'.leclric  Strt-ct  Railway  Cu.,  which  has  a  total  of 
80  miles  of  track,  has  decided  to  cast-weld  all  the  joints  on  its  sys 
lent  usiiiK  the  system  of  the  Milwaukee  Kailjoiiit  &  WeldiiiK  Co. 
imdcr  license  from  that  company.  The  work  to  he  ilone  at  once 
will  he  the  weldiiiK  ol  f(jur  miles  ni  track  laid  with  --in.  8s-lb. 
girder  rails;  this  is  located  in  I'ulhn.in.  The  Calumet  coni|>any 
will  have  the  advaiUaRC  ol  heiny  aide  to  prosecute  the  work  duriuK 
the  daytime  on  all  the  double  track  sections,  the  traflic  being  such 
that    one   tr.ick    will    siirriic    fur   it    while   the   other   is   being    welded. 
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I'lC.  1-  HKATEK  CAR. 

On  sonic  ol   the  single  track  lines,  also,  there  will  be  no  necessity 
for  night  work. 

Ordinarily  the  welding  outtit  is  carried  on  a  mimber  of  wagons 
requiring  horses  and  teamsters,  which  means  a  considerable  increase 
in  the  cost  unless  the  road  is  one  which  has  a  number  of  horses  of 
its  own  which  can  be  put  in  this  service.  Being  free  to  make  greater 
use  of  his  tracks  for  hauling  the  apparatus  and  supplies  than  could 
be  done  on  most  roads,  Mr.  H.  M.  Sloan,  general  manager  of  the 
company,  designed  the  "welding  train"  which  we  illustrate;   it  was 


or  lorclies  used  for  heating  the  rail  ends  before  pouring  the  joints. 
The  company  has  J5  of  the  White  rail  joint  heaters  made  by  the 
White  .Manufacturing  Co.,  of  Chicago;  these  heaters  were  illus- 
trated atid  described  in  the  "Review"  for  October  last,  page  72H 
.\  special  car  body  was  built  to  carry  these  50  that  half  of  the 
torches  may  be  burning  and  not  interfere  with  each  other.  This 
car  is  shown  in  outline  in  Fig.  i.  The  frame  consists  of  two  side 
liieces  16  ft.  long  connected  at  the  ends  by  iron  straps  f^  x  4  in.  in 
section.  Each  side  piece  is  made  up  of  two  bars  K  x  4  in.  spaced 
I'/i  in.  apart.  'I'o  the  side  frames  are  riveted  the  four  straps,  J4  "  4 
in.,  which  pass  over  the  pedestals.  The  wheels,  pedestals  and  axles 
above  the  floor  level  are  boxed  in  as  shown.  The  heaters  are 
12  in.  in  diameter,  but  the  pump,  torch  arms,  etc.,  prevent  close 
packing  and  a  flofir  space  18  x  22  in.  is  provided  for  each  healer, 
the  whole  car  carrying  24  of  them.  Kach  heater  is  held  in  position 
by  block-i  fastened  to  the  floor. 

CUPOLA  CAK. 

The  cupola  car  is  about  30  ft.  long  and  6  ft.  10  in,  wide  over  the 
side  sills.  It  is  mmnted  on  two  Cloud  steel  trucks,  which  arc 
placed  18  ft.  (1  in.  c.  to  c.  The  wheel  base  of  each  truck  is  62  in., 
making  the  wheel  base  of  the  car  23  ft.  8  in.  These  trucks  are  fitted 
with  the  M.  C.  15.  standard  journal  boxes,  and  differ  from  those 
made  for  steam  railroad  service  only  in  having  the  transoms  spaced 
2  in.  apart  instead  of  12  in.  The  wheels  are  33  in.  in  diameter.  The 
axles  are  3^  in.  at  the  motors,  3H  in.  in  the  wheelfit  and  3^  in. 
at  the  journals.  The  brasses  are  M.  C.  B.  standard  filled  with 
babbitt,  .\xles  of  these  dimensions  were  used  because  the  coni- 
j)auy  had  them  in  stcck,  and  in  event  of  their  proving  too  small 
they  can  be  easily  replaced.  The  brake  rigging  is  the  .\tcGiiirc 
standard  inside  hung  type  redesigned  to  avoid  the  motors.  Pressure 
on  the  brak«  is  applied  by  means  of  a  lever  moving  in  a  vertical 
plane;  this  lever  cTjunects  with  and  gives  motion  to  transverse 
shafts  placecl  between  the  axles  of  each  truck  and  moving  the  brake 
shoes  by  mjans  of  cranks  and  links. 

The  car  has  a  metal  frame,  the  longitudinal  sills  being  four  7-m. 
"Providence  girder"  rails  taken  cut  of  some  old  track  in  Pull- 
man. Figs.  2  and  3  show  the  car  before  the  motor  and  blower 
were  housed  in.  The  four  sills  are  spaced  21,  38,  and  21  in.  between 
centers,  and  held  transversely  by  11  tie  rods  made  of  J»-in.  rods, 
placed  inside  of  i-in.  wrought  pipes;  sections  of  iJ/^-in.  pipe  of 
the  proper  lengths  are  slipped  over  the  l-in.  pipes  and  act  as  dis- 


CUPOLA  (.AR. 


lor  the  most  pan  built  in  the  company's  shops,  the  details  being  de- 
signed by  Mr.  W.  --\.  Harding,  master  mechanic  and  electrical  en- 
gineer. 

The  outfit  consists  of  four  cars:  a  cupola  car.  a  sand  blast  car,  a 
heater  car,  and  a  supply  car. 

The  supply  car  is  a  flat  car,  with  a  platform  6x9  ft.  and  26  in. 
high  above  the  rails;  it  has  coupling  bars  so  that  it  can  be  hauled 
or  pushed  by  a  motor  car.  This  car  is  to  carry  the  jackets,  molds, 
clamps,  etc.,  when  they  are  distributed  along  the  track:  it  follows 
the  men  who  remove  the  dirt  around  the  joints. 

The  he.ater  car  is  a  car  especially  designed  to  transport  the  lamps 


tance  pieces  between  the  sills.  The  nuts  on  the  tie  rods  show  plainly 
in  Fig.  2.  The  bolsters  are  trusses  built  up  i  x  SJ-j-in.  bars,  and 
.-ire  arranged  to  get  the  car  body  as  low  as  possible.  Six  diag- 
onal braces  of  >i  x  3-in.  iron  are  placed  between  the  sills  at  the 
center  of  the  car.  M  9  ft.  3  in.  from  each  end  are  wooden  dis- 
tance pieces  placed  between  the  sills  and  cover  plates  I  x  6  in. 
placed  top  and  bottom  with  bolts  each  side  of  each  sill.  The  floor- 
ing of  the  car  is  of  2-in.  oak  planks  12  in.  wide.  Strap  iron  strips 
are  placed  along  the  side  edges  so  as  to  protect  the  planking. 

The  cupola  furnace  is  made  of  '-^-in.  boiler  steel,  34  in.  in  diame- 
ter and  to  ft.  high.     The  weight  without  the  brick  lining  is  1,800 
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lb.  The  cupcla  is  si:i)<.!iiUd  on  four  4  in.  x  7  in.  x  %  in.  springs 
by  brackets  riveted  to  the  barrel  aboout  2  ft.  from  the  top.  The 
center  line  of  the  cupola  is  5  ft.  4  in.  from  the  center  of  the  truck. 
The  frame  supporting  the  cupola  is  built  of  12  .x  12  in.  timbers, 
four  sections  of  7-in.  Providence  girder  rails  and  bar  iron.  The 
center  line  of  the  tuyere  pipe  is  17  in.  from  the  bottom  of  the 
cupola.  The  bottom  of  the  cupola  being  only  18  in.  above  the  rail, 
the  doors  for  dumping  are  made  double.  Two  spouts  for  the  hot 
metal,  each  20  in.  long,  arc  provided;  they  project  at  angles  of 
45^  with  the  center  line  of  the  car.  The  charging  platform  is  s 
ft.  above  the  under  side  of  the  car  sills,  and  is  guarded  by  a  rail- 
ing made  of  pipe.    The  capacity  of  the  cupola  after  the  first  charge 


I'Kl.  4    CUl'OLA  C.\K  AT  WORK. 

is  melted,  is  estimated  at  three  tons  per  hour.  The  open  space  at 
the  right  of  the  cupola  in  Fig.  2  is  utilized  for  storing  the  ladles 
and  tools.  The  space  farther  to  the  right,  under  the  stairway,  is 
for  the  coke;  a  hinged  platform  (which  is  shown  lowered  in  the 
cut)  is  provided  for  the  Tuan  who  shovels  the  coke  up  to  the 
charging  platform. 

The  blower  for  the  cupola  is  a  No.  4  Sturtevant  fan  belted  to 
a  10  h.  p.  compound  wound  Crocker-Wheeler  motor;  these  are 
located  as  shown  in  Kigs.  2  and  3.  The  motor  and  blower  are  cov- 
ered in  the  top  01  the  bcx,  being  on  hinges  and  sloped  so  that 
supplies  and  tools  cannot  be  piled  on  it  by  careless  workmen.  The 
blast  pipe  is  10  in.  in  diameter,  and  at  the  cupola  is  provided  with 
a  flexible  connection.  The  compound  winding  of  this  motor  is 
utilized  to  secure  a  uniform  speed  at  various  voltages,  to  compensate 
for  the  drop  of  potential  at  the  ends  of  the  longer  lines. 

\  special  controller  made  in  the  company's  shops  is  arranged 
lor  the  blower  motor  giving  uniform  speed  at  three  diflferent  volt- 


ages, 450,  SOD,  575.  This  is  done  by  cutting  out  the  series  field 
when  the  voltage  drops  from  575  to  500,  and  by  reversing  the 
series  winding  for  a  voltage  of  450.  In  series  with  this  special 
"three  voltage  controller"  is  an  automatic  controller  (Schuman  & 
Ilaydon).  Both  of  these  controllers  are  mounted  on  the  boards 
shown  at  the  right  of  the  car  controller  in  Fig.  2. 

The  K2  controller  for  the  car  motor  is  at  one  side  of  the  car  in  a 
position  eiiually  convenient  for  the  motorman  when  running  ahead 
or  aback.  The  car  motors  are  two  WP.  50's,  both  mounted  on 
the  truck  at  the  far  end  from  the  cupola.  To  mount  lliem  on  the 
nthcr  truck  would  have  made  a  greater  weight  available  for  traction. 


til,.  7     LLEAMNi.   .I'JIMS. 

but  it  was  deemed  of  more  importance  to  have  the  motors  where 
they  would  be  readily  accessible.     As  mounted,  the  end  of  the  car 
may  be  lifted  and  the  motor  truck  easily  run  out. 
Fig.  4  shows  this  car  as  completed. 

SAND  BLAST  CAR. 

One  of  the  things  essential  to  cast  welding  is  the  thorough  clean-, 
ing  of  the  rail  end,  and  nothing  has  been  found  so  efiicacious  for 
this  as  a  sand  blast.  The  sand  blast  car  rf  the  Calumet  is  18  ft.  long 
by  6  ft.  wide,  mounted  on  a  four-wheel  truck.  The  truck  used  is 
a  Three  Rivers  truck  rebuilt;  the  length  of  the  truck  support  is  17 
ft.  6  in.,  and  of  the  wheel  base  8  ft.  Extra  heavy  springs  have 
been  added  to  support  the  car  body,  which  when  loaded  will  weigh 
probably  10  tons.  One  \V.'  P.  50  motor  is  mounted  on  each  axle. 
The  side  sills  of  the  car  arc  of  Georgia  pine,  4  x  10  in.  and  the  end 
sills,  8  X  10  in. 

The  equipment  of  this  car  consists  of  one  15-h.  p.  motor,  belted 
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10  an  n  x  10  in.  air  compressor,  and  a  sand  blast.  The  motor  is 
located  midway  of  ihc  length  of  the  car,  and  at  one  side.  It  is 
belted  to  the  air  compressor,  which  was  made  by  the  Geo.  F.  Blake 
Manufacturing  Co,,  and  has  a  capacity  of  120  cu,  ft.  of  free  air  per 
minute  al  200  r,  p,  m.  f)n  the  same  end  of  the  car  is  a  20-in.  air 
tank  8  ft.  long  made  out  of  an  extra  heavy  steam  header  formerly 
used   in   the   power  house, 

l''runi  this  tank  a  3-in,  pipe  leads  along  the  outside  of  the  car 
to  ,1  double  feed  sand  blast,  built  to  order  for  tlie  Calumet  com- 
pany by   B,   C.   &   R.   A.   Tilghman.     This  apparatus  is  20  in,   in 
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diameter  by  5  (1,  high,  and  is  supported  with  ihe  lowir  end  21  in. 
below  the  car  lloor,  making  it  more  crinveiiioiit  for  Iho  operator 
to  place  sand  in  the  hopper. 

Two  lengths  of  2-in.  rubber  hose  are  attached  to  nozzles  below 
the  car  floor  so  that  two  joints  can  be  cleaned  at  once.  A  water 
light  sand  bo.K  is  provided.  From  this  bo.x  the  sand  runs  into  a 
tray  and  is  then  shoveled  into  the  blast  apparatus. 

The  position  of  the  motorman  and  the  location  of  the  controllers, 
switch,  fuse  box  and  brake  lever  arc  shown  in  Figs.  5  and  6,  which 
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are  from  photographs  taken  before  the  compressor  was  covered  in. 
Fig.  7  shows  the  car  as  completed. 

The  men  using  the  sand  blast  wear  canvas  helmets,  as  shown  in 
one  of  the  engravings;  to  further  protect  them  small  pipes  are 
carried  from  the  air  tank  to  the  helmets  so  that  the  sand  attempt- 
ing to  enter  under  the  cape  will  be  blown  away  by  the  current 
of  air. 


.\s  considerable  'luaniitics  of  sand  will  be  rcjuircd  m  connection 
with  the  rail  welding,  the  chief  engineer  of  the  company,  Mr.  D.  F. 
Schroeckenslein,  has  designed  a  sand  drying  house  shown  par- 
tially completed  in  Fig.  8,  The  house  is  9  x  12  ft.  and  6  ft.  high, 
locateil  near  the  pond  and  tables,  for  cooling  the  condensing  water 
used  in  the  jiower  station.  The  hopper  extends  along  one  side  of  the 
sand  house  and  holds  s  cu.  yd,  of  sand.  On  the  floor  of  the  sand 
house  are  53  sections  of  i-in.  pipe,  16  ft.  long,  spaced  2  in.  between 
centers.  These  pipes  are  screwed  into  an  8-iii.  header  10  ft.  long, 
which  is  connected  to  the  discharge  pipe  from  the  condensers  to 
the  cooling  tabic.  The  fall  Irom  the  discharge  pipe  to  the  sand 
house  piping  is  4  ft.  6  in.  The  water  after  flowing  through  the 
drying  pipes  is  discharged  into  the  o  oling  pond.  This  arrangement 
ilries  the  sand  by  means  of  heat  that  would  otherwise  be  wasted. 

An  one  of  the  pieces  of  auxiliary  apparatus  a  hammer  for  break- 
ing scrap  and  pig  for  the  cupola  was  desirable,  and  accordingly 
Mr.  Harding  designed  and  built  that  shown  in  Fig.  9.  The  stand 
ards  are  old  4;.i-in.  Trails  bent  out  at  the  lower  end;  wrought  iron 
feet  are  bf  lied  to  the  bottoms  of  the  four  legs  for  fastening  to  a 
foundation  built  u\)  of  cross-ties.  Cement  concrete  cast  around 
the  legs  will  increase  the  stability.  For  the  present  the  hammer 
will  be  lifted  by  a  windlass,  but  it  is  expected  later  to  fit  it  with  a 
pneumatic  cylinder. 

We  arc  indebted  to  .Mr,  J.  I'.  Love,  01  the  Calumet,  for  the 
liliolographs  from  which  our  engravings  were  made. 


EFFECT  OF  BOYCOTT  PASSING. 


The  Cleveland  Electric  Ry.  has  survived  the  boycott  against  it 
.lud  has  recently  had  to  order  40  new  cars.  An  ofTicial  of  ih'- 
company  recently  said:  "Our  trade  is  coming  back  to  us  in  nice 
shape.  Saturday  and  Sunday,  N'ovember  25th  and  26th,  our  re- 
ceipts were  $2,000  more  than  on  the  same  days  last  year.  The 
company  has  not  been  able  to  take  care  of  its  patrons  as  it  would 
like.  Inability  to  secure  cars  has  been  the  cause,  in  addition  to  the 
fact  that  the  company  is  disposing  of  all  its  i6-ft.  box  cars.  The 
T.ew  cars  are  28  ft.  long  in  the  clear,  and  when  they  arrive  we  will 
have  sufficient  cars  to  take  care  of  our  patrons  in  the  proper 
manner," 


ROAD   FOR  WESTERN  PENNSYLVANIA. 


E.  .\.  Ferrin,  01  Reynoldsville,  Pa.,  advises  us  that  the  Rcynolds- 
ville  Traction  Co.  has  been  organized  for  the  purpose  of  building 
an  electric  railway  from  that  place  to  Rathmel.  Big  Soldier.  Sykes- 
A  ille  and  Elnora.  a  distance  of  14  miles.  The  company  has  engaged 
an  engineer  who  will  complete  the  surveys,  maps,  etc.,  as  rapidly 
as  possible,  and  it  is  hoped  sufficient  progress  can  be  made  so  that 
bids  for  construction  can  be  received  early  in  January,  igoo.  Mr. 
Ferrin  is  to  be  president  of  the  company  and  the  active  manager. 


RIGHT  TO  CARRY  FREIGHT. 


A  decision  by  Judge  Dissettc,  of  Cleveland,  recently  handed 
down,  is  quite  interesting,  and  the  principle  will  prove  an  important 
one  if  it  is  sustained  by  the  higher  courts.  The  suit  was  brought 
by  H.  C.  Herron  to  enjoin  the  Cleveland  &  Chagrin  Falls  inter- 
urban  road  from  hauling  stone  over  a  section  01  its  road,  that  class 
of  freight  being  forbidden  in  the  franchise.  The  court  ruled  that 
the  granting  of  the  right  to  use  the  street  carried  with  it  the  right 
to  haul  whatever  the  company  saw  fit  as  long  as  it  was  for  the 
accommodation  of  the  public. 


THE  RAILWAYS   COMPANY  GENERAL. 


Among  the  properties  recently  acquired  by  this  company  are  the 
Lewisburg.  Milion  &  W.itsonville  Passenger  Railway  Co..  Milton 
(Pa.)  Electric  Light  Co..  Mf.ntoursville  (Pa.)  Passenger  Railway 
Co.,  and  the  Philadelphi.i  &  Bristol  Passenger  Railway  Co..  Croy- 
don. Pa.  The  officers  of  the  Railways  Company  General  arc 
President.  L.  X.  Downs:  vice-president  and  general  manager,  John 
Blair  MacAfec:  secretary  and  treasurer.  Taylor  Faunce:  general 
superintendent.  D.  A.  Hegarty.  The  general  offices  are  at  1002  to 
lOoS  Hamson  Building.  Philadelphia.  Pa, 
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HALF  FARES. 


The  Rapid  Transit  Co.,  of  Dayton,  O.,  has  obtaiiud  an  exlen- 
ion  of  time  until  Tan.  i,  1900.  to  build  its  lino. 


Contracts  have  been  let  for  a  three  mile  extension  to  the  Toledo 
(O.),  Bowling  Green  &  Fremont  Electric  Ry.,  from  Mermill  to 
Mungen. 


The  United  States  has  furnished  Mexico  with  about  $340,000 
worth  of  electrical  material  so  far  this  year,  according  to  a  recent 
statement. 


The  work  of  relaying  the  street  railway  tracks  in  East  Rome, 
N.  Y.,  is  progressing  rapidly;  when  completed  Hardie  air  motors 
will  be  put  in  .service. 


The  Cleveland,  Berea,  Elyria  &  Oberlin  Railway  Co.  states  that 
it  will  build  in  1900,  an  extension  of  its  present  track  nine  miles 
south  of  Wellington,  O. 


Unless  unforseen  obstacles  arise  the  Greenwich  (N.  Y.)  & 
Schuylerville  Electric  Ry.,  now  in  course  of  construction,  will  be  in 
Dperation  by  Jan.  i,  1900. 


Work  on  the  power  house  of  the  Northampton  (Mass.)  &  Am- 
herst Street  Ry.  is  progressing  rapidly  and  it  is  expected  that  cars 
will  be  running  by  Christmas. 


The  Terre  Haute  Electric  Co.  has  annouucid  that  it  will  sell  25 
street  car  tickets  for  $1,  the  six  for  25  cents  rate,  and  the  books  of 
100  tickets  for  $4  being  withdrawn. 


As  a  sanitary  precaution  the  Brooklyn  Rapid  Transit  Co.  has  re- 
moved the  floor  mattings  from  the  smoking  cars  on  its  elevated 
lines. 


Strong  inducements  are  being  offered  by  the  merchants  of  Mound 
City  in  the  shape  of  bonuses  to  the  Cairo  Electric  Street  Railway 
Co.  to  extend  its  service  to  Mound  City. 


A  surgical  department  has  been  added  to  the  Union  Traction 
Co.,  of  Muncie,  Ind.  This  service  means  immediate  treatment  for 
any  of  the  employes  of  the  company  in  case  of  injury. 


The  report  of  the  Schenectady  Street  Railway  Co..  lor  the  quarter 
ending  September  30th,  shows  gross  earnings  $16,505;  operating 
expenses,  $32,221;  fixed  charges,  $3,267;  deficit.  $18,982. 


George  T.  Bishop,  of  Cleveland,  O.,  in  connection  with  other 
capitalists,  is  attempting  to  secure  permission  to  construct  an 
electric  road  from  Oak  Cliff  to  Dallas  and  Fort  Worth,  Tex. 


Abbott  P.  Smith,  of  37  Purchase  St.,  New  Bedford,  Mass.,  is  se- 
curing franchises  for  an  electric  railway  from  Fall  River  to  Cape 
Cod,  a  distance  of  35  miles.  The  road  will  be  constructed  at  an 
early  date. 


Attorney-General  White,  of  Delaware,  lias  commenced  an  ac- 
tion against  the  Delaware  Electric  Co.  for  revocation  of  its  charter. 
It  is  alleged  the  company  has  not  complied  with  the  requirements 
of  its  charter. 


The  Mount  Pleasant,  Scottdale  &  Connellsville  Electric  Railway 
Co.  will  erect  three  new  brick  buildings  at  Scottdale.  The  car 
barn  will  be  100  .x  150  ft.,  the  power  house  50  x  100  ft.,  and  an 
office  30  X  32  ft. 


Soda  ash  as  a  preventative  of  troubles  from  bad  boiler  waters 
received  strong  praise  before  the  Traveling  Engineers'  Association 
from  an  officer  of  the  mechanical  department  ni  the  Chicago  & 
Northwestern  Rv. 


The  earnings  of  the  Brooklyn  Rapid  Transit  system  for  the 
month  of  November,  1899,  were  $937,849  as  against  $850,760  for 
November.  1898.  and  $796,614  for  November,  1897. 


A  number  of  citizens  of  Tropico,  Glendale  and  Burbank,  Cal.,  are 
holding  mass  meetings  relative  to  the  construction  of  an  electric 
railway  through  these  places  to  Los  Angeles.  The  need  of  such 
a  line  is  very  much  felt. 


The  work  of  surveying  for  a  new  electric  line  between  Saginaw, 
Mich.,  and  Frankenmuth,  has  just  been  completed.  The  work  of 
constructing  the  road  will  not  be  commenced  this  year,  but  will 
be  pushed  in  the  spring. 


The  street  railways  comprising  the  system  of  the  Massachusetts 
Electric  Companies  report  their  gross  earnings  for  the  fiscal  year 
ending  September  30th  at  $4,479,122,  against  $4,111,132  for  the  pre- 
vious year — a  gain  of  $367,990. 


The  Syracuse  (N.  Y.)  Rapid  Transit  Co.  is  being  sued  by  John 
E.  Ladd  for  $10,000  damages.  One  of  the  cars  ran  into  his  wagon, 
throwing  him  out.  Part  of  the  damages  asked  is  for  the  bad  habit 
which  the  team  learned  in  running  away. 


The  Toledo  Traction  Co.  is  now  splicing  26  of  its  i6-ft.  body 
closed  cars  and  making  13  cars  measuring  28  ft.  4  in.  inside;  the  sills 
are  spliced  and  new  trusses  put  in.  The  new  cars  will  each  be 
equipped  with  two  Westinghouse  No.  3  motors. 


Construction  work  on  a  new  railway  in  the  island  of  Hawaii,  to 
be  built  by  .American  capital,  will  soon  be  commenced.  The 
road  will  be  130  miles  long,  and  will  be  operated  by  electricity, 
which  will  be  generated  by  three  water  power  plants. 


The  supervisers  of  Middletown  township  have  granted  the  Phila- 
delphia &  Delaware  Electric  Railway  Co.  the  right  to  the  highways 
of  Middletown  to  extend  its  lines  from  Media  along  the  Baltimore 
turnpike  to  Lenni.     It  will  comprise  a  5-mile  extension. 


Three  miles  of  copper  ground  wire  was  stolen  last  numtli  Irom 
the  tracks  of  the  Inland  Traction  Trolley  Co.,  near  Lansdalc,  Pa. 
The  road  is  in  the  course  of  construction  and  the  theft  was  not  dis- 
covered until  some  time  after  it  occurred.  The  wire  is  valued  at 
about  $300. 


A  trolley  car  belonging  to  the  Ossinning  Electric  Railway  Co., 
of  Sing  Sing,  N.  Y.,  ran  into  a  wagon  loaded  with  dynamite,  re- 
cently. The  dynamite  did  not  explode,  and  aside  from  nearly  scar- 
ing to  death  the  driver  of  the  wagon  and  the  motorman,  no  serious 
dama,£;e  was  done. 


.\  new  method  for  calibrating  the  current  of  an  alternating  cur- 
rent instrument  has  been  worked  out  by  Carroll  D.  Jones  of  the 
physics  department  of  the  University  of  Michigan.  A  transformer 
is  used.  Less  than  one-twentieth  as  much  energy  is  required  in 
this  method  as  in  the  ordinary  industrial  methods. 


The  .XuKTican  Railways  Co.  is  negotiating  for  a  controlling  in- 
terest in  the  Cincinnati,  Newport  &  Covington  Street  Ry.  The 
same  company  has  recently  bought  the  bonds  of  the  Dayton, 
Ohio,  company,  has  bought  outright  the  Springfield,  Ohio,  road, 
and  has  secured  a  $500,000  interest  in  the  Chicago  Union  Traction 
Co. 


The  street  railway  campany  of  Berlin,  which  is  a  no-liccnse 
suburb  of  Hartford,  Conn.,  has  found  it  necessary  to  put  a  special 
car,  known  as  the  "Jag  Car,"  on  Saturday  and  Sunday  nights  to 
convey  some  of  the  residents  home  from  the  neighboring  towns. 
It  is  manned  by  some  of  the  strongest  men  in  the  company's  em- 
ploy. 
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The  Aurora  (l\\.),  V'oikvilli;  &  Morris  Electric  Ry.,  cominciicccl 
oiJcraliiiK  one  si'ction  of  its  road  on  Novc-mbir  71I1.  Power  is 
inirchasc'd  from  tlic  Aurora  Street  Railway  Co.,  but  a  new  ixjwer 
slaliou  will  be  erected  as  soon  as  the  entire  line  is  constructed. 
riie  conipleled  system  will  comprise  36',^  miles,  laid  with  H,(-lb. 
r;iils. 


The  .N'azarilli  iV  Itatli  I'.lectric  Railway  Co.  has  been  incor- 
l)orated  at  llanisburg,  Pa.,  with  a  capital  stock  <il  $24,000.  The 
directors  are:  Joseph  J.  McKee,  F.  W.  Lcmbartz,  .Mvin  Hill,  C. 
A.  Waller,  Truman  M.  Doddson,  of  Bethlehem.  .\.  S.  Kick.  01 
Allentowii,  G.  A.  Schneibelli,  of  Nazareth,  and  ('.  K.  Horn,  of 
Cal;,sauqua. 


A  rei)resentative  i-l  the  New  York  World,  in  allempiinK  to 
demonstrate  the  possibilities  of  the  transfer  system  in  thai  city, 
rode  for  a  single  s-cent  fare  for  24  consecutive  hours,  traveling 
I07;<;  miles  and  receiving  87  transfers.  He  could  have  probably 
continued  indefinitely,  as  he  had  ridden  over  but  a  portion  of  the 
company's  lines. 


The  Delmn  &  Xorthuestern  Electric  R.  R.  is  fast  nearin.i; 
completion.  There  is  but  a  small  amount  of  track  remaining  to 
be  laid,  and  the  power  house  and  car  barns  are  located  at  Farming- 
ton.  The  road  will  be  equipped  with  12  50-ft.  cars  with  center 
aisles,  smoking  rooms  and  toilet  rooms.  Some  of  these  will  also 
Iiave  baggage  rooms. 


T.  Julian  .MctJiU,  the  Minneapolis  representative  of  the 
Westingliouse  Co.,  has  been  working  up  a  project  to  harness  the 
water  power  of  Taylor's  Falls  and  bring  it  into  Minneapolis  and 
St.  Paul  for  light  and  power  in  the  possible  amount  of  6,000  h.  p. 
Tlierc  is  some  doubt  whether  an  electrical  plant  cridd  be  estab- 
lished in  the  center  of  the   new  interstate  park. 


The  death  of  Dr.  M.  1'.  Turner,  in  Ues  Moines,  la.,  recalls 
the  beginning  of  the  street  railway  system  in  that  city.  When 
the  town  was  small  Dr.  Turner  secured  an  exclusive  franchise  and 
constructed  just  sufficient  roadway  to  maintain  the  franchise.  Every 
efTort  was  made  to  annul  this,  but  unsuccessfully,  and  after  many 
years  of  dire  poverty  he  sold  the  system  for  $340,000  cash. 


It  is  expected  that  the  I.ehigh  Valley  Traction  Co.  will  shortly  ab 
sorb  a  number  of  trolley  lines  that  connect  with  its  system.  It  is 
stated  that  the  company  practically  controls  the  Bethlehem  &  Naza- 
reth Railway  Co.  am!  is  negotiating  for  the  Easton,  Bethlehem  & 
Palmer  and  the  Easton  Consolidated  lines.  The  South  Bethle- 
hem &  Sancon  Street  Railway  Co.  is  now  practically  sccureil  by  the 
syndicate. 


A  contemporary  finds  that  the  word  "juice,"  as  applied  to  electric 
currents,  originated  in  Ireland  with  the  employes  of  the  electric 
railway  running  to  the  Giant's  Causeway,  one  of  the  first  street 
railways  built  in  the  world.  Hearing  the  current  called  fluid,  and 
thinking  juice  synonymous  to  this,  they  so  named  the  electricity. 
It  is  suggested  in  Boston  that  the  wonl  ought  to  be  chan.ged  to 
gravy. 


A  transfer  arrangement  has  been  made  in  Brooklyn  whereby 
passengers  on  the  surface  cars  living  in  the  outlying  districts  will 
be  transferred  to  the  elevated  lines  at  several  points  free  of  charge, 
thus  enabling  them  to  make  better  time  to  the  heart  of  the  city, 
and  at  the  same  time  relieving  the  surface  lines  of  a  great  deal 
of  extra  traffic,  and  giving  more  room  in  the  cars  for  the  shorter 
distance  riders. 


(-■onipressttl  air  cars  have  been  willidrawii  from  service  on  the 
28th  and  291I1  St.  crosslown  lines  of  the  Meiropolitan  Street  Railway 
Co.,  of  New  York.  The  cars  have  never  been  popular  with  the 
residents  of  the  neighborliotjd  owinn  to  the  noise  and  greasy  drip- 
jiings  left  in  the  streets. 


There  has  been  considerable  agitation  in  Cleveland,  O.,  recently 
upon  the  subject  of  abolishing  grade  crossings  between  the  steam 
and  electric  lines  in  the  city.  There  are  13.5  such  crossings  at  pres- 
ent and  the  city  engineer  estimates  that  it  wdl  cost  about  $10,000,000 
to  change  lliein  all  over.  Tin-  railroads  are  cxpeiterl  to  bear  a 
l.irge  |)arl  of  this  expense. 


At  the  annual  meeting  01  the  Southwest  Missouri  ICIectric  Railway 
Co.  an  increase  in  the  capital  slock  from  $650,000  to  $8(X),ooo  was 
voted.  Work  on  the  new  jjower  house  and  the  big  barn  at  Webb 
City  is  progressing  rapidly.  The  proposed  extensions  will  be  to 
Riceville,  a  double  track  between  Carlerville  and  I-akeside  Park, 
lines  from  Japlin  to  Central  City  and  Belleville,  and  from  I'ros- 
perty  to  Dnenwcg. 


The  interurban  electric  lines  entering  New  Brunswick,  N.  J.,  are 
being  used  by  the  merchants  of  that  place  as  a  means  to  increas- 
ing business  by  furnishing  free  excursions  on  all  of  them  to  the 
city  on  certain  days.  Every  cnc  wishing  a  free  trip  pays  his  fare 
on  the  cars  and  receives  a  ticket  which  is  good  for  five  cents  in 
cash  at  any  of  the  stores  in  the  arrangement.  It  is  not  necessary 
to  purchase  anything  in  order  to  get  the  rebati-. 


W.  J.  Newton,  president  of  the  Mineola,  Hempstead  &  Frecporl 
Tracticn  Co.,  advises  us  that  his  company  proposes  to  build  an 
electric  railway  from  Mineola,  Long  Island,  nine  miles  south  to 
the  water  front  at  Freeport,  passing  through  several  villages.  From 
I'reeport  the  company  contemplates  running  a  line  of  small  pas- 
senger steamers  across  the  bay.  Others  ccnnected  with  the  enter- 
prise are  Benjamin   F.  Hamilton  and  Charles  Hills. 


According  to  figures  given  out  by  the  Inter-State  Commerce 
Commission,  cue  passenger  is  killed  for  every  2,267,270  carried  on 
steam  roads,  through  accidents,  and  one  is  injured  lor  every  170,141 
carried,  or  upon  a  mileage  basis,  60,542,670  passenger-miles  are  ac- 
complished for  each  passenger  killed,  and  4.543.270  passenger-miles 
accomplished  for  each  passenger  injured.  Of  the  trainmen  em- 
ployed on  steam  roads,  cne  out  of  every  150  was  killed  and  one  out 
of  every  1 1  injured. 


Los  .\ngeles,  Cal.,  is  about  to  create  a  department  of  electricity. 
which  shall  have  charge  of  all  electrical  systems  in  the  city.  The 
beard  of  fire  commissioners  will  be  empowered  to  appoint  a  chief 
officer  of  the  department,  to  be  known  as  the  city  electrician,  whose 
salary  is  fi.xed  at  $2,000  a  year,  and  who  will  be  required  to  give 
a  bond  in  the  sum  of  $1,000.  The  electrician  will  be  allowed  a 
deputy,  to  be  known  as  inspector  of  wiring  and  appliances,  and 
who  is  allowed  to  retain  out  of  fees  collected  for  his  services 
not  to  exceed  $1,080  a  year. 


.\nother  cable  road  has  had  to  disappear  to  make  room  for  elec- 
tricity. The  Third  .\venue  R.  R..  01  New  York,  is  now  operated 
throughout  its  entire  length  by  the  electric  conduit  system,  the  last 
section  of  the  cable  road  having  been  changed  over  on  November 
22d.  Mr.  John  H.  Robertson,  superintendent,  and  Dr.  Louis  Dun- 
can, chief  engineer,  deserve  the  highest  praise  for  the  way  in  which 
they  have  met  and  solved  the  various  operating  and  mechanical 
problms  that  have  arisen  in  the  work  of  practically  rebuilding  the 
old  roadbed  and  substituting  electric  for  cable  cars.  This  has  been 
accomplished  without  interrupting  the  service  to  the  public  and  with 
but  little  loss  of  traffic. 


Crosby  &  Coolidge,  who  are  building  the  Northampton  &  Am- 
herst Street  Ry.,  a  line  eight  miles  long,  between  the  city  of  North- 
ampton. Mass..  and  the  college  town  ol  Amherst  and  through  the 
town  of  Hadley.  have  the  line  nearly  completed.  The  power  house 
wil!  be  located  in  Hadley.  near  the  tracks  cl  the  Boston  &  Maine 
R.   R      The  power  house  and  car  electrical  equipment  will  be  of 
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VVestinghouse  make.  The  Wasoii  Mamiiacuinng  Co.  furnishes  the 
cars  01  the  latest  pattern  cross  seats.  Cars  will  probably  not  be  in 
operation  before  January  ist,  owing  to  delays  at  the  power  house. 


A  CURVED  GLASS  BLUE-PRINT   MACHINE. 


Franchises  and  rights  of  way  have  been  secured  tor  what  promises 
to  be  one  of  the  most  valuable  street  railway  systems  in  the  South. 
The  line  runs  without  serious  grades  or  curves  from  Lynchburg, 
Tenn.,  to  Wartrace,  Tcnn.,  a  distance  of  about  20  miles.  A  30-ft. 
dam  will  be  built  at  Duck  Creek,  and  a  5,000-h.  p.  water  plant  con- 
structed for  furnishing  electricity  for  light,  heat  and  power  to  the 
adjacent  country.  Heavy  freight,  such  as  grain,  live  stock,  etc.,  will 
be  handled  in  addition  to  the  passenger  service.  The  company  is 
known  as  the  Wartrace  &  Lynchburg  R.  R.,  and  the  officers  are: 
l^residenl,  H.  H.  Evans,  oi  .\urora,  111.;  vice-president,  S.  H.  Case, 
312  Roanoke  Building,  Chicago;  secretary  and  treasurer,  Frank  B. 
Smith,  of  .'Vurora,  III.  J.  Y.  Garlington,  of  Lynchburg.  Tcnn..  is  a 
director  and  one  of  the  prime  movers  in  the  enterprise. 


JAPAN   NOTES. 


At  the  last  semi-annual  meeting  of  the  Tokyo  Tramway  Co.,  the 
report  for  the  first  six  months  of  iSgg  was  submitted,  showing  re- 
ceipts of  469,813  yen;  disbursements,  253,490  yen;  balance,  216,323 
yen,  of  which  155.400  yen  was  paid  in  dividends,  32,420  yen  to  re- 
serve and  bonus  accounts,  and  28.503  yen  to  surplus  account.  The 
stockholders  voted  to  consolidate  with  the  Shinagawa  Tramway 
Co.,  and  to  increase  the  stock  for  the  purpose  of  purchasing  the 
stock  of  the  latter  company.  The  Tokyo  Tramway  Co's.  stock, 
par  value  50  yen,  is  quoted  at  245  yen. 


Japan  has  her  own  way  of  doing  things.  Tlie  Sanyo  Railway 
Co.,  a  steam  road,  employs  a  train  boy  to  carry  an  album  through 
all  its  express  trains  for  the  purpose  of  securing  the  signatures 
of  all  the  first-class  passengers,  believing  "the  album  will  soon 
become  an  interesting  collection  of  signatures  and  autographs," 
and  will  form  a  means  of  whiling  away  the  time  for  the  passengers. 


Under  the  auspices  oi  Viscount  Katsu  Inouye  and  other  pro- 
moters, a  factory  to  be  named  the  Kisha  Seizo  Goshi  Kwaisha 
(Railway  Rolling  Stock  Factory)  has  lately  been  established  at 
Nishi-ku,  Osaka,  for  the  purpose  of  making  cars  and  other  rail- 
way supplies.  The  capital  is  900,000  yen,  and  the  officers  are:  Presi- 
dent, Viscount  Katsu  Inouye;  vice-president,  Ki  Hiraoka;  auditors. 
Eiichi  Shibusawa  and  Sadakichi  Tanabc. 


The  Tokyo  Chamber  of  Commerce  has  sent  a  memorandum  to 
the  home  minister  on  the  subject  of  street  railways.  The  chamber's 
idea  is  that  the  traffic  should  be  conducted  as  a  private  enterprise, 
the  street  railway  company  paying  for  the  privilege  of  using  the 
streets,  besides  ordinary  taxes,  a  royalty  amounting  either  to  from 
4  to  10  per  cent  of  gross  receipts,  or  S  to  20  per  cent  of  the  net 
profit.  The  term  of  the  charter  should  be  limited  to  30  years,  capa- 
ble of  being  renewed  only  for  one  term,  and  on  the  expiration  of 
the  term  of  the  charter  the  ciiy  should  have  the  right  to  purchase 
the  track,  rolling  stock,  etc.,  at  a  properly  appraised  price. 


Several  companies  within  the  past  few  years  have  applied  for 
permission  to  build  electric  railways  in  Yokoyama,  but  such  appli- 
cations iiave  always  been  disapproved  by  the  city  authorities  on 
the  ground  that  the  streets  were  loo  narrow  for  the  cnterpri.se. 
The  city  ofificials  have  recently  announced,  however,  that  if  the 
rival  projectors  will  ■.nii'.c  into  one  company,  the  desired  franchises 
may  be  granted. 


A  consolidation  of  all  the  tramway  companies  in  Tokyo,  including 
the  Tokyo  Dcnki.  the  Tokyo  Densha,  and  the  Compressed  Air 
Co.,  is  being  formed,  the  new  company  to  have  a  capital  stock 
of  15,000,000  yen. 


The  city  solicitor  of  Dayton,  O..  has  advised  the  council  that  in 
the  absence  of  state  legislation  on  the  subject  the  city  councils  have 
no  power  to  compel  street  railways  to  place  conductors  on  their 
cars. 


.\  papi-T  read  iKtfoi'C  llic  .\tiiericaii  Society  of  Meclianical  ICiUjinefi-s  h\  Paul 

Melleii  Cliamtierlain,  Assistant  Professor  of  Maeliiiie  Desi^'ii, 

Lewis  Instilme.  CMiicaffo. 


The  desirable  features  oi  a  blue-point  machine  are  ease  and 
rapidity  of  operation,  such  adjustment  as  to  secure  the  direct  rays 
of  the  sun,  and  means  whereby  close  contact  between  the  tracing 
and  the  sensitized  paper  may  be  secured.  The  machine  here  de- 
scribed and  illustrated  was  designed  to  meet  the  above  require- 
ments, and  was  first  built  for.  and  in  the  shops  of.  the  Lewis  In- 
stitute. 

The  iiperalion  oi  the  car  aiul  the  univorsnl  adjustment  is  so 
clearly  shown  in  Figs,  t  and  2,  that  explanation  seeins  unnecessary. 
Th"  iron  work  is  nil  --ralvani/ed  to  avoid  rusting  after  exposure  to 


rain  or  snow.  The  glass  is  curved  to  a  radius  of  13  ft.  .Attached 
to  one  end  of  the  frame  is  a  sheei  of  canvas-rubber  packing  about 
r-32  in.  thick.  The  other  end  of  the  rubber  cloth  is  fastened  to  a 
steel  tube  which  serves  as  a  roller  to  roll  the  cloth  on  and  also  as  a 
stretcher.  Square  projections  at  each  end  of  the  roller  are  en- 
gaged by  hook  cams,  which  arc  operated  by  eccentrics  on  each  end 
of  a  steel  rod,  rotated  1iy  a  liandlc  at  one  end,  through  an  angle 
of  i8o=. 

The  operation  is  this:  The  rubber  cloth  is  rolled  back  on  the 
steel  tube,  and  the  paper  and  tracing  are  placed  on  the  convex  side 
(if  the  glass;  the  cloth  is  unrolled  with  one  hand,  leaving  the  other 


free  to  adjust  or  turn  down  crumpled  edges  of  the  tracing,  the  ends 
of  the  steel  roller  are  engaged  by  the  cams,  and  a  turn  of  the 
handle  stretches  the  cloth,  giving  a  pressure  component  normal 
to  the  glass;  the  frame  is  turned  over,  the  car  pushed  out  of  the 
window,  and  the  frame  adjusted  to  the  proper  angle  with  the  sun's 
rays.  The  operation  is  rapid;  the  placing  of  tracings  very  easy, 
and  the  contact  obtained  between  tracing  and  paper  all  that  could 
be  desired.  Three  years  of  use  have  deinonstrated  its  convenience 
and  durability. 


Dkc.  15,  1899.] 
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The  Easton,  Palmer  &  Bethlehem  Street  Railway, 


lluMc  was  (jif;aiiizc<l  at  ICastoii,  I'a.,  011  June  11,  1897, 
Ilk-  I'.asloii,  J 'aimer  &  Jk'tlilcluMii  Street  Railway  Co.,  chiefly 
through  the  efforts  of  Mr.  T.  .\.  II.  Ilay,  of  Easton,  wiio 
pronioU'cl  the  idea  of  building  an  electric  railvay  from 
Easton,  the  iiiunty  scat  of  Northampton,  on  the  Delaware 
River,  to  Helhlehem,  the  chief  manufacturing  center  of  this 
section.  Mr.  Ilay  interested  the  Worcester  Construction 
Co.,  of  Worcester,  Mass.,  in  lliis  prujcci  ;niil  when  the  or- 
ganization was  effected  the  Worcester  company  l)ccame 
the  controlling  stockholder  in  the  new  railway  company. 

The  general  (lireciidn  nf  llir  imUe  chosen  was  due  west 
from  E.aston  to  lielhlehem,  miming  through  the  heart  of 
the  rich  and  fertile  valley,  18  miles  in  width,  alongside  of 
the  Lehigh  Ri\er.  In  locating  the  fine  of  the  new  road, 
which  is  12  miles  in  length,  the  route  was  chosen  so  as  t(j 
offer  rapid  transit  facilities  to  the  loo.ocjo  people  which 
form  the  populali(jn  of  this  section.  Directly  upon  the  main 
line  is  the  townshii)  of  Palmer  with  its  dozen  hamlets  and  vil- 
lages, besides  which  are  the  towns  of  I'armersville  and  Piutz- 
town.  To  the  south  of  the  line  are  Fremansburg.  llellcrtown 
and  Lower  Sancon,  while  to  the  north  are  Nazareth,  Bath, 
Chapmans,  Wind  Gap,  Pen  Arygl  and  Bangor. 

At  the  western  terminus  of  the  road  are  the  Ordnance 
Works  of  the  Bethlehem  Steel  Co.,  where  4,600  mechanics 
are  employed  in  the  manufacture  of  armor  plates  and  guns 
for  the  United  States  Navy.  Many  of  these  men  reside  in 
homes  scattered  along  the  route  of  this  trolley  road,  which 
has  proved  a  great  convenience  to  them. 

Wt)rk  on  the  road  was  started  June  15,  1898,  and  it  was 
finished  on  November  6th  of  the  same  year.  The  construc- 
tion was  carried  out  in  a  substantial  manner.  Part  of  the 
rails  are  64',<-lb.  T-rails,  while  in  the  rural  districts  the 
Siberia  section  of  rail  manufactured  by  the  Maryland  Steel 
Co.  is  used,  and  in  the  cities  is  a  7-in.  T-raiJ,  72  lb.  per 
yard,  made  by  the  Cambria  Iron  Co.  The  fine  chestnut 
groves  in  the  neighborhood  afforded  the  conijiany  ample 
material  for  ties,  which  were  hewn  7  ft.  long,  6  in.  face  and  5 
in.  deep,  and  laid  2  ft.  between  centers.  A  foundation  of 
broken  stone  was  used  and  ordinances  in  the  cities  required 
that  within  the  city  limits  the  company  place  Macadam 
pavement  between  the  tracks  as  well  as  one  row  of  Belgian 
block  outside  the  rails. 

The  overhead  construction  includes  chestnut  poles  30  ft. 
in  length  and  7  in.  thick  at  the  top,  which  are  set  100  ft. 
apart  with  5  ft.  in  the  ground.  The  trolley  wire  is  No.  00 
made  by  Washburn  &  Moen,  and  is  carried  on  span 
wires  within  the  city  limits  and  upon  brackets  in  the  rural 
districts.  The  brackets  were  made  by  the  Walworth  Manu- 
facturing Co.  Twelve  miles  of  overhead  feeders  are  carried 
on  these  poles,  the  feeders  being  No.  0000. 

The  company  operates  nine  open  and  five  closed  cars, 
manufactured  respectively  by  the  Newburyport  Car  Man- 
ufacturing Co.  and  the  Massachusetts  Car  Co.  The  open 
cars  are  lo-bench  cars,  31  ft.  over  all,  seating  50  people, 
having  curtains  between  the  side  posts,  and  single  trucks 
of  the  Peckham  extra  long  style,  with  a  7-ft.  6-in.  wheel 
base.  These  are  equipped  with  two  G.  E.  1,000  motors  and 
K  10  controllers.  The  closed  cars  have  vestibules,  are  30 
ft.  long  over  all  and  20  ft.  long  between  the  doors,  having 
a  seating  capacity  for  28  people.  These  have  Peckham 
"Excelsior"  trucks  with  a  7-ft.  wheel  base,  and  are  e<]uipped 
with  two  G.  E.  52  motors  and  K  10  controllers.    Each  car  is 


lighted  with  a  5-light  cluster,  and  the  closed  cars  contains 
six  heaters,  each  of  the  ciectrothcrni  type,  made  by 
ihe  II.  W.  Johns  Manufacturing  Co.  They  also  con- 
tain New  Haven  single  fare  regi.sters  and  are  equipped  with 
fenders  made  by  Louis  Pfingst,  of  Boston;  Van  D<^rn-Dut- 
lon  track  scrapers  are  used  and  the  company  owns  one 
Taunton  snow  plow. 

The  power  plant  and  car  barn  of  this  road  are  situated  at 
the  little  village  of  Butztown,  which  is  located  about  mid- 
way between  the  termini  of  tile  line.  The  advent  of  this 
new  industry  in  addition  to  the  railway  traffic  on  the  new 
line  through  this  village  has  changed  its  rural  aspect  into 
one  of  business  activity  and  has  opened  up  much  needed 
ccMinnunication  with  the  neighboring  towns.  The  power 
house  is  a  brick  building,  86  x  45  ft.,  having  a  boiler  room 
50  X  60  ft.  and  26  ft.  high.  This  room  is  equipped  with 
three  return  tubular  Ixjilcrs,  built  by  Stewart  &  Son,  Wor- 
cester, Mass.,  having  a  maximum  capacity  of  250  h.  p. 
each  and  containing  292  tubes.  They  are  run  at  120  lb. 
steam  ])ressure.  To  these  are  connected  two  Deane  feed 
water  heaters  and  two  Deane  steam  i)umps.  The  main 
steam  pipe  is  10  in.  in  diameter,  supplied  by  the  Walworth 
Manufacturing  Co.,  and  is  fitted  with  valves  of  the  Ship- 
man  and  Jenkins'  makes.  The  boilers  are  connected  to  a  75- 
ft.  steel  stack  set  upon  a  stone  foundation  8  ft.  square  and 
8  ft.  deep.  The  lower  section  of  25  ft.  is  4  ft.  in  diameter  and 
made  of  5^-in.  steel ;  the  second  section  of  25  ft.  is  of  j4-in. 
steel,  and  the  remaining  section  is  of  %-in  steel.  The  smoke 
flue  is  43^2  ft.  X  2  ft.  in  section.  No.  2  Buckwheat  coal  is  used 
for  firing  the  boilers. 

The  engine  room  is  52  ft.  x  45  ft.  and  contains  two  Greene 
engines  manufactured  by  the  Providence  Steam  Engine  Co., 
of  Providence,  R.  I.  These  have  cylinder  dimensions  of 
18  in.  X  42  in.  and  run  at  a  speed  of  104  r.  p.  m.  The  shafts 
are  9  in.  in  diameter  and  the  fly-wheels  weigh  18  tons  each 
and  are  18  ft.  in  diameter.  These  engines  have  been  run- 
ning constantly  since  they  were  started  nine  months  ago 
without  any  delays  or  stops  whatever.  The  engine  room 
also  contains  one  jet  condenser  of  600  h.  p.  capacity,  built 
by  the  Deane  Steam  F'ump  Co.,  and  two  steam  pumps  of 
the  same  make,  6  x  6  x  4  in.  The  steam  piping  of  the 
engine  room  is  run  overhead.  There  are  two  G.  E.  gen- 
erators of  240  kw.  each,  which  are  belted  direct  to  the  en- 
gines with  26-in.  4-ply  belts.  The  switchboard  which  is 
located  between  the  generators  is  of  the  Standard  General 
Electric  railway  type,  having  panels  8  x  23^  ft.  on  which  are 
mounted  the  usual  switches  and  instruments. 

The  water  used  in  the  plant  is  drawn  from  a  well  and 
pumped  into  a  reservoir  located  300  ft.  from  the  boiler 
room.  The  water  is  hard,  containing  considerable  lime. 
and  it  has  been  found  necessary  to  treat  it  with  an  "'emerald" 
compound  before  taking  it  into  the  boilers.  This  compound 
has  proved  very  satisfactory  in  softening  the  old  scale  and 
preventing  the  formation  of  new  scale  in  the  boilers. 

The  company  has  established  a  pleasure  resort  just  be- 
\ond  Butztown  known  as  Oakland  Park,  which  has  proved 
a  very  attractive  feature  of  tlie  road  and  is  visited  by  thou- 
sands of  people  daily.  It  is  located  on  the  crest  of  a  hill 
in  an  immense  grove  of  oak  trees,  and  scattered  about  the 
grounds  are  numerous  attractions  for  visitors.  At  night 
hundreds  of  electric  lights  illuminate  the  grove,  and  wide 
cinder  paths  are  laid  out  leading  to  all  parts  of  the  park. 
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A  splendid  and  abundant  water  supply  has  been  provided 
by  means  of  an  artesian  well,  which  was  bored  150  ft.  deep 
through  solid  rork,  and  everytiiing  possible  has  been  pro- 
vided for  the  comfort  and  pleasure  of  visitors.  Centrally 
locat'^d  is  a  large  combination  stage  and  hand  stand,  where 
entertainments  are  given  and  bands  are  heard  in  daily  con- 
certs. Surrounding  the  stage  is  a  natural  amphitheater 
casilv  acconmiodating  3.000  people.  Tiiere  is  a  baseball 
diamond,  lacrosse  and  football  field,  as  well  as  a  tennis 
court  and  a  large  dancing  pavilion  with  a  promenade  walk 
hidden  in  natural  shrubbery.    The  park  is  less  than  half  an 


cussed  in  the  pits  of  the  car  house  where  tiie  motors  are 
assembled  and  repaired.  The  class  at  times  numbers  50  stu- 
dents. Through  Mr.  Cox's  efforts  the  fare  between  the 
terminals  of  the  road  was  reduced  to  1 5  cents ;  he  also  estab- 
lished a  telephone  system  along  the  line,  introduced  electric 
lighting  at  every  street  crossing  on  the  road,  and  converted 
the  original  4-car  schedule  into  tiie  jireseiil  one  in  which 
12  cars  are  operated. 

The  officers  of  the  Easton.  Palmer  &  Bethlehem  Street 
Railway  Co.  are:  J.  S.  Rodenhough.  president;  A.  D. 
Chidsev.  treasurer;  J.  R.  P.ull,  S.  II.  Hackett,  W.  A.  Stern, 


1 — Car  House  and  Shops. 
4 — Entrance  to  Oakland  Park. 


EAS'id.N.  f,M,.\IKK  A:  BETHLEHEM  STREET  RAILWAY. 

2 — Dancing  Pavilion.  Oakland  Park. 
5— Power  Hf)use.  Butztown. 


3 — Bridg-e  near  Easton. 


hour's  ride  from  the  heart  of  Easton  and  Bethlehem  with 
their  60,000  population. 

The  park  was  laid  out  in  just  five  weeks  by  landscape 
gardeners  from  Boston  under  the  direction  of  Supt.  Charles 
H.  Cox  and  according  to  his  own  ideas,  and  he  also  rushed 
the  construction  of  the  road  through  quickly,  having  started 
the  work  in  July,  and  opened  it  for  traffic  on  November  6th. 

Among  other  innovations  that  have  been  introduced  by 
Superintendent  Cox.  which  have  made  the  road  popular 
with  both  the  public  and  the  employes,  was  the  opening  of 
a  motorman's  school  at  the  car  house.  Here  the  motormen 
in  the  company's  employ  as  well  as  advanced  students  from 
both  Lafayette  College  and  Lehigh  University  take  a  pre- 
scribed course  of  lectures  on  electricity,  with  Mr.  Cox  as 
the  instructor.     Matters  pertaining  to  car  motors  are  dis- 


E.  B.  Smith,  W.  Hinkle  Smith,  and  Geo.  W.  Norris,  di- 
rectors; Charles  H.  Cox,  superintendent. 

The  company  was  organized  with  a  capital  stock  of 
$200,000,  one-half  being  common  stock,  and  one-half  pre- 
ferred stock,  all  of  which  was  subscribed  before  the  building 
of  the  road.  There  were  $200,000  of  bonds  issued.  From 
the  date  of  opening  until  January  ist,  113,652  passengers 
were  carried,  the  receipts  being  $4,925.90  and  the  operating 
expenses  59  per  cent  of  the  earnings.  The  operating  force 
consists  of  35  employes. 


The  Bradford  (Pa.)  Electric  Street  Railway  Co.  is  about  to  run 
its  cars  by  the  block  system,  which  though  simple,  is  very  effective. 
It  is  self  operating,  being  connected  with  the  electric  power  which 
operates  the  cars,  and  mistakes  will  be  impossible.  Only  one  car 
can  be  in  the  same  block  at  the  same  time. 


Dec.  15,  1899. 
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Children  Passengers  on  Street  Railways, 


Tlic  carrying  of  cliildrcn  passengers  upon  street  cars, 
whether  free,  at  half  fare,  or  full  fare,  is  a  subject  which 
calls  for  special  regulations  by  street  car  conii)anies  upon 
which  no  special  unanimity  exists.  With  a  view  to  inquiring 
inli)  the  gi'iu'ial  practice  upon  this  subject,  the  "Review" 
has  secure<l  data  from  a  large  lumibcr  of  roads  in  regard 
to  their  regulations  for  children  passengers,  and  from  the 
61  typical  roacls  selccleil  for  comparison,  one  is  led  to  the 
conclusion  that  practically  no  general  practice  exists  in 
this  regard. 

On  all  of  the  roads  reporting,  children  are  carried  free 
up  to  certain  ages  and  under  certain  conditions.  The  free 
list  is  confined  in  some  cases  to  infants  in  arms  and  extends 
on  one  road  to  chiUlren  eight  years  old  accompanied  by  par- 
ent or  guardian.  Forty-one  of  these  roads  have  no  half  fares 
whatever  and  25  roads  give  3-cent  fares  for  children  be- 
tween certain  ages,  while  five  roads  liinit  their  Yi  fares  to 
school  children  and  during  school  hoiu-s  only.  Out  of  the 
roads  having  no  Yi  fares  11  demand  fares  for  children  of 
whatever  age  if  they  occui)y  seats  to  the  exclusion  of  pas- 
sengers paying  fares,  while  on  a  few  roads  the  regulations 
seem  to  imply  that  children  under  a  certain  age  arc  carried 
absolutely  free  whether  they  are  accompanied  by  a  passenger 
paying  fare  or  not.  As  to  the  number  of  children  carried 
free  in  charge  of  one  passenger,  no  limitations  are  generally 
given.  One  manager  writes:  "A  parent  rarely  has  more 
than  three  children  under  the  age  of  five,  but  we  have  found 
cases  where  teachers  of  a  Sunday-school  or  kindergarten 
expected  that  their  classes,  being  untler  paying  age,  should 
be  given  free  transportation.  l)ut  such  cases  are  not  fre- 
quent. Under  such  circumstances  not  more  than  three 
children  are  allowed  to  ride  free." 

There  is  a  wide  difference  of  opinion  between  managers 
of  street  railways  in  regard  to  the  advisability  of  3-cent 
fares  for  children,  and  in  most  cases  the  adoption  of  3/2  fares 
for  children  of  certain  ages,  where  not  prescribed  by  city 
ordinances,  varies  with  the  individual  opinions  of  the  rail- 
way managers.  Some  of  these  consider  children  a  very  un- 
desirable class  of  passengers  on  account  of  their  tendency 
to  play  in  the  cars,  standing  upon  the  seats,  annoying  other 
passengers  and  in  general  enjoining  much  more. care  and 
trouble  on  the  part  of  the  conductor  than  do  adidt  passen- 
gers. Another  argument  which  is  brought  forward  against 
3-cent  fares  is  the  complication  which  they  introduce  in 
the  accounting  department  and  the  difficulty  which  they 
involve  in  checking  up  the  conductors  returns.  These 
troubles  seem  to  warrant  upon  the  majority  of  roads  the  es- 
tablishment of  a  single  5-cent  fare,  and  children  under  a 
certain  age  are  regarded  in  the  light  of  necessary  evils  and 
carried  free. 

Among  those  roads  on  which  Y2.  fares  are  charged  are 
a  few  in  which  this  question  is  determined  by  city  ordi- 
nances to  that  elTect,  but  aside  from  this  the  question  of  Vi 
fares  does  not  appear  to  bear  any  relation  to  the  size  of  the 
roads  or  the  amount  of  the  population  from  which  their 
traffic  is  derived.  Out  of  the  25  roads  selected  for  com- 
parison upon  which  Y^  fares  are  charged.  10  roads  fix  the 
age  for  3-cent  fares  between  5  and  12  years.  These  roads 
vary  in  mileage  from  8  to  475  miles,  in  number  of  cars 
operated  from  16  to  3,276,  and  draw  their  traffic  from  pop- 
ulations varying  from  5.000  to  2.000.000  people.     Of  the 


other  roads  charging  3-ccnt  fares,  two  fix  the  age  limit  at 
from  5  to  10  years,  three  from  6  to  12  years;  two  at  from 
4  to  12  years ;  two  from  2  to  10  years ;  one  at  from  4  to  10 
years ;  one  at  from  4  to  8  years ;  one  at  from  7  to  10  years ; 
one  at  from  3  to  12  years,  and  one  at  from  6  to  13  years. 
These  cxam])les  arc  taken  from  roads  in  every  section  of 
the  country,  and  as  we  have  said  before,  seem  to  follow  no 
special  rule. 

On  a  few  roads  on  which  J/J  fares  arc  not  generally 
charged,  special  rates  arc  given  to  school  children  going 
and  returning  from  school.  Figure  I  illustrates  the  school 
childrens'  tickets  issued  by  the   N'ewton  &   Boston  Street 
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Railway  Co.,  which  are  furnished  in  quantities  of  r.ooo 
for  $25  to  the  superintendents  of  schools.  These  tickets 
are  good  for  school  children  only,  under  the  age  of  10 
years,  and  are  paid  for  by  the  city  of  N'ewton,  Mass.  The 
tickets  are  i^s  in.  long,  by  %  in.  wide,  and  are  printed  in 
black,  as  shown,  upon  white  cardboard.  No  tickets  are 
issued  direct  to  school  children,  who  must  either  obtain 
them  from  their  school  superintendent  or  pay  full  fare. 

Figure  3  shows  a  .sample  of  the  school  ticket  used  on  the 
Austin  Rapid  Transit  Ry..  of  Austin,  Tex.  These  are  sup- 
plied to  school  children  under  12  years  of  age.  and  are  made 
up  in  books  of  40  tickets,  which  sell  for  one  dollar.  The 
tickets  are  2  in.  by  i  in.  in  size  and  are  printed  partly  in 
black  and  partly  in  red  i:;k.  on  cream  colored  cardboard. 
The  words  "school  ticket"  an<l  the  serial  rKimber  are  printed 
in  red. 

The  Ashland  &  Catlettsburg  Street  Railway  Co.,  of  Ash- 
land, Ky.,  uses  the  school  ticket  illustrated  in  Figure  4. 
This  company  has  been  selling  these  tickets  at  Yi  price  for 
several  years,  and  finds  that  it  pays,  as  there  are  a  great 
many  poor  children  who  could  not  afford  to  pay  full  fare 
who  use  the  Y^  fares  liberally.    The  tickets  are  2j/^  in.  long 


■^^<5*fttf^. 


by  y%  in.  wide,  and  are  printed  in  red  on  white  cardboard. 
Under  the  company's  rules  the  J^  fares  are  confined  to 
travel  to  and  from  school,  and  are  not  good  on  Saturday  or 
Sunday,  nor  to  and  from  the  company's  park  at  any  time. 
The  school  ticket  of  the  Ogden  Electric  Railway  Co.,  of 
Ogden.  Utah,  is  illustrated  in  Figure  5.  together  with  the 
book  in  which  40  tickets  are  bound.  These  books  are  sold 
for  the  use  of  children  attending  the  public  schools  at  $1 
each.  The  book  measures  i  J^  in.  by  25^  in.,  and  the  tickets 
are  i  in.  by  2's  in.     The  tickets  are  printed  in  black  on 
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green  paper,  the  serial  number  being  in  red.  These  tickets 
have  been  found  to  be  a  source  of  considerable  income  to 
the  company,  and  a  great  many  of  them  are  used  where 
otherwise  the  children  would  walk.  The  company  has  is- 
sued these  tickets  for  several  years  and  is  thoroughly  sat- 
isfied with  the  results.  Inside  the  cover  is  printed  the  fol- 
lowing instructions:     "Good  only  to  and  from  day  school. 


STUDENTS  TICKET 

39   2164 

I  GOOD  ONLY  TD  AND  FROM  DAY  SCHOOL 
N  C  fLYGARd   SUPT 


PATENT  Al>PLieO  FOR 


FIG.  .=;. 

If  presented  at  any  other  time  the  conductor  will  take  two 
fares."  The  tickets  are  not  good  if  detached  from  the  book. 
Figure  6  illustrates  the  school  tickets  furnished  by  the 
Union  Traction  Co.,  of  Anderson,  Ind.,  and  the  book  in 
which  they  are  bound.  The  book  measures  5  in.  by  2  in., 
and  contatins  10  pages  of  four  tickets  each,  the  book  selling 
for  $1.  At  the  close  of  the  school  term  any  tickets  which 
may  not  have  been  used  are  redeemed  by  the  company. 
The  covers  and  tickets  are  red,  and  printed  in  black.  The 
following  rules  for  conductors  are  printed  inside  the  cover : 
"Do  not  accept  detached  tickets  for  fares.     Do  not  accept 


arise  between  conductors  and  passengers  on  almost  all  rail- 
\va\s.  One  manager,  on  whose  road  children  are  carried 
free  under  five,  writes  that  his  experience  is  that  most  ciiil- 
dren  from  the  time  of  their  birth  up  to  seven  years,  remain 
at  the  stationary  age  of  four  years.  .Another  one  states  that 
cliildren  riding  on  his  road  seldom  attain  to  the  age  of  three 
years,  or  if  having  unfortunately  become  three  years  old, 
they  never  get  to  be  12. 


Southwest  Missouri  Electric  Ry.  Co. 


HALF  FARE  TICKET- 


To  be  used  only  hy  children  over  five  ye.irs  of 
age  :md  under  twelve. 

^^O       ^'  ^'  KC)tJERS,  President. 


The  iiistniction  to  conductors  on  the  niajorily  of  roads 
on  this  point  is  to  use  tlieir  own  judgment ;  collect  the  fare 
if  possible,  and  avoid  arguments  with  the  parent  or  guar- 
dian ;  hut  never  to  eject  a  passenger  for  this  cause.  On  a 
number  of  roads,  however,  where  this  trouble  is  more  fre- 
quent, the  orders  to  conductors  are  somewhat  more  strin- 
gent. One  road  writes :  "Our  experience  is  that  the  parent 
or  guardian  will  never  admit  that  a  child  is  over  si.x  years  of 
age  and  voluntarily  pay  a  fare  for  it,  but  wait  for  the  con- 
ductor to  demand  the  fare.  W'e  expect  our  conductors,  when 
in  their  judgment  they  consider  a  child  six  years  of  age,  or 
over,  to  collect  a  fare,  and  the  judgment  of  our  conductors 


UNION  TRACTION  COMPANY. 

HALF-FARE  SCHOLAR'S  TICKET— NOT  TRANSFERABLE. 

Theite  tirtrta  air  innued  upon  the followino  concHtionn : 

Good  only  ioT  fare  of  person  to  whom  iseuecl  and  between  the  following 
hours  :  7:00  a.  m.  to  H-M  a.  m..  11:30  a.  m.  to  1:00  p.  m..  ;^:30  p.  m.  to  5:(X)  p.m.,  on 
School  Pays.  Not  cnod  on  Sjiturdays.  Sundays,  Holidays  or  during  vacation. 
Detached  tickets  will  not  be  accepted  for  fares. 

ISSUED  TO  AND  FOR  SOLE  USE  OF 
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tickets  from  this  book  for  fares  only  between  hours  named 
on  front  hereof,  and  for  person  to  whom  this  book  is  issued. 
When  last  ticket  is  used  from  this  book  return  the  back 
to  the  office." 

A  special  method  of  handling  '/2  fare  passengers  is  in  use 
on  the  Southwest  Missouri  Electric  Railway  Co.,  of  Webb 
City,  Mo.,  which  is  as  follows :  The  conductors  buy  from 
the  office  a  pad  of  yi  fare  tickets — 20  in  a  pad — for  which 
they  pay  $1.  These  tickets  are  sold  on  the  cars  to  yi  fare 
passengers  at  5  cents  each,  and  the  conductor  punches  the 
ticket  and  hands  it  to  the  passenger  but  does  not  ring  up 
the  5  cents  received.  The  punched  "/-fare  ticket  is  then 
good  for  another  ride  when  presented  by  a  passenger,  from 
5  to  12  years  of  age,  and  it  is  then  rung  up  and  turned  in 
by  the  conductor  receiving  it.  These  tickets  are  illustrated 
in  Figure  2.  They  measure  3J^  in.  by  Ij4  i"-,  and  are  print- 
ed in  black  on  yellow  paper. 

The  most  troublesome  feature  of  carrying  children,  either 
free  or  at  half  fare,  arises  out  of  the  difficulty  of  determining 
the  age  of  the  child,  and  on  this  point  numerous  disputes 


nuist  be  absolute,  otherwise  we  would  find  it  impossible  to 
enforce  the  rule.'' 

On  another  road  the  following  orders  are  issued  to  con- 
ductors : 

"Children  under  five  years  of  age,  not  occupying  seats  to 
the  exclusion  of  paying  passengers,  may  be  carried  free, 
providing  each  such  child  is  accompanied  by  and  in  cliarge 
of  a  paying  passenger.  Children  will  not  come  under  this 
rule  when  placed  on  the  car  in  charge  of  a  passenger  who 
has  boarded  the  car  at  another  point,  nor  when  taken  on  the 
car  by  a  passenger  and  put  off  at  a  point  other  than  that 
where  such  passenger  leaves  the  car.  Conductors  will  not 
ask  the  age  of  children  nor  have  any  discussion  whatever 
with  parents  or  those  in  charge  of  children.  They  will  be 
guided  entirely  by  the  size  and  general  appearance  of  chil- 
dren, demanding  fare  for  all  those  who  are  clearly  over  five 
years  of  age  and  giving  the  benefit  of  the  doubt  to  any  about 
whom  they  may  be  at  all  uncertain." 

In  addition  to  these  instructions  the  cars  of  this  company 
contain  a  printed  notice  to  the  following  effect : 
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FARIC,  VIVE  CEN'J'S. 

"I  liililrfii  free  oiih  when  iinik'i"  five  years  of  aKc  not  oc- 
cnpyiiiL;  seals  ami  wlicii  acL-oiii])anie(l  by  grown  persons. 
I'.iii  line  Muli  child  will  he  carried  free  with  each  grown 
per.son.  h'ull  fare  will  In-  cliargeil  for  all  others.  Parents 
and  guardians  will  he  n(|nirc'd  to  pay  fare  for  all  children 
who  are  of  the  size  and  geii<  ral  ap|)carance  of  five-year-old 
children,  regardless  of  actnal  ages,  as  conductors  are  for- 
i)iddcn  to  discuss  the  ages  of  children  with  parents  and  in- 
structed to  he  guiilc-d  enlirely  hy  size  and  general  a])pear- 
ance." 
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CHRAC.O  CITY   RAILWAY  TRIP  SHEET. 

The  method  of  accounting  for  I/2  fares  by  the  conductors 
varies  on  <lififerent  roads,  that  of  Chicago  City  Railway  Co. 
being  given  as  an  example. 

On  this  road  when  two  3^  fares  are  collected  at  once  from 
one  person  the  conductor  rings  up  one  5-cent  fare,  but 
where  a  single  |^  fare  is  taken  it  is  punched  on  the  trip  slip 
by  the  conductor  and  not  rung  up  on  the  register.  A  row 
of  numbers  beginning  with  X,  3,  6,  9,  etc.,  is  printed  across 
the  top  of  the  slip,  which  is  illustrated  below.  The  first  J4 
fare  is  punched  at  X,  the  second  at  3,  the  third  at  6,  and  so 
on,  so  that  the  number  following  the  last  punch  mark  shows 
the  amount  in  3^  fares  to  be  turned  in  for  the  trip.  The 
slip  is  7)4  in.  wide  and  13  in.  long  with  spaces  to  report  17 
full  trips.  C)n  the  back  of  the  slip  is  a  column  for  register- 
ing the  number  of  passengers  carried  for  each  ■/<  trip  on 
passes  and  badges. 

In  the  case  of  a  few  roads  conductors  are  obliged  to  take 
the  name  and  address  of  a  patsenger  refusing  to  pay  a  fare 
for  a  child,  and  a  letter  is  forw^arded  to  the  party  from  the 
office  of  the  company  stating  what  the  rules  are  in  this  re- 
spect. On  almost  every  road  orders  are  positive  to  con- 
ductors to  avoid  disputes  on  this  head.  What  we  believe 
would  prove  a  sure  method  of  avoiding  all  disputes  on  the 
question  of  age  was  recently  described  in  one  of  our  con- 
temporaries as  follows : 

"On  one  of  the  Bavarian  lakes  there  is  a  steamer  which 
formerly  carried  children  under  five,  free,  and  those  under 
12  at  half  price.  American  railroad  conductors  will  be  as- 
tonished to  learn  that  5  and  12-year-old  children  traveling 
on  this  steamboat  very  often  were  found  to  be  astonishingly 
large  for  their  ages.  Suspecting  some  error  and  unwilling 
to  call  in  question  the  accuracy  of  the  memories  of  the 
mothers  who  bore  these  children,  and  who  answered  the 
question,  'How  old  is  this  child?"  the  steamboat  authorities 
gave  up  any  attempt  to  iliscriminate  in  fares  according  to 
ages,  but  with  the  malignitx'  worthy  of  an  American  soul- 
less corporation,  substituted  a  discrimination  according  to 


size!  Children  under  24  in.  high  travel  free,  and  those  be- 
tween 24  in.  and  4  ft.  3  in.  pay  half  price,  and  the  ticket  col- 
lcct(jr  goes  arounrl  with  a  5  ft.  rule.  This  is  said  also  to  be 
the  practice  in  India,  where,  for  ICuropeans  at  least,  it  is 
cxceerlingly  difficult  to  judge  of  the  ages  of  children  by 
their  appearance,  and  the  native  parents  rlo  not  know  how 
to  speak  the  truth." 


QUALITY  IN  CAR  BUILDING. 

liV  A  CAR-BUILDEK. 

There  are  two  generally  prevailing  and  firmly  fixed  ideas 
among  railway  men  in  regard  to  cars  and  car  building, 
anil  unfortunately  neither  of  the  ideas  is  correct.  The  first 
one  is,  that  one  car  builder  is  as  good  as  aiKjther,  provid- 
ing the  price  is  right.  The  other  one  is,  that  if  a  road  un- 
dertakes it  it  can  builfl  better  cars  than  can  be  obtained 
from  any  contract  sho]). 

rile  first  idea  results  in  the  placing  <A  every  contract  with 
the  lowest  bidder  and  allowing  the  price  to  be  the  controlling 
element  in  the  selection  of  the  builder.  Most  large  roads, 
and  some  of  the  small  ones,  possess  most  elaborate  sets 
of  specifications.  They  reason  that  if  their  cars  arc  l>uilt 
in  accordance  with  these  specifications  they  cannot  fail  to 
be  satisfactory.  They  believe  that  with  careful  inspection 
it  is  possible  to  make  the  work  correspond  with  the  specifi- 
cations. This  is  a  great  mistake.  No  matter  who  the  in- 
spector may  be  nor  how  carefully  he  goes  over  the  work, 
cars  must  be  built  after  the  general  practice  of  the  shop. 
A  man  on  piece  work  cannot  change  his  method  of  work 
to  suit  the  whim  or  the  orders  of  an  inspector.  He  is  con- 
trolled entirely  by  the  price  he  is  getting.  Men  who  are 
working  by  the  week  know  that  they  nnist  turn  out  the 
usual  quantity  of  work  regardless  of  the  special  demands 
of  the  inspector.  One  man  cannot  look  after  the  work- 
manship of  a  large  establishment.  There  are  innumerable 
details  in  filling  an  order  for  cars  which  cannot  be  seen 
until  they  are  so  far  completed  that  the  quality  cannot  be 
ascertained  without  taking  the  work  down.  The  inspector 
may  exercise  a  general  supervision  over  the  quality  of  lum- 
ber and  the  iron  and  the  soundness  of  the  castings.  He  can 
throw  out  the  radically  bad,  but  the  inspector  finds  him- 
self handicapped  and  at  the  best  can  only  get  the  average 
work  of  the  shop. 

If  an  inspector  undertakes  to  materially  improve  the  work- 
manship of  a  shop  he  is  called  too  particular  and  a  com- 
plaint will  be  lodged  against  him  by  the  car  builders.  Final 
argument  between  the  inspector  and  the  builder  is  reached 
when  the  builders  say  that  if  his  style  of  complaining  and 
inspecting  is  kept  up  they  will  throw  up  the  contract.  As 
the  price  is  probably  much  below  that  of  any  competing 
contractor  this  threat  settles  it.  because  with  a  new  con- 
tractor the  price  will  be  considerably  higher.  The  in- 
spector, therefore,  is  told  to  be  a  little  easy  "while  the  work 
or  the  material  is  not  quite  up  to  our  standard,  we  think  it 
will  answer,  and  you  can  allow  it  to  pass."  After  this  it 
will  invariably  be  passed.  The  inspector's  influence,  unless 
he  is  a  man  of  unusual  strength  of  character,  is  at  an  end. 
He  may  be  able  to  have  a  cracked  casting  thrown  out  or  a 
manifestly  unsound  piece  of  timber  rejected.  Under  these 
conditions  the  value  of  the  inspector  to  the  railway  com- 
pany is  very  small.  Of  course  the  car  builder  does  not  have 
an  altogether  easy  job :  if  the  inspector  is  retained  the  cars 
cost  him  somewhat  more  than  he  expected,  but  when  the 
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contractor  has  reached  this  stage  he  is  over  the  hard  places 
and  builds  the  car  practically  to  suit  himself. 

After  a  car  builder  has  appealed  to  a  railway  against  an 
inspector,  and  the  company  turns  tiie  inspector  down,  he 
is  careful  never  to  repeat  the  experience.  His  inspections 
never  go  so  far  that  there  is  likely  to  be  an  appeal  to  head- 
quarters. Occasionally  some  old  hand  gives  the  new  in- 
spector a  hint  in  regard  to  these  matters  and  he  takes  it  in 
the  begiiming  and  so  never  has  the  unpleasant  experience. 
After  this  point  has  been  reached  inspection  takes  a  new 
phase,  only  such  materials  as  are  manifestly  rotten,  un- 
sound or  beyond  all  reason  bad,  are  thrown  out.  Palpable 
departure  from  construction  shown  in  drawing  are  made 
the  subject  for  reports  to  the  railway  superintendent.  In 
such  cases  the  decision  is  reserved  until  the  home  office  can 
be  heard  from.  Usually  the  answer  is  that  the  change  does 
not  seem  to  be  material  and  can  be  passed,  so  the  car  build- 
ers vote  the  inspector  "very  sharp,"  but  a  pretty  good  fel- 
low. The  company  says:  "He  is  looking  after  those  fel- 
lows very  closely — we  shall  have  very  fine  cars."  Every 
one  concerned  is  pleased  except  the  poor  inspector,  and  he 
knows  more  than  he  is  willing  to  tell  the  newspapers. 

For  many  reasons  the  detailed  car  specification  by  the 
railway  company  is  a  mistake.  In  itself  it  is  usually  the 
result  of  some  otScial's  desire  to  show  off  what  he  knows 
about  car  building.  In  many  cases  what  he  does  not  know 
comprises  the  whole  of  human  knowledge  on  the  subject. 
His  method  of  procedure  is  to  correspond  with  various  car 
companies  and  street  railway  superintendents  and  get  as 
many  specifications  as  possible,  then  he  sets  a  clerk  at  work 
to  pick  out  all  the  good  things  from  each  one.  The  de- 
tailed drawing  is  made  up  from  the  .blue  prints  which  ac- 
company his  collection  of  specification.  The  result  is  some- 
thing to  make  angels  weep,  if  they  know  anything  about 
car  construction.  The  specification  itself,  being  a  heteroge- 
neous collection  of  things  which  look  well  on  paper,  is  me- 
chanically bad  as  a  whole. 

Every  car  builder  of  any  repute  has  a  series  of  specifi- 
cations suited  to  his  own  methods  of  manufacture  and  con- 
struction. He  can  build  to  these  to  better  advantage  prob- 
ably than  to  any  other.  They  suit  his  shop  system  and 
the  organization  of  his  force.  By  using  them  he  can  secure 
the  greatest  economy  in  production.  Usually  his  designs 
embrace  good  features  of  construction.  They  are  the  result 
of  a  wide  experience  and  more  study  than  is  within  the  reach 
of  any  single  railway  company,  because  no  railway  system, 
no  matter  how  large,  has  such  facilities  for  gaining  ex- 
perience as  the  ordinary  car  building  establishment.  These 
shop  specifications  can  be  easily  modified  to  suit  the  special 
ends  of  each  road  and  to  conform  to  such  parts  as  it  may 
be  necessary  to  standardize.  If  the  railroad  company 
wishes  for  the  best  car  possible,  it  will  select  the  shop  where 
the  workmanship  and  the  material  used  are  of  the  best 
character  and  then  leave  the  detailed  specifications  to  the 
builder,  merely  exacting  the  best  quality  of  work  which 
the  shop  turns  out.  In  such  a  case  the  superintendent 
will  not  have  an  opportunity  to  display  his  great  apparent 
knowledge  of  car  building,  but  the  road  will  get  a  car  of 
as  good  a  quality  as  the  establishment  where  it  is  ordered 
can  produce. 

For  many  reasons  the  car  produced  from  a  company's 
own  detailed  specifications  is  a  great  mistake.  It  may  be 
called  a  failure  both  mechanically  and  commercially. 

A  street  railway  will  also  get  a  contract  car  at  a  much 
lower  figure  than   one  built   upon  its  own   specifications. 


This  will  result  from  the  entire  harmony  of  the  design 
and  the  organization  of  the  shop.  A  case  might  be  cited 
of  two  street  railway  companies  in  a  large  city  which  or- 
dered a  large  number  of  open  cars  during  the  past  season. 
They  were  of  the  same  size  and  general  character.  The 
cars  in  one  lot  were  built  to  the  detailed  specifications  of  the 
road.  They  conformed  in  fact  to  the  smallest  particulars. 
The  other  lot  were  constructed  according  to  the  builder's 
regular  specifications,  and  they  cost  at  least  12  per  cent 
less  than  the  others.  In  quality  and  durability  the  build- 
er's cars  were  certainly  somewhat  ahead  of  the  others. 

When  it  is  decided  to  accept  a  builder's  specifications  all 
that  is  necessary  in  the  way  of  inspection  of  the  establish- 
ment is  one  visit,  in  which  the  general  methods,  quality  of 
workmanship  and  quality  of  timber  habitually  used  are 
carefully  gone  over.  The  resident  inspector  then  becomes 
unnecessary.  The  work  is  accepted  on  the  general  char- 
acter of  the  establishment. 

The  idea  that  the  railroad  company  can  build  a  better 
car  than  a  contract  shop  is  one  which  has  in  the  past  taken 
a  deep  hold  upon  railroad  men.  It  probably  grew  out  of  the 
fact  that  years  ago,  when  roads  were  more  frequently  build- 
ing their  own  cars  than  they  are  at  present,  the  railroad 
workmanship  in  its  details  was  always  of  the  highest  char- 
acter, while  the  contract  work  was  frequently  doubtful  in 
this  respect.  It  is  true  that  railroads  have  occasionally 
produced  better  cars  than  some  of  the  contract  shops,  but  it 
is  also  true  that  the  cars  built  by  the  railroads  have  in 
every  instance  cost  much  more  than  those  of  the  same 
class  in  any  contract  shop. 

The  great  difficulty  in  railroad  car  building  is  a  lack  of 
business  competition.  The  master  car  builder  is  only  con- 
trolled by  his  judgment,  and  being  human,  he  is  prone 
to  indulge  in  costly  mechanical  fads.  Mechanical  human 
nature  is  the  same  the  world  over.  When  a  superintend- 
ent is  building  for  his  own  road  he  has  nothing  but  the 
quality  to  think  of,  and  he  measures  the  increased  cost 
against  what  he  imagines  is  to  be  an  increased  durability 
or  an  increased  advantage.  He  also  has  the  repair  shop  to 
carry  part  of  the  expense  and  will  almost  invariably  do 
things  which  would  never  be  dreamed  of  if  he  had  the  car 
to  build  for  so  much  money  and  was  forced  by  his  em- 
ployers to  get  a  profit  out  of  the  sum. 

The  railroad  shop  is  always  hampered  and  handicapped 
by  a  lack  of  experience.  Of  course  no  railroad  man  is 
willing  to  admit  this,  but  no  matter  how  large  a  road  may 
be  the  experienced  gained  upon  it  is  limited  and  but  a  small 
fraction  of  what  can  be  gained  in  the  smallest  contract  shops 
in  the  country.  The  cars  suffer  accordingly  in  design.  The 
strong  point  of  the  railroad  shop  is  always  the  workmanship 
and  usually  an  unnecessary  amount  of  labor  is  expended 
upon  details.  The  cost  of  this  is  out  of  all  proportion  to 
the  results  obtained.  Fine  joints,  fine  varnishing,  unlim- 
ited rubbing  down  and  other  things  of  the  same  kind  eat 
up  money.  In  the  end,  however,  the  car  is  usually  much 
less  durable  than  a  very  common  quality  of  contract  work 

Some  years  ago  the  writer  had  an  opportunity  to  in- 
spect several  hundred  cars  built  "upon  honor"  by  a  railroad 
company  for  itself.  They  had  been  in  service  some  five  or 
six  years.  The  workmanship  had  been  all  that  could  be 
desired,  but  as  is  usual  with  railroad  cars,  the  design  was 
faulty,  and  after  the  six  years  of  use  those  cars  were  of 
no  value  except  for  old  glass  and  scrap  iron.  They  were 
not  worth  carting  away  for  chicken  coops.  If  these  cars 
had  been  built   from   a  design   furnished   by  any   first  or 
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even  second  class  contract  shoj),  they  wonld  have  Ijcen 
good  in  such  a  service  for  25  years  of  wear. 

When  il  cdiik-s  to  a  matter  of  first  C(jsl  tlie  argument 
is  all  111!  the  side  (if  tin:  contract  sIkj]).  'I'iiere  are  a  dozen 
large  railroad  systems  in  this  country  which  have  sufficient 
facilities  foi-  building  a  large  ]n(>]>iirUiii)  of  their  own  cars. 
A  lilllc  allrralion  <ir  rcnindcling  of  machinery  would  make 
them  ready  to  begin  such  work.  All  of  these  companies 
have  in  past  times  done  a  greater  or  less  amount  of  new 
wiirk  (  )iic  extensive  system  in  the  West  some  years  ago 
huill  all  the  new  cars  which  it  required.  Its  repair  ac- 
count, however,  showed  $300  per  year  expended  on  every 
car  operated.  This,  of  course,  was  in  one  sense  a  fraudulent 
record.  I'roljably  the  repairs  were  normal  in  amount.  The 
nu'lhiid  employed  was  und( jul)tcdl\  lu  charge  the  new  cars 
at  what  they  would  have  cost  if  piu'chased  outside.  The 
excess  went  into  the  rejiair  account  and  made  the  showing 
of  $300  per  car  [)cr  year,  it  was  the  usual  plan  of  roads 
to  charge  the  cars  they  built  at  a  current  market  rate  for 
the  given  kind  of  car,  and  then  smuggle  the  difference  into 
the  repair  account.  This  was  general  practice  a  few  years 
since,  when  many  roads  were  engaged  in  building  new 
work. 

With  the  old  horse  car  construction  the  life  of  a  car, 
where  the  roof  and  exterior  paint  were  properly  attended 
to,  seems  to  have  been  indefinite.  Twenty-five  and  30 
years  was  no  unconuuon  matter.  Three  years  ago  on  the 
old  Steinway  road  on  Long  Island  the  writer  inspected  a 
number  of  old  and  disused  motor  cars.  They  had  been 
made  by  utilizing  horse  car  bodies  for  the  electric  service. 
They  had  had  two,  three  or  four  years,  as  the  case  might 
be,  of  electric  service  of  an  exceptionally  severe  kind,  and 
of  course  were  wrecked.  ■  They  were  from  the  shops  of 
Jones,  Stephenson  and  Brill,  and  many  of  them  were  of  the 
lightest  possible  construction.  One  of  the  Brill  cars  was 
of  the  old  open  type,  with  a  canvas  roof,  and  yet  this  light 
roof  had  successfully  carried  a  trolley  pole  for  some  years. 
It  was  said  that  the  Stephenson  cars  in  this  lot  were  built 
in  1866,  which  would  give  them  a  total  service  of  30 
years.  None  of  the  cars  had  seen  less  than  20  years'  service, 
and  all  of  them  had  finally  given  out  from  the  results  of 
abuse.  Paint  and  canvas  had  been  neglected,  and  water 
finding  an  entrance  had  so  rotted  the  structure  as  to  pro- 
duce the  final  disaster.  This  may  be  taken  as  a  fair  illus- 
tration of  what  old  contract  work  would  do.  It  is  not  quite 
fair  to  compare  horse  car  construction  with  the  electric 
work  of  today,  which  more  nearly  approximates  steam  car 
practice.  The  electric  cars  have  not  been  running  a  suffi- 
cient length  of  time  for  us  to  know  how  long  they  will 
wear.  To  get  some  idea  of  what  may  be  expected  of  them 
we  can  go  to  steam  practice.  On  the  Erie  Railroad  there 
are  many  light  cars  still  in  operation  on  local  trains,  which 
were  built  in  1872  or  previously.  These  cars  are  from  2/ 
to  30  years  old.  They  were  built  with  extreme  care  by 
the  railroad  company  itself.  On  the  branches  and  local 
trains  of  the  Central  Railroad  of  New  Jersey  there  are  a 
large  number  of  cars  which  were  built  by  the  Wason  Manu- 
facturing Co.,  of  Springfield,  anywhere  from  1865  to  1872 
or  1873.  They  are  somewhat  out  of  date,  but  the  external 
paint  and  varnish  having  been  well  cared  for,  so  as  to  ex- 
clude water,  these  cars  are  practically  as  sound  as  they 
were  when  they  were  turned  out  of  the  shop.  The  conclu- 
sion, therefore,  is  that  the  contract  electric  car  of  today  is 
good  for  a  life  of  from  25  to  30  years.     In  the  large  cities 


the  cars  will  probably  last  until  fashion  or  interior  dingi- 
ncss  calls  for  a  change  in  the  rolling  stock. 

In  the  matter  of  durability  reference  has  been  made  only 
to  the  lirie  and  the  Jersey  Central.  Several  other  steam 
roads  could  be  cited  in  which  the  cars  built  at  home  would 
not  show  as  goocl  a  record  as  those  obtained  from  contract 
shops.  Careful  bookkeeping  has  demonstrated  the  fact  that 
the  home  made  cars  are  not  tjiily  more  costly  to  build,  but 
more  costly  to  operate  than  those  purchased  outside.  The 
question  has  been  definitely  settled  by  the  accountant,  and 
it  would  be  well  for  railroad  men  who  are  turning  over  in 
their  minds  the  scheme  of  utilizing  their  own  shops  for  con- 
struction to  give  these  matters  most  careful  attention. 


RAPID  TRANSIT  IN   NEW  YORK. 


One  of  the  greatest  obstacles  standing  in  thewayof  a  rapid 
transit  railway  for  New  York  City,  was  removed  on  Novem- 
ber I  ith,when  the  Appellate  Division  of  the  Supreme  Court, 
on  the  application  of  tiic  Rapid  Transit  Commissioners,  re- 
duced the  amount  of  the  bond  required  for  the  construc- 
tion of  the  underground  road  from  $15,000,000  to  $5,000,- 
000.  The  application  was  accompanied  by  affidavits  by  the 
City  Comptroller,  the  President  of  the  Rapid  Transit  Com- 
mission and  the  Corporation  Counsel,  setting  forth  the  ne- 
cessity of  reducing  the  bond,  and  it  would  therefore  appear 
that  for  once  the  various  oflicials  having  authority  in  the 
matter  hail  reached  an  harmonious  agreement  upon  one 
point  at  least. 

Acting  on  the  decision,  the  Commission  on  November 
13th  published  an  invitation  for  proposals  to  construct  and 
equip  a  rapid  transit  railroad  in  the  City  of  New-  York,  and 
to  use  and  operate  the  same  under  a  lease  from  the  city  for 
the  term  of  50  years,  with  a  right  to  a  renewal  of  the  lease 
for  a  further  term  of  25  years.  The  invitation  describes  at 
lengfth  the  proposed  route  and  the  conditions  under  which 
bids  for  construction  will  be  received. 

The  main  route  is  to  rim  from  the  corner  of  Broadway 
and  Park  Row,  northward  underground  on  the  west  side  of 
the  city,  to  124th  St.;  thence  by  viaduct  to  134th  St.; 
thence  underground  to  Elhvood  St.,  and  over  Ellwood  St., 
Kingsbridge  Road  and  Riverdale  Ave.,  to  Kingsbridge  Sta- 
tion of  the  New-  Y'ork  &  Putnam  R.  R.  A  branch  is  to  leave 
the  main  iin^  at  103d  St.,  and  run  east,  crossing  Central 
Park  to  Lenox  Ave.,  thence  northward  under  the  Harlem 
River  to  Boston  Road  and  Bronx  Park.  A  loop  under 
City  Hall  Park  is  also  to  be  included. 

All  bidders  must  submit  their  proposals  in  sealed  envel- 
opes, accompanied  by  a  certified  check  ior  $150,000,  which 
will  be  returned  in  the  cases  of  contractors  whose  bids  are 
not  accepted.  The  proposals  will  be  opened  Jan.  15.  1900, 
at  12  o'clock,  noon.  The  successful  bidder  must  pay  upon 
completion  of  his  contract,  an  annua!  rental  equivalent  to  the 
interest  on  the  bonds  issued  by  the  city  to  cover  the  cost 
of  construction  of  the  road,  and  in  addition  i  per  cent  on 
such  cost  of  construction  as  a  sinking  fund ;  also  a  per- 
centage of  gross  receipts  when  receipts  exceed  $5,000,000 
per  annum,  such  percentage  to  be  part  of  the  proposal.  He 
must  deposit  w'hen  his  bid  is  accepted.  Si. 000,000  in  cash  as 
security  for  constraction.  a  continuing  bond  of  Si. 000.000 
to  secure  all  other  obligations  of  the  contractor,  and  an  ad- 
ditional bond  of  S5.000.000  to  insure  the  satisfactory  con- 
struction and  operation  of  the  road.  He  must  also  leave  his 
certified  check  for  $150,000  as  a  guarantee  of  good  faith. 
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RECENT  STREET  RAILWAY  DECISIONS. 


EDITED  l!Y  J.  L.  ROSENBERGER,  ATTORNEY  AT  LAW,  CHICAGO. 


LESSEE  NEED  NOT  iM.A.KE  TRANSFERS  REQUIRED  OF 
ONE  CONTRACTING  FOR  USE  OF  ROAD. 


Roosa  V.  Brooklyn  Heights  Railroad  Co.  (N.  Y.J,  59  Supp.    664. 

July,  1899. 

Judge  Maddox,  at  a  trial  term  of  the  supreme  eourt  uf  New  York, 
Kings  county,  makes  a  distinction  between  a  contract  for  the  use 
of  a  railroad,  or  part  thereof,  and  a  lease.  In  the  former,  he  says, 
the  parties  use  in  common  the  road,  or  part  thereof,  while  a  lessee, 
subject  to  the  restrictions  of  the  lease,  gets  an  absolute  and  ex- 
clusive possession  of  the  leased  property.  Consequently,  he  holds 
that  section  104  of  the  New  York  railroad  law — which  provides  that 
one  party  to  a  contract  for  the  use  of  a  railroad  or  part  thereof  shall 
carry,  and  that  the  other  party  shall  permit  any  other  party  thereto 
to  carry,  a  passenger  so  desiring  to  ride  for  one  single  fare  not 
higher  than  the  fare  lawfully  chargeable  by  either  of  such  cor- 
porations for  an  adult  passenger  between  any  two  points  on  the 
railroads,  or  portions  thereof,  embraced  in  such  contract — does  not 
apply  to  a  company  in  operating  as  lessee  the  roads  or  routes  leased 
from  another  company. 


NOT  TAXABLE  OX  ACCOUNT  OF  STOCK-TRUST  CER- 
TIFICATES. 


Commonwealth   v.    Union   Traction   Co.    of   Philadelphia    (Pa.),   43 

Atl.  Rep.  loio.    July  ly,  1899. 

The  supreme  court  of  Pennsylvania  affirms,  in  this  case,  the 
decision  of  the  court  of  common  pleas  that  the  commonwealth  is 
not  entitled  to  recover  any  tax  from  the  defendant  in  respect  of 
Electric  and  People's  Traction  stock-trust  certificates,  under  the 
state  law  imposing  what  is  commonly  known  as  the  "tax  on 
loans."  Such  certificates  the  court  does  not  consider  constitutes  or 
represents  any  indebtedness  on  the  part  of  the  defendant,  within 
the  meaning  of  the  statute  in  question,  the  4  per  cent  paid  by  it 
not  being  regarded  as  interest,  but  as  rentals;  or,  rather,  the  court 
makes  the  point  the  money  with  which  the  so-called  interest  was 
finally  paid  was  derived  from  the  rentals  paid  by  the  defendant.  It 
also  holds  that  the  commonwealth  was  not  entitled  to  recover  from 
the  defendant  any  tax  in  respect  of  mortgages  issued  by  private 
parties  and  secured  upon  property  subsequently  purchased  by  the 
defendant. 


ADMISSIBLE  EVIDENCE  OF  EXCESSIVE  SPEED. 


City  Railway  Co.  v.  Wiggins  (Tex.),  52  S.  W.  Rep.  577.     July  i, 

1899. 

That  cities,  in  providing  for  the  safety  of  their  inhabitants  and 
visitors,  have  the  right  to  pass  reasonable  enactments  regulating 
the  speed  of  street  cars,  the  court  of  civil  appeals  of  Texas  says, 
is  not  longer  to  be  questioned.  The  structural  capacity  of  a  car, 
and  the  voltage  of  electricity  at  the  time  applied,  being  peculiarly 
within  the  knowledge  and  power  of  the  company  to  produce,  the 
court  considers  that  the  best  evidence  attainable  by  a  person  suing 
the  company  for  damages  for  personal  injuries  sustained  in  a  col- 
lision alleged  to  have  been  caused  by  its  negligence  in  running  the 
car  at  an  excessive  rate  of  speed  would  be  the  estimate  of  those 
riding  on  the  car  at  the  time,  and  others  having  reasonable  oppor- 
tunities for  observing  and  of  judging.  And  the  court  declares 
that  it  cannot  say  that,  in  an  effort  to  convey  the  idea  of  the  exist- 
ing velocity  of  a  car,  it  was  error  to  permit  a  witness  to  illustrate 
by  reference  to  the  speed  of  a  trotting  team  and  buggy,  which,  it 
adds,  among  a  people  of  "our"  history  and  habits  ought  to  be 
within  the  common  observation  and  judgment  of  all. 


WHEN    NO   PUNITIVE    DAMAGES    FOR    EJECTION    OF 
PASSENGER. 


Forhman  v.  Consolidated  Traction  Co.  (N.  J),  43  .^tl.  Rep.  892. 

June  12.  1899. 

The  plaintiff's  case  was  that  he  was  ejected  from  a  car  of  the  de- 
fendant  without   cause   and   with   unnecessary   violence.     The   case 


went  to  the  jury  upon  conflicting  testimony,  with  special  instruc- 
tions upon  the  question  of  punitive  damages. 

Punitive  damages,  says  the  supreme  court  of  New  Jersey,  are  in 
the  nature  of  a  penalty,  especially  designed  as  a  punishment  for  the 
wanton  conduct  or  malicious  motives  of  a  wrongdoer,  and  can 
lawfully  be  imposed  only  when  the  reprehensible  act  is  brought 
home  to  the  defendant. 

A  principal,  whether  an  individual  or  a  corporation,  cannot  be 
charged  with  punitive  damages  for  the  illegal,  wanton  or  oppres 
sivc  conduct  of  a  servant,  unless  the  principal  participated  in  the 
wrongful  act  of  the  servant,  either  expressly  or  impliedly,  by  his 
conduct  authorizing  or  approving  it  either  before  or  after  it  was 
committed. 

This  doctrine,  the  court  holds  that  the  defendant  was  entitled  to 
the  benefit  of,  in  this  case,  and,  because  it  thinks  that  the  defend 
ant  was  presumably  injured  by  the  submission  of  the  question  to 
the  jury,  as  the  verdict  was  for  $S,ooo,  it  makes  absolute  a  rule 
to  show  cause  why  a  new  trial  should  not  be  granted. 


AFFIRMS  JUDGMENT  FOR  $20,000  FOR  LOSS  OF  USE  OF 
BOTH   LEGS. 


Fonda  v.  St.  Paul  City  Railway  Co.  (Minn.),  79,  N.  W.  Rep.  1043. 

Aug.  I,  1899. 

This  action  was  brought  to  recover  damages  for  personal  injuries 
alleged  to  have  been  sustained  by  reason  of  the  negligence  of  the 
defendant  in  operating  its  cars  when  the  plaintiflf  was  about  to  take 
passage  on  one  of  them.  The  injuries  were  serious,  resulting  in  the 
loss  of  a  portion  of  both  legs.  The  jury,  upon  a  retrial  ordered 
by  the  supreme  court  of  Minnesota,  rendered  a  verdict  in  favor 
of  the  plaintiff  for  the  sum  of  $20,000.  The  trial  judge  said  with 
regard  to  this:  "Defendant  contends  that  the  damages  are  so 
excessive  as  to  show  that  the  jury  was  influenced  by  passion  and 
prejudice.  I  do  not  think  so.  While  the  verdict  is  a  large  one,  it 
must  not  be  forgotten  that  the  plaintiff's  injuries  were  very  serious; 
that  he  lost  the  use  of  both  legs,  and  is  a  cripple  for  life;  that 
he  never  will  be  able  to  work  or  enjoy  life  as  others  do;  that  he 
was  nearly  a  year  in  the  hospital  and  suffered  much  pain;  that  his 
mental  suffering,  by  reason  of  his  condition,  must  have  been,  and 
must  always  be,  great.  In  view  of  these  and  other  facts,  I  am  un- 
able to  say  that  the  verdict  is  so  excessive  as  to  warrant  the  as- 
sumption that  the  jury  was  influenced  by  passion  or  prejudice." 
This  language  is  adopted  by  the  supreme  court,  which  holds  the 
damages  not  to  be  excessive,  and  affirms  an  order  of  the  court 
below  refusing  a  new  trial. 


A  VOTE  IS  NECESSARY  TO  RENDER  STOCKHOLDERS 
LIABLE  ON  BONDS. 


Boyd  V.  Heron  (Cal.),  58  Pac.  Rep.  64.    July  24,  1899. 

This  was  an  action  brought  against  stockholders  of  the  Con- 
solidated Piedmont  Cable  Co..  a  street  railroad  corporation,  for  the 
purpose  of  enforcing  their  liability  as  stockholders  for  an  indebt- 
edness arising  upon  10  bonds  for  $1,000  each,  issued  in  part  pay- 
ment for  the  construction  of  the  company's  road.  The  plaintiffs 
suffered  nonsuit,  and  the  supreme  court  of  California  affirms  the 
judgment  of  the  court  below.  It  holds  that,  construing  sections  456 
and  359  of  the  Civil  Code  together,  under  section  456  the  directors 
may  prescribe  reasonable  regulations  which  shall  govern  a  pro- 
posed bond  issue,  but  before  the  issue  can  be  legally  made  the  as- 
sent of  the  required  number  of  stockholders  thereto  must  be  had 
in  compliance  with  the  mode  laid  down  in  section  359.  Section 
359  is  a  general  section,  applicable  to  all  corporations,  and  was  not 
complied  with  before  the  bonds  in  question  were  issued.  Hence 
the  supreme  court  holds  that,  without  considering  whether  or  not 
the  bonds  are  void,  so  as  to  cast  no  liability  upon  the  corporation, 
it  is  quite  plain  that  those  who  were  stockholders  at  the  time  of 
the  bond  issue  may  be  heard  to  say  that,  because  of  the  irregularity 
of  the  issue,  and  of  their  deprivation  of  an  important  right  to  vote 
upon  the  bond  issue,  no  liability  against  them  hr.s  been  created. 


Di!c.  IS,  i8yy.] 
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hound  to  kici':!'  kyks  and  f.aks  oi'l':n  kok  new 
dan(;1':ks. 


McGovcrn  v.  Union  Tr.ulioii  Co.  (Pa.),  4J  All.  Krp.  i;4v.    July  ly, 

1899. 

A  foot  passenger  ci'ossitiK!  a  slioel.  I'spccially  a  wide  one  with 
double  tracks,  the  supreme  eniiii  c.(  Pennsylvania  holds,  docs  not 
do  his  whole  duly  by  a  single  look  bclore  starling.  In  the  space 
where  cars  and  other  vehicles  have  concurrent  rights  with  his  own, 
he  is  bound  to  keep  eyes  and  ears  open  (or  new  dangers,  and  to 
use  reasonable  care  In  avoiding  them.  Moreover,  the  court  holds 
that  how  far  a  person's  standing  "some  tinu-"  on  the  curb  after 
looking  before  stepping  into  the  street  ni.iy  have  modified  the 
act  of  looking,  is  clearly  for  the  jury.  And  where  the  distance 
of  the  car  and  the  rate  of  spcicl  win-  the  subject  of  testimony  not 
entirely  uniform,  and  there  was  no  evidence  as  to  the  action  at  this 
point  of  the  person  struck  in  regard  to  the  approaching  car,  the 
court  holds  that  it  was  not  one  of  those  clear  cases  that  should  be 
taken  from  the  jury.  There  arc  two  classes  of  cases,  considered 
with  regard  lo  the  kind  of  accident,  it  says,  in  which  nonsuits  are 
properly  entered:  I'"irst.  where  a  person,  not  looking,  or  claiming 
to  have  looked  and  not  to  have  seen  what  was  manifestly  and  una 
voidably  visible,  steps  directly  in  front  of  a  moving  car;  and,  sec 
ondly,  where  a  person,  seeing  a  clearly  impending  danger,  accepts 
the  risk,  relying  on  his  own  judgment  that  he  can  escape  it.  In 
cither  class  the  negligence  of  the  injured  must  be  the  clear  and 
unavoidable  inference  from  the  undisputed  facts,  before  the  court 
can  pronounce  it  as  matter  of  law. 


hO  ■■MIGHT 


ABOUT  fT  IF  PASSENGER   IKIICD  TO  GET 
OFF  MOVING  CAR. 


Nefl  v.  Harrisburg  Traction  Co.  (Pa.),  4.1  .'\tl.  Rep.  1020.    July  19, 

1899. 

Two  disinterested  witnesses  testified  positively  that  the  plaintiflf 
and  her  sister  left  the  car  while  it  was  in  motion,  and  before  it 
stopped.  She  and  her  sister  testified  that  they  did  not  leave  the 
car  until  it  stopped,  and  that  it  started  with  a  sudden  jerk  while  they 
were  getting  ofl^.  and  that  tliis  was  the  cause  of  the  plaintiflf's  fall. 
If  the  testimony  of  the  witnesses  first  mentioned  was  believed,  the 
supreme  court  of  Pennsylvania  declares  that  the  plaintiff  certainly 
could  not  recover  damages,  all  of  its  decisions  being  to  that  effect. 
And  so  it  holds  that  it  was  error  for  the  trial  judge  to  instruct 
the  jury  that  "if  yoii  take  the  version  given  by  the  defendant,  that 
the  car  had  not  yet  come  to  a  stop  when  the  plaintiff  undertook 
to  get  out,  then  you  might  find  her  guilty  of  contributory  negli- 
gence, and  in  that  case  she  would  not  be  entitled  to  recover." 
This  it  considers  fatally  defective,  because,  while  it  was  altogether 
probable  from  the  context  that  the  judge  did  not  intend,  by  the 
use  of  the  word  "might"  in  this  connection,  to  put  or  to  intimate 
a  qualification  upon  the  defendant's  right  to  a  verdict  in  case  the 
jury  found  that  the  plaintiff  left  the  car  while  it  was  in  motion, 
yet  the  jury  would  be  at  liberty  to  understand  from  the  words 
of  the  charge  on  this  subject  that  the  plaintiff's  act  of  leaving  the 
car  while  it  was  in  motion  would  be  no  bar  to  her  recovery  of  dam- 
ages. As  there  was  no  evidence  to  show  that  the  car  was  going 
so  slowly  as  to  be  subsequently  stopped  when  the  accident  occurred, 
the  court  further  holds  that  it  was  a  mistake  to  introduce  that  ele- 
ment into  the  answer  to  an  instruction  asked  by  the  defendant. 


ADMISSIBILITY  OF  PHOTOGRAPHIC  AND  OTHER  EVI- 
DENCE OF  PROJECTION  OF  RAILS. 


Cunningham  v.   Fair  Haven  &  Westville  Railroad  Co.  (Conn.'),  4^' 

.Atl.  Rep.  1047.     Aug.  I.  1899. 

Where  an  accident  occurred  at  a  point  about  midway  between 
two  cross  streets  through  an  alleged  defect  in  the  track  consisting 
in  the  rails  ])rojecting  several  inches  above  the  surface  of  the  road- 
way immediately  adjoining  tlie  same,  the  supreme  court  of  errors 
of  Connecticut  holds  that  testimony  as  to  the  condition  of  the 
road  at  places  other  than  the  place  of  accident,  such  as  testimony 
as  to  the  condition  of  the  road  from  the  one  cross  street  to  the 
other,  was  inadmissible.  On  the  other  hand,  it  does  not  consider 
that  there  was  any  error  in  allowing  a  witness  to  testify  as  to  the 
condition  of  the  road  at  the  place  of  the  accident  for  some  time 
prior  to  the  accident,  as  the  existence  of  a  defect  there  for  some 


lime  prior  lo  the  accident  would  tend  lo  cstablisli  neghgencc  in  the 
failure  to  repair  it, 

.\s  lo  photographs.  The  court  does  not  believe  that  any  case  can 
be  founil  which  would  warrant  the  admission  of  them  to  prove  the 
lieight  of  ihe  rails,  without  evidence  of  their  accuracy.  It  says  that 
a  photograph  offered  for  the  purpose  of  proving  the  appearance 
of  a  |)hysical  object  which  cannot  be  produced  In  court  nor  in- 
sl)ected  by  the  jury  Is  secondary  evidence.  Its  correctness  or  ac- 
curacy, like  that  of  a  map  or  diagram,  must  be  proved,  before  it 
can  be  received.  The  accuracy  sufficient  for  the  admission  of  a 
photograph  as  evidence,'  it  goes  on  to  state,  is  a  preliminary 
question  of  fact  to  be  determined  by  the  trial  judge.  The  testimony 
of  Ihe  photographer  is  not  essential  if  other  evidence  is  produced 
which  in  fact  convinces  the  court.  The  proof  of  accuracy  varies 
tvilh  the  nature  of  the  evidence  the  photograph  Is  offered  lo  supply. 
Thus,  when  It  is  offered  as  a  general  representation  o(  physical 
objects  as  to  which  testimony  is  adduced  for  the  mere  convenience 
of  witnesses  in  explaining  their  statements,  very  slight  proof  of 
accuracy  may  be  sufficient.  But  the  mere  fact  that  the  identity  of 
Ihe  place  photographed  has  been  proved,  is  not  enough. 


I'RF.SUMI'TION    OF    NEGLIGENCE    FROM    COLLISION 
HETVVEEN  CARS. 


Madara  v.  Shamokin  &  .\It.  Carmel  Electric  Railway  Co.  (Pa).  43 

All.  Rep.  99S.    July  19,  1899. 

A  car  stopped  on  an  up  grade,  from  some  defect  in  machinery  or 
power,  and  could  not  be  moved.  A  man  who  was  there  at  the  time 
assisted  in  trying  to  get  the  car  started,  giving  directions  as  one  in 
authority.  Not  succeeding,  he  said  to  the  motorman  that  he  would 
go  to  the  car  barn,  a  short  distance  off,  and  get  another  car,  into 
which  the  passengers  could  be  transferred  and  carried  to  their  des- 
tination. He  soon  returned  with  another  car,  approaching  the 
disabled  and  standing  one  on  a  steep  down  grade.  From  some 
cause  the  car  he  was  on  became  unmanageable,  ran  Into  the  dis- 
abled one  standing  on  the  track,  and  seriously  injured  the  plain- 
tiff. To  the  charge  of  negligence  made  against  the  company  it 
set  up  the  defense  that  the  man  who  brought  the  second  car  was  a 
mere  intermeddler.  who  acted  without  any  authority  from  the 
company.  It  offered  no  evidence  to  establish  that  fact,  but  relied  on 
that  of  the  plaintiff  to  make  it  out.  It  was  conceded  that  the  man 
was  an  employe  of  the  company,  though  not  a  conductor  or  motor- 
man,  but  in  just  what  capacity  was  not  clear. 

The  supreme  court  of  Pennsylvania  aflfirms  a  judgment  against 
the  company.  It  says  that  the  plaintiff  was  a  passenger  to  whom 
the  company  owed  the  utmost  degree  of  care.  Being  Injured  by 
one  of  its  cars  while  occupying  that  relation  the  presumption  would 
be  that  it  was  through  the  negligence  of  the  carrier.  The  burden 
was  on  it  to  rebut  the  presumption  by  showing  that  the  man  in 
question  was  a  mere  intruder  upon  the  relieving  car.  acting  wholly 
without  authority.  The  burden  was  not  upon  the  passenger  to 
prove  that  one  apparently  in  authority,  having  access  to  the  car 
barn,  and  the  power  to  assume  control  of  a  car.  and  run  it  on  the 
road  to  the  relief  of  the  stalled  car.  was  a  servant  of  the  company. 
If  the  accident  had  been  apparently  caused  by  the  act  of  a  stranger. 
while  the  plaintiff  was  a  passenger,  as  in  the  case  of  a  collision  with 
a  wagon,  the  burden  would  have  been  on  her  to  show  negligence 
on  the  part  of  the  company.  But  when  it  arose  from  a  collision  be- 
tween the  defendant  company's  cars  on  its  own  rails,  the  court  re- 
peats, the  presumption  of  negligence  arose,  and  the  burden  was 
on  the  company  to  rebut  it. 


AGAINST  KISSING  AND  HUGGING  ON  STREET  CARS 


Sailors  V.  State  (Ga.).  33  S.  E.  Rep.  813.    July  18,  1899. 

Where,  in  the  trial  of  a  criminal  case,  the  proof  shows  that  a 
man  and  a  woman,  in  an  Intoxicated  condition,  were  riding  upon 
a  street  car.  using  profane  language  and  kissing  and  hugging  each 
other  to  such  an  extent  as  to  attract  the  attention  of  other  passen- 
gers upon  the  car.  upon  which  were  also  other  females,  the  su- 
preme court  of  Georgia  holds  that  this  is  sufficient  to  sustain  a 
verdit  of  guilty,  under  section  396  of  the  Penal  Code  of  that  state, 
notwithstanding  the  female  passengers  may  not  have  heard  or 
witnessed  such  conduct.  The  latter  part  of  the  section  mentioned 
Is  as  follows:  "By  indecent  or  disorderly  conduct  in  the  presence 
of  females  on  passenger  cars,  street  cars,  or  other  places  of  like 
character,  shall  be  guilty  of  a  misdemeanor." 
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This  salutary  statute,  the  supreme  court  says,  was  enacted  tor 
the  purpose  of  preserving  peace  and  good  order  in  the  pubhc 
conveyances  of  the  state.  The  members  of  the  legislature,  besides 
many  others  who  were  in  the  habit  of  riding  in  public  convey- 
ances, it  somewhat  startlingly  continues,  had  doubtless  witnessed 
many  scenes  of  disorderly  conduct  upon  passenger  cars  or  street 
cars  in  which  females  were  also  passengers.  They  had  doubtless 
seen  vulgar  and  drunken  creatures  acting  in  such  disorderly  and 
indecent  manner  as  to  attract  the  attention  of  the  other  passengers, 
and  using  oaths  in  the  presence  of  ladies  who  were  also  passen- 
gers on  the  cars.  This  law,  it  therefocc  reiterates,  was  enacted 
for  the  purpose  of  punishing  for  such  disorderly  and  indecent  con- 
duct, and  preventing  its  repetition. 

But  it  was  argued  in  this  case  that,  inasmuch  as  the  females, 
who  were  sitting  in  the  front  portion  of  the  car,  had  their  backs 
turned  to  the  accused  persons,  who  were  in  the  rear,  the  offense 
was  not  complete,  because  not  "in  the  presence  of  females."  With 
this  the  supreme  court  does  not  agree.  It  holds  that,  under  this 
statute,  if  the  females  were  in  the  car  upon  which  the  disorderly 
conduct  took  place,  it  was  not  necessary,  to  make  the  offense 
complete,  that  they  should  be  eyewitnesses  of  the  disorderly  or 
indecent  conduct.  Certainly  they  could  hear  oaths  as  well  with 
their  backs  turned  as  though  they  were  looking  at  the  persons 
using  them. 

So  the  court  holds  that  the  true  construction  of  the  statute  is 
that,  if  the  disorderly  or  indecent  conduct  takes  place  on  a  street 
car  on  which  females  are  riding,  it  is  in  their  presence,  although 
their  backs  may  be  turned  to  the  offenders.  And  it  insists  that  it 
is  too  clear  to  require  any  discussion  that  being  drunk,  cursing  and 
hugging  and  kissing,  in  an  offensive  manner,  as  was  here  shown  to 
be  the  case,  by  a  man  and  a  woman  on  a  street  car,  is  disorderly 
conduct. 


ACCOUNTED  PROPERTY  BENEFITED  BY  STREET  IM- 
PROVEMENTS. 


City  of  Shreveport  v.  Prescott  (La.),  26  So.  Rep.  664.  April  17,  1899. 

May  IS,  1899.     Rehearing  denied  June  29,  1899. 

To  begin  with,  the  supreme  court  of  Louisiana  holds  that  the 
matter  at  issue  in  this  case,  being  a  question  of  local  assessment 
or  charge  upon  property  of  abutting  proprietors  in  a  municipality. 
levied  upon  compulsion  of  law  alone,  to  pay  the  cost  of  street  ii  1- 
provement,  and  without  their  knowledge  or  consent,  was  a  tax, 
in  the  sense  of  the  constitutional  provision  conferring  appellate 
jurisdiction   on   the  supreme  court. 

The  uniform  current  of  judicial  opinion,  the  supreme  court  goes 
on  to  say  affirms  the  principle  that  the  right  of  occupancy  of  a 
portion  of  the  streets  of  a  municipality  by  a  street  railway  cor- 
poration is  property  which  is  benefited  by  a  street  improvement  to 
the  extent  of  the  space  occupied  by  its  roadbed  and  tracks,  which 
renders  same  liable  for  its  proportionate  share  of  its  cost,  just  as 
the  property  of  abutting  owners  is  liable;  that  the  railway  company 
using  the  streets  for  the  operation  of  its  cars  is  in  duty  bound  to 
pay  for  the  work  on  the  streets  which  its  track  alone  makes  neces- 
sary— that  is  to  say,  all  expense  for  that  portion  of  the  work  lying 
between  the  exterior  rails  of  the  tracks  of  the  road,  and  for  a 
distance  of  2  ft.  from  and  exterior  to  the  track  on  each  side  thereof. 

That  in  no  case  can  any  portion  of  the  cost  of  such  improvement 
be  attributed  to.  or  assessed  against,  the  abutting  property  owners. 

That,  when  a  statute  or  municipal  ordinance  makes  provision 
for  the  assessment  of  a  street  railway  corporation  for  the  pavement 
of  such  space  as  its  tracks  and  roadbed  occupy,  such  provision  is 
mandatory,  and  any  portion  thereof  which  is  put  upon  the  abutting 
property  owners  is  illegal  and  void. 

Here  was  involved  an  interpretation  of  an  ordinance  of  the  city 
of  Shreveport  which  required  that  abutting  property  holders 
throughout  the  length  of  a  street  that  had  been  paved  should  pay 
two-thirds  of  the  cost  of  same,  each  one  paying  in  proportion  to 
frontage;  that  the  street  railroads  should  pay  in  proportion  to  the 
space  occupied  by  their  roadbed,  compared  to  the  width  of  the 
street;  and  that  the  city  should  pay  the  remainder.  The  ordinance 
was  founded  upon  the  supposed  authority  that  is  conferred  by  the 
second  section  of  Act  No.  10  of  1896.  which  provides  that  abutting 
owners  shall  pay  two-thirds  of  the  entire  cost,  and  the  corporation 
shall  pay  one-third  from  its  general  resources,  and  provided  that, 
where  a  railway  bed  or  track  occupies  a  part  of  the  street,  it  shall 
pay  in  proportion  to  the  space  occupied  by  its  roadbed,  compared 


with  the  width  of  the  street.  The  supreme  court  holds  the  ordi- 
nance and  statute  irreconcilable  in  that  the  ordinance  transposed 
the  terms  of  the  statute  by  stating  u)  the  share  of  the  abutter  to 
be  two-thirds,  (2)  that  of  railroad  companies  in  proportion  to 
the  space  occupied  by  them,  (3)  the  city  should  pay  the  remainder, 
whereas  the  statute  states  (l)  the  share  of  the  abutter  shall  be  two- 
thirds,  (2)  the  city  one-third,  and,  (3)  provided  that  a  street  railway 
occupies  a  portion  of  the  street,  it  shall  pay  in  proportion  to  said 
space. 

Entertaining  this  view,  that  the  ordinance  was  not  in  keeping 
with  the  terms  of  the  statute,  the  true  import  of  which  is  to  require 
the  portion  of  the  cost  due  for  street  improvements  by  railroad 
companies  to  be  first  deducted  from  the  total  amount,  and  the  re- 
mainder distributed  between  the  abutters  and  the  municipality,  two- 
thirds  to  the  former  and  one-third  to  the  latter,  the  court  declares 
the  ordinance  null  and  void. 

The  space  occupied  by  a  street  railroad  company,  the  court 
iurther  holds,  is  matter  of  proof,  to  be  administered  and  deter- 
mined in  some  proceeding  contradictorily  between  all  parties  in 
interest — the  municipality,  the  abutting  owners  and  the  street  rail- 
way companies:  and,  it  adds,  the  ordinance  which  arbitrarily  fixes 
said  space,  without  a  contradictory  hearing,  cannot  be  sustained 
as  valid. 


LL\BILITY  FOR  INJURY  TO  EMPLOYE  OF  INTERSECT- 
ING LINE. 


Bailey  v.  Citizens'  Railway  Co.  (Mo.),  52  S.  VV.  Rep.  406.  July  14. 
1899. 

This  was  an  action  for  damages  growing  out  of  personal  injuries 
sustained  by  a  conductor  on  a  cable  car  on  a  line  that  intersected 
the  defendant's  line  of  cable  railway.  The  defendant  was  repairing 
the  crossing.  Somehow  the  slot  rail  got  displaced,  so  that  the  grip 
of  the  plaintiff's  train  ran  against  the  obstruction  thereby  caused, 
throwing  the  plaintiff  against  a  seat,  quite  severely  injuring  him. 
He  obtained  a  judgment.  But  this  the  supreme  court  of  Missouri 
has  reversed,  remanding  the  case  for  a  new  trial. 

First  of  all,  the  supreme  court  condemns  an  instruction  given  the 
jury  that  even  if  it  should  appear  in  evidence  to  its  satisfaction  that 
there  was  negligence  on  the  part  of  the  gripman  of  the  plaintiff's 
train  in  attempting  to  move  his  train  over  said  crossing  at  an  im- 
proper or  reckless  rate  of  speed,  and  that  such  rate  of  speed  caused 
or  contributed  to  the  displacement  of  said  slot,  yet  the  finding  of 
such  facts  would  not.  and  could  not,  under  the  law,  prevent  the 
plaintiff  from  recovering  in  this  case,  unless  the  jury  further  found 
from  the  evidence  that  said  gripman  was  at  the  time  under,  or  sub- 
ject to  the  direction  and  control  of  the  plaintiff,  as  to  such  rate  of 
speed. 

The  error  in  this,  the  supreme  court  points  out.  was  in  making 
the  defendant  liable  for  the  independent  negligence  of  the  gripman, 
over  whom  it  had  no  control,  and  to  whom  it  did  not  bear  the  re- 
lation of  master,  in  any  degree,  without  proof  of  negligence  by 
the  defendant  or  any  of  its  employes.  And  it  declares  that  to  hold 
a  defendant  liable  for  a  pure  tort,  or  wrongful  act,  of  o'ne  over 
whom  it  had  no  control,  to  make  it  liable  for  the  negligent  or  mis- 
chievous act  of  a  stranger,  as  the  gripman  of  the  plaintiff's  car  was 
to  the  defendant, — would  be  to  violate  every  principle  of  natural 
justice,  and  finds  no  support  in  "our"  laws.  The  law  makes  each 
man  liable  for  the  consequences  of  his  own  negligent  or  wrongful 
act.  but  does  not  attempt  to  hold  him  for  the  misconduct  of  an- 
other, over  whose  acts  he  has  no  control,  or  unless  his  negligence 
concurs  with  that  other  in  causing  damage. 

So  the  court  holds  that  if  the  defendant  could  establish  that  the 
gripman  was  under  the  control  of  the  plaintiff,  and  that  the  plain- 
tiff directed  the  rapid  running,  and  that  caused  the  displacement  of 
the  slot  rail,  it  was  clear  that  the  plaintiff  could  not  recover,  because 
his  own  negligence  had  directly  contributed  to  the  act  which  pro- 
duced his  injury;  or.  if  the  defendant  was  not  able  to  establish  that 
the  gripman  was  under  the  control  of  the  plaintiff,  still,  the  defend- 
ant was  not  liable,  if  the  jury  found  that  the  rapid  running  of  the 
plaintiff's  train  was  the  sole  cause  of  the  displacement  of  the  slot 
rail. 

Then,  it  w^as  urged  that  because  the  work  was  entirely  under  the 
care  of  the  defendant,  and  because  an  accident  happened,  the  pre- 
sumption arose  of  its  negligence.  But  the  supreme  court  does  not 
think  that  doctrine  ought  to  be  applied  here,  because,  while  it  was 
true  that  the  defendant  .had  charge  of  the  work,  it  was  well  known 
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lo  ihc  oijcralivcs  of  llic  inttisLctiiig  line  that  it  was  repairing,  and 
that,  in  order  not  to  stop  Iralljc  altogctluT,  the  conductors  and  grip- 
nun  111  ili.ii  mad  must  go  over  the  junction  very  carefully.  The 
burden  of  the  case,  it  says,  was  on  the  plaintiff  to  establish  negli- 
gence, and  not  one  entirely  of  presumptions.  Certain  risks  arc  in- 
evitable in  making  repairs  of  this  nature,  and  if  those  charged  with 
notice  of  the  condilions  will  disregard  the  common  dictates  of  pru- 
dence, and  .m-  lunt,  they  must  bear  the  consequences.  In  this 
case  the  (Ufenil.nii  was  mdy  required  to  exercise  ordinary  care;  that 
is,  such  care  as  a  reasonably  prudent  |iersnii  unuld  have  exercised 
under  the  same  circumstances. 

The  court  also  holds  that  another  instruction  was  erroneous,  in 
leaving  to  the  jury  to  find  that  the  unsafe  condition  of  the  crossing 
was  exclusively  with  the  knowledge  of  the  defendant's  Wf>rknun, 
when  there  were  facts  showing  it  was  not. 

Again,  it  says  that  it  was  at  least  a  controverted  fact  that  the 
misplacement  was  caused  by  the  defendant's  servants,  and,  combin- 
ing the  character  of  the  work  with  the  i)roof  that  rapid  running  of 
cars  over  it  would  produce  a  displacement  of  the  slot  bar,  it  was 
error  for  the  judge  to  declare  that  it  was  a  presumption  of  law  that 
it  was  the  defendant's  negligence  that  caused  the  displacement. 

When,  it  says,  an  independent  factor  or  agency  is  introduced 
into  the  otherwise  exclusive  management  of  a  work  like  this,  and 
its  action  is  uncontrolled  by  the  defendant,  and  its  negligence  is 
also  liable  to  cause  a  disarrangement  of  the  defendant's  plans,  or 
interfere  with  the  safety  of  the  work,  then  the  presumption  growing 
out  of  the  exclusive  management  of  the  work  no  longer  obtains, 
but  it  is  a  question  of  fact,  to  be  resolved  in  the  light  of  all  the  cir- 
cumstances. 


DUTY    TO     FURNJSH     SUITABLE     MACHINERY     AND 
KEEP  IT  IN  REPAIR. 


Nieehan  v.  Judson  (,N.  Y.),  59  N.  Y.  Supp.  578.    July,  18,  1899. 

This  was  an  action  brotight  to  recover  damages  for  personal 
injuries  sustained  by  the  plaintiflf  in  being  struck  by  a  motor  that 
slipped  oflf  a  block  of  wood  placed  on  a  plate  on  the  top  of  the 
piston  rod  of  a  jack  which  he  had  operated  for  about  two  days  in 
removing  and  replacing  street  car  motors  taken  off  to  be  cleaned. 
The  trial  judge  granted  a  nonsuit  on  the  ground  that  the  testimony, 
as  he  viewed  it,  failed  to  show  any  specific  cause  for  the  falling  of 
the  motor,  and  no  connection  between  it  and  the  defect  shown  to 
have  existed  in  the  jack.  But  in  nonsuiting  the  plaintifT  on  the 
ground  that  the  evidence  failed  to  show  that  the  motor  sagged  at 
this  particular  juncture,  the  fourth  appellate  division  of  the  supreme 
court  of  New  York  holds  was  reversible  error.  With  the  proof  es- 
tablishing that  was  its  condition  almost  daily,  and  no  other  efficient 
reason  being  suggested  for  the  accident,  the  court  holds  that  it  was 
for  the  jury  to  pass  upon  the  question.  It  adds  that  this  would  no4 
be  permitting  the  jury  to  speculate  upon  what  caused  the  accident, 
for  there  were  facts  which  fairly  justified  the  deduction  that  th: 
accident  was  due  to  the  sloping  of  the  piston  rod  of  the  jack  and 
the  motor. 

The  burden  is  incumbent  upon  the  plaintifl  always  to  establish  ' 
that  his  injuries  are  due  to  some  specific  negligence  of  the  defend- 
ant. That  negligence,  however,  the  court  goes  on  to  say.  may  not 
in  every  instance  be  susceptible  of  direct  proof  by  an  eyewitness; 
but,  if  the  facts  proved  warrant  the  inference  that  the  injuries  are 
attributable  to  the  failure  of  the  defendant  to  perform  his  precise 
duty,  then  it  is  the  province  of  the  jury  to  decide  whether  or  not 
the  defendant  is  chargeable  with  negligence. 

Commenting  further  on  the  case,  the  court  says  that  it  was  r.ct 
contended  that  it  fell  within  the  class  where  the  risk  is  an  obvious 
one  to  the  employe.  The  business  was  not  of  itself  hazardous.  If 
the  piston  rod  remained  erect,  there  was  very  little  danger  of  the 
motor  falling  off.  If  the  machinery  was  in  proper  condition,  then 
the  risk  was  the  plaintiff's.  It  is  elementary,  however,  that  the  fact 
that  he  assumed  the  risk  incidental  to  the  business  is  upon  the 
hypothesis  that  the  master  performed  his  duty  by  providing  an  ade- 
quate appliance  and  reasonably  safe  machinery.  The  doctrine  of 
obvious  risks  has  never  included  the  danger  resulting  from  inade- 
quate machinery  and  appliances,  where  the  defects  were  known  to 
the  master,  and  he  failed  to  remedy  them.  The  duty  of  the  master 
to  exercise  reasonable  care,  both  by  furnishing  suitable  machinery 
and  keeping  it  in  repair,  is  one  always  in  force.  Of  course  the 
superintendent,  in  the  performance  of  this  obligation,  was  the  alter 
ego  (another  self)  of  the  defendant. 


In  conclusion,  the  court  declares  that  it  cannot  say,  as  matter  of 
law,  that  the  plaintiff  should  have  discovered  that  the  motor  tipped 
forward.  He  was  inexperienced  in  the  use  of  the  jack.  His  work 
took  him  to  the  bottom  of  the  pit  containing  the  jack  which  was 
under  the  main  track  in  the  car  barn,  and  he  was  bending  over, 
working  the  lever,  as  directed  by  the  employer.  He  had  a  right 
primarily  to  assume  that  the  appliance  was  in  proper  repair  and  in 
a  reasonably  safe  condition.  While  an  inspection  might  have 
apprised  him  of  its  condition,  yet  the  short  time  of  his  employment 
upon  it,  the  fact  that  it  had  been  long  in  use,  as  he  knew  by  casual 
observation,  and  his  position  in  the  prosecution  of  his  work,  were 
circumstances  which  made  it  proper  for  the  jury  to  decide  whether 
he  exercised  care  commensurate  with  the  situation  in  which  he  was 
placed. 


OVERHEAD  BRIDGE  CROSSING  CALLED  FOR. 


Williams  Valley  Railroad  Co.  v.  Lykcns  &  Williams  Valley  Street 
Railway  Co.  (Pa.),  44  Atl.  Rep.  46.    July  19,  1899. 

In  reversing  a  decree  denying  a  steam  railroad  an  injunction 
against  a  grade  crossing,  the  supreme  court  of  Pennsylvania  re- 
marks that  its  utterances  on  the  question  of  grade  crossings  have 
been  so  frequent  and  emphatic  that  it  ought  not  to  be  necessary  to 
repeat  them.  Nevertheless,  it  does  take  the  pains  to  state  that  it  has 
held  in  substance,  that  the  manifest  purpose  of  the  act  of  1871  was  to 
discourage  grade  crossings,  and  to  absolutely  prohibit  them  where 
it  is  reasonably  practicable  to  avoid  them;  that  what  is  reasonably 
practicable,  under  such  circumstances,  is  determined  largely  by 
what  is  physically  practicable,  and  not  by  what  is  practicable  to  thi 
treasury  of  the  road  seeking  to  cross;  that  the  cost  of  avoiding  a 
grade  crossing  is  a  matter  to  be  considered  in  projecting  the  new 
road,  and  that  then  sufficient  capital  should  be  provided  to  avoid 
that  which  the  law  in  effect  condemns.  It  further  recalls  that  it  has 
held  that  neither  the  street  railway  act  of  1889  nor  any  subsequent 
legislation  repealed  the  crossing  provision  in  the  act  of  187 1. 

But  before  taking  up  the  question  of  practicability,  the  supreme 
court  states  that  the  lower  court  was  clearly  right  in  holding  that 
the  ownership  of  the  land  in  fee  by  the  steam  railroad  company, 
whereon  rested  its  superstructure,  gave  it  no  right  to  exclude  sub- 
sequent grantees  of  the  commonwealth  from  the  use  of  the  high- 
way or  public  road  which  crossed  it.  Further  than  that,  however. 
it  does  not  agree  with  that  court,  which  held  that  prima  facie,  under 
the  act  of  1889,  the  street  railway  company  had  the  right  to  cross  at 
grade;  that  the  burden  was  upon  the  objecting  steam  railroad  to  es- 
tablish that  other  than  a  grade  crossing  was  reasonably  practicable, 
and  that  not  having  established  that  fact,  the  court  must  allow  the 
crossing.  The  supreme  court  says  that  it  does  not  think  that  the 
case  should  turn  on  a  rule  of  evidence  applicable  to  a  common  law 
action. 

The  first  and  second  sections  of  the  act  of  1871  make  it  the  duty 
of  the  court  to  inquire  and  ascertain  the  facts  with  reference  to  the 
authority  of  the  corporation,  and  especially,  as  a  basis  of  informa- 
tion for  a  proper  decree  for  a  crossing,  to  ascertain  whether  one  at 
grade  can  be  avoided.  The  commonwealth  intended  by  the  act  to 
protect  the  lives  and  limbs  of  citizens  as  well  as  the  property  rights 
of  litigating  corporations.  Therefore,  the  supreme  court  goes  on  to 
say.  there  is  a  duty  upon  the  court  to  inquire  in  the  interest  of  the 
public,  which  is  not  directly  a  party  to  the  issue,  whether  it  is  rea- 
sonably practicable  to  avoid  a  grade  crossing.  And  so  it  holds  that 
the  court  cannot  lightly  assume,  as  here,  because  the  steam  rail- 
road, in  the  main,  rested  its  case  on  the  ownership  of  the  fee  of  its 
right  of  way.  that  there  was  no  duty  of  further  inquiry.  To  this  it 
adds  that  the  learned  judge  was  wholly  mistaken  in  assuming  that 
judicial  opinion  as  to  the  danger  of  grade  crossings  is  largely 
prompted  by  that  incident  to  the  ordinary  public  road  crossing  of  a 
railroad;  and  it  declares  that  no  local  sentiment  favorable  to  in- 
creased facilities  for  local  travel  and  communication  should  swer\-e 
a  court  from  its  duty  to  carry  out  strictly  the  intent  of  the  statute. 

Furthermore,  the  supreme  court  holds  that  the  evidence  before  it 
showed  that  it  was  reasonably  practicable  to  avoid  a  grade  crossing 
at  the  point  in  question.  An  inspection  of  photographs  showed 
that  the  public  road,  for  between  300  and  400  feet  on  each  side  of 
the  railroad,  was  almost  level,  and  that  an  overhead  bridge  pre- 
sented no  engineering  difficulties  in  construction  or  use.  Conse- 
quently, when  it  is  known  by  everyday  observation  that  such 
bridges  are  built  to  avoid  just  such  grade  crossings,  the  supreme 
court   asked   why  was  not  the  avoidance  of  this  one   reasonably 
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practicable?  Referring  to  the  fact  that,  while  the  engineers  of  the 
steam  railroad  company  testified  that  it  was,  those  of  the  street 
railway  company  testified  that  it  was  not  founded  in  the  main  on 
a  possible  obstruction  of  the  highway  by  a  bridge  and  the  want  of 
authority  to  deflect  it,  the  supreme  court  cites  the  Fairmont  Park 
trolley  railway,  which  is  absolutely  prohibited  from  cro.ssing  the 
park  roads  at  grade,  as  demonstrating  the  practicability  of  avoid- 
ing this  grade  crossing.  Besides,  it  holds  that  the  cost  of  an  over- 
head crossing, — seven  lo  ten  thousand  dollars, — when  compared  to 
the  peril  to  the  public  thereby  avoided,  is  trivial. 


THE  HEYTOR  GRANITE  TRAMWAYS. 


An  interesting  account  of  an  ancient  tramway  is  given  by  W.  B. 
Palcy  in  the  Railroad  Gazette,  and  a  considerable  portion  of  this 
unique  road  is  still  to  be  found  in  an  out-of-the-way  corner  of  the 
West  of  England.  What  there  is  left  of  it  extends  from  a  point  on 
the  Moreton  Hanipstcad  branch  of  the  Great  Western,  about  one 
mile  south  of  Bovey  Tracy,  in  Devonshire,  up  to  the  quarries  at 
Hcytor,  on  Dartmoor.  These  quarries  produce  a  splendid  quality 
of  granite,  and  in  1820  their  owner.  Mr.  George  Templer,  laid  from 
them  a  railroad  composed  of  granite  blocks,  and  of  nothing  else. 
These  blocks  formed  both  the  rails  and  the  sleepers  in  themselves, 
the  outer  half  of  the  top  surface  being  cut  away  longitudinally  to 
form  a  wheel  track.  This  track  averages  about  4  in.  in  width,  bul 
is  often  5  or  6  in.,   whilst  the  depth   of  the  cut   is  somewhat  less. 
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UEVTOK  GRANITE  TRAMW.W. 

The  inner  raised  portion,  of  course,  formed  a  flange  to  keep  the 
wheels  on  the  line.  No  means  of  preserving  the  gage  are  any- 
where adopted,  and  owing  to  a  tendency  of  the  blocks  to  tilt,  from 
the  weights  coming  nearest  their  outer  edge,  the  gage  varies  about 
7,  in.  On  the  best  preserved  portions  of  the  line,  however,  it  is  4 
ft.  and  from  many  measurements  the  writer  believes  this  may  be 
taken  as  the  actual  gage.  The  granite  blocks  are  quite  roughly 
hewn  all  over,  the  ends  being  only  sufliciently  dressed  to  enable 
a  fairly  close  fit  to  be  made  between  one  block  and  the  next.  They 
are  not  in  any  way  joined.  In  length  the  stones  diflfer  considerably, 
from  4  ft.  or  so  to  nearly  8,  but  perhaps  5;/  ft.  is  the  most  usual 
size,  by  about  i  ft.  square. 

Commencing  on  the  north  side  of  Heytor  Rocks,  in  five  or  six 
working  faces,  the  branches  unite  with  the  main  line,  as  the  longest 
branch  may  be  called,  on  Heytor  Down,  at  about  1.200  ft.  above 
sea  level.  At  each  of  the  junctions  the  hole  which  contained  the 
heel  of  a  switch  may  still  be  seen,  but  the  switches  have  long  since 
disappeared.  No  other  ironwork  seems  to  have  been  used.  On 
these  breezy  downs  nothing  grows  except  grass  and  furze  bushes 
and  the  bare  white  stones  of  the  old  tramway  are  as  clean  as  if 
scrubbed  every  day.  The  line  runs  along  the  road  from  Bovey 
to  Widecombe.  Here  some  portions  have  been  dismantled,  the 
blocks  lying  about  in  disorder.  At  Lower  Down  the  line  is  about 
500  ft.  above  sea,  having  fallen  700  ft.  in  354  miles.  Through  the 
woods  and  on  the  down  the  line  is  greatly  grown  over  with  moss 
and  furze,  and,  in  fact,  it  is  difficult  to  find  it  here  and  there.  Near 
Bovey  Grammar  School  the  line  crosses  a  small  stream  by  what 
ij  surely  the  most  primitive  railroad  bridge  in  the  world,  simply 
four  large  stone  slabs  thrown  across.  Two  of  these  have  a  groove 
cut  in  for  the  wheels  to  follow.  The  stream  is  about  10  ft.  across,  the 
bridge  itself  being  145^^  ft.  At  the  Newton  Abbot  high-road  the  line 
crosses  another  stream  by  a  broken-down  wooden  bridge  and  then 
ends  at  the  Great  Western  Ry.  at  Bovey  Gas  Works.  Originally  it 
went  on  two  miles  further  to  the  head  of  a  short  canal  near  Teign- 
grace,  but  this  portion  was  used  in  making  the  Moreton  Hampstead 
line,  in  1862-6.  On  the  parapets  of  the  bridges  over  the  latter  may  be 
found  portions  of  the  old  granite  blocks  of  the  Heytor  tramway, 
used  as  coping  stones.     The  canal  in  question  was  made  in  1792-4, 


branching  from  tlic  River  Teign  for  the  convenience  of  the  pot- 
tery works. 

The  stone  was  lakeii  by  the  canal  in  barges  to  Teigumouth  fur 
shipment.  Most  of  the  granite  in  the  western  face  of  London 
Bridge  (.built  1825-31)  came  down  over  the  Heytor  tram,  as  did 
the  columns  of  the  General  Post  Oflice  (1829)  and  the  Waithman 
obelisk  at  Ludgate  Circus,  1833.  Rough  and  ready  as  it  is,  the 
tram  was  capable  of  real  work  and  was  in  use  more  or  less  for 
nearly  40  years.  Since  then  it  has  been  disused  tor  another  40.  The 
quarries  are  now  only  w-orkcd  when  some  specially  large  and  long 
piece  of  granite  is  wanted,  which  is  brought  down  by  road.  The  line 
jirobably  falls  another  400  ft.  from  the  center  of  Lower  Down  to 
the  present  termination,  or  about  i  in  30,  so  that  considerable  brake 
power  must  have  been  needed  in  coming  down.  The  remains  of  an 
old  wagon  or  truck  are  to  be  seen  in  one  place;  it  is  quite  flat 
and  without  sides,  consisting  of  three  longitudinal  timbers  with 
close  cross-pieces  on  the  top.  It  runs  upon  four  cast  iron  wheels 
of  2  ft.  diameter,  3  in.  wide  on  the  tread,  with  six  spokes  curving, 
outwards  to  a  journal  10  in.  long.  The  wheels,  of  course,  run 
loose  on  the  axles,  with  a  liberal  amount  of  side  play.  The  truck  is 
lightly  constructed,  is  13  ft.  long,  4  ft.  wide,  with  a  wheel  base  of 
10  ft.  A  smaller  truck  or  cart  having  shafts  for  a  horse  was  used 
as  the  leading  vehicle  of  a  train. 

There  is  not  a  single;  passing  place  or  siding  throughout  the  line, 
which  may  now  be  considered  as  7  miles  long,  including  i^  miles 
of  branches  at  the  quarries.  Altogether  it  is  an  exceedingly 
curious  and  interesting  piece  of  work,  but  having  been  made  by  a 
private  individual  for  his  own  purposes,  without  an  act  of  Parlia- 
ment, it  has  never  attracted  the  slightest  attention  or  notice.  It 
was  opened  for  traffic  Sept.  16,  1820.  Mr.  Templer  was  his  own 
engineer.  In  1829  the  line  and  quarries  were  sold  to  the  Duke  of 
Somerset,  in  whose  family  they  still  remain. 


A  SAND    RAIL. 


The  accompanying  illustration  shows  a  plan  and  section  of  a 
Vignole  rail  especially  designed  for  use  on  heavy  grades,  or  in  damp 
subways  where    the  use  of    sand  is  habitual.     The    improvement, 
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SAND  RAIL. 

which  is  the  invention  of  M.  Vez-Mairet,  of  Geneva,  Switzerland, 
consists  in  providing  diagonally  placed  grooves,  aa,  and  the  smaller 
indentations  such  as  b  to  receive  the  sand. 


We  are  informed  by  Isaac  S.  Cook,  of  Chillicothe,  O..  that  the 
Chillicothe,  Mt.  Sterling  &  Columbus  Electric  R.  R.,  of  which  he 
is  president  will  be  built  between  the  cities  named,  a  distance  of  50 
miles.  The  company  is  fully  organized  and  the  survey  has  been 
made  through  Ross  County.  Rights  of  way  are  now  being  secured 
after  which  the  survey  will  be  continued.  The  officers  of  the  com- 
pany are  Isaac  S.  Cook,  president;  S.  F.  Secrist,  secretary;  and 
Jacob  Houk,  treasurer,  all  of  Chillicothe,   O. 


The  ordinance  at  .Atlanta,  Ga.,  for  preventing  electrolysis  con- 
tains the  following  salient  features:  (l)  All  producers  and  owners 
of  electricity  must  use  appliances  to  retain  it  within  its  proper  chan- 
nels and  not  allow  any  to  escape  and  injure  any  pipes  or  other 
structure  or  property  of  the  city;  also  keep  all  such  electric  ap- 
pliances in  good  order  and  use  improvements  thereon.  (2)  Pen- 
alty for  each  violation  $100.  It  is  not  necessary  to  show  that  the 
whole  of  any  injurious  electric  current  comes  from  any  one  source! 
Each  contributor  to  the  injury  shall  be  fined.  (3)  The  city  may 
collect  damages  in  addition  to  each  and  every  fine  imposed. 
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THE  ST.  LOUIS  &  BELLEVILLE  ELECTRIC  RY. 


( )f  all  the  interesting  intcrurbans  from  cast  to  west  none 
gives  a  stronger  first  impression  of  having  been  exception- 
ally well  biiill  lli.ni  the  St.  Louis  &  I'.ellevillc,  and  as  one 
more  elosely  inspects  llif  linr  and  plant  the  imi)ression  is 
still  further  strengthened  and  (.onlirmed.  What  cannot  fail 
to  be  noticeable  is  the  extreme  simplicity  of  it  all;  there 
seems  to  have  been  a  carefully  studied  effort  to  av(jid  all  un- 
necessary complications  of  construction  and  the  result  is 
pleasing  to  ilic  eye. 

The  roatl  was  under  consideruliim  fur  some  two  or  three 
years  by  prominent  lielleville  nun,  Imi  little  headway  was 
made  until  Maj.  L.  N.  JJowns,  of  Ivalamazoo,  was  induced 
to  take  an  active  interest  in  the  enterprise.  From  that  day 
dates  the  begiiuiing  of  activities,  and  a  vigorous  pushing 
of  the  preliminary  arrangemenls  and  later  construction. 


'!"he  line  is  double  track  and  all  upon  a  private  right  of  way 
outside  of  the  twr>  towns.  'I'lie  local  road  in  I'elleville  has 
been  absorbed  by  the  new  inlerurban,  and  the  local  service 
there  continued  with  the  former  car  equipment ;  the  cars 
of  the  interurban  run  to  the  public  stjuare.  which  is  in  the 
center  of  town. 

In  the  c<jnstruction  of  the  track  several  engineering  prob- 
lems were  encountered — none  of  extreme  difificnity,  but  cx- 
I)ensive.  Long,  fleep  cuts  were  made  to  reduce  a  grade, 
which  most  builders  would  have  climbed  or  cut  but  little. 
In  one  of  these  cuts,  some  600  ft.  in  length,  at  a  depth  of 
about  20  ft.  a  strata  of  what  appears  to  be  a  mixture  of 
quicksand  and  greasy  clay,  was  struck,  and  this  exhibited 
a  tendency  to  How  in  times  of  rain,  with  the  result  that  the 
track  would  "hump  up"  in  a  single  night,  or  move  out  of 
line  to  an  extent  which  would  make  things  interesting  to 
everybody.    Surfacing  and  lining  failed  to  produce  any  last- 


l-POWER  UULSE. 
3-BOILER   ROOM. 


East  St.  Louis  has  had  a  rapid  growth  during  the  past 
decade  and  from  a  transfer  yard  for  switching  freight  trains 
has  grown  to  be  a  thriving  city  of  nearly  40,000,  with  its 
street  railway,  paved  streets  and  other  evidences  of  metro- 
politan life.  The  whole  town  practically  is  built  on  raised 
land,  which  has  been  brought  up  from  10  to  15  ft.  above 
original  grade. 

Belleville,  the  other  terminus  of  the  line,  is  14  miles  dis- 
tant and  has  a  population  of  some  25,000.  It  is  one  of  the 
oldest  settlements  in  the  state  of  Illinois,  and  on  its  business 
streets  today  quaint  landmarks  of  60  years  ago  are  side  by 
side  with  modern,  up-to-date  business  houses.  There  is 
much  business  intercourse  between  the  residents  of  Belle- 
ville and  the  cities  at  either  end  of  the  big  Ead's  bridge,  and 
the  new  and  improved  facilities  for  inter-communication  are 
already  seen  to  be  appreciated,  and  travel  is  increasing  daily. 


2— CLUU  HOUSE. 
4— ENGISE  ROOM. 

ing  results,  and  it  was  not  until  tiling  was  resorted  to,  that 
any  permanent  relief  was  found.  The  remedy,  however, 
proved  highly  satisfactory.  A  line  of  8-in.  drain  tile  was  laid 
at  a  depth  of  2  to  3  ft.  in  the  two  traci  ditches  on  either  side, 
and  one  line  between  the  tracks,  all  for  a  distance  of  600  ft. 
Several  laterals  were  also  introduced,  and  a  retaining  wall 
of  rejected  wooden  trolley  poles  and  2-in  plank,  run  for 
a  distance  of  300  ft.,  since  which  time  the  hill  has  shown  no 
disposition  to  play  tricks  with  the  track.  Rail  of  60  lb. 
weight  and  60-ft.  lengfths  was  used  and  a  considerable  por- 
tion of  it  laid  during  the  past  winter.  Although  what  was 
thought  to  be  more  than  ample  space  was  left  between  the 
rail  ends,  the  early  hot  weather  produced  an  expansion, 
which  in  a  few  days  made  many  snaky  spots  where  it  was 
necessary  to  cut  out  a  section.  The  steel  laid  during  ex- 
tremely cold  weather  was.  of  course,  the  worst,  and  here 
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the  shortening  process  was  resorted  to  as  many  as  five  times 
before  the  cure  was  complete.  Major  Downs  says  if  he 
were  to  lay  60-ft.  exposed  T-rails  again  in  very  cold  weather 
he  should  leave  from  j^  to  ^-in.  space  between  rail  ends. 
The  work  of  ballasting  the  entire  14  miles  of  double  track 
with  cinders  is  progressing  rapidly,  and  when  completed 
will  protect  the  rail  from  further  excessive  expansion.  To 
sight  the  track  at  present  one  would  never  imagine  it  was 


train  of  steam  cars  in  the  country.  At  one  point,  where  a 
higlnvay  passes  below,  a  platform  has  been  built  and  steps 
lead  down  to  the  road. 

The  long  trestle  is  shown  in  two  of  the  reproductions  from 
photographs,  and  a  sketch  of  one  bent  is  shown  in  the  line 
drawing.  There  are  95  bents  of  six  piles  each  spaced  15  ft. 
9  in.  c.  to  c,  making  a  total  length  of  1,485^4  ft.  The  piles 
are  from  22  to  30  ft.  long,  except  at  Creek  Crossing,  where 
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PLAN  OF  POWER  HOUSE. 


once  a  series  of  connected  S's.  The  ballast  is  of  excellent 
quality  and  to  be  had  in  abundance  from  a  burnt  out  culm 
bank  from  a  mine  about  midway  on  the  road.  With  selected 
oak  ties  6x8x8  spaced  to  2  ft.  centers,  the  track  is  as 
smooth  and  true  as  most  roads  at  the  end  of  their  second 
year,  and  the  high  speed  attained  makes  delightful  riding. 
The  curves  are  nearly  all  of  large  radius  and  are  passed  at 
full  speed. 

At  another  point  a  trestle,  starting  at  6  ft.  high  and  rising 
to  22  ft.  extends  for  a  distance  of  nearly  1,500  ft.  It  is  built 
in  a  most  substantial  manner  and  would  easily  carry  any 


there  are  some  piles  40  to  45  ft.  long ;  they  are  all  of  white 
oak,  driven  plumb,  about  half  the  length  being  in  the 
ground.  The  caps  are  long  leaf  pine,  12  x  12  in.  x  24  ft. ; 
the  stringers  pine,  7  x  16  in.  x  15  ft.  9  in.  ;  chuck  blocks, 
pine,  3  -x  14  in. ;  guard  rails,  pine,  6  x  8  in ;  ties  white  oak, 
6  X  8  in.  X  8  ft.  The  caps  are  drifted  to  the  piles  with  i  x  24 
in.  iron  bolts ;  the  stringers  are  bolted  with  5-^  x  26  in.  bolts 
and  have  y^  in.  cast  iron  thimbles  between  the  wood.  The 
packing  block  between  the  stringers  are  pine,  3  x  18  in.  x 
6  ft.,  and  are  mortised  2  in.  deep  in  the  stringers.  The  ties 
are  spaced  18  in.  c.  to  c.  and  every  fourth  one  is  mortised  2 
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in.  (Ill  llic  sl^ill^^■^■l•'^ ;  liic  j;uai'<l  rails  arc  iiKjrliscd  1  in.  011  all 
lies  and  bollLMl  to  every  kcv-lic  with  jii-iii.  holts. 

The  trestle  and  l)ridf;;c  work  was  all  done  by  the  Myers 
Constrnelion  Co.,  of  St.  l.otiis,  and  we  are  indebted  to  Mr. 
W.  S.  Henry,  viee-jiresidcnl,  for  the  data  and  photographs 
of  the  trestles.  Mr.  James  A.  Tiernan,  of  St.  Louis,  was 
chief  cnfjineer  and  drew  the  i)lans  and  speciCications. 

Another  trestle  is   iXo  ft,  lonjjf,  with  24  ft.  in  the  clear 


of  which  are  each  6  ft.  long  of  I'/z-in.  piping,  and  the  sup- 
porting brace  of  i'^-'"-  stuff.  The  hanger  is  flexible,  made 
of  two  pieces  of  bicycle  tul>iiig  1  in.  dian).  pressed  into 
caps  at  each  end  and  a  wire  cord  2  ft.  10  in.  long  run 
through,  being  held  at  r.nc  end  and  drawn  taut  with  a 
tnriibnckle  at  the  other.  The  insulation  suspending  the 
trolley  wire  has  an  aduslment  of  over  2  ft.  Arms  and  hang- 
ers were  furnished  by  the  Ohio  Hrass  Co. 


TRESTLE  1,500  FEET  LONG. 


where  the  Air  Line  tracks  cross  below.  The  proposition 
was  completed  by  the  middle  of  the  trestle  coming  at  the 
highest  point  of  a  2-mile  grade  and  by  a  curve  which  takes 
in  more  than  half  the  bridge  work.  From  a  distance  a  car 
appears  to  be  climbing  a  roof,  Ijnt  in  realitv  the  grade  is  less 
than  7  per  cent. 

The  tracks  arc  11J2  ft.  c.  to  c,  which  gives  ample  clear- 
ance for  the  cars,  the  windows  of  which,  however,  are 
guarded  with  a  wire  screen.  The  line  construction  includes 
cedar  poles  32  ft.  long,  with  the  trolley  wire  20  ft.  from  the 
rails.    Our  illustration  shows  the  form  of  bracket,  the  arms 


i€t.tion  A  A   tnrcu^  Cngint  fteom 


The  trolley  wire,  furnished  by  Ansonia  Brass  Co.,  is  No. 
0000  of  the  Figure  8  type,  and  serves  the  double  purpose  of 
feeder  also.  A  voltage  of  550  is  used,  and  with  the  power 
house  situated  midway  on  the  line,  abundance  of  current  is 

delivered  to  both  terminals. 


BRACKET  AND  DETAIL  OF  HANGER. 

The  power  station,  60  x  100  ft.,  and  car  house,  66  x  200 
ft.,  are  of  a  handsome  red  brick ;  the  general  office  adjoins, 
and  is  a  frame  building.  In  the  station  are  two  "St.  Louis 
Corliss"  engines  of  625-h.  p.  each,  built  by  the  St.  Louis 
Engine  &  Machine  Co. ;  they  are  direct  connected  to  Gen- 
eral Electric  generators  ol  425  k.  w.  each.  The  four  boilers 
are  Babcock  &  Wilcox,  in  two  batteries,  with  a  nominal 
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capacity  of  i.ooo-h.  p.  The  water  supply  is  abundant,  ob- 
tained from  two  deep  wells  12-in.  drain,  and  550  ft.  deep. 
It  is  soft  and  clear  and  remarkably  free  from  impurities. 
The  pumping  is  done  with  an  air  lift  of  30-h.  p.  furnished 
by  Allison  &  Bremer.  Port  Carbon,  Pa.,  which  delivers 
water  into  a  35,000  gallon  wooden  tank  set  on  iron  frame- 
work 50  ft.  high.  Two  Warrcn-A\'cl)stor  500-h.  p.  feed 
water  heaters  are  installed  and  two  \Vorthington  hot  water 
pumps.  The  oil  fillers  are  the  "Famous,"  made  by  the 
Famous  Oil  Filler  Co.,  of  St.  Louis. 

The  switch  board  is  General  Electric,  w  itii  Wistern  Elec- 
tric Instrument  Co.'s  instruments.  The  line  station  and 
cais  are  equipped  with  Carton  lightning  arrester. 

The  fuel  supply  is  close  at  hand  in  a  mine  directly  on  the 
line  of  the  road  less  than  a  mile  from  the  power  house.  It 
is  owned  by  parties  who  are  interested  in  the  road,  and  the 
railway  is  furnishing  current  for  lighting,  mining  and  hoist- 
ing, the  revenue  from  which  more  than  pays  for  the  coal 
used.  C)thcr  mines  have  applied  for  power  and  a  very 
considerable  revenue  will  be  received  from  this  source. 


CROSSING  OVER  .\IR  LINE  TRACKS. 

The  car  equipment  comprises  14  cars,  of  which  6  are  open, 
6  are  closed  and  2  closed  combination.  Each  car  is 
equipped  with  Christensen  air  brakes.  New  Haven  registers, 
and  the  Wilson-Thompson  automatic  trolley  catcher.  The 
cars  are  certainly  models  of  beauty  within  and  without.  The 
cross  seats  have  leather  cushions  and  are  large  and  com- 
fortable. Seats  are  provided  for  56  persons,  with  standing 
room  for  easily  100  more.  The  cars  are  all  equipped  with 
improved  hand  brakes,  which  are  used  twice  each  trip  to  in- 
sure their  being  in  working  order,  but  aside  from  these  ap- 
plications all  the  braking  is  done  by  air.  Circuit  breakers 
instead  of  fuses  are  used  on  the  cars.  The  cars  and  trucks 
were  built  by  the  St.  Louis  Car  Co. ;  the  trucks  have  solid 
33-in.  wheels.  Arc  headlights  of  2,000  c.  p.  are  used.  This 
road  carries  the  mail  between  Belleville  and  East  St.  Louis. 

The  construction  of  this  road  will  furnish  a  delightful 
pleasure  resort  to  the  people  of  both  Belleville  and  East  St. 
Louis,  and  will  also  draw  largely  from  St.  Louis.  For  the 
two  first  named  cities  it  is  practically  the  only  accessible 
place.  The  company  has  secured  a  most  deliglitful  park 
directly  opposite  the  power  station,  and  a  spur  track  is  being 
laid  which  will  connect  the  grounds  to  main  line.  The  park 
was  laid  out  some  20  years  ago  by  a  very  wealthy  St.  Louis 
gentleman,  who  also  erected  a  mansion  costing  $40,000. 


This  building  will  be  turned  into  a  grand  cafe  and  used  as 
a  club  house.  Artificial  lakes,  a  theater,  building  and  other 
usual  means  of  outdoor  entertainment  have  been  provided, 
and  the  whole  place  made  one  of  the  most  attractive  in  the 
country. 

The  active  work  of  construction  was  commenced  in  Oc- 
tober, i8y8.  and  the  line  opened  to  travel  on  May  20th. 
which  was  the  day  originally  set.  The  mainspring  of  the 
enterprise  was  Major  Downs,  who  has  cariied  it  through 
to  completion  in  the  face  of  obstacles  which  would  have 
long  ago  discouraged  most  men.  In  charge  of  electrical 
and  mechanical  work  has  been  Mr.  A.  C.  Thompson,  who 
was  for  eight  years  with  the  Missouri  Railroad  Co.,  of  St. 
Louis.  A.  D.  Marhoff  was  engineer  for  the  construction 
company. 

Since  the  completion  of  this  road  a  consolidation  has 
been  effected  which,  under  the  name  of  the  St.  Louis  & 
Belleville  Traction  Co.,  includes  the  St.  Louis  &  Belleville 
Electric  Railway  Co.,  with  22  miles  of  track  ;  the  St.  Louis 
&  Belleville  Suburban  I-'lectric  Railway  Co.,  a  competing 
line,  with  22  miles  of  track,  and  the  Belleville  Electric  Rail- 
way Co.,  with  6  miles.  The  company  will  build  a  line  from 
Edgemont  to  Collinsville,  about  7  miles,  making  its  total 
trackage  57  miles. 

The  officers  are:  President.  John  Day;  vice-president, 
George  J.  Kobush ;  secretary  and  treasurer,  Z.  W.  Tinlcer. 
#  >  » 

SOME  PARK  ADVERTISEMENTS. 


The  Northern  Ohio  Tr.iction  Co.  and  tlie  Cleveland,  Painsville  & 
Eastern  R.  R.  have  some  rather  novel  advertisements  to  call  the 
attention  of  patrons  to  the  parks  on  their  respective  lines.  The 
cards  are  11  x  12  in.  and  bear  two  lines  printed  in  type  H  i"-  'lig'i. 
The  Northern  Ohio,  the  old  A.,  B.  &  C.  road,  has  some  cards 
with  the  legend: 

"With  heavy   baskets  and  light  hearts 
The  Gorge-bound  Akron  car  departs." 
Others  read: 

"When  the   Gorge   is  green   with   Nature's  bounty 
Other  Parks  are  green  with  envy." 
The  C,  P.  &  E.  cards  say: 

"Where  are  you  going  to,  my  little  man? 
To  Willoughbeach,  sir,  as  fast  as  I  can." 

NEW  TRANSFER  TICKETS   IN   WASHINGTON, 

D.   C. 


The  new  transfers  recently  put  in  use  by  the  Washington  Trac- 
tion &  Electric  Co.  have  been  specially  designed  to  allow  the  con- 
ductors to  issue  them  rapidly  and  with  but  little  loss  of  time  on 
account  of  numerous  punches.  In  the  old  transfers  used  six  differ- 
ent punch  holes  were  necessary:  for  the  month,  day,  hour,  fraction 
of  the  hour,  junction  and  direction  in  which  transfer  was  good.  To 
do  away  with  so  many  punches  the  new  transfers  are  issued  daily, 
bearing  in  print  the  day  and  month  with  the  addition  of  the  letters 
a.  m.  and  p.  m.  for  morning  and  afternoon  tickets.  The  direction  in 
which  the  transfer  is  good  is  denoted  by  its  color,  the  tickets  being 
issued  in  four  diiiferent  shades. 

Only  two  punch  holes  are  required  for  these  tickets,  one  for  the 
time  and  the  other  for  the  junction.  An  ingenious  device  has  been 
planned  which  makes  only  one  punch  necessary  for  the  hours  and 
fractions.  Three  circles,  divided  into  12  sections  and  numbered  to 
represent  the  60  minute  periods  of  the  day,  enclose  in  separate 
cases  the  figures  15.  30  and  45.  If  the  figure  6  be  punched  in  the 
first  circle  it  will  indicate  that  the  transfer  is  good  up  to  6:15 
o'clock;  if  punched  in  the  second  circle,  it  will  be  good  up  to  6:30 
o'clock,  etc.  The  other  punch  for  the  transfer  junction  is  all  that  is 
required  for  the  conductor  to  do.  The  transfers  are  issued  only  at 
the  time  of  the  collection  of  a  fare,  or  of  a  transfer  ticket  in  such 
cases  where  a  second  transfer  is  permitted. 
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AN   ESSAY  ON   PUBLIC  OWNERSHIP. 


Mr.  Jidwaid  VVisncr,  (jf  Tcjicdo,  O.,  in  an  cxlrciiicly  intercsling 
liUle  pamphlet  discusses  the  question  of  municipal  ownership  as 
applied  to  his  own  city,  and  in  doing  so  gives  utterance  to  many 
facts  of  general  application.  We  have  extracted  portions  of  an 
essay  which  really  deserves  to  be  printed  in  full.     He  writes: 

Toledo  is  a  city  of  nearly  150,000  people,  the  equal  in  intelligence 
and  enteri)rise  of  any  similar  community  in  the  world.  It  is  a  city 
of  beautiful  homes  and  thriving  industry;  the  second  railway  center 
in  the  world,  and  situated  to  comniaiid  a  large  share  of  the  com- 
merce of  the  unsalted  seas.  In  no  city  in  this  country  are  the  masses 
belter  clothed,  belter  fed  and  better  housed. 

Toledo  lias  had  some  experiences  in  owning  iniblic  utilities,  and 
the  balance  sheet  is  interesting  reading  at  the  time. 

Toledo  built  what  is  known  as  the  Woodville  K.  R.  It  cost  $448,- 
000.  The  city  sold  it  to  the  Pennsylvania  Railroad  Co.  for  $225,000, 
or  $223,000  less  than  it  cost.  The  cily  borrowed  $432,000  of  the 
original  cost  and  gave  her  bonds  bearing  7  .1-io  per  cent,  payable  in 
30  years.  The  bonds  will  become  due  next  year,  when  due  the  cily 
will  have  paid  $946,080  in  interest  and  the  principal  will  have  to  be 
carried  along  until  the  present  generation  shall  have  bequeathed  to 
posterity  both  the  debt  and' municipal  problems. 

Toledo  owns  a  natural  gas  outfit  consisting  of  pipe  line,  gas 
leases,  etc.  The  city  borrowed  $r. 500,000  to  go  into  the  gas  busi- 
ness. This  cnlcrprisc  has  paid  $100,000  gross  to  the  city,  but  net  one 
cent  of  interest,  which  is  running  at  the  rate  of  $67,500  per  annum. 
By  the  time  the  natural  gas  bonds  are  due  the  city  will  have  paid 
over  a  half  million  dollars  in  interest  in  excess  of  the  $100,000  re- 
ceived, and  will  leave  its  taxpayers  burdened  with  the  original  debt 
of  $1,500,000. 

The  value  of  the  natural  gas  plant  is  the  subject  of  much  discus- 
sion at  llic  present  time.  The  city  has  recciUly  refused  a  cash  offer 
of  $256,000  for  it  and  has  entered  into  a  contract  with  a  New  York 
syndicate  for  the  manufacture  of  fuel  gas  to  supplement  the  natural 
gas  supply,  agreeing  to  pay  20  cents  per  thousand  up  to  2,000.000 
cu.  ft.  per  day;  when  the  gas  taken  exceeds  that  amount  the  price 
is  to  be  18  cents.  The  city  reserves  the  right  to  buy  the  supple- 
mentary gas  plant  to  be  erected  by  the  syndicate  at  any  time  after 
two  years  capitalized  on  a  S-per  cent  net  earning  basis,  but  not  to 
exceed  $250,000  for  a  plant  capable  of  making  3,000,000  cu.  ft.  of  gas 
per  day.  In  any  event  the  natural  gas  experiment  has  been  a  costly 
one. 

It  is  only  fair  to  state  that  the  advocates  of  municipal  ownership 
excuse  this  failure  on  the  ground  that  the  natural  gas  supply  be- 
came exhausted  or  nearly  so — a  disaster  which  no  foresight  could 
provide  against.  It  should  also  be  stated  that  a  competitor  under 
private  ownership,  occupying  the  same  field  has  made  the  business 
profitable  and  is  still  paying  dividends,  thus  demonstrating  the  su- 
neriority  of  private  business  management  over  public  management. 

Toledo  owns  its  own  water  works.  '  Financially  this  has  been  a 
fair  success  and  affords  a  great  contrast  to  Toledo's  other  business 
investments.  Its  service,  however,  is  not  such  as  would  be  tolerated 
were  it  conducted  by  a  private  corporation. 

Toledo  has  the  usual  complement  of  overpaid  and  under  worked 
officials.  Public  office  in  Toledo  is  both  a  public  trust  and  a  private 
snap.  Some  of  the  officials  earn  their  money.  Some  of  them  get 
from  two  to  five  times  as  much  as  they  could  earn  in  private  life. 
Some  offices  pay  what  would  be  only  a  fair  salary  if  the  official  were 
kept  busy,  but  which  is  extravagant  when  compared  with  the  service 
rendered. 

In  this  respect,  however,  Toledo  is  no  worse  than  oiher  cities, 
all  of  which  proves  that  the  people  do  not  want  more  politicians, 
but  that  they  have  their  hands  full  in  watching  those  they  already 
have. 

Public  ownership  is  a  question  of  degree  only.  That  the  gov- 
ernment should  own  the  public  highwaj'S.  bridges  and  navigable 
streams;  that  it  should  own  and  conduct  the  postal  system  arc 
matters  already  beyond  the  range  of  controversy. 

It  may  also  be  said  that  a  very  considerable  portion  of  the  peo- 
ple— perhaps  a  majority — believe  that  government  ownership 
should  be  extended  in  certain  lines  so  as  to  include  the  postal  sav- 
ings bank,  the  parcel  post  and  the  telegraph,  but  it  does  not  follow- 
that  because  the  government  does  some  things  well  that  it  can 
do  everything  well.  It  is  a  well-known  fact,  and  one  which  will 
hardly  be  disputed,  that  what  is  done  by  the  government  now  is 


ilone  wastefully,  and  it  is  possible  for  the  government  to  conduct 
its  business  as  tl  docs  only  because  through  its  taxing  form  it 
commands  the  profits  of  all  of  the  productive  industry  of  the  coun- 
try. The  postoflicc  department,  which  is  so  often  held  up  to  us 
as  a  fine  example  of  government  business  ability,  is  able  to  run 
only  because  it  has  the  United  Slates  treasury  back  of  it;  as  a 
business  proposition  it  loses  directly  about  $40,000  per  day  every 
day  in  the  year— indirectly  it  undoubtedly  loses  as  much  more. 
Froni  a  business  standpoint  there  should  be  considered  interest 
on  its  plant,  which  would  swell  the  deficit  enormously.  There 
should  bo  charged  a  large  sum  annually  for  depreciation,  repairs 
and  renewals  of  public  buildings;  at  present  no  charge  is  made 
to  the  postoffice  department  for  janitor  service,  heat  and  light  in 
ihe  government  buildings,  these  expenses  being  charged  to  the 
treasury  department.  If  everything  were  charged  to  the  postoflice 
department  which  is  a  legitimate  business  expense,  it  would  un- 
doubtedly double  the  direct  deficit,  making  a  net  business  loss 
of  approximately  $80,000  per  day— a  sum  which  for  the  yc-ar  equals 
the  total  average  wealth  of  nearly  30,000  American  citizens;  in 
other  words,  the  accumulated  savings  of  nearly  30,000  average 
Americans  arc  required  every  year  to  make  grod  the  losses  sus- 
tained in  the  admittedly  best  conducted  business  enterprise  in  which 
the  government  is  engaged,  and  this  amount  has  to  be  supplied 
by  forced  contributions  from  the  people  of  the  United  States  who 
know  enough  to  conduct  their  business  on  business  principles.  It 
must,  of  course,  be  admitted  that  the  benefits  of  the  postal  system 
are  ample  compensation  for  all  it  costs  the  people  in  the  way  of 
government  taxation  to  make  up  deficits.  But  while  the  people 
are  able  to  pay  the  losses  sustained  in  the  conduct  of  the  most 
economically  run  department  of  its  government,  it  need  hardly 
be  stated  that  were  all  productive  industry  run  as  socialism  would 
have  it,  by  the  government,  and  all  of  it  run  as  the  best  of  it  now 
is,  it  would  be  only  a  short  run  to  bankruptcy  of  both  government 
and  people.  It  is  a  fact  notorious  and  beyond  dispute  that  in  pretty 
much  all  of  the  ordinary  business  transactions  the  government  gets 
woefully  swindled.  It  pays  more  for  any  piece  of  land  it  may 
happen  to  want  than  individuals  or  corporations  pay  under  similar 
circumstances.  It  pays  $125  a  head  for  mules  and  sells  them  a 
few  months  afterward  for  $40  or  $50  per  head.  Any  wholesale 
grocer  who  would  do  business  on  the  same  plan  that  the  com- 
missary department  does,  would  be  bankrupt  in  less  than  a  month. 
The  possession  of  ?.  government  contract  is  looked  upon  as  a  bo- 
nanza, because  from  a  business  standpoint  the  pay  for  property  or 
service  furnished  is  both  sure  and  liberal.  Indeed,  so  universal 
is  the  rule  that  it  will  be  generally  admitted  without  either  argu- 
ment or  citation  of  example.  Nobody  will  contend  that  municipal 
government  fares  any  better  from  a  business  standpoint  than  does 
ihe  general  government.  The  experience  of  every  large  city  be- 
tween the  two  oceans  is  but  an  illustration  of  how  municipalities 
conduct  business. 

Government  of  all  kinds  comes  high,  but  we  must,  nevertheless, 
have  a  certain  amount  of  it.  We  can  stand  some  waste  and  ex- 
travagance, but.  good  sense  indicates  that  we  should  keep  such 
losses  down  by  keeping  the  government  out  of  all  kinds  of  business 
which  private  enterprise  can  do  more  economically. 

Government  business  methods  will  improve  with  the  improving 
civil  service,  but  unfortunately  the  sense  of  duty  to  the  public  is 
not  as  strong  as  self  interest,  and  the  time  will  never  come  when 
any  kind  of  government  can  conduct  business  as  economically 
as  private  business  is  done. 

If  you  had  an  agent  conducting  a  part  of  your  business  and  that 
agent  had  uniformly  been  expensive,  profligate  and  corrupt,  what 
would  ycu  think  of  a  proposition  to  turn  over  to  him  conduct  of 
all  of  your  business  affairs,  and  to  place  your  fortunes  in  his  keep- 
ing. Your  answer  must  be  that  such  a  thing  would  be  prepos- 
terous. But  that  is  exactly  the  proposition  of  the  socialist.  The 
state  and  municipality  necessarily  have  to  conduct  some  business. 
but  such  business  has  always  been  done  with  an  expense  and  ex- 
travagance which  would  mean  hopeless  bankruptcy  were  all  business 
so  conducted.  Common  sense  and  common  prudence  require  a 
positive  "no"  to  the  demands  of  the  socialist. 

Business  conduct  of  great  enterprise  by  the  state  is  nothing  new. 
and  we  have  abundant  example  in  this  country. 

The  state  of  Michigan  built  the  Michigan  Central  R.  R.  from 
Detroit  to  Kalamazoo  at  a  cost  of  $2,500,000,  and  sold  it  for  S2.000,- 
000.  and  that  is  one  of  the  brightest  examples  of  railroad  building 
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by  the  state  in  this  country.  Illinois  built  58  miles  of  railroad  from 
Mendosia  to  Springfield  at  a  cost  of  $1,000,000  and  sold  it  for 
Sji.ooo.  Illinois'  experience  in  the  railroad  business  cost  her  $6,000,- 
000.  Massachusetts  sunk  $14,000,000  in  the  same  line.  The  state 
of  Pennsylvania  built  and  operated  what  was  known  as  the  Alle- 
gheny Portage  R.  R.  While  operating  it  the  running  expenses 
i-mounted  to  $3,161,000  and  its  gross  receipts  to  only  $^,985,000.  In 
"Railways  and  Republic,"  by  J.  F.  Hudson,  may  be  found  the  fol- 
lowing: 

"The  canals  and  railways  built  by  that  state  (Pennsylvania)  and 
operated  by  it  fcr  nearly  20  years,  are  well  known  as  an  illustration 
of  the  evils  of  political  management  in  business  enterprises.  They 
are  salient  examples  of  the  demoralizing  effect  which  politics  and 
public  works  can  exert  on  each  other;  and  the  constant  strife  for 
iheir  patronage,  its  use  for  political  rewards,  and  the  expensive  ad- 
ministration and  unsatisfactory  revenues  of  the  roads  finally  led  tlu 
state  to  part  with  them." 

It  is  not  necessary  to  inquire  why  men  will  not  do  business  for 
the  public  as  economically  as  they  will  for  themselves.  The  fact 
ihai  they  do  not  is  sufficient. 

In  these  days  ci  the  political  demagogue  it  may  sound  strange 
to  the  working  man  to  be  told  that  he  has  no  more  rights  than 
other  people;  than  bankers,  merchants,  railroad  presidents  and 
mayors,  all  of  whom  are  in  the  true  sense  workingmen.  Of  course 
he  has  exactly  the  same  rights  and  the  working  classes  will  have 
taken  a  long  step  in  the  direction  ci  their  own  emancipation  when 
they  quit  demanding  special  privileges  for  themselves,  and  use 
their  energy  and  ability  in  seeing  that  nobody  else  gets  special  priv- 
ilege. 

The  full  grown  workingman  is  no  baby — no  ward  of  the  state. 
What  he  wants  is  just  laws  and  a  fair  show.  That  granted,  he 
can  take  care  of  himself,  and  only  in  case  of  such  disaster  as  no 
economic  system  can  provide  against,  will  he  have  occasion  to 
ask  alms  of  anybody.  He  needs  not  more  government,  but  less. 
Government  has  no  .Aladdin's  lamp;  no  magic  wand;  no  way  to 
get  wealth  except  to  take  it  from  its  subject.  The  honest  work- 
ingman whose  mind  and  muscle  directs  the  machinery  of  modern 
civilization  cannot  afford  to  ignore  the  teachings  of  all  past  experi- 
ence and  join  with  ne'er-do-wells  in  a  scramble  for  the  accu- 
nnilated  wealth  of  the  world. 

"Nothing  should  be  done  by  the  general  government  which  the 
state  can  do  as  wxll;  nothing  should  be  done  by  the  state  which 
the  county,  township,  or  city  can  do  as  well;  and  nothing  should 
be  done  by  any  government  which  private  enterprise  can  do  as  well." 

These  are  the  words  of  an  honored  .American  statesman  of  the 
last  generation  and  they  arc  good  enough  for  a  whole  political 
platform. 

If  the  city  owned  the  street  railway  for  whom  would  the  street 
car  employes  vote? 

For  the  party  in  power. 

How  could  a  corrupt  administration  mtrenched  behind  thousands 
of  votes  of  employes  be  dislodged? 

By  revolution. 

Who  would  pay  the  losses  caused  by  extravagant  municipal  con- 
duct of  business? 

The  same  man  who  pays  it  now — the  taxpayer. 

Who  is  the  taxpayer? 

Every  man  who  owns  or  rents  a  home. 

When  will  it  be  possible  for  an  honest  man  to  say  that  he  wants 
a  high  office  because  it  is  a  good  thing  to  have,  and  that  he  is  will- 
ing to  render  honest  service  in  return  for  the  suffrages  of  his  peo- 
ple, instead  of  lying  about  it  and  pretending  to  not  want  it;  ap- 
pearing to  accept  it  with  reluctance  and  at  great  personal  sacrifice? 

When  molasses  fails  to  catch  flies. 

When  will  the  masses  of  the  people  learn  that  what  they  want 
is  not  special  privile.ges  for  themselves,  but  to  see  that  nobody 
gets  any  privileges? 

Nobody  knows. 

When  will  the  municipality  or  state  be  able  to  get  property  or 
service  as  cheaply  as  an  individual? 

In  the  Millenium. 

When  will  socialism  be  practicable? 

When  the  small  bey  of  his  ow-n  accord  gives  to  his  playmate 
the  biggest  and  reddest  apple  he  has;  when  the  ardent  lover  yields 
to  his  rival  the  girl  he  iovcs  and  at  the  same  time  honestly  loves 


that   rival;    and  when  the  young  miss  does  not   waiu   llu-   prettiest 

spring  bonnet  in  the  nei.ghborhoi  d.     And  then 

"Life  will  be  ravished  of  its  zest, 
.\nd  shorn  of  its  ambition 
And  sink  into  the  dreamless  rest 
Of  inanition." — Holland. 


SUCCESS  OF  "THE  FOUR  CORNERS." 


The  following  communication  is  from  a  gentkinaii  in  Rochester, 
incidentally  connected  with  the  street  railway  there,  and  who  has 
followed  the  company's  weekly  publication  with  much  interest. 

Rochester,  N,  Y.,  Dec.  11,  1899. 

I'Uirly  last  spring  Mr.  II.  H.  Windsor,  editor  of  the  "Street  Rail- 
way Review,"  Chicago,  suggested  to  his  friend,  Mr.  T.  J.  Nicholl, 
general  manager  of  the  Rochester  Railway  Co.,  the  publication  of 
a  weekly  paper  to  be  distributed  gratis  on  the  cars,  at  summer  re- 
sorts and  on  suburban  railways.  He  thought  it  would  be  mutually 
advantageous  to  the  company  and  its  patrons,  that  the  interests  of 
both  were  identical;  that  a  well  conducted  street  railway  is  a  city 
maker,  and  to  be  financially  successful  must  have  the  confidence  and 
patronage  of  the  public.  Mr.  Nicholl  readily  fell  in  with  the  sug- 
gestion, and  in  April  ordered  the  issue  of  the  first  paper  in  quarto 
form,  7x9  in.,  and  dubbed  it  "The  Four  Corners,"  the  point  in 
Rochester  from  which  all  the  car  lines  radiate.  A  photo-engraving 
of  Hose  &  Engine  Co.  No.  10,  at  Driving  Park  Ave.,  adorned  the 
first  page.  The  issue  was  such  a  decided  success  it  was  continued. 
It  struck  the  public  fancy  and  brought  ;iiaiiy  commonlary  letters  to 
the  officials. 

The  "Kickers'  Column.  "  in  which  the  chronic  street  car  grum- 
blers were  ridiculed  and  made  to  occupy  the  amusement  seat  in 
the  public  mind,  seemed  to  be  enjoyed  by  all,  even  the  lampooned 
kickers.  Mr.  Nicholl  contintied  the  paper  until  November  ist,  when 
publication  was  suspended  temporarily.  The  "Four  Corners"  gave 
tlic  time  tables  of  all  the  street  and  suburban  railways  and  it  became 
indispensable  to  the  cottagers  at  the  White  City  Windsor  Beach, 
Summcrville,  Charlotte,  Manitou  Beach  and  intermediate  stations 
on  those  lines  and  on  the  Glen  Haven  road.  It  advertised  in  an 
attractive  manner,  special  excursions  on  all  the  Rochester  railway 
lines.  It  proved  a  medium  for  extensive  publicity,  that  could  not 
have  been  attained  otherwise  without  incurring  ten  times  the  cost. 
It  was  also  a  great  advertising  medium  for  the  city  merchants.  Ele- 
gant illustrations  of  local  scenes  were  given  each  week. 

The  "Four  Corners"  put  an  absolute  stop  to  the  kicking  business. 
This,  of  course,  pleased  the  employes  of  the  road.  The  editor  of 
the  little  sheet  was  aided  in  his  work  by  the  suggestions  of  Mr, 
Windsor.  The  press  of  the  whole  country  made  free  extracts  from 
the  paper  and  brought  it  into  enviable  notoriety.  With  the  close 
of  the  summer  season  and  the  advent  of  cold  weather,  publication 
was  suspended.  It  will  pn  bably  be  resumed  in  March,  when  the 
"Four  Corners"  will  sing  the  praises  of  the  Rochester  &  Sodus  Bay 
Electric  line,  now  being  constructed,  and  which  will  open  to  the 
people  of  Rochester  an  ideal  summer  resort  on  Lake  Ontario,  30 
miles  from  the  city,  and  the  numerous  intermediate  stations,  be- 
sides furnishing  the  farmer  and  market  gardener  on  the  line  of  the 
road  a  ready  market  in  Rochester, 

A.  E. 


NARROWING  GAGE  WITHOUT  PERMISSION 
OF  COUNCIL. 


Early  in  November  the  Carbondale  (Pa.)  Traction  Co.  started 
the  work  of  changing  the  gage  of  its  tracks  through  the  boroughs 
of  .Archbald.  from  5  ft.  2  in.  to  standard.  The  object  of  the  change 
was  to  enable  the  Scranton  Railway  Co.,  which  now  controls 
the  Carbondale  lines  to  run  through  cars.  In  changing  the  gage 
the  company  did  not  ask  permission  of  the  borough  council,  as  it 
was  thought  unnecessary,  because  the  ordinance  under  which  the 
line  was  built  said:  "The  gage  shall  not  be  more  than  5  ft.  2  in." 
The  council  of  the  borough  interfered  and  prevented  the  change  of 
gage  being  made,  whereupon  the  company  petitioned  for  an  injunc- 
tion. November  24th  the  borough  was  restrained  from  further  in- 
terfering in  the  work,  and  the  change  w-ill  be  made  at  once. 


Dec.  is,  iSqo.' 
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NEW  TYPES  OF  ELECTRICAL  OMNIBUSES. 

.\lllMll^!  llu'  mimeroiis  types  of  jiiiK.nu.bilcs  which  were  exhil.ile.l_ 
;,t  ihe  hUeriKilional  Motor  CarriaRe  ICxpositioii  held  at  lierhn  re- 
cently was  the  one  shown  m  llu-  accomijatiyiiiK  illustration.  Klec- 
trical  oninihiiscs  of  this  character  arc  now  beinj,'  used  in  Herlin  to 
siipplen.ent  the  street  railway  service,  and  are  made  by  the  Union 
[■lectrical  Co..  of  M.uienfelde.  The  first  of  these  vehicles  was  put 
into  service  on  the  i-t  of  September  in  the  city  and  has  been  from 
the  start  so  popular  that  its  seatiuR  capacity  of  28  persons  is  con- 
sfintly  filled.  A  lar^e  number  of  them  arc  to  be  put  in  service  on 
l-ri..,lrich.lrr,.sc    and    otiu-r    principal    streets    in    tin-    city,    and    the 


Kl.liCTRIcAL  OMNIIiHS.  IlKKI.IN. 


hope  is  ytenerally  expressed  that  they  will  eventually  entirely  replace 
the  two-horse  omnibusses  which  on  account  of  their  low  rate  of 
fare  still  carry  more  than  a  million  passengers  a  year.  The  new 
omnibusses  run  swiftly  and  silently  over  the  asphalted  streets  aiul 
seem  to  fulfill  every  expectation. 

Another  type  of  electric  omnibus  to  be  found  in  Berlin  is  shown 
in  the  following  illustration,  taken  from  the  Electrotechnische  Zeit- 
Schrift,  and  is  made  by  Messrs.  Siemens  &  Halske.    The  designers 


OMNIBUS  TROLLEY  C.^K. 

of  these  vehicles  have  adopted  a  system  by  means  of  which  the 
accumulators  at  certain  periods  of  the  run  will  receive  a  charge  from 
the  overhead  wires  of  the  tramway  company.  For  this  purpose  a 
collecting  bow  is  placed  at  the  top  of  the  car  for  making  connec- 
tion with  the  trolley  wire,  while  on  the  front  of  the  bus  two  wheels 
are  provided  to  make  connection  with  the  tramway  rails. 

An  omnibus  of  this  type  is  designed  to  seat  15  passengers  inside 
and  to  carry  6  more  on  the  rear  platform.  The  front  platform  is 
reserved  for  the  driver  only.  The  weight  of  the  buses  complete 
with  batteries  and  passengers  is  6y,  tons.  The  accumulators  weigh 
only  I'i  tons.  It  will  be  seen  that  the  proportion  of  the  weight  of 
the  accumulators  to  the  total  weight  carried  is  much  smaller  than 


i>  usually  Ihc  case.  Two  motors  are  used  on  each  axle,  making 
four  in  all.  These  are  so  arranRed  that  the  wheels  are  driven  inde- 
pendently. The  motors  drive  by  means  of  single-reduction  Kearing 
with  a  ratio  of  i  to  7.5  o»  the  front  wheels  and  1  to  8  on  ihc  back. 
The  reKulation  is  effected  by  means  of  series-parallel  controllers  in 
the  usual  way.  The  whole  object  of  Ihc  design  is  to  keep  down  the 
weight  of  the  accmnulalors  and  at  the  same  time  to  have  a  bus 
which  will  run  over  rr.utcs  which  arc  not  equipped  with  overhead 

wires. 

The  guide  wheels  arc  attached  to  a  liglil  axle  which  is  li.ld  in 
positi.,n  by  powerful  springs.  In  a  forced  run  of  3f>  km.  an  hour 
during  the  trial  of  the  first  vehicle  built  these  springs  and  the  entire 
apparatus  proved  admirably  adapted  to  their  uses.  Sharp  curves 
were  turned  without  difliculty  or  danger. 


TRACK  WITHOUT  WOODEN    CROSS  TIES. 


During  the  last  five  years  a  number  of  the  larger  street  railways 
have  experimented  with  what  has  c.mic  to  be  known  as  the  concrete 
ireiich  construction  for  roa.lbcds,  where  the  rails  are  supported  on 
(and  usually  partially  imbedded  in)  concrete  beams.  This  construc- 
tion is  only  adopted  where  the  paving  is  laid  on  a  concrete  sub- 
structure, the  rails  being  held  to  gage  by  this  sub-structure  and  by 
tie  rods  placed  at  intervals  of  from  6  ft.  to  10  or  12  ft.  The  •steel 
tie'  construction  used  by  a  few  other  roads  is  a  modification  <if  the 
trench  construction,  the  metal  tics  being  placed  only  at  intervals  of 
6  ft.  to  10  ft.,  where  if  wooden  ties  were  used  they  would  be  spaced 
.'  ft.  or  2!-l  ft.  between  centers;  the  metal  ties  serve  principally  as 
additional  tie-rods. 

The  cities  where  the  trench  or  metal  tic  construction  has  been 
used  to  considerable  extent  include  Toronto,  Detroit,  Minneapolis. 
St.  Paul.  Kansas  City,  Scranton.  Pa.,  and  Rochester,  N.  Y.  We 
believe  that  the  Montreal  Street  Railway  Co.  also  has  some  of  this 

work. 

In   the  paper  on    "Pavements  between  Street   Railway   Tracks 
published  elsewhere  in  this  issue  Mr.  C.  H.  Rust,  city  engineer  of 
Toronto,  states  that  the  concrete  trench  construction   which   has 
been  used  with  "permanent"  pavements  in  that  city  since  1895  is 
much  superior  to  the  wooden  cross  tie  construction. 

Mr.  F.  A.  Little  described  the  metal  tie  and  the  trench  work  at 
Detroit  in  the  "Review"  for  January.  1897.  page  44.  and  in  the 
issue  for  the  following  May.  page  32S.  added  further  data  concern- 
ing the  use  of  plates  under  the  joints.  He  then  stated  that  after 
two  years  of  service,  cars  being  run  at  intervals  of  from  two  to  four 
minutes  for  18  hours  per  day.  the  track  laid  on  concrete  beams  with 
tie-rods  every  10  ft.,  was  in  a  condition  at  least  25  per  cent  better 
than  the  tracks  laid  with  oak  ties  on  a  6-in.  concrete  foundation  but 
using  no  tie-rods  and  extra  support  for  the  joints. 

The  Twin  City  Rapid  Transit  Co.,  of  Minneapolis  and  St.  Paul,  in 
1896  laid  5-in.,  80-lb.  T- rails  on  concrete  beams  as  an  experiment 
(St.  Ry.  Rev.,  Feb..  1897,  p.  73)  and  now  has  some  20  miles  (single 
track)  of  this  construction  in  the  two  cities,  it  being  put  down 
wherever  paving  and  other  permanent  improvements  are  ordered. 
In  answer  to  a  recent  inquiry  Gen.  Mgr.  \V.  J.  Hield  suted  that 
the  cost  of  this  work  was  approximately  $1,000  more  per  mile 
(single  track)  than  would  be  the  wooden  cross  lie  construction. 
As  to  the  relative  cost  of  maintenance  there  arc  yet  no  data.  The 
city  engineers  of  both  cities  are  very  much  pleased  with  the  results, 
in  March.  1897,  page  140.  we  described  the  concrete  construction 
used  in  Kansas  City.  Mo.,  and  additional  data  were  given  by  Mr. 
Edward  Butts  in  his  paper  before  the  A.  S.  R.  A.  at  Chicago  in 
October  last  (St.  Ry.  Rev..  Nov..  1899.  P-  7«6».  The  Metropolitan 
company  regards  this  construction  as  satisfactory  in  every  way  as  is 
shown  bv  the  tact  that  it  is  putting  in  more  of  it  every  year. 

The  Rochester  (X.  Y.)  Railway  Co.  put  down  some  of  this  work 
in  the  summer  of  1898  which  was  described  in  deUil  in  the  "Review" 
for  November.  1898.  page  79-'-  I"  a  recent  letter  Gen.  Mgr.  T.  J. 
NichoU  says: 

"The  rails  were  laid  on  the  concrete  beams.  We  have  had  two 
miles  of  single  track  laid  in  this  way.  but  we  do  not  contemplate 
laying  anv  more  until  such  time  as  we  are  certain  of  the  success  of 
this  style  of  construction  in  this  climate.  The  cost  of  construction 
is  about  the  same  as  wooden  tic  construction,  where  6  in.  of  con- 
crete is  laid  under  the  ties,  and  first  class  ties  used.  The  track  has 
been  laid  too  short  a  time  to  fonn  any  idea  as  to  cost  of  maintenance. 
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and  also  to  be  able  to  tell  of  its  advantages  or  disadvantages.  We 
have  used  metal  ties,  pieces  of  old  4K-in.  rail  fastened  to  the  rail  by 
little  cast  iron  clips  and  bolts.  Most  of  the  track  laid  in  this  way 
was  laid  in  1898,  and,  as  I  said  before,  we  shall  lay  no  more  until  we 
have  further  experience.  Our  city  engineer  is  very  much  in  favor 
of  concrete  work  under  the  track  of  any  kind." 

The  Brooklyn  Rapid  Transit  Co.  recently  laid  a  short  section, 
1,000  ft.,  of  track  to  determine  whether  the  trench  work  was  adapted 
to  its  conditions.  This  was  described  in  our  last  issue  and  in  the 
same  number  was  a  paper  by  Mr.  Frank  Silliman,  jr.,  general  man- 
ager of  the  Scranton  (Pa.)  Railway  Co.,  describing  the  track  built 
at  Scranton  last  summer.  The  Scranton  construction  is  with  5-in. 
T-rails  held  to  gage  by  tie  rods  and  metal  ties  (made  of  old  rails). 
It  differs  from  the  otlur  lypes  of  roadbed  mentioned  in  that  the  con- 
crete is  but  little  if  any  thicker  under  the  rails  than  elsewhere  in  the 
street. 

»  «  » 

TROLLEY  WIRE  THIEF. 


PAVEMENTS  BETWEEN  STREET  RAILWAY 
TRACKS. 


We  publish  herewith  the  features  of  an  expert  trolley  wire  thief, 
who  though  now  suffering  the  penalty  of  his  misdeeds  will  be  out 
again  before  Icng;   he   is  believed    to  have    been   responsible   for 

a  large  number  of  losses  electric 
roads  have  suffered  in  having 
their  trolley   wire   stolen. 

His  most  recent  experience 
was  on  the  line  of  the  Delta 
Electric  Ry.,  Cairo,  111.,  where 
he  was  discovered  at  work  by 
the  conductor  of  an  owl  car  on 
the  line  of  the  Carlo  Electric 
Ry.  shortly  after  midnight.  The 
Delta  people  were  disposed  to 
take  no  trouble  over  the  case, 
but  not  so  E.  W.  Halliday, 
general  manager  of  the  Carlo 
Electric.  He  too  had  been 
greatly  troubled  with  the  trolley 
wire  thieves  and  determined  to 
make  an  example  of  the  guilty 
party.  He  therefore  had  him  followed  up  and  the  arrest  was  not 
made  until  he  had  reached  Memphis,  where  he  was  found  to  be  an 
escaped  convict  from  the  Tennessee  penitentiary,  to  which  he  was 
returned. 

His  name  is  Fred  Schmidt  alias  Fred  Newman;  age  34;  height 
5  ft.  3  in.;  weight  115  lbs.;  hair,  chestnut;  complexion  medium  fair 
with  hazel  eyes. 


FRED  SCH.MIDT  ALIAS 
FRED  NEWMAN. 


MECHANICAL  TRAINING  FOR  ELECTRICAL 
ENGINEERS. 


Apropos  of  what  work  should  be  included  in  a  college  course  of 
electrical  engineering,  an  eminently  successful  electrical  engineer, 
who  is  the  electrician  of  a  large  electric  light  company,  recently  said 
to  Prof.  R.  A.  Smart,  of  Purdue  University: 

"I  believe  the  popular  judgment  in  regard  to  the  necessity  for 
mechanical  work  in  the  electrical  course  is  wrong.  I  was  graduated 
from  the  Massachusetts  Institute  in  the  electrical  course,  and  my 
professional  work  has  been  of  a  purely  electrical  nature.  I  have 
had  but  little  to  do  with  the  mechanical  side  of  electrical  engineer- 
ing, and  would  be,  therefore,  more  likely  to  favor  the  electrical 
side  of  such  a  course.  In  my  opinion,  however,  the  electrical  stu- 
dents cannot  get  too  much  mechanical  work;  they  need  all  they  can 
get  and  more  than  they  get,  and  if  any  addition  is  to  be  made  to 
the  electrical  course,  in  which  the  choice  is  between  electrical  and 
mechanical  work,  the  mechanical  work  should  be  added  even  at  the 
expense  of  the  electrical  work.  The  mechanical  end  is  where  the 
electrical  graduates  fail." 


A  new  electric  locomotive  has  been  built  in  Tacoma,  Wash.,  un- 
der the  direction  of  Supt.  Frank  L.  Dame,  of  the  street  railway. 
The  locomotive  was  built  for  the  purpose  of  hauling  wood  trains 
on  the  Puyallup  and  Steilacoom  lines  and  will  haul  a  good  sized 
train  with  ease.  The  wood  hauling  is  done  mostly  in  the  early 
morning  before  passenger  traffic  begins. 


Read  before  the  Atnerlcaii  Society  of  Municipal  Improvements  by  C.  H.  Ru.st, 
M.  Am.  Soc.  C.  E..  City  Engineer,  Toronto. 


in  1891  the  exclusive  privilege  oi  operating  the  street  railways 
in  the  city  of  Toronto,  for  a  period  of  30  years,  was  disposed  of  to 
a  company  now  known  as  the  Toronto  Railway  Co.  The  clauses  of 
the  agreement,  made  between  the  city  and  the  company,  thai  refer 
more  particularly  to  this  paper,  read  as  follows: 

"The  purchaser  shall  maintain  the  ties,  stringers,  rails,  turn-outs, 
curves,  etc.,  in  a  state  of  thorough  efficiency  and  to  the  satisfaction 
of  the  city  engineer,  and  shall  remove,  renew  or  replace  the  same 
as  circumstances  may  require,  and  as  the  city  engineer  may  direct. 
When  a  street  upcn  which  tracks  are  now  laid  is  to  be  paved  in  a 
permanent  manner,  on  concrete  or  other  like  foundation,  then  the 
purchaser  shj.ll  remove  present  tracks  and  sub-structures  and  replace 
the  same,  according  to  the  best  modern  practice,  by  improved  rails, 
points  and  sub-structures  of  such  description  as  may  be  determined 
upon  by  the  city  engineer  as  most  suitable  for  the  purpose,  and  for 
the  comfortable  and  safe  use  of  the  highway  by  those  using  vehicles 
thereon,  and  all  changes  in  the  present  rails,  tracks  and  roadbed, 
construction  of  new  lines  or  additions  to  present  ones,  shall  be  done 
under  the  supervision  of  the  city  engineer  and  to  his  satisfaction 

"In  the  event  of  the  purchaser  desiring  to  make  any  repairs  or 
alterations  to  the  ties,  stringers,  rails,  turn-outs,  curves,  etc..  on 
paved  streets,  the  purchaser  shall  repave  the  portion  of  the  roadbed 
so  lorn  up  at  his  own  expense. 

"When  the  purchaser  desires  or  is  required  to  change  any  exist- 
ing tracks  or  sub-structures  for  the  purpose  of  operating  by  electric 
or  other  motive  power,  approved  by  the  city  engineer  and  confirmed 
by  the  council,  the  city  will  lay  down  a  permanent  pavement  in 
conjunction  therewith  upon  the  track  allowance  (as  herein  defined) 
to  be  occupied  by  such  new  tracks  and  sub-structures.  This  shall 
first  apply  only  to  existing  main  lines  and  thereafter  to  branch 
lines  or  extensions  of  main  lines  and  branches,  as  and  when  the 
city  engineer  may  from  time  to  time  recommend  and  the  city  coun- 
cil may  direct  and  require;  but  such  tracks  as  are  now  laid  on  a 
permanently  formed  roadway  must,  when  sO'  required  as  aforesaid, 
be  changed  by  the  purchaser  as  hereinbefore  provided,  without  any 
change  of  roadbed  being  made  or  any  expense  occasioned  to  the 
city  thereby." 

Under  the  terms  of  the  agreement  the  company  pays  the  city 
treasurer  $1,600  per  annum  per  mile  of  double  track  and  8  per  cent 
of  the  gross  receipts.  When  the  receipts  exceed  $1,000,000,  10  per 
cent  is  to  be  paid. 

To  raise  the  money  for  constructing  these  permanent  pavements 
debentures  were  issued,  payable  in  10  years,  and  the  revenue  de- 
rived from  the  mileage  and  percentage  of  gross  receipts  is  used  to 
pay  its  interest  and  sinking  fund  upon  these.  The  total  amount 
of  bonds  issued  up  to  the  present  time  is  $1,210,776,  and-  the  an- 
nual payment  to  provide  interest  and  sinking  fund  is  $149, 136.  This 
is  at  present  very  nearly  the  amount  received  from  the  street  rail- 
way company,  but  as  these  pavements  between  the  tracks  will  last 
for  a  much  longer  pericd  than  10  years,  in  a  few  years  there  should 
be  a  considerable  revenue  derived  from  this  source. 

A  great  diversity  .of  opinion  has  arisen  as  to  the  meaning  of  the 
word  "permanent,"  used  in  connection  with  pavements.  In  1888 
this  question  was  in  the  High  Court  of  Jlistice  before  Judge  Rose, 
in  a  case  brought  by  the  corporation  of  Toronto  against  the  old 
Toronto  street  railway  company,  and  after  considerable  litigation 
it  was  finally  settled,  without,  however,  the  judge  giving  his  opinion 
as  to  the  meaning  of  the  word  "permanent."  When  the  present 
company  obtained  its  franchise  the  interpretation  of  the  word  was 
again  subjected  to  a  great  deal  of  discussion,  and  in  1893  the  work 
of  changing  the  rails  by  the  company  and  the  construction  of  the 
pavements  was  postponed  from  April  until  August,  pending  a  set- 
tlement as  to  the  meaning  of  this  word.  The  writer  has  always 
taken  the  ground  that  in  this  case  the  word  "permanent"  refers  to 
pavements  with  a  concrete  foundation,  and  this  has  since  been  taken 
as  the  meaning  of  the  word  as  mentioned  in  these  clauses.  It  is 
a  great  pity  that  this  word  should  be  so  frequently  used  in  con- 
nection with  pavements.  It  would  certainly  be  better  in  future  cases 
to  state  explicitly  what  is  a  permanent  pavement. 

In   compliance   with   the   provisions   contained   in   the   previously 
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mentioned  argument,  in  the  spring  ot  1892  plans  and  specifications 
for  paving  the  track  allowance  on  King,  Queen,  Yongc  and  other 
streets  were  prepared,  and  on  June  z«,  1H9-',  the  street  railway  com 
pany  lai<l  down  a  temporary  track  on  King  St.,  west  of  Siniccc  St.. 
and  the  contractor  for  the  pavements  commenced  work.  The  work 
of  changing  the  tracks  and  constructing  permanent  pavements  on 
these  streets  was  carried  on  continuously  until  svinter  set  in  (with 
the  exception  of  a  week's  intermissirn  during  the  time  of  the  In- 
dustrial Exposition).  The  amount  of  track  taken  up  and  relaid 
that  season  was  2().9  miles.  The  rail  adopted  by  the  company  and 
approved  of  by  the  city  was  a  6'/2-in.  steel  girder  rail,  weighing 
70  lb.  to  the  yard,  and  having  a  web  ;V«  in.  thick  and  a  base  4^  in. 
wide.  A  slight  alteration  was  afterward  made  in  the  size  of  the 
base,  it  being  made  S  i".  instead  of  4'/^  in.  The  rail  now  weighs 
about  73  lb.  to  the  yard.  From  experience  since  gained  a  heavier 
section  of  rail  should  have  been  used.  The  following  are  the  ciuan- 
lities  of  materials  and  weights  required  to  build  one  mile  of  single 
track: 

128  tens  of  rails. 

S.85  tons  of  fish  plates,  17  lb.  jier  pair. 
1,800  cedar  ties. 
1  ton  of  spikes,  J4  'l)-  each. 
I  ton  ot  bolts  and  nuts,  i  lb.  each. 

The  work  of  constructing  these  pavements  and  if  laying  new 
rails  was  carried  on  continuously  until  the  work  was  practically 
completed  in  1894,  there  being  only  a  few  extensions  constructed 
since.  In  constructing  these  new  pavements  the  street  railway  com- 
pany took  up  the  old  rails,  tamped  the  gravel  under  the  tics,  put 
down  new  rails  and  lined  and  leveled  tlieni  and  the  paving  con- 
tractor did  the  rest  of  the  work. 

It  may  be  of  seme  interest  to  give  the  amount  of  work  done  in 
each  year,  the  average  cost  per  lineal  foot  (the  width  paved  being  15 
ft.  for  a  double  track),  the  average  rate  of  progress  per  day,  and  the 
different  classes  of  paving  material: 

1892 — 29.9  miles  single  track  cost $.522,555.00 

'893 — 26.1   miles  single  track  cost 392,030.00 

1894 — g.8  miles  single  track  cost 116,942.61 

The  average  cost  per  lineal  foot  of  double  track  for  the  different 
classes  of  pavement  during  these  years  was: 

Asphalt    $5.23 

Granite  2.43 

Brick    4.21 

Cedar  blocks    3.83 

This  includes  the  cost  of  stone  or  scoria  toothing.  Where  granite 
was  used  the  contractor  was  permitted  to  use  the  blocks  that  were 
on  the  street. 

The  average  amount  done  per  day  was: 

Asphalt    131  lin.  ft.  of  double  track 

Granite    56  lin.  ft.  of  double  track 

Brick    73  lin.  ft.  of  double  track 

Cedar  block  96  lin.  ft.  of  double  track 

In  1894,  on  McCaul  St.,  the  method  of  construction  was  slightly 
altered  as  to  the  system  of  laying  the  granite  or  scoria  toothing.  It 
was  found  that  when  the  blocks  were  laid  as  headers  and  stretchers 
the  water  lodged  next  to  the  block  and  assisted  in  destroying  the 
asphalt.  To  prevent  this  it  was  decided  to  lay  scoria  blocks,  4x5 
X  9  in.,  with  their  length  parallel  to  the  rail  and  then  lay  the  asphalt. 
The  practice  had  been  to  lay  the  first  6  in.  of  concrete  up  to  the 
bottom  of  the  rail,  then  lay  the  scoria  blocks  in  mortar  and  finally 
put  in  the  remainder  of  the  concrete.  On  this  street  a  change  was 
also  made  in  this  respect.  The  whole  of  the  concrete  was  put  in  at 
once  and  while  it  was  still  wet  scoria  blocks  were  pcunded  into  it 
and  left  to  consolidate  with  the  concrete  before  the  asphalt  was  laid 
down.  In  any  extension  constructed  since  1895  wooden  ties  have 
been  dispensed  with  and  steel  tie  bars.  2  x  ig  in,,  placed  6  ft.  apart, 
have  been  used,  the  rails  being  laid  on  a  solid  bed  of  concrete  8  in. 
in  depth  by  20  in.  wide.  This  methcd  of  construction  is  much 
superior  to  the  first  type  adopted  and  is  largely  used  in  other  cities. 
After  an  experience  of  six  years  with  the  diflferent  materials  used, 
it  is  evident  that  with  the  conditions  existing  in  Toronto,  asphalt 
is  not  a  suitable  paving  material  to  be  used  between  street  railway 
tracks.  After  having  been  down  only  four  years,  the  asphalt  com- 
menced to  disintegrate.  This  was  at  first  mere  noticeable  where 
the  asphalt  joined  the  toothing,  but  it  was  not  long  before  the  rest 
of  the  material  between  the  rails  commenced  to  wear  into  holes. 
This  was  due  probably  to  the  following  causes: 


'i'hc  lack  of  a  proper  foundation  under  the  ties,  which  was  shown 
by  th'.-  settlement  of  the  rails  in  several  places.  The  impossibility 
of  properly  tamping  the  asphalt;  and  the  constant  watering  of  the 
asphalt,  rendered  necessary  by  the  dust  caused  by  the  passage  of 
the  cars,  and  also  by  climate  conditions.  Upon  King  St.,  which  was 
the  only  asphalt  pavement  laid  without  toothing,  a  rut  was  sorn 
formed,  rendering  constant  repairs  necessary.  The  (act  of  the  lip 
of  the  rail  not  being  quite  as  high  as  the  head  and  the  gage  of  the 
track  being  4  ft.  wV^  in.  instead  of  4  ft.  H'/j  in.,  probably  had  a 
great  deal  to  do  with  the  forming  of  this  rut. 

.As  previously  mentioned,  the  first  pavements  were  laid  in  1892 
and  in  sHijy  it  became  necessary  to  commence  tearing  up  the  asphalt 
and  replacing  it  with  granite,  scoria  or  brick,  depending  upon  the 
amount  of  travel  ujjon  the  street,  and  by  1900,  all  the  asphalt  be- 
tween the  rails  will  have  been  replaced  by  a  more  permanent  ma- 
terial. Up  to  the  present  time  7'/^  miles  of  this  work  had  been  done. 
,'\t  first  as  these  asphalt  pavements  were  guaranteed  for  five  years, 
arrangements  were  made  with  the  contractors  whereby  they  substi- 
tuted brick  for  this  asphalt,  and  were  paid  $1.50  per  sq.  yd.,  but  after- 
ward when  the  guarantee  expired  the  price  paid  for  substituting 
scoria  for  asphalt  averaged  about  $2.40  per  sq.  yd.  This  includes 
taking  up  the  old  asphalt  and  also  4  in.  of  concrete.  The  amount 
of  money  spent  up  to  the  present  time  in  substituting  a  more  per- 
manent materia!  for  asphalt  is  $137,340.19.  In  putting  in  blocks 
in  place  of  asphalt,  the  asphalt  was  first  taken  ofT  and  then  the  con- 
crete had  to  be  picked  out  so  as  to  aflford  room  for  the  blocks,  which 
were  bedded  on  a  cushion  of  sand.  Fortunately  on  most  of  the 
streets  the  concrete  was  put  in  between  the  rails  just  to 
a  depth  of  4  in.,  and  it  was  not  a  very  difficult  operation  to  take  this 
out.  Granite  is  no  doubt  the  most  durable  material  to  use  between 
street  railway  tracks,  but  owing  to  the  very  strong  oppcsition  of 
the  cyclists  not  so  much  of  it  was  i:sed  as  the  department  would  have 
liked,  and  scoria  blocks,  iinported  from  England,  were  used  instead. 
On  streets  where  there  was  not  a  great  deal  of  travel,  Canadian 
bricks  were  used.  Cement  grcut  was  used  almost  entirely  for  this 
work;  some  filling  was  done  with  paving  pitch,  but  cement  was 
found  to  be  the  more  satisfactory.  Owing,  however,  to  the  impos- 
sibility of  stopping  street  car  traffic  while  this  work  was  in  progress, 
it  was  very  difficult  for  the  filling  to  become  properly  set.  On 
King  St..  during  the  past  summer,  where  scoria  block  was  substi- 
tuted for  the  asphalt,  a  portion  of  the  pavement  between  the  tracks 
was  laid  with  concrete.  It  has  been  down  now  for  some  two  months, 
but  not  long  enough  to  know  the  results. 


WATER  GUARDS  FOR  TROLLEY  POLE  AND 
ROPE. 


The  accompanying  illustrations  show  the  trolley  rope  water 
guard  and  the  trolley  pole  water  guard  invented  by  Mr. 
Thomas  Hawken,  superintendent  of  the  Rockland,  Thomas- 
ton  &  Camden  Street  Ry..  of  Rockland.  Me.  Fig.  i  is  the 
pole  guard:  it  catches  the  water  which  is  discolored  by  the  corro- 
sion of  the  trolley  wire,  and  prevents  it  from  running  over  the  roof 


of  the  car  and  down  the  sides  and  discoloring  the  paint.  Fig.  2  is 
the  rope  guard  which  prevents  water  from  the  overhead  wires  from 
running  down  the  trolley  rope  and  dripping  onto  the  platform  and 
the  clothing  of  the  passengers.  Mr.  Hawken  states  that  both  of 
these  devices  have  been  tested  and  their  usefulness  demonstrated 
on  the  road  under  his  charge. 
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This  department  is  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


ACCIDENT  AT  THE    BIRMINGHAM  (ALA.  I    POWER    HOUSE. 


An  accideiU  occurred  last  niuiitli  al  the  powiT  house  of  the  Con- 
solidated Electric  Light  Co..  of  Birmingham.  Ala.,  which  shut  oflf 
the  city's  lights  and  stopped  the  electric  railway  system  for  some 
time.  The  S2-in.  belt  on  one  of  the  engines  parted  and  one  end  of  it 
flew  over  against  the  piston  rod  of  another  engine,  bending  it  and 
breaking  the  piston  head.  In  this  way  both  engines  were  disabled 
at  once.  The  accident  occurred  about  the  time  that  people  began 
returning  to  the  city  from  the  state  fair,  and  the  number  of  heavily 
loaded  cars  on  the  line  is  thought  to  be  the  cause  of  the  belt  break- 
ing. .'Ks  soon  as  the  accident  occurred  the  management  put  quite 
a  number  of  dummies  into  service,  which  gave  a  fair  schedule  on 
part  of  the  line.  The  feed  wires  of  the  Birmingham  Traction  Co. 
were  also  tapped,  from  which  sufificient  power  was  obtained  to  run 
eight  ears  on  one  of  the  lines.  It  required  a  large  force  of  men 
from  the  time  the  accident  occurred  tnilil  ihe  next  morning  to 
repair  the  damages. 


MANIPULATION  OF  WATER  RHEOSTATS  IN  TESTING 
GENERATORS. 


Mr.  Edward  J.  Willis,  in  a  paper  befcre  the  American  Institute 
of  Electrical  Engineers,  giving:  the  results  of  tests  ol  a  300-kw.  rail- 
way generator,  gives  the  following  information  concerning  the  rheo- 
stat used:  "The  water  rheostat  was  composed  of  two  sheets  of 
boiler  plate  5  x  6  ft.  each.  By  means  of  scda  the  conductivity  of 
the  liquid  was  brought  to  the  desired  point.  With  light  loads  and 
before  the  water  commenced  boiling  completely,  there  was  some 
fluctuating  in  amperage,  but  after  the  water  got  to  boiling  thor- 
oughly, the  load  could  be  maintained  perfectly  steady.  At  500  am- 
peres there  was  about  15  sq.  ft.  of  each  plate  submerged.  The  water  _ 
evaporated  by  the  boiling  was  replaced  ,by  a  hose  connection  and 
the  water  level  in  the  rheostat  tank  thereby  maintained  constant. 
The  writer  would  state  that  in  his  experience  with  rheostats  of 
any  size,  if  a  steady  load  is  required,  it  is  better  to  let  the  water 
come  to  a  boil  and  the  plates  remain  steady,  replacing  the  evap- 
orated water  with  a  running  connection,  than  to  attempt  the  con- 
tinual raising  and  lowering  of  the  plates." 


DISCREPANCY  BETWEEN   COMMERCIAL  AND  EXPERI- 
MENTAL RESULTS  IN  BOILER  TESTS. 


The  final  result  sought  by  manufacturers,  in  initiating  tests  of 
steam  or  other  machinery  in  actual  use,  is  the  value  of  the  work 
done  measured  in  dollars  and  cents.  In  some  cases  the  bread 
question  is  raised  as  to  the  saving  that  may  be  accomplished  by 
installing  improved  boilers,  engines,  or  other  machinery;  but  more 
generally  it  is  desired  to  ascertain  what  can  be  done  to  produce 
saving  with  the  apparatus  already  in  place  under  the  actual  condi- 
ticns  that  prevail  at  the  particular  location.  In  both  these  cases  it 
is  necessary  to  ascertain  the  average  cost  of  the  work  done  com- 
mercially previous  to  the  test.  Frequently,  in  fact,  generally,  this 
important  fact  will  not  be  ascertained  by  an  elaborate  trial,  for  the 
reason  that  everything  will  be  put  in  order  lor  the  test,  and  all 
details  of  the  trial  be  conducted  so  carefully  that  the  losses  due  to 
average  carelessness  or  want  of  skill  in  the  past  will  be  eliminated. 
the  engineer  making  the  test  will  not  receive  proper  credit,  and  the 
owners,  on  seeing  the  report,  may  conclude  that  they  are  already 
doing  very  well,  and  perhaps  continue  old  methods  with  fancied 
security.  If  the  cost  of  the  output  of  the  factory  for  a  given  time 
were  ascertained  in  terms  of  the  coal  burned  during  the  same  time, 
and  compared  with  the  corresponding  cost  for  the  time  of  the  trial, 


the  latter  would  frequently  be  found  to  be  one  eighth  to  one-third 
less  than  the  former,  and  it  might  not  be  possible  to  tell  what  had 
caused  the  difference;  for  instance,  whether  it  was  due  to  putting 
in  order  the  machinery  prior  to  the  tests,  to  greater  care  exercised 
by  the  fireman  under  the  spur  of  careful  watching,  or  whether,  as 
is  usually  claimed,  the  coal  was  dififerent,  etc.,  etc.  The  losses  are 
generally  due  in  the  main  to  the  carelessness  of  the  firemen.  It 
follows,  therefore,  that  the  cost  of  the  power  under  average  con- 
ditions must  be  obtained  in  some  quiet  way  preliminarily.  Fre- 
quently the  comparison  of  the  output  of  the  factory  with  the  coal 
burned  will  net  be  sufliciently  accurate,  and  it  will  be  necessary 
to  devise  some  corresponding  check  which  will  not  interfere  with 
the  regular  routine  of  the  establishment.  The  work  of  the  boilers 
may  be  checked  by  arranging  a  meter  so  as  to  continuously  meas- 
ure the  feed  water;  and  its  record,  compared  with  the  total  weight 
cf  coal  purchased,  will  frequently  give  the  check  desired.  Such  a 
check  becomes  more  difficult  when  it  is  desirable  to  ascertain  the 
performances  of  particular  boilers,  and  the  coal  supply  is  common 
to  all  boilers;  but  by  assigning  particular  weighed  carloads  of  coal 
to  the  particular  boilers,  without  any  intimation  to  the  firemen  that 
they  are  being  watched,  it  may  be  possible  to  ascertain  the  average 
performance  of  the  boilers  used  for  the  particular  purpose.  Pre- 
liminary experiments  of  this  kind  conducted  without  notice  to  em- 
ployes, and  continued  through  a  long  period,  will  furnish  a  basis  for 
comparison  with  elaborate  tests,  and  it  will  then  be  possible  to 
point  out  clearly  where  the  several  losses  have  taken  place,  and 
the  testing  engineer  will  get  the  credit  for  the  saving  shown. — 
Appendix  XXV.  Proposed  Revised  Code  lor  Boiler  Tests,  Ameri- 
can Society  of  Mechanical  Engineers,  by  Dr.  Charles  E.  Emery. 


FRICTION  OF  STEAM  PACKINGS. 


Read  before  llie  American  Society  of  Mech.inic.il  Eii^'itleers  by  C.  H.  Henjaniiii. 


It  is  generally  conceded  that  one  of  the  most  serious  frictional 
losses  in  engines  and  pumps  is  that  due  to  the  rubbing  of  piston 
and  valve  rods  in  their  stuffing-boxes,  and  that  this  loss  varies  with 
the  kind  of  packing  employed,  the  steam  pressure,  and  the  judg- 
ment of  the  engineer. 

The  writer  is  not  aware,  however,  that  any  experiments  have  been 
described  which  would  show  the  extent  of  this  loss  and  the  law  of  its 
variation.  The  experiments  described  in  this  paper  were  made  at 
the  laboratories  of  the  Case  School  by  senior  students,  under  the 
direction  of  the  writer.  The  apparatus  used  was  constructed  by 
Mr.  E.  O.  Lieghley  of  the  class  of  '98.  and  a  few  experiments  made 
by  him. 

During  the  past  year.  Mr.  G.  S.  Beckwith,  of  the  class  6f  "99, 
made  a  large  number  of  tests  with  dififerent  varieties  of  packing, 
and  the  results  seemed  of  such  interest  as  to  justify  their  presenta- 
tion to  this  society. 

The  general  character  of  the  apparatus  is  shown  in  Fig.  i.  It 
consists  of  a  cast-iron  cylinder,  6  x  13  in.  inside,  fitted  at  each  end 
with  a  cover  and  stuffing-box  suitable  for  a  2-in.  rod.  The  propor- 
tions of  the  gland,  etc.,  were  taken  from  those  of  a  well-known  en- 
gine. The  rod  was  given  a  reciprocating  motion  by  means  of  a 
slotted  cross-head  and  crank;  a  pulley  on  the  crank  was  connected 
by  a  belt  with  the  pulley  of  a  transmitting  dynamometer;  steam 
was  admitted  to  the  cylinder  by  the  vertical  pipe  shown  in  the  figure, 
and  the  water  of  condensation  was  drained  off  from  time  to  time  at 
the  bottom. 

A  steam  gage  attached  to  the  cylinder  showed  the  internal  pres- 
sure at  each  instant.    The  adjusting  nuts  of  the  glands  were  usually 
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COST  OF  POWER  FOR  ELECTRIC  RAILWAYS. 

(Jutpiit  Measured  by  Wattmeter  in   ICach  Case. 


Station. 


1 

1 

5.  Melro]>olitaii    Kl< 
vatcd,  Chicago. 

s. 

6 

6 

8 

8 

9 

9 

10 

10 


Month. 

IH'I'). 


July 
Aujr. 


July 
Aug. 


Monthly 
Output, 

Kilowatt- 
Hours. 


Cost  of  Electrical  Output  per  Kilowatt- 
Hour — Cents. 


1,43.1,006 
1,410,678 


July 

1,377,600 

Aug. 
July 
Au^r. 

1,363,511 
611,090 
,588,952 

July 
Aug. 
July 
Aug. 

806,814 
8.56,723 
670,135 
6.56,225 

454,914 
454,122 


Fuel. 


.271 
.263 

..WO 
.375 
.579 
..S90 
.607 
.612 
.429 
.4.58 

.252 
.319 


Labor 


.169 
.175 

.181 
.190 
.2.?7 
.2.50 
.261 
.240 
.194 
.202 

.122 
.125 


Supplies, 

Oil, 

Water. 

Waste,  etc. 

.031 

.032 

.042 

.032 

.031 

.031 

.029 

.0.30 

.034 

.051 

.018 

.0.52 

.023 

.0.50 

.017 

.036 

.023 

.0.V5 

.006 

.011 

.006 

.009 

Re- 
pairs, 


Total, 


.026 
.039 

.030 

.035 

.285 

.255    1 

.010 

.014 

.003 

.011 

.0191 

.006t 

.()15t 

.oosi 


Gals. 
Cylinder 
Oil  per 


(;als. 

Lubric't- 

ing  Oil 


10,000    I     -P**" 


k.  vr.  h. 


.529 
.SSI 

.6.53 
.6.59 

..1.35 
,146 
,948 
,938  1 
,680 
.730 

.41'^! 
.480^1 


3.99 
4.07 

5.00 
4.00 


1.77 
1.9 


10,000 
k.  w.  h. 


1.09 

1.47 
3.92 
4.0s 


IvbB. 

Water 

per 

Lb. 

Coal. 


2.22 


11.77 
11.88 

7.49 


Lbs. 

Fuel 

per 

k.w.h. 


2.S1 
2.51 

4.S3 
4.43 
2.41 
2.40 


4.44 


Price  of 
Fuel    I 
pcrTon  Kindof  Fuel 

of  2,0(J0, 
Lbs.    ' 


^Miscellaneous,  .004.    BMlscellaneoiis,  .001.    **Cost  of  Oil  per  Barrel. 
tEiigincs.    tGeiierators. 


$2.16 
2.10 

1.68 

1.69 
.7024« 
.7S7SO* 


liituminouH 
tt 

Oil 
Bituminous 


1.14 


5.82  I     1.10 


tightened  only  by  the  fingers,  but  when  a  wrench  was  used,  it  was 
turned  by  a  spring  balance  and  the  turning  moment  noted. 

The  travel  of  the  rod  was  4.25  in.,  and  the  usual  speed  about  200 
r.  p.  m.,  giving  a  piston  speed  of  about  140  ft.  per  minute.  Seven- 
teen different  varieties  of  packing  were  tested,  made  by  nine  dififcr- 
ent  manufacturers.     The  materials  present  were  rubber,  asbestos. 
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TKSTINC.   API'ARATUS. 

cotton,  flax  or  hemp.  lead,  mica,  graphite,  and  paraft'm.     No  metallic 
packings,  strictly  so  called,  were  tried. 

The  following  brief  description  will  show  the  general  character- 
istics of  each  variety: 

1.  Square,  ring,  "s-in.  Layers  of  canvas  and  rubber,  saturated 
with  graphite  and  oil. 

2.  Sectional,  ring,  "s-in.  Composition  similar  to  No.  i.  Each 
ring  consists  of  an  inner  and  outer  cone,  fitting  together,  and  so 
wedging  under  pressure  as  to  fit  tightly  to  rod  and  box. 


3.  Similar  in  shape  and  composition  to  No.  i. 

4.  Metal  face  packing.  .■Mternate  soft  and  metallic  rings.  The 
metallic  rings  contain  lead  band,  backed  by  rubber  and  flax,  the 
whole  wound  with  cotton  braid. 

5.  Two  kinds:  (a)  a  sleeve  composed  of  woven  flax,  rubber,  and 
canvas;  (b)  a  spiral  packing  of  woven  flax  backed  with  rubber. 

6.  Spiral,  square,  %-in.     Alternate  layers  of  rubber  and  canvas. 

7.  Spiral,  square,  ^-in.  Layers  of  canvas  and  rubber,  saturated 
with  graphite  and  oil. 

8.  Similar  to  No.  7,  but  of  a  different  make. 

9.  Spiral,  square,  5^-in.  Composed  of  rubber  and  asbestos  com- 
pound, with  elastic  rubber  inset.  Slightly  impregnated  with  graph- 
ite. 

10.  Spiral,  circular,  '/i-'w.  Red  rubber  core,  wound  with  layers 
of  rubber  and  flax,  and  coated  with  graphite. 


PACKINGS  TESTED. 

11.  Spiral,  round,  jA-in.  Two  wedge-shaped  strands  of  woven 
flax  in  center,  and  two  strands  of  canvas,  the  whole  surrounded  by 
a  woven  cover  saturated  with  graphite  and  oil.  There  seemed  to  be 
also  some  paraflin  present. 

12.  Spiral,  round.  J/S-in.  .^  rubber  core,  around  which  are 
braided  three  thicknesses  of  hemp  or  flax,  soaked  in  oil.  The  whole 
coated  with  paraffin. 

13.  Spiral,  round.  >i-in.  A  rubber  core,  surrounded  with  layers 
of  woven  cloth  and  rubber,  impregnated  with  ground  mica. 

14.  Square.  'S-in..  pump  packing.  .Mternate  packing.  Alternate 
layers  of  canvas  and  rubber.     No  lubricant. 

15.  Square.  J^-in.  Similar  to  preceding,  but  having  a  rubber 
back  about  %  in.  thick. 

16.  Square,  'A-in.  Alternate  'avers  of  rubber  and  canvas.  No 
lubricant. 

17.  Spiral,  square,  'i-in.  Woven  flax,  soaked  in  oil.  .\s  at  first 
constructed,  the  gland  was  adapted  for  packing  ^i  in.  thick.    The  flat 
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ring  and  sectional  packings  of  this  size,  such  as  Nos.  I,  2,  and  3, 
worked  well,  but  it  was  found  that  no  spiral  packing  Ji  in.  thick, 
would  coil  easily  around  a  2-in.  rod.  Accordingly,  the  box  was 
bushed  and  a  new  gland  made  to  accommodate  ;-<-in.  packing. 

In  cutting  and  inserting  each  kind  of  packing,  careful  attention 
was  paid  to  the  accompanying  directions,  and  an  endeavor  was 
made  to  ensure  the  most  favorable  ccnditions.  It  was  not  practicable 
to  make  endurance  tests,  but  each  packing  was  allow-ed  to  remain 
in  the  bo.\  long  enough  to  get  into  fair  working  order. 

The  routine  of  each  trial  was  about  as  follows;  The  apparatus 
was  first  tested  empty  of  packing  to  determine  friction. 

The  packing  was  then  inserted  and  adjusted  in  each  end,  accord- 
ing to  directions,  and  the  steam  turned  on.  The  very  least  pressure 
which  would  prevent  leakage  was  used  on  the  gland  nuts.  The 
packing  was  then  tested  under  various  steam  pressures,  each  run 
lasting  from  fifteen  to  forty  minutes.  The  nuts  were  then  tightened 
to  various  pressures,  and  other  sets  of  readings  taken.  Cylinder  oil 
was  next  applied  to  the  rod,  the  only  lubrication  in  the  tests  so  far 
having  been  that  contained  in  the  packing  itself.  Finally,  a  last 
run  was  made  with  the  boxes  empty,  as  at  first.  A  Flather  record- 
ing dynamometer  was  used  on  a  few  of  the  runs,  so  as  to  determine 
the  nature  of  the  variations  in  power.  The  majority  of  the  tests 
were  made  with  a  Webber  box  gear  dynamometer,  readings  being 
taken  at  short  intervals  and  averaged. 

TABLE   I. 


TABLE  in. 

VARYING  STEAM    PRESSURE 

&CALC  I  mCH  ^  0.  I  H.  P. 


Kind 
of 

No.  of 
Tilnli) 

Total  Time 
of  Run  iu 
Minutes. 

Average 

Home  power 

Horee-power 

CODt'omed  at 

50  Pounds 

Remarks  od  Leakage,  etc 

by  Each  B0.1. 

Preasure. 

1 

5 

23 

.091 

.085 

Moderate  leakage. 

2 

8 

4) 

.049 

.048 

Easily  adjusted  .  slight  leakage. 

3 

5 

25 

.037 

.036 

Considerable  leakage. 

4 

5 

25 

.159 

.176 

Leaked  hadlv. 

5 

5 

25 

.095 

.081 

Oiliug  necetisarv  ;  leaked  badlv. 

6 

5 

25 

.383 

.400 

Moderate  leakage 

7 

S 

23 

.0(17 

06; 

Easilv  adjusted  and  no  leakage. 

8 

.■) 

3.1 

.0»2 

.082 

Very  satisfactory;  slight  leakage, 

9 

3 

15 

.200 

•  .182 

Moderate  leakage. 

10 

3 

.275 

Excessive  leakage. 

11 

5 

25 

.157 

.173 

Moderate  leakage 

13 

5 

25 

.266 

.3M 

" 

13 

5 

25 

.162 

.230 

No  leakage  ;  oiling  necei^sary. 
Moderate  I'kage;  oiling  necessary 

14 

5 

25 

.176 

.276 

IS 

5 

25 

.233 

.2i5 

Difficult  to  ftdjuyt ;  no  leakage. 

IS 

5 

25 

.292 

.210 

Oiling  necessary  ,  no  leakage. 

17 

5 

25 

.128 

.084 

No  leakage. 

TABLE  n. 


Kind  of 

UofWJ.pOW 

ec  Consiimed  hy  Each  Box.  When  Preesure  was  .\pplicd 

Horsepower    Beftirc 

and  Aftei  Oiling 

Rod 

Packing 

to  Gland  Nuts  by  a  Seven-loch  Wi-eoch 

5             8 

Poiiud»      Pound?. 

10           12 

Ponndf.     Pounds. 

14 

Poandv. 

1« 

Pounds. 

Dry. 

Oiletl. 

1 

.120 

.186 

3 

. .    . 

•  ^  •  • 

.0.'i5 

.031 

4 

.    . 

.243 

.303 

.390 

154 

.133 

,<■ 



220 

6 



.848         .430 

.833 

.194 

7 

.126         .338 

.360 

.330 

.340 

.067 

.053 

8 

.863         .500 

.535 

.530 

.533 

.533 

.236 

9 

.666 

.666 

.636 

11 

.405 

.454 

.454 

.176 

13 

.161 

.242 

.359 

.451 

.454 

122 

13 

.317 

.394 

.582 

15 

.526 

16 

.327 

.860 

17 

.198 

277 

.880 

• 

Table  I.  gives  a  summary  of  the  results,  showing  the  average 
horse-power  consumed  by  each  packing  box  at  varying  pressures 
and,  for  purposes  of  comparison,  the  power  at  50  lb.  pressure  of 
steam.    The  friction  of  the  machine  has  been  deducted. 

Table  II.  shows  the  effect  of  tightening  the  gland  nuts  on  the 
friction  of  the  packing  and  also  the  effect  of  oiling  the  rod. 

In  most  of  the  experiments  detailed  in  Table  I.  the  nuts  were 
tightened  with  the  fingers  only,  and  then  just  enough  to  prevent 
leakage,  and  no  lubricant  was  used  except  that  incorporated  in  the 
packing  itself.  With  some  of  the  dry  rubber  packings  it  was  neces- 
sary to  use  oil  from  the  first.  A  good  quality  of  cylinder  oil  was 
applied. 

The  effect  of  varying  the  steam  pressure  is  best  shown  graph- 
ically, as  in  Tables  III.  and  IV.     The  numbers  at  the  ends  of  the 
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TABLE  IV. 

VARYINQ   STEAM    PRESSURE 

SCALE  I  INCH  =  0.  1  M.  P. 
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lines  correspond  to  the  numbers  used  in  the  other  tables.  The  ordi- 
nates  indicate  the  steam  pressures  observed,  while  the  abscissas  rep- 
resent the  horse-power  consumed  by  each  box.  The  points  where 
these  lines  cut  the  line  of  50  lb.  pressure  are  those  used  for  com- 
parison of  the  different  packings,.  It  will  be  seen  that  the  friction 
varies  with  the  pressure  in  approximately  straight  line  ratios  in 
many  of  the  cases. 

GENERAL  CONCLUSIONS. 

1.  That  the  softer  rubber  and  graphite  packings,  which  are  self- 
adjusting  and  self-lubricating,  as  in  Nos.  2,  3,  7,  8,  and  11,  consume 
less  power  than  the  harder  varieties.  No.  17,  the  old  braided  flax 
style,  gave  very  good  results. 

2.  That  oiling  the  rod  will  reduce  the  friction  with  any  packing. 

3.  That  there  is  almost  no  limit  to  the  loss  caused  by  the  injudi- 
cious use  of  the  monkey-wrench. 

4.  That  the  power  loss  varies  almost  directly  with  the  steam 
pressure  in  the  harder  varieties,  while  it  is  approximately  constant 
with  the  softer  kinds. 

The  diameter  of  rod  used — 2  in. — would  be  appropriate  for  en- 
gines of  from  50  to  100  h.  p.  The  piston  speed  was  about  140  ft. 
per  minute  in  the  experiments,  and  the  horse-power  varied  from 
.036  to  .400  at  50  lb.  steam  pressure,  with  a  safe  average  for  the 
softer  class  of  packings  of  .07  h.  p. 

At  a  piston  speed  of  600  ft.  per  minute,  the  same  friction  would 
give  a  loss  of  from  .154  to  1.71  with  a  working  average  of  .30  h.  p., 
at  a  mean  steam  pressure  of  50  lb. 

It  is  the  intention  of  the  writer  to  make  a  series  of  tests  with 
water  packings,  and  also  to  try  some  of  the  standard  forms  of 
metallic  packings.  He  would  be  glad  of  any  criticisms  and  sug- 
gestions from  builders  and  users  of  pumps  and  engines,  in  regard 
to  any  further  experiments. 


.\  large  consignment  of  cars  went  through  the  New  Haven 
(Conn.)  freight  yards  last  month  bound  west.  The  trains  which 
came  from  the  Laconia  Works  in  New  Hampshire  were  about  40 
cars  long,  each  freight  car  containing  a  trolley  car. 


On  November  21st  the  Western  Society  of  Engineers  visited  the 
Lewis  Institute,  Chicago,  at  the  invitation  of  the  trustees  and  facul- 
ty. The  different  departments  of  the  Institute  were  visited  in  the  af- 
ternoon and  at  6  o'clock  an  informal  dinner  was  given  in  the 
Institute  building.  The  after-dinner  speeches  were  on  the  sub- 
ject of  technical  education  in  general  and  a  general  discussion  fol- 
lowed in  which  many  of  the  guests  took  part.  During  the  evening 
the  work  of  the  night  classes,  in  which  over  gcx)  students  are  en- 
rolled, was  explained. 


Dec.  is,  1899. 1 
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ELECTRICITY  ON   CANALS. 


Up  to  williiii  IIk-  past  year  or  Iwd,  canals  liavi-  Ijccii  very  mudi 
neglected  since  llie  introduction  of  railroads,  and  ncj  attempts  have 
been  made  to  introduce  modern  enKineeriuK  niclhnds  upon  them. 

Some  of  the  most  modern  canals  are  In  found  in  Germany, 
which  country  has  taken  a  leadiiiK  pari  in  llii-  developnienl  of  canal 
traffic.  It  is  evident  that  in  order  lo  cnnipclc  with  the  railways 
boats  of  c(]nsidcrahK'  lonnaKe  must  he  iisi-d.  The  old  iMiRlish 
canals  were  at  first  built  for  vessels  of  from  30  to  Ho  tons  only,  and 
later  ones  were  designed  for  shi|)S  of  100  to  150  tons.  To  still  fur 
iher  reduce  freight  rales  by  increasing  the  size  of  vessels,  the  I'rus- 
sian  government  adopted  a  canal  iirofilc  capable  of  taking  ships 
of  from  600  to  Soo  tons  burden.  The  first  of  these  larger  size  canals 
is  the  one  now  completed  from  Uorlmund  to  Kmshafen,  a  descrip- 
tion of  which  is  given  in  the  I'^lectrical  Review,  of  London.  The 
latest  advances  in  engineering  are  trj  be  found  in  the  mechanical 
devices  u|ioii  this  c.inal.  all  of  which  are  expected  to  have  an  im- 
portant inlUience  on  the  cost  of  transportation  of  goods.  Elec- 
tricity plays  an  important  part  in  the  equipment  of  this  canal  whose 
principal  cargoes  consist  of  Sweedish  iron  ores  and  Westphalian 
coal. 

At  the  terminal  harbor  of  the  canal  at  Emden,  a  central  station 
has  been  erected  by  Siemens  &  Halske,  which  supplies  a  500-volt 
continuous  current  for  power  and  a  3-wire  system,  of  220  volts  on 
each  side,  for  lighting.  A  battery  of  accumulators  serves  for  sub- 
dividing the  voltage  for  lighliiig.     The  central   station   in  course  of 


CANAL  TOWING  BY  ELECTRICITY. 

construction  will  contain  three  sets  of  machines  each  of  100  h.  p., 
two  sets  of  which  are  already  erected.  In  the  harbor  there  have 
been  erected  three  traveling  cranes  driven  by  electricity,  each  of 
which  is  capable  of  lifting  2,500  kg.  Other  cranes  are  projected, 
also  a  floating  dock  with  pumping  machinery  operated  by  elec- 
tricity. 

The  work  at  the  locks  is  all  done  by  electricity.  Motors  with 
switches  are  placed  in  iron  casings  at  each  side  of  the  gates.  These 
open  and  close  the  sluices  for  connecting  the  lock  with  the  upper 
or  lower  canal,  work  the  lock  gates  and  pull  ships  into  and  out  of 
the  lock  by  means  of  capstans.  The  motors  may  be  driven  from  a 
switch  at  the  motor,  or  from  a  steering  house,  from  which  the  whole 
lock  can  be  overlooked,  and  all  the  movements  of  gates,  etc.,  be 
operated  by  levers.  The  power  being  supplied  by  a  small  turbine 
is  very  cheap. 

The  towing  locomotive  recently  introduced  by  Siemens  &  Halske 
it  is  thought  will  contribute  greatly  to  the  economy  of  canal  tratlic. 
This  machine  has  been  thoroughly  tested  in  several  places.  For 
medium  size  and  small  canals  one  rail  is  sufficient,  the  stability  of 
the  machine  being  secured  by  slightly  loading  latteral  wheels  which 
run  on  the  ground.  A  general  view  of  this  machine  is  shown  in 
the  accompanying  illustration,  and  an  important  feature  of  the 
invention  is  the  remarkable  economy  which  is  claimed  for  it.  It 
is  estimated  that  for  a  traffic  of  10,000,000  tons  per  annum,  a  saving 
of  from  40  to  so  per  cent  as  compared  with  steamers  would  be 
effected,  besides  which,  the  great  destruction  of  the  canals  by  the 
back  wash  of  steamers  is  entirely  avoided. 

Considerable  attention  has  recently  been  drawn  to  the  neglected 
condition  of  the  Erie  canal  in  New  York,  and  a  company  has  been 
experimenting  for  some  time  on  various  kinds  of  traction  machines 
for  lowing  vessels  economically.  It  has  recently  been  given  out  by 
members   of   this   company   that    two    machines   have   been   experi- 


mented upon  by  them,  one  of  which  is  shortly  to  be  put  to  practical 
service  on  the  canal.  This  traction  machine  is  operated  by  means 
of  storage  lotteries  and  is  somewhat  In  the  nature  of  an  aulonio- 
bile,  as  it  runs  upon  the  tow  path  without  the  use  o(  any  track. 
The  other  machine  is  simihir  to  the  one  manufactured  by  Siemens  & 
Malske,  running  upon  a  single  rail  an<l  receiving  its  energy  by 
means  of  the  fjverhead  trolley  system. 

It  is  understood  that  the  storage  battery  traction  motors  are  be- 
ing manufactured  in  considerable  quantities  and  will  be  put  in  prac- 
tical operation  next  season  when  the  canal  opens. 


ANOTHER  FAKE  ACCIDENT  OPERATOR. 

I'or  several  months  past  a  man  calling  himscli  James  Neary,  has 
iieen  endeavoring  to  secure  money  from  different  street  railway 
companies  and  insurance  companies  by  pretending  to  have  received 
injuries  when  alighting  from  cars.  In  an  eastern  paper  of  June  18th 
last  the  fcllowing  details  were  given  concerning  Noary's  career 
since  March: 

"Fell  from  trolley  car,  Patcrson,  N.  J.;  injured  kneecap;  threat- 
ened suit  for  $10,000  damages  against  New  Jersey  Electric  Railway 
Co.;  settled  for  $50. 

"Two  weeks  later  was  knocked  off  a  Main  St.  trolley  car  in  same 
city;  threatened  suit  against  the  Patcrson  Railway  Co.,  and  secured 
$S0  i"  settlement. 

"One  week  later  somersuulled  from  a  trolley  car  in  Newark,  N. 
J.,  again  injuring  his  kneecap;  settled  with  Uni'm  Traction  Co. 
<(  r  about  $50. 

"Two  weeks  afterward  was  jolted  from  a  car  of  the  New  Jersey 
Electric  Railway  Co.,  at  Jersey  City,  and  seriously  injured.  Made 
affidavit  that  he  had  never  been  in  an  accident  before  or  received 
money  for  an  injury.  Company  refused  to  settle  and  encouraged 
damage  suit,  but  Neary  detected  the  trap  laid  for  him  and  failed  to 
appear  in  court  at  the  trial. 

"Three  weeks  ago  (May  23d)  changed  the  scene  of  cperations 
to  New  York  City;  injured  hip  while  alighting  from  car  of  the 
Metropolitan  Railway  Co.;  started  suit  for  $10,000  damages;  com- 
pany doctors  found  injury  to  be  an  old  fatty  tumor,  which  Neary 
doubtless  had  icr  20  years.  Secretary  John  J.  Scanlan,  oi  the  New 
Jersey  Electric  Railway  Co.,  was  in  court  at  the  trial  prepared  to 
reveal  the  real  identity  of  the  injured  man,  but  the  latter  failed  to 
appear.     His  lawyers  were  disappointed. 

"Present  whereabouts  unknown." 

In  October  last  doctors  representing  the  Travelers'  Insurance  Co.. 
of  Hartford,  and  the  Fidelity  &  Casualty  Co.,  of  New  Ycrk,  were 
searching  for  Neary  in  Scranton,  Pa.,  he  having  given  them  an 
address  in  that  place.  He  had  made  two  applications  to  the  New 
York  company,  alleging  that  he  had  sustained  injuries  in  alighting 
from  a  street  car,  and  one  to  the  Hartford  company.  The  insurance 
people  stated  that  they  had  information  that  Neary  had  successfully 
played  his  game  no  less  than  15  times. 


GRADE  CROSSING  ACCIDENT  IN   CHICAGO. 


A  train  on  the  Wabash  R.  R.  struck  an  electric  car  of  the  Chicago 
City  Ry.  as  it  was  crossing  the  Western  Indiana  tracks  at  31st  St., 
at  s:45  P-  "1-  December  4th.  About  25  passengers  were  on  board, 
II  of  whom  were  injured,  one  fatally.  The  conductor  of  the  electric 
car,  finding  the  crossing  gates  open,  went  ahead,  and  as  the  ap- 
proaching train  was  two  blocks  away  signalled  the  car  to  cross. 
When  on  the  crossing  the  trolley  left  the  wire  and  the  car  was 
struck  by  the  approaching  train.  The  crossing  flagman  claims  that 
he  attempted  to  warn  the  motorman  oi  the  electric  car  not  to  at- 
tempt the  crossing. 


It  is  stated  that  $100,000,000  will  be  required  to  complete  the 
various  underground  electric  systems  now  building  to  give  London 
rapid  transit. 


The  Philadelphia  Electric  Co.  has  been  incorporated  at  Tren- 
ton, N.  J.,  with  a  capital  of  $25,000,000.  This  concern  is  to  absorb 
the  Pennsylvania  Manufacturing.  Heat.  Light  &  Power  Co.  and 
the  National  Electric  Co.,  of  Philadelphia.  The  incorporators  are 
Edward  Hand,  jr..  of  Germantown;  J.  Morton  Fulz,  of  Frazer. 
Pa.,  and  \Vm.  H.  JoUey,  of  Camden. 
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COMPLICATED  SPECIAL  WORK  IN   BOSTON. 


The  Boston  Elevated  Railway  Co.,  which  has  a  great  many  ex- 
tensive and  complicated  pieces  of  special  work  in  its  surface  tracks, 
has  recently  completed  its  most  important  installation  of  curves  and 
crossings.  At  Dewey  Sq.,  near  the  new  Southern  Terminal  Station, 
the  Summer  St.  tracks  and  the  Atlantic  Ave.  tracks  cross,  the 
latter  being  curved  at  this  point;  both  tracks  are  connected  by 
double  curves  and  in  addition  the  crossing  is  intersected  by  a  single 
track  of  the  Union  Freight  R.  R.,  making  the  layout  shown  in  the 
illustration.  The  contract  for  this  work  was  let  to  Wm.  Wharton, 
jr.,  &  Co.,  of  Philadelphia,  in  February  last,  for,  it  is  stated,  about 
$15,000.  Wharton  &  Co.  did  not  receive  the  working  plans  until 
about   September   ist,   and   considering   the   crowded   condition   of 


TRACK  LAYOUT  AT  DEWEY  Sy.,  BOSTON. 

the  works  the  promptness  with  which  this  order  was  filled  is  re- 
markable. 

There  are  183  points  of  intersection  of  the  track  lines  and  the 
crossing  when  made  consisted  of  190  rails,  frogs  and  switch  pieces, 
the  whole  weighing  about  170  tons;  mangenese  frog  centers  are 
used.  The  tracks  were  all  put  together  at  the  Wharton  works  be- 
fore shipment.  Seven  freight  cars  were  required  to  transport  this 
crossing  to  Boston,  where  it  arrived  on  November  17th.  The  work 
of  laying  was  begun  on  Saturday  evening,  November  i8th,  and 
practically  completed  with  cars  running  by  the  following  Tuesday. 
Men  were  worked  in  three  gangs,  over  200  being  on  the  job. 

The  Wharton  company  is  also  making  layouts  for  the  crossings 
and  junctions  at  Broad  and  High  Sts.,  and  at  Atlantic  Ave.  and 
Beach  St. 


TRAMWAYS  IN   NORTHERN  SPAIN. 


Julius  G.  Lacy,  United  States  consul-general  at  Barcelona,  sends 
the  State  Department  the  following  data  concerning  the  tramways 
of  northern  Spain. 

The  Compania  Anoniina  de  Tranvias  de  Barcelona,  now  under 
the  management  of  J.  Kennedy,  is  the  pioneer  company  of  Spain 
and  began  operating  about  25  years  ago  with  a  gg-year  concession 
from  the  city.  In  May  last  this  line  was  changed  to  electricity,  the 
Dickinson  overhead  trolley  being  used.  The  power  house  equip- 
ment and  the  electrical  car  equipment  were  purchased  in  the  United 
States.  The  company  has  12  miles  of  track  and  85  motor  cars.  The 
fare  is  1V2  cents  for  a  ride  of  5  or  6  miles.  The  capital  stock  of  the 
company  is  $2,400,000,  mostly  owned  in  England. 

The  Compania  de  Tranvias  de  Barcelona  a  San  .Andres  has  5 
miles  of  line.  The  motive  power  is  soon  to  be  changed  from  steam 
to  electricity  and  two  extensions,  one  of  10  miles  to  the  manufactur- 
ing town  of  Sabodell,  and  one  of  5  miles  to  Horta,  built.  The  man- 
ager is  Oscar  Schmidt-Corr.     The  present  capital  is  $520,000. 

The  Compania  de  Tranvias  de  Barcelona  a  Sans  has  a  3-miIe 
line  to  the  suburb  of  Sans  now  operated  by  mules,  but  application 


to  change  to  electricity  has  been  made.  The  capital  of  this  com- 
pany is  $470,000.     Manager,  Francisco  Esdeve. 

The  Compania  de  Tranvias  de  Barcelona  a  Badalona  is  a  steam 
line  6  miles  long  connecting  Barcelona  and  Badalona.  The  capital 
is  $320,000.     Manager,   F.   Gillis. 

The  Compania  General  de  Tranvias  has  a  steam  line  4  miles  long 
connecting  Barcelona  and  the  suburb  of  Sarria;  electricity  is  soon 
to  succeed  steam. 

The  Ferrocarril  de  Barcelona  a  Sarria,  the  only  double  track 
railroad  in  Spain,  about  3  miles  long,  has  made  application  for  per- 
mission to  change  the  motive  power  to  electricity. 

The  Campania  del  Tranvia  Electrico  de  San  Sebastian  has  5  iniles 
of  track  running  through  the  town  of  Pasages,  the  commercial  port 
of  San  Sebastian,  to  the  manufacturing  town  of  Rentiri.  The  elec- 
tric plant  is  of  Swiss  make  and  the  cars  Spanish.  The  president  is 
D.  Antanasio  Osacar  and  the  manager  M.  L.  Carlier. 

There  is  one  electric  tramway  in  Bilbao  with  an  aggregate  length 
of  19  miles.     Last  year  2,700,000  passengers  were  carried. 

At  Valencia  all  the  city  and  suburban  tramways  have  been 
bought  by  a  French  company  and  a  plant  for  operating  by  elec- 
tricity is  now  being  erected. 


SAFETY  THIRD-RAIL  TEST. 


A  test  of  a  new  third-rail  system  was  made  in  New  Britain, 
Conn.,  before  a  party  of  electrical  engineers  and  railway  promoters 
last  month  on  a  stretch  of  about  300  ft,  of  track  in  the  yard  of  the 
New  York,  New  Haven  &  Hartford  Co.  The  system  is  known  as 
the  McElroy-Grunow  safety  third  rail  and  is  applicable  to  roads 
built  for  steam  service.  It  comprises  a  third  rail  divided  into  sec- 
tions which  may  be  of  any  desired  length,  the  sections  slightly  over- 
lapping each  other  side  by  side,  and  each  section  being  connected 
to  an  automatic  magnetic  circuit  closer  of  special  design.  Each  of 
the  latter  automatically  switches  the  current  upon  its  respective 
section  as  the  motor  car  passes  upon  it  and  cuts  off  the  current 
from  it  as  the  car  leaves  the  section.  During  the  test  the  manner 
in  which  the  current  was  switched  on  and  ofT  each  section  was  shown 
by  the  lighting  and  extinguishing  of  incandescent  lamps  connected 
to  the  third  rail.  A  special  shoe  is  used  upon  the  car  for  collecting 
the  current  from  the  rail  and  the  overlapping  of  the  sections  allows 
the  shoe  of  the  motor  car  to  carry  current  from  one  section  to  the 
next,  the  contact  box  responding  to  the  presence  or  absence  of  the 
shoe.  The  operation  of  the  contact  box  machinery,  which  is  an 
electro-magnetic  circuit  closer,  weighing  about  16  lb.,  is  through 
two  plates  or  disks  one  above  the  other,  the  contact  of  the  shoe 
with  the  overlapping  part  of  the  third  rail  bringing  the  lower  plate 
in  contact  with  the  upper  one  by  magnetic  attraction.  Whenever 
the  connecting  shoe  passes  from  the  section  controlled  by  any  par- 
ticular contact  box,  contact  ceases,  the  lower  plate  drops  with  a 
click  by  gravity,  the  energy  has  left  the  section  and  gone  to  the  next 
succeeding  one,  each  section  being  provided  with  a  contact  box 
which  thoroughly  controls  the  feed  of  current  from  the  power  house 
to  the  rail. 

The  showing  made  by  this  test  was  in  every  way  favorable  to  the 
system,  and  its  inventors  claim  that  it  is  specially  applicable  to  street 
railways,  as  by  putting  the  contact  boxes  only  as  far  apart  as  the 
length  of  a  car  no  current  would  ever  be  upon  the  surface  of  the 
streets  except  upon  the  section  of  rail  directly  under  the  car. 


LONDON  STRIKE  ENDED. 


The  strike  of  the  employes  of  the  London  (Ontario)  Street  Ry., 
which  was  inaugurated  early  last  spring,  has  finally  died  a  natural 
death.  The  claims  of  the  men  had  neither  reason  nor  right  to  sup- 
port them,  and  had  it  not  been  for  the  sympathy  extended  by  the 
city  council  for  personal  political  reasons,  would  have  been  short 
lived.  Encouraged  by  this,  acts  of  violence  were  resorted  to,  and 
supported  by  a  local  newspaper  the  fight  has  been  waged  for 
months.  Citizens  and  the  city  have  suffered  much  pecuniary  loss, 
business  has  been  diverted  to  other  places  and  the  former  employes 
are  still  looking  for  jobs. 


Modern  Mexico  says:     "The  city  of  Mexico  will  enter  the  new 
year  riding  in  her  new  electric  cars  and  automobile  coaches." 


Dec.  is,  1899.) 
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SIGNALS  ON  THE  DOVER  TRAMWAYS. 


An  intcresUnx  dcscriptioii  of  a  novel  method  of  signalling  between 
liirnoiits  on  the  sin(.;lc  track  railway  in  Dover,  England,  is  given  in 
the  London  l'",loctrical  ICngineer,  from  which  the  following  is  gath- 
ered. The  details  of  the  system  are  due  to  Mr.  H,  K.  Stilgoc,  the 
borough  engineer,  and  the  object  is  to  maintain  the  schedule  time 
of  the  cars  and  to  avoid  the  vexatious  delays  at  crossing  places. 

The  streets  of  Dover  at  the  harbor  end  of  the  town  are  so  narrow 
that  there  is  hardly  room  for  a  single  line  of  tramway  at  some 
places.     The  route  of  the  railway  is  also  so  circuitous  that  it  was 


Second  Sr 


Pent  jr. 


impossible  to  arrange  the  turnouts  within  sight  of  each  other.  The 
result  of  this  was  that  the  conductors  in  certain  places  were  obliged 
to  run  on  in  front  of  the  car  to  see  if  the  single  track  was  clear, 
which  caused  considerable  delay  to  the  cars  which  is  quite  unneces- 
sary with  the  present  system.  The  position  of  the  signalling  points 
on  the  road  are  shown  in  Fig.  i,  while  Fig.  2  illustrates  the  con- 
nections of  a  pair  of  instruments  controlling  one  of  the  single-line 
sections.  It  will  be  seen  from  the  first  illustration  that  there  are 
three  of  the  single-line  sections,  the  turnouts  of  which  are  so  sit- 
uated that  a  car  entering  cannot  see  the  whole  of  the  line  to  the 
next  turnout.  At  these  points,  therefore,  signalling  pillars,  with 
switch  gear,  have  been  erected  on  the  footpaths.  The  signals  at 
either  side  of  a  single  section  are  so  connected  that  they  work  sim- 
ultaneously, and  are  either  both  up,  indicating  that  the  section  is 
being  used  by  a  car,  or  both  down,  signifying  that  the  section  is 
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clear.  The  method  of  working  is  as  follows:  On  the  arrival  of  a 
car  at  the  Pent  .St.  section,  if  the  driver  finds  the  signal  up  he  has 
to  wait  till  a  car  arrives  from  Snargate  St,  As  soon  as  this  car  has 
passed,  the  driver  of  the  first  car  can  proceed,  but  when  he  gets  to 
the  Snargate  St.  signal.  No  2,  he  presses  the  white  plunger,  which 
lowers  both  signals  i  and  2.  indicating  that  the  section  is  free.  If 
the  signal  No.  3  is  down,  he  can  proceed  at  once  after  having 
pushed  the  black  plunger  to  prevent  a  car  coming  on  in  the  opposite 
direction.  Then  on  passing  the  fourth  signal  at  Strond  St.  he  will 
have  to  press  a  white  button  to  liberate  the  signals.  It  will  be  seen 
therefore  that  in  crossing  at  Snargate  St.  it  is  often  unnecessary 
for  the  drivers  to  get  down  to  work  the  signalling  apparatus,  but 
that  at  all  the  other  points  he  has  to  unlock  the  door  of  the  contain- 
ing case  and  push  a  button.  This,  it  would  seem,  would  cause  con- 
siderable delay,  but  this  is  really  not  the  case,  as  the  signals  are 


placed  at  points  where  the  cars  generally  have  to  stop  for  passen- 
gers. In  the  diagram  of  connections.  Fig.  2,  the  method  of  connect- 
ing up  the  apparatus  is  shown,  and  it  will  be  seen  that  no  current 
is  used  except  at  the  instant  the  signal  is  sent.  The  signal  arms  are 
moved  by  means  of  a  polarized  armature  between  electromagnets. 
This  system  has  been  found  to  work  exceedingly  well  at  Dover,  go 
much  so  that  each  car  is  able  to  make  two  more  complete  trips,  or 
four  times  the  full  length  of  the  line,  per  day  more  than  could  be 
made  before  these  communicators  were  fixed.  Mr.  Stilgoe  esti- 
mates that  this  is  eijuivalent  to  an  extra  profit  of  at  least  £1  per 
week,  as  the  earnings  on  the  two  extra  trips  thus  made  have  not  to 
be  debited  with  any  Increased  labor  charge.  The  other  route  on 
which  the  signals  are  applied — between  Winchclsea  and  Priory 
Uridge — is  not  used  so  much  as  the  route  through  the  main  street, 
and  hence  the  saving  is  not  quite  so  much.  It  is  found,  however, 
that  the  cars  can  be  kept  much  more  closely  to  their  schedule  time. 


CONESTOGA  TRACTION  CO. 


The  Pennsylvania  Traction  Co.,  which  has  been  operated  under  a 
receiver,  was  sold  under  a  decree  of  the  United  States  Circuit  Court 
on  November  15th,  being  purchased  by  a  number  of  gentlemen 
from  Lancaster,  Columbia,  Philadelphia  and  Williamsport.  In  all 
probability,  after  the  sale  is  confirmed  by  the  court,  the  company 
will  be  reorganized  under  the  title  of  the  Conestoga  Traction  Co., 
with  William  B.  Given  as  president,  and  Samuel  R.  Shipley,  of 
Philadelphia,  president  of  the  Provident  Life  &  Trust  Co.;  John 
D.  Skiles,  president  of  the  Fulton  National  Bank,  Lancaster,  Pa.; 
J.  W.  B.  Bausman,  president  of  the  Farmers'  National  Bank,  Lan- 
caster, Pa.,  will  be  among  the  directors.  It  is  contemplated  that 
lines  will  be  built  from  Lancaster  to  New  Holland,  14  miles;  Lan- 
caster to  Manhcim  and  Ephrata,  and  extended  to  connect  with  the 
Reading  &  Northwestern  Ry.  at  .\damstown.  Pa.  A  line  has  also 
been  surveyed  from  Lancaster  to  Strasburg,  eight  miles,  and  the 
Columbia  &  Donegal  division  will  be  extended  from  Marietta  to 
Maytown,  and  in  all  probability  via  Elizabethtown  to  connect  with 
the  Harrisburg  system. 

Frank  S.  Given,  general  manager  of  the  road,  will  continue  in  the 
same  capacity. 

The  Pennsylvania  Traction  Co.  operated  the  following  roads: 
Lancaster  City  Street  Ry.,  Lancaster  &  Lititz  Ry.,  Lancaster  & 
New  Holland  Ry.,  Lancaster  &  Millersville  Ry.,  Lancaster  &  Co- 
lumbia Ry.,  Columbia  &  Ironville  Ry.,  Columbia  &  Donegal  Ry. 


TESTING  THE  SPEED  OF  STREET  CARS. 


Several  weeks  ago  the  common  council  of  Racine,  Wis.,  passed 
an  ordinance  regulating  the  speed  of  street  cars  within  the  city 
limits  at  not  to  exceed  the  rate  of  8  miles  an  hour  on  single  tracks 
and  10  miles  an  hour  on  double  tracks.  It  has  been  claimed  that 
the  street  railway  company  has  been  violating  the  ordinance.  To 
determine  the  facts  a  test  was  arranged. 

Two  city  officials  boarded  a  car  and  accompanying  the  car  was 
a  third  official  mounted  on  a  bicycle  provided  with  a  cyclometer, 
the  two  officials  in  the  car  acting  as  time  keepers. 

According  to  the  test  made  the  general  speed  of  cars  between 
stops  was  never  less  than  12  miles  an  hour,  and  at  several  places  it 
reached  20  miles  an  hour,  while  in  one  instance  it  reached  as  high 
as  26  miles  an  hour. 

Since  these  tests  were  made  warrants  have  been  issued  against 
the  respective  motormen  running  cars  above  speed,  and  the  penalty 
for  each  and  every  offense  is  a  fine  of  from  5  to  25  dollars,  or  a  jail 
sentence  of  from  10  to  60  days.  Since  this  test  by  the  chief  of  police 
was  made  there  has  been  a  noticeable  decrease  in  the  speed  of  cars 
throughout  the  city. 

What  the  Racine  authorities  should  do  is  to  repeal  their  foolish 
speed  limitations  and  take  their  city  out  of  the  list  of  slow  going 
towns. 


The  Union  Elevated  Railroad,  of  Chicago,  reported  a  surplus 
November  30th  of  $83,430.  This  taken  in  connection  with  previous 
reports  and  the  4  per  cent  dividend  paid  indicates  a  surplus  for  the 
12  months  ending  Nov.  30,  1899,  of  $121,355.  which  is  2.77  per  cent 
on  the  outstanding  stock. 
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SURFACE  CONTACT  SYSTEM   AT  TOURS. 


An  interesting  surface  contact  system  of  electric  railways  lias 
been  in  operation  for  several  months  in  Tours,  France,  which  is  the 
first  practical  application  of  the  Diatto  surface  contact  system  with 
underground  conductors.  These  lines  have  run  uninterruptedly 
since  they  were  opened  for  tratVic  and  their  operation  is  reported 
to  have  given  entire  satisfaction.  The  Tours  tramways  comprise 
a  number  of  urban  lines  having  an  aggregate  length  of  12  km.,  ap- 
proximately, and  suburban  lines  to  Luynes,  Saint  Avertin  and 
Vouvray.  The  Diatto  system  is  installed  only  in  the  heart  of  the 
city,  the  remainder  of  the  lines  being  equipped  with  the  overhead 
trolley  system.  The  power  house  contains  four  boilers  having  a 
heating  surface  of  165  sq.  m.  each,  giving  2,000  kg.  of  steam  per 
hour.  There  are  three  simple  condensing  engines  of  300  h.  p.,  belt 
connected  each  to  a  generator  of  200  kw.  capacity,  giving  currents 
of  550  volts  pressure.  The  system  of  distribution,  which  is  described 
in  La  Nature,  is  comprised  of  cables  buried  directly  in  the  ground 
from  which  are  connected  all  the  branches  which  operate  through 
the  surface  contacts. 

On  the  surface  of  the  road,  between  the  rails,  are  placed  surface 
contact  blocks  at  short  intervals  apart,  each  having  in  its  center  a 
metallic  piece  E,  Figs,  i  and  2,  which  is  slightly  raised  above  the 
surface.     In  the  interior  of  the  block  is  a  pipe  connected  with  the 
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branch  I  from  the  cable  J  coming  from  the  power  house.  The  car 
carries  an  electromagnet  .V  which  magnetizes  the  pieces  B,  C  and 
D.  These  in  gliding  over  the  metallic  surface  piece  attract  a  mova- 
ble piece  in  the  interior  of  the  pipe  which  establishes  electrical  com- 
munication between  the  bar  B  on  the  car  and  the  cable  J  from  the 
station.  The  blocks  are  thus  put  in  electrical  connection  with  the 
cable  only  at  the  moment  that  the  magnet  bar  of  the  car  is  above 
them,  and  the  circuit  is  broken  as  scon  as  the  car  has  passed.  The 
blocks  are  placed  sufficiently  close  togetlier  so  that  the  magnet 
bar  is  always  over  one  of  them  and  the  electrical  connection  be- 
tween the  cable  and  the  car  remains  continuous.  The  contact  block 
forming  part  of  the  pavement  is  made  of  asphalt,  as  shown  in  the 
transparent  design,  Fig.  2,  the  middle  of  it  being  hollow  and  the 
opening  to  the  surface  containing  a  tube.  At  the  upper  part  is  a 
fixed  plug  E,  of  anti-niagnctic  metal  having  at  its  center  a  cylinder 
of  soft  iron  L.  A  little  below  this  is  a  pair  of  ircn  brackets  G,  H, 
embedded  in  the  block,  which  support  on  their  ends  an  ebonite 
cup  filled  with  mercury.  In  the  bottom  of  this  cup  is  screwed  a 
copper  plug  carrying  a  small  copper  rod,  which  is  immersed  at 
its  lower  end  in  another  small  cup  of  mercury.  The  latter  is  con- 
nected through  the  cable  I  to  the  cable  J  from  the  station.  In  the 
mercury  which  fills  the  ebonite  cup  floats  an  iron  plunger  P,  the 
weight  of  which  is  properly  adjusted.  The  head  of  the  plunger  is 
formed  of  a  truncated  cone  of  homogeneous  and  very  hard  graphite 
and  the  axis  of  the  iron  L  also  carries  a  piece  of  the  same  kind  of 
carbon  which  is  hollowed  out  to  perfectly  fit  the  cone  on  the 
plunger.  These  two  pieces  of  carbon  join  accurately  and  make  an 
excellent  electrical  contact.  The  place  where  this  contact  is  made 
is  enclosed,  as  shown  in  the  illustration,  in  a  special  chamber. 


The  magnet  bars  B,  C,  D,  are  connected  by  horizontal  electro- 
magnets A  which  make  the  central  bar  B  a  north  pole  and  the  bars 
C  and  D  south  poles.  The  magnetic  circuit  is  thus  established 
from  the  bar  B  through  the  plunger  P  and  the  bracket 
ti  to  the  bar  C,  and  a  similar  circuit  is  established  on  the 
other  side  of  the  bar  U.  The  magnetism  draws  the  plunger  P  to 
its  upper  position.  Each  electromagnet  carries  two  windings,  one 
of  which  is  traversed  by  the  current  which  operates  the  motors  and 
the  other  by  a  current  from  a  small  storage  battery  giving  s  am- 
peres at  30  volts.  At  the  moment  of  starting  it  is  the  current  from 
this  battery  which  energises  the  magnets  and  raises  the  plunger. 
.\rcing  is  avoided  when  the  current  is  broken  at  the  carbon  con- 
tacts by  reason  of  the  good  quality  of  the  carbons,  and  the  rear 
end  of  the  electromagnet  bar  is  slightly  raised  in  order  to  avoid 
a  two  sudden  breaking  at  the  contact.  The  blocks  are  set  in  the 
paving,  so  that  no  water  can  possibly  penetrate  beneath  them.  The 
return  current  is  carried  to  the  power  house  by  the  track  rails,  and  it 
may  be  added  that  defective  blocks  can  be  removed  and  replaced 
within  a  few  minutes. 

— ♦  «  » 

OFFICIAL  REPORT  A.   S.   R.   A. 


Secretary  Penington  with  his  usual  promptness  had  his  olificial 
report  ready  for  distribution  in  exactly  one  month  from  the  adjourn- 
ment of  the  Chicago  convention.  It  makes  a  neat  volume  of  220 
pages,  and  contains  several  new  features,  one  of  which  is  a  repro- 
iluction  of  the  banquet  menu  in  the  same  colors  as  the  original. 
The  usual  steel  engraving  of  the  president  is  an  excellent  likeness 
of  Mr.  Sergeant.  The  classification  of  names  of  attendants  is  con- 
veniently arranged  and  a  complete  index  in  the  front  of  the  report 
is  specially  acceptable.  The  report  is  altogether  the  neatest  and  best 
arranged  in  the  historv  of  the  Association. 


CONTRACTS  FOR  MANHATTAN  ELEVATED, 
NEW  YORK. 


November  29th,  President  Gould,  of  the  Manhattan  Elevated, 
New  York  City,  announced  that  the  Westinghouse  Electric  & 
Manufacturing  Co.  had  been  awarded  the  contracts  for  the  power 
house  generating  machinery  and  sub-station  apparatus.  The  con- 
tract includes  eight  three-phase  alternating  generators  of  6,650  h.  p. 
each,  togeth'er  with  such  step-down  and  converting  devices  for  the 
sub-stations  as  will  be  necessary  to  transform  the  alternating  cur- 
rent generated  in  the  power  house  into  a  direct  current  at  500  volts, 
which  direct  current  will  be  fed  to  the  third  rail  of  the  elevated 
system. 

*  '  » 

CONSOLIDATION   AT  ALBANY,   N.   Y. 


On  November  29th  the  Albany  Ry.,  the  Troy  City  Railway  Co. 
and  the  Watervliet  Turnpike  &  Railroad  Co.  arranged  for  a  consoli- 
dation as  the  United  Traction  Co.  with  a  capital  of  $4,000,000.  The 
40,000  shares  of  stock  are  apportioned  as  follows:  Albany  Ry., 
26.760;  Troy  City  Ry..  13,000;  Watervliet  company,  24a. 

The  amount  of  the  present  securities  of  the  united  companies 
is  $4,000,000  stock  and  $3,474,000  bonds.  The  companies  lease  and 
own  about  59  miles  of  street  railways.  The  earnings  for  the  year 
ending  July  ist,  last,  were  $1,250,000. 

These  officers  will  serve  until  the  first  election  in  June,  1900: 
President,  Robert  C.  Pruyn,  Albany;  vice-president,  Charles  Clem- 
inshaw,  Troy;  secretary  and  treasurer,  John  W.  McNamara,  Albany. 

The  consolidation  of  these  railroads  companies,  under  the  con- 
trolling influence  of  the  Albany  Ry.,  places  under  the  jurisdiction 
of  what  now  constitutes  that  company  the  direction  of  the  lines  of 
street  surface  railway  operating  in  and  connecting  Albany,  Troy, 
Cohoes.  Watervliet.  Lansingburg,  Rensselaer,  Green  Island  and 
Waterford,  and  constitutes  one  of  the  largest  street  surface  railway 
svstems  outside  of  Greater  New  York. 


Beginning  December  ist  the  following  rates  of  street  railway 
fare  were  put  in  efTect  at  Tiffin,  O.,  by  order  of  the  city  council: 
Regular  fares,  5  cents;  strips  of  6  tickets,  25  cents;  books  of  30 
tickets,  $1.00.  good  between  the  hours  of  six  and  eight  in  the  morn- 
ing, and  five  and  seven  in  the  evening. 


Dec.  15,  i8()9, 1 
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DOUBLE  DECK  CARS  FOR  SOUTH   AMERICA. 


THE  PHILADELPHIA-ATLANTIC  CITY  STREET 
RAILWAY. 


I,;i  Caiiilal  'I'lriiiiway  Co.,  uf  Ikicnos  Ayrcs,  is  pulliiiK  in  service 
a  new  type  of  ear  reeently  complelerl  Ijy  the  J.  G.  Hrill  Co.  and 
sliowii  lierewitli.  These  cars  differ  i|iiilc  iiiaU'rially  in  details  from 
tirill  ears  recently  Iniilt  for  espuri  |.,  iMin.p,-  arid  Soiilh' Africa, 
the  |)rineii)al  difference  beiriH  i"  ili<-  pruiiciion  lor  lire  niolorinan 
hy  the  Kangway  leadinK  to  the  stair.s.  He  is  so  placed  as  to  be 
niider  a  hood.  OwinK  to  the  warm  climate  it  is  not  found  necessary 
to  bnlliluad  the  ends  of  llie  njiper  di'ck  nor  lo  provide  stationary 
sides. 

The  body  is  iH  ft.  lonn,  f)  fl.  1  in.  wide  at  the  sills  and  6  ft.  (}'/i  in. 
at  the  |)osts.  The  platforms  are  5  ft.  in  length,  maUinK  a  IcnRth 
over  the  dashers  of  Init  jK  fl.  Tlie  car  is  e(|uipped  with  two  G.  K. 
t.ooo  motors  and  is  mounted  on  a  lirill  No,  ji-h".  irnek  with  a  6  ft. 
6  in.  wheel  base  and  ,i,?-in.  wheels. 


KRII.I.  CAK   rOR   ItlhMi:^   A'lKICS. 

The  seats  are  longitudinal  both  on  the  lower  and  upper  decks 
and  are  of  cherry  and  maple  slats.  One  feature  of  the  imperial 
made  necessary  by  the  hot  climate  is  a  lambrequin  around  the  top, 
materially  increasing  the  amount  of  shade,  and  adding  greatly  to 
the  comfort  of  the  passengers.  The  hand  rails  around  the  roof  and 
at  the  stairs  are  made  very  high  to  give  ample  protection.  The  car 
weighs  without  motors  I3,iy5  lb.,  and  the  truck  alone  weighs 
4.590  lb. 

These  cars  were  put  together  complete,  painted,  taken  apart  and 
shipped  in  sections.     The  details  of  this  design  have  been  worked 
out  with  much  care  and  they  are  especially  adapted  to  the  peculiar 
conditions  of  Soulli  .American  street  railway  service. 
^-•-* 

ANOTHER  NIAGARA  ROAD. 


The  commissioners  of  Victoria  Park,  on  the  Canadian  side  at 
Niagara  have  given  the  Fort  Erie  Ferry  &  Niagara  Falls  Electric 
Railway  Co.  the  right  to  build  an  electric  road  between  Fort  Erie 
and  Chippc'va.  f)nt.,  over  the  6()-ft.  strip  along  the  upper  river, 
which  is  controlled  by  them.  Wlien  the  company  builds,  it  is  pro- 
vided that  it  shall  at  the  same  time  construct  a  carriage-way  40  ft. 
wide,  with  ditches  on  each  side  not  less  than  4  ft.  deep,  which  road 
must  be  properly  graded  and  kept  in  repair.  The  company  will 
also  contribute  to  the  revenue  of  the  park  by  the  payment  of  an 
annual  rental,  but  how  much  is  not  stated,  \\hen  this  road  is  built 
it  will  be  possible  for  BufTalonians  to  travel  up  or  down  on  either 
side  of  the  Niagara.  It  is  expected  to  ha\  e  the  road  in  operation 
next  year. 

»  «  » 

The  night  of  November  25th  fully  2.000  ft.  of  trolley  wire  was  cut 
from  the  lines  of  the  Northern  Electric  Ry..  Chicago,  and  carried 
away  by  thieves. 


The  plans  1,1  the  Delaware  River  Ik  Atlantic  Railway  Co.,  which 
have  been  previously  mentioncil  In  the  "Review,"  have  been  gradu- 
ally matured  up  lo  the  point  where  the  company  was  ready  lo  start 
work  on  the  line;  but  the  company  is  now  confrontetl  with  local 
obstacles  which  again  threaten  to  postpone  the  completion  of  the 
road  for  an  indefinite  time.  The  first  leKal  obstructions  had  only 
recently  been  overcome  by  changing  the  right-of-way  when  the 
company  was  again  confronted  with  a  writ  restraining  il  from  com- 
pleting any  of  its  new  plans  until  after  the  New  Jersey  Legislature 
convenes.  The  opponents  of  Ihc  road  believe  that  they  now  have 
the  company  in  a  position  where  il  will  be  impossible  lo  complete 
the  road  at  all.  The  company  was  incorporated  under  the  laws 
of  New  Jersey  with  a  capital  stock  of  $6,000,000.  The  road  was  to 
be  52  miles  long.  Under  the  New  Jersey  law  the  company  is  r<;- 
(juired  to  deposit  with  the  state  treasurer  $2,000  per  mile  before  a 
certificate  of  incorporation  can  be  issued.  This  has  already  been 
done. 

The  route  of  the  road  as  planned  is  a  straight  line  between  the 
Il  rniini  and  will  be  built  with  a  double  track  the  whole  distance  and 
operated  on  the  third-rail  system.  The  trains  will  consist  of  slandaril 
railroad  coaches  equipped  with  all  the  modern  luxuries  and  arc  in- 
tended to  be  run  every  15  minutes  or  half  hour  during  the  day.  The 
trip  is  scheduled  to  be  made  in  i,nc  hour  including  the  ferriage 
across  the  Delaware  River,  and  the  fare  is  to  be  50  cents. 

In  order  to  maintain  this  rapid  schedule  with  safely  the  block 
signal  system  is  to  be  installed  along  the  road.  The  roadbed  is  to 
be  100  ft.  wide  with  double  tracks  8  ft.  apart,  and  each  side  of  the 
right-of-way  is  to  be  protected  by  a  fence  to  keep  out  cattle,  ve- 
hicles, etc.,  and  to  avoid  collisions.  The  road  as  planned  was  to 
contain  neither  curves  nor  grade  crossings,  every  wagon  crossing 
being  either  depressed  or  elevated.  No  stops  will  be  made  between 
the  termini,  but  the  company  contemplated  eventually  building  a 
third  track  to  accommodate  local  traffic,  upon  which  track  frequent 
stops  will  be  made.  Plans  for  the  power  house,  which  is  to  be 
situated  at  Winslow  Junction,  have  been  completed. 

The  directors  of  the  company  are  as  follows:  Gustav  .\.  Mullcr, 
W.  M.  Boyer,  E.  E.  Pennock.  Richard  V.  Filbert.  \'irtue  C.  Sweat- 
man,  C.  William  Bergncr,  all  of  Philadelphia;  Louis  Kuehnle.  H. 
S.  Sculk  Atlantic  City;  Ernest  Longstreth.  Pllias  Davis,  Camden; 
Hon.  Albert  R.  Talman,  Swedesboro;  Rudolph  V.  Kuser,  Trenton; 

James  B.  Reilly,  Atlantic  City. 

♦-••• 

NEW  WATCH  AND  CLOCK  FACE. 


It  is  thought  by  the  Rapid  Transit  Commissioners  of  New 
York,  from  the  number  of  blank  specifications  called  for,  that  there 
will  be  considerable  competition  in  the  bidding  on  the  underground 
lines.     /Xt  least  a  hall  a  dozen  bids  are  expected. 


The  serious  consequences  sometimes  resulting  from  an  error  on 
the  part  of  street  railway  or  steam  railroad  employes  when  reading 

the  time  from  a  station  clock 
or  their  watches  have  led  to 
the  designing  of  the  watch  and 
clock  dial  shown  herewith,  and 
which  is  intended  to  do  away 
with  a  number  01  the  errors 
most  frequently  made.  The 
Arabic  system  01  numerals  is 
used  instead  of  the  Roman  and 
each  minute  of  the  hour  is 
numbered  separately;  this,  it  is 
believed,  will  prevent  the  mis- 
takes of  reading  time  five  min- 
utes too  early  or  too  late,  as 
tor  instance,  taking  1.29  lor 
as  is  often  done  with  the  ordinary  dial.  With  the  new  face  the 
minute  hand  rests  upon  the  minute  figure. 

The  Railway  &   Engineering  Review,  to  which  we  are  indebted 
for  the  above  information,  states  that  the  dial  is  the  design  of  R.  D. 
Montgomery,  watch  inspector  for  the  Atchinson,  Topeka  &  Santa 
Fe  R.  R.,  and  has  been  adopted  as  standard  on  that  system. 
♦ » » 

The  Indiana  Electric  Railway  Co.  is  arranging  to  carry  mail  be- 
tween Goshen  and  South  Bend.  Ind..  a  distance  of  26  miles,  on  its 
trolley  cars  beginning  January  ist.  Elkhart.  Mishawaka  and  other 
intermediate  points  will  be  served. 


1.24. 
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HOW  TO  TIE  A  ROPE. 


ANALYSIS  OF  A  NICKEL. 


The  Massachusetts  Institute  of  Technology  has  made  a  number  of 
tests  on  different  kinds  of  rope  for  the  purpose  of  determining  the 
relative  strength  of  various  forms  of  knots  for  uniting  two  end. 
Cotton  rope  %  in.  in  diameter  and  manila  rope  of  three  strands 
2  in.  in  circumference  were  tested,  each  in  a  dry  condition,  the 
length  of  the  rope  between  holdings  being  4  ft.,  with  the  knot  in 
the  center.  In  each  case  the  specimens  broke  in  the  twists  of  the 
center  knot. 

From  a  summary  of  the  tests  published  in  a  recent  issue  of  the 
Railway  &   Engineering  Review,  the  following  figures  are  taken: 

With  cotton  rope,  whose  strength  was  taken  at  4,420  lb.,  four  tests 
on  the  Englishman's  tie  gave  2,520  lb.  as  the  maximum  load  at 
breaking,  and  2.410  lb.  as  the  average  strength,  an  efficiency  of  55 
per  cent  for  the  knot;  four  tests  with  a  square  knot  gave  2,470  lb. 
as  maximum,  and  2,330  as  average,  an  efficiency  of  53  per  cent; 
four  tests  with  a  weaver's  knot  gave  2,460  lb.  as  maximum  and  2,090 


President  Vreeland,  of  the  Metropolitan  Street  Railway  Co.,  of 
New  York,  in  his  school  of  instruction  for  motormen  and  con- 
ductors recently  gave  the  following  analysis  of  a  nickel,  which  is 
made  in  accordance  with  the  company's  bookkeeping  records.  The 
proportions  of  a  nickel  arc  divided  as  follows:  Labor,  .0195  cent; 
materials,  .0048^^;  taxes,  .0026'/';  interest,  .00144;  total,  .0414; 
leaving  for  stockholders,  .0086  cent.  It  will  be  seen  that  less  than 
%  of  a  cent  out  of  every  S-cent  carfare  goes  to  the  stockholders  of 
the  property. 

Another  point  oi  interest  is  shown  in  the  fact  that  out  of  every 
dollar  spent  in  operating  the  system  80  cents  goes  for  wages  and 
only  20  cents  for  material. 

«  ■  » 


He.  ;  —  Ot-t 


—  ORDINAkV 


FORMS  OF  KNOTS  TESTED. 


lb.  as  average,  an  efficiency  of  47  per  cent;  three  tests  with  on  open 
knot  gave  2,240  lb.  as  maximum  and  2.1 10  lb.  as  average,  an  efficien- 
cy of  48  per  cent. 

With  manila  rope  in  seven  tests  with  an  Englishman's  knot  the 
maximum  load  at  breaking  was  3,540  lb.,  the  average  strength  2,910 
lb.,  and  the  efficiency  of  knot  61  per  cent;  in  five  tests  with  an 
"ordinary  tie"  the  maximum  load  was  2,910  lb.,  the  average  strength 
2.700  lb.,  with  an  efficiency  for  the  knot  of  57  per  cent;  in  si.x  tests 
with  a  square  knot,  the  maximum  load  was  2,680  lb.,  the  average 
strength  2,480  lb.,  and  the  efficiency  of  the  knot  52  per  cent;  in  five 
tests  with  an  open  hand  knot,  the  maximum  load  at  breaking  was 
2,370  lb.,  the  average  strength  2,180  lb.,  and  the  efficiency  of  the 
knot  46  per  cent. 


2;,; -CENT  FARES  ON  THE  CALUMET. 


NEW  RAILWAY  PLANT  FOR  READING,  PA. 


The  United  Power  &  Transportation  Co.,  which  owns  electric 
railways  in  a  number  of  cities  and  of  which  John  A.  Rigg,  of 
Reading,  is  president  is  about  to  build  a  large  machine  shop  and 
foundry  in  Reading.  It  is  proposed  to  introduce  the  most  improved 
machinery  adapted  to  the  company's  requirements.  All  cars 
or  trucks  used  on  any  of  the  company  systems  will  be  equipped  at 
these  shops  and  all  rebuilding  and  repairing  of  electrical  street  rail- 
way machinery  will  also  be  done  here.  This  company  intends  to 
turn  out  in  this  shop  everything  which  is  necessary  for  the  repair  of 
the  street  railway.  There  will  also  be  established  storage  battery 
cars  of  about  4.000  ampere-hours  capacity. 

The  new  machinery  shop  will  give  employment  to  several  hundred 
mechanics  and  all  apprentices  will  be  taught  mechanical  and  elec- 
trical engineering  in  a  school  maintained  by  the  company  in  which 
motormen.  conductors  and  other  employes  will  be  instructed  in  their 
respective  branches.  The  plant  is  estimated  to  cost  in  the  neigh- 
borhood of  $300,000. 


It  is  announced  that  parties  intimately  connected  with  the  Wheel- 
ing (W.  Va.)  Ry.  have  purchased  a  controlling  interest  in  the 
Moundsville,  Benwood  &  Wheeling  Ry.,  a  9-mile  suburban  line. 


Gen.  John  McNulta,  receiver  of  the  Calumet  Electric  Street  Rail- 
way Co.,  on  December  ist,  ordered  that  special  emergency  tickets 
good  for  passage  between  South  Chicago  to  63d  St.  be  sold  at 
the  rate  of  2]/,  cents  each.  This  cut  was  not  intended  as  the  begin- 
ning of  a  rate  war,  but  as  a  necessary  measure  for  keeping  the 
road's  traffic.  The  Calumet  road  formerly  crossed  the  Calumet 
River  on  a  bridge  at  95th  St.,  in  South  Chicago,  which  collapsed 
sometime  since.  Strenuous  efiforts  had  been  made  to  get  per- 
mission  from   I  he   South   Chicago   City   Ry.   to   use   its   tracks  and 
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cross  at  92d  St.,  and  these  having  failed.  General  McNulta  decided 
to  provide  a  ferry  at  95th  St.  and  cut  the  rate  of  fare  on  this  line. 
The  receiver  reserves  the  right  to  stop  the  sale  of  emergency  tickets 
at  any  time  without  notice.  The  low  fare  was  widely  advertised 
by  handbills  and  on  bill  boards;  one  of  the  latter  is  shown  in  our 
illustration. 

• <  «  » 

The  Youngstown  (O.)  &  Struthers  Electric  Ry.  was  opened  for 
public  traffic  on  November  nth.  It  is  expected  that  this  line  will 
soon  be  extended  to  Lowellville  and  New  Castle  and  will  eventu- 
ally form  a  part  of  a  through  electric  railway  from  Cleveland  to 
Pittsburg. 


Drc.  15,  1899.] 
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BUFFET  CARS  FOR  TROLLEY  PARTIES. 


CENTRIFUGAL  RAILWAY  FOR  PARKS. 


Messrs.  J.  r.  riioiiipsoti  and  George  J.  Atkins,  of  Chicago,  were 
recently  in  Indianapolis  in  consultation  with  several  local  financiers 
in  regard  to  a  new  electric  road  whicli  they  are  promoting  in  the 
northern  part  of  the  state.  No  details  of  the  road  have  been  made 
public,  but  in  connection  with  their  plans  they  have  mentioned  an 
inovalion  in  the  way  of  an  electric  car  equipment  which  is  calcu- 
lated to  promote  a  class  of  trade  not  now  touched  by  interurban 
railroads. 

They  propose  to  bring  into  Chicago  a  large  number  of  passengers 
from  the  neighboring  cities,  and  the  car  mentioned  has  been  devised 
with  the  object  of  making  theatre  parties  from  outlying  towns  into 
Chicago  more  popular  than  they  have  been  in  the  past.  In  addition 
to  having  large  and  comfortable  cars  they  will  be  provided  with  a 
dining  and  cafe  service  in  which  out-of-town  jjartics  may  enjoy  a 
first  class  supper  after  the  theatre  while  on  their  way  home,  and  at 
no  greater  expense  than  would  be  involved  in  dining  at  a  restaurant 
in  Chicago.  The  projectors  think  it  would  be  greatly  to  the  ad- 
vantage of  the  passengers  to  have  a  first  class  restaurant  at  their 
disposal  without  being  compelled  to  stay  in  Chicago  until  a  late 
hour  before  starling  home. 

It  is  understood  that  arrangements  were  made  with  the  Union 
Traction  Co.  for  running  some  of  these  cars  on  its  lines  to  Ander- 
son, Muncic  and  Marion,  over  which  it  is  expected  there  will  be  a 
considerable  theatre  traftic. 


CULVERT  CROSSINGS. 


A  portable  metal  culvert  built  especially  to  meet  conditions  aris- 
ing in  electric  railway  construction  work  is  made  by  Wm.  A. 
Nichols,  of  PhUadelphia.  In  cities  having  surface  drainage  or 
wherever  it  is  necessary  to  lead  a  small  stream  or  a  sewer  under  the 
roadbed,  this  culvert  will  be  found  an  economical  substitute  for  the 
ordinary  round  pipe,  brick,  wooden  or  stone  crossing.  The  open- 
ing is  wider  at  the  bottom  than  at  the  top  and  this  with  the  out- 
wardly divert^ing  wings  or  approaches  effectually  prevents  leaves, 


NICHOLS  CULVERT. 

driftweou  or  other  obstructions  from  becoming  lodged  and  causing 
overflow  and  washouts.  These  features  will  be  particularly  appre- 
ciated in  times  of  floods  and  freshets. 

The  culverts  are  made  of  steel  or  iron  plates,  or  of  cast  iron, 
means  being  provided  at  the  top,  bottom  and  sides  for  anchoring 
or  otherwise  securing  them  firmly  in  position.  They  are  capable  of 
withstanding  severe  strains  in  all  directions.  The  model  shown 
herewith  has  a  transverse  conduit  to  permit  the  passage  of  a  cable  or 
electric  conductor  and  is  also  provided  with  supports  for  holding 
the  rails  in  position  where  the  railway  crosses  the  culvert  at  grade. 
Other  types  arc  made  to  suit  various  requirements. 
*  «  » 

RAILWAY  TO  PAY  FOR  CHANGING  GRADE. 


Judge  Verkes,  of  Bucks  County,  Pa.,  has  recently  rendered  a 
decision  to  the  effect  that  the  Bethlehem-Nazareth  electric  railway 
must  bear  the  expense  of  changing  the  grade  of  the  highway  to  con- 
form to  the  grade  of  the  railway.  The  county  has  contracted  for 
rebuilding  the  highway  and  the  extra  cost  due  to  making  its  grade 
conform  to  that  of  the  railway  is  about  $10,000. 


A  Toledo  man  has  invented  a  startling  device  for  pleasure  resorts 
which  consists  of  a  monorail  track  operated  by  gravity.  The  car 
runs,  upon  a  single  rail  with  two  additional  guide  rails  which  pre- 
vent it  from  leaving  the  track  whatever  its  position.    The  same  can 


CENTRIFUGAL  RAILWAY. 

hardly  be  said  of  the  passengers  who  at  a  part  of  the  trip  are  sealed 
heads  down  with  only  centrifugal  force  to  keep  them  in  their  seats. 
Should  for  any  reason  the  car  fail  of  its  maximum  speed  the  results 
might  be  disastrous.  The  elevator  is  designed  for  80  ft.  high;  the 
loop  40  ft. 


EXTENSION  OF  THE  UNION  TRACTION  CO. 


The  Union  Traction  Co.,  which  is  largely  controlled  by  Mr. 
Chas.  L.  Henry,  of  .Anderson,  Ind.,  and  his  associates,  has  at  pres- 
ent about  100  miles  of  electric  railway  in  actual  operation  and  also 
has  contracted  for  the  building  and  buying  of  65  miles  more.  The 
territory  covered  by  the  present  lines  lies  between  Anderson.  Mun- 
cie,  Marion,  Alexandria,  Elwood  and  other  neighboring  cities.  The 
company  is  to  build  at  Anderson  what  it  is  stated  will  be  the  largest 
and  most  complete  power  house  in  the  world  outside  of  that  at 
Niagara  Falls. 

The  company  has  devised  a  new  plan  for  handling  the  express 
business,  and  at  the  same  time  adding  to  its  passenger  receipts. 
The  arrangements  which  are  being  made  with  the  leading  stores 
in  Indianapolis  are  to  deliver  purchases  made  by  out-of-town  peo- 
ple to  any  town  upon  the  entire  system.  The  plan  is  to  make  the 
rate  for  delivery  just  sufficient  to  cover  the  cost  oi  handling  the 
business,  with  the  expectation  that  in  this  way  a  large  number  01 
passengers  will  be  carried  to  Indianapolis.  The  company  will  erect 
offices  and  waiting  rooms  in  each  town  along  its  lines,  the  one  in 
Indianapolis  to  be  fitted  up  very  elaborately. 


SODUS  BAY  R.   R. 


The  Sodus  Bay  R.  R..  a  new  electric  line  now  building  between 
Rochester,  N.  Y.,  and  Sodus  Bay,  will  be  38  miles  long.  On  por- 
tions of  the  line  there  are  numerous  curves  and  grades.  The  main 
power  house  will  be  on  the  east  side  of  the  bay  and  there  will  be 
two  sub-stations;  the  line  voltage  will  probably  be  625  volts.  The 
road  is  single  track  with  turnouts;  two  figure  8  trolley  wires  will 
extend  the  entire  distance. 

<  •  » 

The  Decatur  (111.)  Traction  &  Electric  Co.  has  purchased  the 
property  rights  and  franchises  oi  the  City  Electric  Ry.  of  that  city 
and  proposes  to  rebuild  the  line  in  the  spring  and  add  one-half  mile 
of  new  track.  Contracts  have  been  closed  for  cars,  motors,  trucks, 
etc..  and  in  the  spring  the  company  will  probably  build  a  new 
power  station. 
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ELMER  MORRIS  ENTERTAINS. 


TORREY  RAIL  JOINT. 


Elmer  Morris,  treasurer  of  the  Morris  Electrical  Co.,  gave  a  din- 
ner to  members  of  the  press  and  friends,  at  the  Bingham  House, 
Philadelphia,  November  14th,  to  celebrate  the  unusual  event'  of  a 
SO-car  train  of  terra  cotta  ducts  for  electrical  conduit  work.  The 
ducts  were  manufactured  by  the  Potomac  Terra  Cotta  Co.,  Wash- 
ington, D.  C.  and  were  sent  to  Philadelphia  via  B.  &  O.  Ry.  to  - 
be  included  in  the  ship  load  of  materials  which  the  Morris  com- 
pany is  purchasing  for  tht  railway  construction  work  in  Havana. 
The  shipment  is  probably  the  largest  single  shipment  of  one  com- 
modity for  electrical  purposes  ever  exported  from  this  country. 

Mr.  Morris  presided  in  his  usual  graceful  majiner  at  the  dinner 
which  was  an  elaborate  repast,  there  being  present  the  following; 
\V.  H.  Antrome,  Philadelphia  Record;  A.  B.  Umstead,  Earn  S.  S. 
Co..  Philadelphia;  W.  E.  Harrington,  Camden;  manager  City  & 
Suburban  Ry.;  D.  A.  Hegarty,  Railways  Company  General,  Phila- 
delphia; Geo.  F.  Porter,  Kerite  Co.,  New  York;  Geo.  E.  Pratt, 
Hubbard  Brake  Co.,  Chester,  Pa.;  C.  C.  H.  Bent,  superintendent 
B.  &  O.  Ry. ;  U.  B.  Macafee,  Railway  Company  General,  Philadel- 
phia; S.  H.  Harrington,  New  York;  George  Mason,  Potomac  Terra 
Cotta  Co.,  Washington;  Edward  S.  King,  Philadelphia;  C.  B. 
Fairchild,  eastern  representative  "Street  Railway  Review";  W.  K. 
Beard.  Street  Railway  Journal;  T.  B.  Franklin,  and  J.  L.  B. 
Haehulcn,  B.  &  O.,  Philadelphia;  S.  Goddard,  Electrical  Review; 
and  Franklin  Stevens,  Keystone  Electric  Co.,  Philadelphia. 

After  a  hearty  welcome  by  the  host,  toasts  were  responded  to 
by  several  of  the  guests.  Mr.  Macafee  speaking  on  "The  Future 
of  the  Electric  Railway  Industry";  Mr.  Bent,  of  the  B.  &  O.,  on 
"The  Future  of  Electric  Traction  in  the  Field  of  Steam  Railway 
Practice";  Stephen  Goddard  for  the  "Technical  Press";  C.  B. 
Fairchild.  of  the  "Street  Railway  Review"  on  "The  Present  as 
Compared  with  Early  Street  Railway  Work";  and  Geo.  F.  Porter 
on  "Electric  Conductors."  Speeches  were  also  made  by  Mr.  Mason 
of  the  Potomac  Terra  Cotta  Co.,  and  Mr.  Hegarty. 

The  occasion  was  a  highly  enjoyable  one,  the  menu  carefully 
selected  and  nicely  served,  and  all  present  hope  that  Mr.  Morris 
will  have  so-car  trains  of  material  at  frequent  intervals. 

MAGNETIC  BLOW-OUT  CASE. 


Judge  Thomas  in  the  United  States  Circuit  Court,  Eastern  Dis- 
trict of  New  York,  has  decided  in  favor  of  the  defendants  in  the 
case  of  Thomson-Houston  Electric  Co.,  vs.  Nassau  Electric  R.  R. 
Co.,  for  alleged  infringement  of  patent  No.  283,167,  issued  to  Elihu 
Thomson  in  1883  for  a  magnetic  blow-out  device.  The  suit  was  in 
reality  defended  by  the  Lorain  Steel  Co..  of  Lorain,  O. 

Judge  Thomas  said  in  part: 

"It  is  certain  that  the  influence  of  a  magnet  upon  an  arc  was  well 
known  long  before  the  complainant's  patent. 

"Long  afterwards  (after  the  issue  of  Thomson's  patent)  the  opera- 
tion of  trolley  cars  required  the  quick  extinguishment  of  electric 
arcs,  on  a  scale  not  before  contemplated.  Thereafter  Prof.  Thom- 
son devised  a  structure,  which  involved  the  use  of  a  magnet  to  ex- 
tinguish electric  arcs.  He  had  formerly  embodied  this  old  art  in  a 
patent,  and  in  consequence  at  the  later  period  sought  to  monopolize 
it.  without  any  legal  justification,  as  it  appears  to  the  court.  Since 
the  letters  in  truth  reveals  no  use,  function,  mode  of  operation,  or 
manner  of  application  new  in  the  art.  the  complaint  should  be  dis- 
missed." 


NEW   COUNCIL  BLUFFS  COMPANY. 


The  controversy  between  the  Omaha,  Council  BlulTs  &  Subur- 
ban Railway  Co.  and  the  Omaha  &  Council  BlufTs  Railway  & 
Bridge  Co.  as  to  their  rights  to  lay  tracks  over  certain  tracts  of  land 
has  been  amicably  settled,  both  companies  getting  locations  satis- 
factory to  all  parties.  A  number  of  suits  have  been  brought  to 
have  the  franchise  of  the  Suburban  company  forfeited..  On  No- 
vember 28th  articles  of  incorporation  of  a  new  company,  the  Lake 
Manawa  &  Manhattan  Beach  Railroad  Co..  were  filed  with  the  re- 
corder; the  directors  of  this  company  are  the  men  controlling  the 
Omaha  &  Council  Bluflfs  Railway  &  Bridge  Co.,  and  they  propose 
to  build  a  summer  resort  at  Lake  Manawa. 


The  accompanying  illustration,  for  which  we  are  indebted  to  the 
Engineering  News,  shows  the  rail  joint  designed  by  Mr.  A.  Torrey, 
chief  engineer  of  the  Michigan  Central,  and  which  is  being  laid  on  a 
portion  ni  the  Canada  Southern  Division.  It  has  four-bolt  angle 
bars  and  a  piece  of  inverted  rail  under  the  joint;  this  piece  is   10 
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(ir  II  in.  long  and  slightly  cambered  so  tliat  tlicre  is  at  the  ends 
about  1-16  in.  clearance  between  it  and  the  base  of  the  rails.  The 
angle  plates  do  not  touch  the  ties;  they  project  beyond  the  bottom 
flanges  of  the  rails  and  have  holes  to  receive  the  U  bolts  for  clamp- 
ing the  inverted  rail  section  in  position. 


DUTIES  AND  RIGHTS. 


In  the  course  of  what  is  a  short  sermon  on  obedience  by  Mr. 
Alsop  Leffingwell,  of  Trinity  Parish  House,  Toledo,  published  in 
pamphlet  form  under  the  title  "Another  Message  lo  Garcia,"  this 
quotation  occurs:  "The  trouble  with  the  working  classes  is  they 
aren't  half  so  anxious  to  do  their  duty  as  to  claim  their  rights." 
The  author  then  discusses  the  Cleveland  strike  as  follows: 

"As  a  matter  of  personal  curiosity,  I  would  like  to  know  how 
many  men  in  the  late  Cleveland  car  strike,  for  instance,  fulfilled  the 
injunction:  First  do  your  duty,  then  claim  your  rights.  How 
many  had  really  done  their  duty,  their  whole  duty,  and  nothing  but 
their  duty,  and  were  now  claiming  their  rights? 

"Not  knowing,  myself,  I  ask  the  question  merely  for  informa- 
tion, and  to  get  a  concrete  illustration  of  the  principle.  How  many 
men  had  a  right  to  smash  up  the  street  cars,  tear  up  the  rails,  and 
block  the  way?  How  many  were  right  in  injuring  the  new  em- 
ployes, and  even  the  officers  of  the  road? 

"Supposing  you  had  asked: 

"  'What  is  your  purpose  in  thus  destroying  and  wounding?' 
Why,  every  mother's  son  of  them  would  have  promptly  replied: 

"  'To  compel  the  company  to  acknowledge  our  rights,  of  course!' 

"Very  good,  perhaps  the  company,  with  just  as  much  justice, 
might  have  retorted: 

"  'Yes,  but  haven't  we  some  rights,  too?  And  isn't  one  of  them 
to  operate  cars  on  our  lines  whenever  we  please?  .And  if  you  don't 
stop  interfering,  haven't  we  a  right  to  compel  you  to  acknowledge 
our  rights  by  smashing  you,  just  as  you  smash  us  and  our  company?' 

"Permit  me  to  repeat  that  I  don't  profess  to  know  anything 
about  it.  All  I  do  know  is,  there  are  always  two,  and  often  a  half 
dozen  sides  to  every  question,  and  what  1  am  after  is  the  principle 
— first,  do  your  duty;  then,  claim  your  rights." 


TERRE   HAUTE-BRA2IL  LINE. 


The  Terra  Haute  (Ind.)  Electric  Co.  has  completed  the  surveys 
and  begun  grading  on  the  15-mile  electric  line  between  Terra  Haute 
and  Brazil.  The  route  is  along  the  National  Road  (Washington  to 
St.  Louis)  but  the  track  will  be  laid  at  one  side  of  the  right  of  way 
where  the  ordinary  road  traffic  will  not  interfere  with  it.  The  com- 
pany will  lay  60-Ib.,  6o-ft.  T-rails. 

The  Terre   Haute   Electric   Co.   will   build  a   new  car   house   and 
power  station  in  the  spring  and  abandon  the  present  plant.    The  in- 
stallation contemplated   will   include  four  300-kw.   direct   connected 
units,  one  for  the  railway  and  three  for  the  lighting. 
»  »  » 

The  Massachusetts  Street  Railway  Association  held  its  monthly 
meeting  on  November  8th,  at  which  the  subject  of  discussion  was 
"The  Best  Design  for  Electric  Cars."  Ex-Mayor  Sears,  of  Quincy, 
and  C.  E.  Foster,  of  the  Lynn  &  Boston  R.  R.,  were  guests  of  the 
Association  and  spoke  upon  "The  Relations  of  the  Public  to  the 
Corporations." 
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A  SUCCESSFUL  PASSENGER  AND  FREIGHT 
INTERURBAN. 


The  constantly  growiiiK  interest  in  the  transporlalion  of  miscel- 
laneous freight  on  electric  lines  makes  a  study  of  the  Chicago,  Har- 
vard &  (ieneva  Lake  Railway  Co.  a  timely  ami  instructive  one. 
This  road,  which  was  completed  during  the  past  summer,  extends 
from  Harvard,  III  .  l(.  ilie  shores  of  Lake  Geneva,  in  Wisconsin, 
passing  thniugh  the  Ic.wns  of  Big  Foot,  III.,  Walworth  and  Fon- 
tana,  Wis.  It  nni  cmly  makes  a  short  cut  to  this  popular  resort, 
saving  from  .jo  to  ijo  miles  travel  each  way  for  some  Joo,ooo  people 
residing  in  the  large  manufacturing  towns  to  the  west  and  north- 
west, but  is  the  only  means  of  rail  transportation  for  the  territory 
through  which  it  passes,  the  nearest  steam  line  being  some  eight 
miles  distant,  nr  i|nile  inaccessible  on  account  rif  high  and  very 
steep  hills. 

Lake  Geneva  is  conceded  to  be  one  of  the  most  beautiful  bodies 
of  water  in  the  whole  country,  being  entirely  spring  fed,  and  the 
water,  which  is  very  clear,  reaching  a  depth  of  300  ft.  in  places. 
Along  its  3/  miles  of  wooded  shores  extends  a  line  gravel  beach, 
and  here  the  wealthy  residents  of  Chicago  have  expended  over  !{lto, 
000,000  in  elegant  mansions  and  park  improvements.  During  the 
summer  season  the  lake  is  thronged  by  thousands  to  enjoy  the 
clear  bracing  air  for  which  this  region  is  famous;  and  its  blue 
waters  are  covered  with  sailing  craft  of  every  kind,  and  some  40 
superb  steam  yachts.  The  Yerkes  Observatory  is  also  here  and  an 
object  of  interest  to  hundreds  of  visitors  from  our  own  country 
and  abroad. 

The  country  traversed  by  the  electric  line  is  densely  settled  for  a 
farming  community,  and  is  one  of  the  largest  dairy  districts  in  the 
country.  Every  foot  of  land  is  under  cultivation  or  in  use  for  herds, 
and  farms  sell  for  $100  an  acre.  From  this  territory  thousands  of 
pounds  of  butter  and  cheese  are  shipped  daily,  and  thousands  more 
of  milk  sent  into  Chicago.  The  country  is  like  one  great  garden, 
and  to  travel  over  it  in  summer  presents  a  picture  of  rare  beauty. 

The  road  has  conditions  in  some  respects  unlike  any  yet  con- 
structed. Most  interurbans  cither  connect  two  large  towns  or  cities, 
or  terminate  in  one  of  considerable  size.  In  this  case  the  largest 
town  on  the  line  has  but  3,500  population  and  the  combined  popu- 
lation of  the  others  and  the  local  residents  within  walking  distance 
of  the  line  does  not  exceed  6,000  more.  .A.s  the  road  is  operated 
throughout  the  year,  the  freight  problem  as  a  feature  of  the  winter 
business  is  an  important   one. 

The  line,  which  is  u  miles  in  length,  occupies  one  side  of  the 
public  highway  except  for  about   one  mile  of  private  right  of  way. 


tana.  Track  connection  with  an  important  steam  line  enables  it  to 
receive  heavy  freight,  such  as  lumber,  coal,  etc.,  in  the  original  cars 
and  these  are  hauled  to  destination.  Our  illustration  shows  a  car 
which  contained  42  Ions  of  coal,  and  was  the  largest  ever  brought 
into  the  county.  It  was  taken  out  n  miles  to  a  coal  yard  recently 
established  at  the  terminus  of  the  line.  Several  of  these  coal  yards 
have  been  opened  by  local  parlies,  and  as  many  lumber  yards,  one 
alone  of  which  will  pay  the  road  $1,500  in  freight  the  present  year. 
The  company  has  also  ercctcfl  ample  stock  yards  and  is  daily 
shipping  all  kinds  of  live  stock  of  which  there  will  be  some  300  car 
loads  this  winter.  To  illustrate  how  such  a  line  works  as  a  feeder 
to  a  steam  road,  and  as  a  creator  of  business,  may  be  mentioned  a 
recent  shipment  of  25  car  loads  of  bailed  hay,  which  was  sent  into 
Chicago,  but  which  it  would  not  have  paid  the  farmers  to  have 
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hauled  10  miles  into  town  to  the  nearest  market,  even  had  there 
been  a  demand  there  for  any  such  amount.  The  same  with  milk: 
a  farmer  cannot  afford  the  time  and  expense  of  hauling  his  milk 
8  and  10  miles  to  a  railroad  shipping  point,  so  has  been  delivering 
it  to  local  factories;  but  since  the  electric  line  opened  nearly  every 
farmer  along  the  line  has  erected  a  platform  in  front  of  his  house, 
and  here  are  set  out  the  cans  of  milk  which  the  milk  car  picks  up 
and  delivers  to  the  steam  road  at  7  a.  m.  each  day.  At  10  o'clock. 
just  four  hours  from  the  time  it  left  the  farm  it  is  in  Chicago  and 
being  delivered  to  consumers.  As  the  city  price  is  considerably  in 
excess  of  that  paid  by  the  local  country  factories,  the  benefit  to  the 


fiiWl-.K    Mill   ^.l.     LHlL.VGO.  H.\RVARD  &  GK.M.\.\    l.AM.   K  1  . 


It  is  built  under  highly  favorable  franchise  conditions,  and  its  grants 
run  for  the  full  term  of  50  years  in  both  states:  the  portion  in 
Illinois  having  been  constructed  under  the  Allen  law,  now  repealed. 
It  is  incorporated  under  the  general  railroad  acts  of  both  states, 
and  its  franchises  particularly  authorize  it  to  carry  not  only  passen- 
gers, mail  and  express,  but  all  kinds  of  freight.  This  latter  feature 
is  rapidly  becoming  an  important  one.  not  only  to  the  road,  but  to 
the  community  it  serves.  Piece  freight  includes  dressed  veal.  eggs, 
spring  water,  milk,  vegetables,  and  other  farm  products  going  out. 
An  elevator  has  been  erected  and  is  shipping  out  grain  from  Fon- 


producers  amounts  to  a  very  considerable  sum  in  the  course  of  the 
year.  Other  farm  products  have  been  raised  and  shipped  which 
never  before  were  possible  on  account  of  lack  of  rail  transportation, 
and  the  variety  and  volume  of  this  business  will  increase  largely 
each  season.  Another  advantage  is  the  improved  mail  service; 
two  mails  each  way  daily  to  Chicago  against  one.  one  way.  when  the 
service  was  furnished  by  teams.  The  daily  papers  were  quick  to 
take  advantage,  and  a  hundred  copies  of  Chicago  papers  are  now 
distributed  at  7  a.  m.  each  day  where  previously  they  arrived  24 
hours  old  and  consequently  few  were  taken.    Thus  it  will  be  seen  the 
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freight  business,  which  has  only  been  mentioned  in  a  few  of  its 
most  important  brandies,  is  destined  to  constitute  a  large  part  of 
the  winter  earnings,  and  there  is  no  reason  to  doubt  that  within  a 
few  months  the  revenue  from  the  milk  freight  alone  will  pay  the 
entire  bond  interest  of  the  road. 

As  to  its  physical  construction,  little  is  left  to  be  desired.  The 
Lorain  Steel  Co.  furnished  the  rails,  which  are  60-lb.  T  in  62-ft. 
lengths,  laid  on  ties  spaced  20  in.  c.  to  c.  The  rails  are  bonded 
with  Atkinson  bonds.  Quite  fortunately  there  were  no 
other  roads  or  streams  to  cross.  The  switches  were  made  by  the 
Paige  Iron  Works,  and  are  automatic.  The  overhead  work  is  extra 
strong;  the  trolley  wire  furnished  by  the  Western  Electric  Co.  is 
00  and  the  feeders  0000.     The  bracket?  were  from  the  Ohio  Brass 


The  car  seats  36  passengers  and  leaves  ample  room  for  trunks,  light 
freight  and  express.  These  cars  arc  equipped  with  two  G.  E.  57 
motors  and  have  a  rated  speed  of  40  miles  an  hour,  although  this 
has  been  considerably  exceeded  on  occasion.  Two  40-ft.  passenger 
cars  with  G.  E.  1,000  motors  on  McGuire  trucks,  and  one  double 
truck  parlor  car  and  two  24-fl.  single  truck  motor  cars  complete 
the  passenger  motor  equipment.  The  freight  locomotive  is  on 
McGuire  trucks  and  hauls  100  tons  at  a  load.  All  the  motor  cars  are 
equipped  with  Christensen  air  brakes  and  whistles.  There  are  also 
six  open  trailers  for  excursion  business  in  summer.  Although  it 
was  impossible  to  complete  the  line  in  time  for  much  excursion 
business  the  past  summer,  several  were  handled,  one  of  1,000  pas- 
sengers.   The  Mcaker  portable  fare  register  is  used. 


COMBINATION  CAR     FOR   KEGULAR  SERVICE. 


Co.,  side  pole  construction  being  used  except  through  towns  where 
the  track  is  laid  in  the  middle  of  the  street.  Trains  are  operated 
on  a  telephone  dispatching  system  from  the  main  office  which  is 
at  the  power  station  in  Walworth. 

The  power  '.louse  is  a  substantial  brick  structure  50  x  100  ft.  with 
a  fire  wall  separating  the  boiler  and  engine  rooms.  A  battery  of 
two  boilers  made  by  the  Murray  Iron  Works  supply  two  engines: 
one  a  200-h.  p.  high  speed  Ball  and  the  other  a  300-h.  p.  Providence 
Greene  Corlics.  The  generators  are  200  and  220-k.  w.  Westing- 
house,  belt  connected.  At  the  swichboard  600  h.  p.  is  easily  in- 
dicated. The  car  house  is  a  frame  building  adjoining,  50  x  125  ft., 
with  three  tracks.     It  is  connected  with  the  station  by  a  system  of 


At  the  lake  terminal  four  acres  on  the  shore  have  been  secured 
and  large  docks  built  from  which  all  the  public  steamers  on  the  lake 
sail.  Restaurant  and  depot  buildings  have  been  erected  here  with 
facilities  for  taking  care  of  large  crowds. 

While  the  travel  and  freight  are  at  all  times  sufficient  to  pay. 
operating  expenses  and  interest,  the  summer  travel  to  the  lake  com- 
ing from  Chicago  and  the  surrounding  cities  and  country  will  tax 
the  road  to  its  utmost.  Owing  to  delay  in  completing  the  line  on 
account  of  difficulty  in  getting  construction  material  shipped,  only 
a  small  part  of  the  business  offered  could  be  handled  last  summer, 
and  that  after  two  of  the  best  months  were  past.  Notwithstanding 
this,  the  road  with  two  passenger  cars  as  its  entire  available  rolling 


CAR  HOUSE. 


DELIVERING  COAL-42  TONS. 


both  water  and  steam  pipes  for  fire  protection.  The  repair  shop  is 
also  frame  and  is  40  x  50  ft.  in  dimensions. 

In  the  power  house  and  along  the  line  are  some  20  Garton  light- 
ning arresters. 

The  equipment  includes  both  summer  and  winter  cars.  There 
are  two  combination  baggage  and  passenger  cars  40  ft.  long  on 
Brill  trucks  and  Griffin  wheels,  built  by  the  Jackson  &  Sharp  Co. 


stock,  in  six  weeks  not  only  paid  operating  expenses  for  that 
period,  but  cleared  10  months  bond  interest,  and  this  with  the  fur- 
ther handicap  of  construction  work  still  in  progress.  The  earnings 
for  the  lake  period  next  summer  is  conservatively  placed  at  $20,000. 
While  the  road  has  cost  nearly  $150,006  to  build,  it  has  been  bonded 
for  only  $100,000.  These  bonds  run  20  years,  and  are  first  mortgage 
gold  bonds  drawing  5   per  cent.     With   interest   charges  of  only 
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$5,000,  and  ci|jir,illiiK  i-xpciisi-s  of  $io,<xx)  pi-r  year,  the  i-xpcclalioii 
of  tile  projectors  that  the  Ihic  will  clear  10  per  cent  on  its  capital 
stock  of  $150,000  has  every  prospect  of  being  realized. 

Quite  a  considerable  bnsiness  arises  from  children  and  yoiiMK 
people  going  into  town  to  attend  the  public  and  high  schools  and 
business  college.  For  these  a  school  ticket  has  been  i)laecd  on  sale 
so  arranged  that  at  time  of  sale  as  many  rides  are  punched  out  as 
equal  the  holidays,  etc.,  in  the  month  for  which  it  is  sola.  This 
saves  printing  a  difTerent  ticket  for  each  month.  A  similar  arrange- 
ment is  made  to  carry  whole  families  from  their  farins  to  the  several 
churches  along  the  line  and  is  found  to  work  vtry  nicely  and  secures 
a  large  amount  of  riding  which  otherwise  would  be  lost.  The  local 
cash  fare  over  the  line  is  30  cents  each  way;  round  trip,  50  cents; 
lO-ride  commutation  tickets  40  cents  for  the  roimd  trip. 
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The  construction  has  been  a  wonderful  stimulus  to  everything 
along  its  line.  Farm  properties  have  advanced  in  value;  the  people 
now  attend  the  theater  and  other  gatherings,  and  social  visits  of 
both  individuals  and  societies  along  the  line  are  rapidly  increasing. 
At  Walworth  where  the  power  station  is  located,  over  30  new 
dwellings  have  been  built  during  the  past  90  days  and  the  demand 
is  still  larger  than  the  supply. 

The  cotiipany  also  has  valuable  lighting  and  power  grants,  and  it 
will  put  in  a  lighting  plant  to  supply  some  2,000  incandescent  lamps 
at  the  lake  for  the  coming  summer. 

The  construction  work  was  in  charge  of  II.  T.  Windsor,  who  is 
now    managing   the   road.     The   president   is   W.    F.    Furbcck,    of 
Chicago,  for  many  years  vice-president  of  the  Yerkes  lines  in  this 
city;  and  the  treasurer.  A.  L.  Dcwar,  of  Chicago. 
«  ■  » 

BRITISH  JOTTINGS. 


(From  Our  Own  Special  Correspondent.) 


The  notices  published  last  month  of  intended  applications  to 
Parliament  for  powers  to  build  light  railways  or  tramways  (all 
such  notices  are  required  to  be  published  during  the  month  of  No- 
vember) number  about  70.  Most  of  the  applicants  are  municipali- 
ties and  in  all  cases  electricity  is  the  motive  power  specified.  Ex- 
tensions in  Manchaster.  Liverpool  and  several  Yorkshire  towns 
are  the  largest  schemes.  Manchester  is  buying  the  local  tram- 
ways and  these  with  the  proposed  lines  will  require  600  cars.  Fully 
as  many  cars  will  be  required  by  the  adjoining  towns  which  will 
work  their  own  lines.  Current  will  be  distributed  to  sub-stations 
on  the  three-phase  system  at  6.500  volts,  similar  to  the  plan  adopted 
at  Glasgow  where  also  600  electric  cars  will  be  provided. 

The  London  County  Council  is  seeking  light  railway  orders  for 
a  number  of  new  lines,  but  it  is  thought  that  they  will  not  be  granted 
because  of  the  opposition  of  parish  authorities  and  railway  com- 
panies. 

The  underground  schemes  now  before  Parliament  are  confined 
to  short  extensions  to  authorized  lines,  applications  for  an  extension 
of  time  for  completion,  and  for  the  electrical  equipment  of  the  Met- 
ropolitan and  District  underground  steam  roads. 

One  of  the  applications  is  for  a  Behr  monorail  road  from  Man- 
chester to  Liverpool.  (For  a  description  of  this  system  see  St.  Rj'. 
Rev.,  July.  1898.  p.  429.) 

It  is  proposed  to  equip  a  number  of  short  steam  roads  for  elec- 
trical working. 

The  few  priv.ite  companies  seeking  powers  wish  to  build  inter- 
urban  electric  lines,  the  most  notable  being  for  roads  in  South  Lan- 
cashire and  the  valley  of  the  Clyde,  below  Glasgow. 


A  uniform  2'Ccnt  fare  has  been  inaugurated  on  the  cable  tramway 
in  ISirmingham  (three  miles  long;  with  the  result  that  the  trafTic 
has  increased  enorni'nisly,  rc(|uiring  cars  to  be  run  on  a  headway 
of  \yi  minutes.  The  gross  receipts  have  also  increased.  The  tram- 
way company  would  gladly  equip  all  its  lines  with  electricity  were 
is  not  that  the  city  insists  on  taking  over  the  road  when  the  lease 
expires  a  few  years  hence. 

The   tramway   committee   of   the    Glasgow    council    has    recom- 
mended that  the  Wcstinghouse  company  be  awarded  the  switch- 
board contract  for  the  main  power  station  for  £33,593. 
•  ■  • 

ACCOUNTANTS'  REPORTS. 


.Secretary  IJrockway  has  mailed  to  all  the  members  of  the  Street 
Railway  Accountants'  .\ssociation  a  printed  copy  of  the  proceed- 
ings of  the  third  annual  convention,  hild  at  Chicago,  Oct.  17-20. 
1899.  The  report,  which  has  been  put  through  the  press  without 
delay,  is  typographically  all  that  could  be  desired  and  contains  a 
list  of  the  Association's  ofTiccrs,  all  the  papers  and  reports  pre- 
sented at  the  meeting,  together  with  a  complete  verbatim  report 
of  all  the  discussions  and  remarks,  a  list  of  those  in  attendance,  the 
constitution  and  by-laws,  etc.  Mr.  Brockway  is  to  be  congratulated 
upon  the  promptness  with  which  he  prepared  his  report. 

There  has  been  such  a  demand  for  the  proceedings  of  the  organi- 
zation meeting  of  this  Association  held  in  Cleveland,  March,  1897. 
that  the  Association  has  decided  the  reprint  the  proceedings  of  this 
meeting  in  a  style  uniform  with  the  other  reports. 


PENNSYLVANIA  REPORT. 


The  annual  report  of  the  Pennsylvania  Bureau  of  Railroads,  of 
which  Maj.  Isaac  B.  Brown  is  superintendent,  shows  that  there 
were  380  street  railway  corporations  in  Pennsylvania  at  the  close 
of  the  fiscal  year  ending  June  30th  last.  The  total  capital  stock 
outstanding  of  operating  street  railway  corporations  is  $103,122,319; 
bonded  indebtedness  outstanding,  $31,139,149;  current  liabilities, 
$'.3.i39.'49.  There  was  a  reduction  of  the  bonded  indebtedness  of 
operating  street  railway  companies  during  the  year  of  $1,131,425. 
The  reduction  in  current  liabilities  was  $1,090,342.  From  the  total 
income  received  by  operating  companies  amounting  to  $31,646,808, 
there  was  paid  out  during  the  year  in  the  way  of  disbursements 
for  operating  expenses  $10,519,810,  or  substantially  50  per  cent  of 
the  income.  There  was  paid  in  dividends  during  the  year,  $9,133,647. 
The  total  mileage  of  street  railways  operating  in  Pennsylvania  is 
1,493.21.     The  total   compensation   for  the  year  to  employes   was 

$6,596,904. 

»  «  » 

MONEY  COST  OF  OVER   CROWDED  STREETS. 


In  his  address  before  the  Society  of  Arts.  London,  last  month. 
Sir  John  Wolfe  Barry  attempted  to  roughly  estimate  the  annual 
money  loss  sufiFered  by  the  people  of  London  because  of  the  delays 
in  congested  thoroughfares.  Countings  were  made  in  October  and 
he  found  that  in  one  hour  992  vehicles  passed  Chcapside,  1.228 
the  Strand.  1.497  Piccadilly,  and  661  Tottenham  Court  Road,  the 
number  of  pedestrians  varying  from  3.910  at  Piccadilly  to  6.358  at 
Cheapsidc.  Similarly,  he  found  by  another  enumeration  that  the 
number  of  omnibuses  varied  from  384  an  hour  at  Cheapside  to  487 
at  the  junction  of  Oxford  St.  and  Tottenham  Court  Road. 

On  three  of  these  streets  the  overcrowding  was  for  about  9 
hours  per  day  and  on  Piccadilly  about  11  hours;  the  retardation  in 
diflercnt  parts  of  these  streets  varied  from  10  to  44.8  per  cent  Tak- 
ing 20  per  cent  as  the  average,  and  the  retardation  of  pedestrians 
(25,514  individuals  per  hour  on  all  four  streets)  at  one-third  as 
much,  with  conservative  estimates  as  to  the  value  of  the  time,  the 
annual  loss  due  to  the  crowded  condition  of  these  four  streets  is  as 
follows:  Trade  interests.  £900,000;  vehicular  traffic.  £1.189.000; 
pedestrian  traffic.  .£65.000;  total  £2,154,000. 


John  Feeny,  a  former  motorman  on  a  Brooklyn  road,  whose 
mind  had  become  unbalanced  by  reason  of  brooding  over  his  mis- 
fortunes, the  loss  of  a  leg  in  a  trolley  accident  and  inability  to  get 
work,  on  Xovember  29th  opened  fire  with  a  revolver  and  very 
slightly  wounded  a  fellow  passenger  on  the  car  on  which  he  was 
riding.     He  then  attempted  to  shoot  himself  but  tailed. 
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MAINTENANCE  AND  REPAIR  OF  ROLLING 
STOCK. 


BY  J.  W.  GREER,  r.EXERAI,  MANAGER    YOAKUM     TEX. 
MENT  CO. 


IMPROVE- 


PART  V. 
In  order  that  no  one  may  be  misled  by  the  statement  made  in  a 
previous  paper  that  five  men  and  two  apprentices  are  all  the  men 
needed  in  the  shops  of  a  loo-car  road  it  would  perhaps  be  as 
well  to  explain  that  in  the  operating  department  of  street  railways 
it  is  usually  the  custom  to  designate  a  road  by  the  regular  number 
of  cars  constantly  in  operation;  thus  while  a  road  operating  20  cars 
continually  would  be  known  as  a  "20-car  road,"  the  equipment  of 
such  a  road  would  probably  be  22  closed  cars.  22  open  cars,  and 
at  least  6  trail  cars,  making  (from  the  shop  man's  point  of  view) 
a  50-car  road.  Those  not  familiar  with  the  details  of  shop  practice 
will,  therefore,  please  bear  in  mind  that  the  statement  made  refers 
not  to  a  road  operating  daily,  continuously,  100  cars,  but  to  the 
total  equipment  of  a  road  owning  100  cars,  the  work  on  which  must 
be  done  in  the  shops  at  some  time  during  the  year.  The  equipment 
of  the  road  which  the  writer  had  in  mind  (and  which  has  been 
operated  for  the  p.ist  seven  years  with  the  labor  roll  enumerated) 
consisted  of  40  closed  motor  cars.  40  open  motor  cars,  and  20  open 
trail  cars;  as  10  cars  were  kept  constantly  in  the  shops  (five  cars 
out  of  season  being  given  a  thorough  overhauling,  and  five  sea- 
sonable cars  held  in  reserve  for  minor  repairs)  it  will  be  seen  that 
35  cars  were  or  could  be  operated  continually.  When  motors  were 
very  high  priced,  it  was  customary  with  some  roads  to  have  a 
double  equipment  of  car  bodies  only,  shifting  the  trucks  and  motors 
as  the  seasons  required;  this  is  a  practice  not  to  be  recommended. 
as  with  the  full  equipment  under  all  the  cars  there  will  be  sufficient 
increase  in  the  gross  receipts,  by  being  able  to  run  an  increased 
number  of  cars  on  special  occasions  to  more  than  offset  the  interest 
on  the  investment.  Of  course  if  there  are  roads  which  still  prac- 
tice the  semi-annual  change  of  trucks  and  motors  from  open  to 
closed  cars  and  vice  versa,  the  work  can  be  greatly  simplified  and 
expedited  by  the  use  of  the  simple  and  efficient  air  hoist  previously 
described. 

Three  ground,  and  one  overhead  hoist,  the  cylinders  cf  which 
are  constructed  as  detailed  in  a  previous  paper,  have  been  in  suc- 
cessful daily  operation  for  more  than  two  years  in  the  shops  of  the  S. 
A.  &  A.  P.  Ry.  Co.  (a  700-mile  subdivision  of  the  Southern  Pa- 
cific) in  this  city.  The  writer  has  seen  car  bodies  lifted  from  the 
trucks  with  a  level  made  of  4  x  6  in.  scantling  20  (t.  long;  he  has 
also  observed  the  operation  as  performed  with  four  screw  jacks,  and 
has  occasionally  witnessed  the  performance  of  a  chain  hoist,  the 
modus  operandi  of  which  involved  the  use  of  two  or  four  pair  of 
differential  pulley  blocks. 

The  writer  (who  is  a  street  car  builder  by  trade)  after  years  of 
daily  experience  with  compressed  air,  pefers  it  for  all  purposes  of 
the  nature  previously  described  and  for  the  reason  heretofore  given. 
In  discussing  the  practical  work  relating  to  this  subject,  let  us 
begin  at  the  wheels  and  axles,  and  go  up.  "We  all  know  that  wheels 
will  flatten  and  flanges  break;  one  wheel  will  have  a  hollow  face, 
while  its  mate  gets  too  much  bevel;  one  flange  will  wear  thin,  while 
that  on  its  mate  is  abnormally  thick;  one  wheel  will  get  loose 
on  the  axle,  while  the  mate  remains  tight.  The  axle  will  break 
at  one  end,  next  the  hub  or  at  the  key  seat,  whichever  happens  to 
be  the  weakest  point,  etc.,  through  all  the  ills  to  which  wheels  and 
axles  arc  subject.  It  is  an  axiom  among  medical  men  that  if  you 
remove  the  cause  the  disease  will  disappear.  The  same  thing  ap- 
plies largely  in  mechanics.  The  cause  of  your  troubles  with  wheels 
and  axles  and  a  great  many  other  troubles  with  your  rolling  stock, 
is  the  fact  that  one  side  of  your  track  is  longer  than  the  other,  and 


that  y<  u  never  turn  your  cars  around  to  e(|ualize  the  strain  caused 
thereby.  In  street  railway  practice  the  wheels  are  made  of  exact 
size,  and  pressed  rigidly  on  the  axle;  with  these  rigid  wheels  and 
axles  as  a  base  the  whole  structure  is  built,  and  it  follows  that  undue 
or  unnecessary  str.ains  or  torsion  put  upon  the  base  must  atTect  the 
whole  structure.  Since  we  cannot  prevent  one  side  of  a  street  rail- 
way track  from  being  longer  than  the  other,  and  since  it  is  equally 
impossible  to  make  two  wiieels  of  the  same  size  on  a  rigid  axle 
travel  different  distances  simultaneously  without  slipping  and  tor- 
sional strain,  let  us  at  least  double  the  life  of  the  parts  affected  by 
turning  the  cars,  and  causing  both  sides  of  all  the  parts  to  bear  their 
proportionate  share  of  the  insurmountable  strain.  But  you  say  I 
operate  a  belt  line  and  tiiy  cars  are  turned  every  trip!    Glance  at 


the  belt  line  shown  in  the  sketch.  Fig.  i,  and  see  how  much  further 
your  outside  wheels  will  have  to  travel  than  your  inside  ones.  Buy 
a  turntable  or  put  in  a  Y  (the  latter  is  preferred),  and  if  you  operate 
only  in  one  direction  over  your  belt,  turn  your  cars  each  trip.  It  is 
much  better,  however,  if  possible,  to  run  your  cars  both  ways 
around  a  belt,  and  turn  them  only  every  other  trip.  This  gives  you 
the  strains  in  reverse  each  trip  on  the  same  side  of  the  car  and 
tends  more  nearly  to  neutralize  the  bad  effects  than  when  the  wheels 
go  only  in  one  direction  over  the  track  though  different  sides  are 
turned  each  trip.  If  you  are  operating  a  single  track  line  do  not 
overdo  the  thing  by  putting  a  loop  or  Y  at  each  end  of  the  track, 
and  turning  the  car  each  half  trip,  for  while  you  get  the  sides  of 
the  car  changed  relative  to  the  track  you  keep  the  wheels  turning 
in  one  direction  all  the  time.  Turn  the  cars  only  at  one  end  of  the 
line,  thus  allowing  them  to  go  back  and  forth  over  the  same  ine- 
qualities and  irregularities.  Even  if  yen  have  a  track  which  is 
perfectly  straight,  it  is  better  to  turn  the  cars  at  one  end  of  the  line 
each  trip  to  counteract  "hammer"  due  to  constantly  striking  the 
same  joints  and  irregularities,  and  the  result  of  which  is  eventually 
to  crystallize  the  axles  and  flatten  the  wheels. 

Some  years  since  the  writer  kept  a  careful  record  extending  over  a 
period  of  three  years  and  embracing  the  cars  operated  on  two  divis- 
ions of  the  system,  of  the  relative  life  of  wheels  and  axles  on  a  line 
where  the  cars  were  turned  once  each  round  trip,  and  on  a  line 
where  they  were  never  turned.  The  track  conditions  and  loads 
were  slightly  in  favor  of  the  line  where  the  cars  were  never  turned, 
but  the  result  showed  the  axle  breakages  to  be  five  to  one,  and  the 
cast-off  wheels  to  be  three  to  one  in  favor  of  the  line  where  the 
cars  were  turned.  The  axles  would  of  course  break  on  the  T.  H. 
cars  at  the  key  seat,  and  on  the  Sprague  cars  at  the  wheel  seat 
next  the  inside  end  of  the  hub,  these  being  their  respective  weak- 
est points.  Instead,  however,  of  tinkering  with  a  new  style  key, 
or  enlarging  the  wheel  seat,  we  sought  the  origin  of  the  trouble 
and  eradicated  it  as  far  as  possible.  As  long  as  street  railways 
continue  to  operate  there  will  be  some  broken  axles  and  some  flat 
wheels;  we  can  only  hope  to  minimize  the  number.  When  the  cars 
are  properly  operated  and  the  track  conditions  of  the  best,  still  the 
hammer  blows  due  to  passing  over  the  joints  will  eventually  crystal- 
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lizc  tlic  axle,  and  it  will  break  at  the  weakest  point,  unless  the 
aveiaKe  length  of  life  has  been  ascertained  as  it  should  be  on  each 
division  separately  ;uid  the  axles  be  removed  before  the  danger 
point  is  reached.  A  coil  spring  |)laced  between  the  frame  of  the 
truck  and  the  toii  of  llic  oil  box  directly  over  the  bearing,  tends 
greatly  to  lessen  the  severity  (jf  the  hamnier,  and  lengthens  the  time 
necessary  to  produce  crystallization.  The  life  nf  wheels  which  have 
soft  spots  in  them,  is  greatly  lengthened  also  by  this,  as  the  flat- 
tening of  such  ulucls  is  largely  due  to  hamnier. 

A  prolific  source  of  flat  wheels  is  "skidding"  them  by  the  too 
sudden  application  of  the  brakes,  or  by  reversing  the  motor  when 
the  car  is  at  speed  and  heavily  loaded,  the  wheels  of  course  cease 
to  revolve  under  such  conditions,  but  the  momentum  of  the  car 
carries  it  forward,  greatly  to  the  annoyance  of  the  passengers  and 
the  detriment  of  wheels  and  rails.  It  is  almost  impossible  to  get 
two  wheels  with  the  chill  of  the  same  depth  on  each,  and  the  metal 
the  same  degree  of  har<lness,  consequently  under  the  best  condi- 
tions the  face  of  one  wheel  will  wear  off  faster  than  that  of  its  mate. 
Wheels  should  therefore  be  trammed  for  size  every  time  the  truck 
is  removed  from  the  car  for  cleaning  the  motors,  and  if  a  material 
difference  ('/i  '"•  or  more)  in  the  circumference  of  a  pair  on  the 
same  axle  is  observed,  they  should  be  re-mated  to  prevent  torsional 
stress  on  the  axle,  and  the  eventual  flattening  of  the  large  wheel. 

The  writer  is  not  an  advocate  of  grinding  wheels  to  make  them 
mate,  biU  rather  inclines  to  keeping  a  good  assortment  of  extra 
wheels,  partially  worn  on  hand,  and  pressing  off  one  or  the  other 
of  the  two  wheels  which  no  longer  mate,  and  substituting  another. 
It  is  a  saving  of  labor  and  often  results  in  getting  together  a  pair 
of  wheels  so  nearly  the  same  in  quality  as  to  never  again  give 
trouble  until  both  are  completely  worn  out.  Whereas,  if  two  wheels 
that  have  worn  unequally  are  ground  to  again  mate,  the  trouble 
will  surely  recur. 

The  wheel  makers  have  brought  the  state  of  their  art  to  a  degree 
of  perfection  not  hoped  for  a  few  years  since,  and  by  their  com- 
binations of  different  grades  of  iron,  are  enabled  to  turn  out  a 
product  which  they  guarantee  for  a  life  of  60,000  miles.  Careful 
experiment  and  close  record  have  convinced  the  writer  that  proper 
attention  to  the  details  as  given  in  this  paper  will  enable  one  to  get 
as  high  as  150,000  miles  out  of  these  same  wheels.  Don't  abuse 
your  wheel  and  axle  maker  till  you  have  given  his  product  a  chance 
by  trying  to  operate  your  cars  properly. 

In  tramming  wheels  for  size,  it  is  better  to  use  a  "traveler"  such 
as  is  used  by  blacksmiths,  than  to  use  a  steel  tape  or  string  meas- 
ure, as  is  usually  done.  Make  a  chalk  mark  on  the  tread  of  the 
wheel,  another  on  the  side  of  the  traveler,  and  put  the  two  marks 
even,  roll  the  wheels  along  the  track,  if  on  the  axle,  or  run  the 
traveler  around  them  if  off  the  axle,  make  a  mark  on  the  traveler 
when  it  returns  to  the  mark  on  the  tread;  try  the  other  wheel,  and 
the  difference  between  the  stopping  marks  on  the  traveler  is  the 
difference  in  circumference  of  the  wheels. 

The  cause  of  much  flange  breaking  is  lack  of  knowledge  on  the 
part  of  the  track  foreman  in  setting  switches,  or  on  the  part  of  the 
engineer  who  designs  them.  The  throat  of  the  switch  and  its  mate 
will  be  designed  to  give  just  enough  room  for  the  flange  to  pass 
through  and  the  track  which  is  usually  spiked  to  a  gage  54  in. 
greater  than  the  width  between  wheel  flanges  (which  is  proper),  is 
brought  to  exact  gage  at  the  switch. 

The  engineer  has  designed  the  throat  of  the  switch  a  close  fit  for 
the  flange,  in  order  to  prevent  vehicle  wheels  from  catching  in 
it.  The  track  man  very  properly  spikes  the  switches  to  exact  gage 
in  order  to  get  the  wheels  to  pass  through,  but  there  is  an  element 
neither  of  them  sees,  or  knows  about;  it  is  almost  impossible  to 
bore  a  perfectly  straight  hole  through  wheels  of  different  degrees 
of  hardness  and  keep  the  hole  at  right  angles  with  the  face  of  the 
wheel  all  round.  A  variation  of  1-32  in.  from  a  right  angle  will 
throw  a  36-in.  wheel  5-16  in.  out  of  plumb,  and  in  a  pair  of  wheels 
might  make  the  difference  in  the  wheel  gage  ^i  in. 

Wheels  in  this  condition  passing  through  switches  set  as  above 
described,  will  either  break  the  flanges  or  spring  the  axles.  Guard 
rails  for  leading  a  car  round  curves  or  into  switches,  for  the  same 
reason  should  never  be  used  on  both  sides  of  a  track,  and  the  space 
in  the  mate  at  a  switch  should  always  be  such  that  a  variation  in  or 
out  of  ^4  in.  is  allowed  for  inwheel  wabble.  Another  serious  trouble 
with  wheels  is  the  nicking  of  the  face  edge  of  the  tread,  due  largely 
to  the  fact  that  in  a  mistaken  effort  to  save  power  the  manager  has 


adopted  a  wheel  the  tread  of  which  it  2%  in.  when  it  should  have 
been  .1  in.  or  more. 

Theoretically,  if  the  ball  of  the  rail  is  2  in.  wide,  and  you  use  a 
wheel  the  tread  of  which  is  3  in,,  you  have  I  in.  overhang  on  the 
dirt  or  pavement  adjoining,  and  a  greatly  increased  current  con- 
sumption to  pull  a  given  load  in  consefjucncc.  Practice,  however, 
shows  that  narrow-trtad  wheels  have  a  greater  tendency  to  spread 
the  track,  and  that  where  the  track  is  bad  will  fall  in  quicker;  and 
with  wider  treads  that  after  two  or  three  trips  over  the  road  the 
pavement  and  dirt  will  conf<.Tm  to  the  height  of  the  rail,  and  no 
inceasc  in  consumption  of  power  is  perceptible. 

Nicking  results  where  the  track  is  spread,  not  enough  to  let  the 
wheel  fall  in,  but  enough  so  that  the  whole  load  carries  on  the  edge 
of  the  rim.  Put  a  little  more  metal  in  your  wheels  and  avoid  both 
"nicking"  and  track  troubles.  Very  few  small  street  railway  shojis 
have  a  first  class  wheel  boring  machine;  the  writer  docs  not  advo- 
cate acquiring  one,  but  strongly  recommends  that  boring  wheels 
be  not  attempted  in  a  small  shop.  It  is  better  to  buy  the  axles 
slightly  larger  than  needed  and  turn  the  whcelfit  on  the  axle;  set 
your  calipers  the  exact  size  of  your  wheel  bore,  and  then  make  a 
spring  lit  (i.  c.,  screw  the  calipers  up  tight,  and  turn  off  the  axle 
till  the  spring  of  the  calipers  will  allow  them  to  pass  by  shoving 
hard),  this  will  give  you  a  (it  requiring  from  40  to  60  tons  pressure 
to  put  the  wheel  on. 

If  you  have  a  wheel  which  is  loose  or  has  been  turning  on  the 
axle,  and  you  desire  to  use  it  again,  don't  rag  the  axle  with  a  round 
nose  chisel  or  shin  the  hub  with  tin,  but  take  some  hard  drawn 
steel  wire.  No.  20  to  No.  16  gage,  cut  it  in  lengths  6  in.  longer 
than  the  hub  of  the  wheel,  place  these  wires  lengthwise,  and  ]4  'n. 
apart  around  the  wheeltil  (see  Fig.  2)  of  the  axle;  let  3  in.  extend 
back  of  the  point  of  the  hub,  and  3  in.  in  front  of  the  hub;  pass  a 
wire  round  the  journal  to  hold  the  bundle  of  wires  in  place  around 
the  whcelfit,  and  another  wire  around  the  other  end  of  the  wires; 
then  press  the  wheels  on  in  the  usual  way  and  you  can  rest  as- 
sured that  you  have  one  wheel  that  will  never  get  loose  again.  The 
small  hard  wires  imbed  themselves,  half  in  the  softer  steel  of  the 
axle,  and  half  in  the  cast  iron  of  the  hub  and  act  as  so  many  keys 
to  hold  them  from  turning. 

The  writer  would  like  to  see  the  beveled  tread  abandoned  and 
the  tread  made  slightly  concave;  this  would  render  track  repairs 
materially  less  and  give  better  wheel  life  results. 


HEATING  AND  VENTILATING   CAR  PAINT 
SHOPS. 


The  efficient  heating  and  ventilating  of  a  car  paint  shop  greatly 
increases  the  capacity  by  reason  of  the  more  rapid  drying  of  the 
paint  and  is  therefore  one  of  the  important  things  to  be  considered 
in  designing  such  a  building.  The  blower  system  whereby  heated 
air  is  forced  throughout  a  building  by  means  of  a  fan  is  well  adapted 


l>.\XHAXDI.E  PAINT  SHOP. 

for  buildings  of  this  class,  though  the  usuoi  method  01  distributing 
the  air  horizontally  from  overhead  outlets  is  not  practicable.  The 
illustration  shows  the  blower  system  of  ventilation  and  heating  as 
applied  in  the  passenger  car  paint  shop  of  the  Pittsburg.  Columbus, 
Cincinnati  &  St.  Louis  Ry.  at  Columbus,  O.  Here  »he  apparatus 
is  located  in  one  corner  of  the  building,  and  the  air  is  distributed 
through  an  overhead  system  of  galvanized  iron  piping,  extending 
entirely  around  the  inside  of  the  building  at  some  distance  from  the 
walls.     Between  each  pair  cf  tracks  pipes  are  brought  down,  so  as 
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to  deliver  the  air  very  near  the  floor,  where  it  naturally  spreads,  and 
whence  it  gradually  rises  in  a  well-distributed  nia?s. 

This  plant  was  installed  by  the  B.  F.  Sturtevant  Co.,  of  Boston, 
Mass.,  and  is  the  arrangement  recommended  as  best  (or  buildings  of 
this  class.  In  the  "Review"  for  July  last,  page  484,  we  illustrated  the 
Sturtevant  company's  system  of  heating  street  car  barns. 


PROPOSED  MILWAUKEE  ORDINANCE. 


ADVANCE  IN   COST  OF  MATERIALS. 


In  the  fall  of  1897  one  of  the  large  street  railways  rebuilt  a  num- 
ber of  cars,  keeping  a  careful  record  of  the  materials  and  cost.  In 
October,  1899,  comparisons  were  made  between  the  prices  obtaining 
in  1897  and  in  1899,  with  the  following  result; 

Material.  Advance,  per  cent. 

Wages  'o 

D.    I",   glass   ^ 

Clcir  dry  ash   ■« 

Clear  white  oak    20 

Whitewood    "> 

Maple   'S 

Georgia  pine  flooring 10 

Common  pine  lumber  20 

Wrought  iron   "8 

Cast  iron  12.5 

Mild  steel  "o 

Brass  screws  8S 

Iron  screws  and  iron  nails  100 

Carriage  bolts  60 

Machine   bolts    ,. 100 

Stove  bolts 2S 

Sheet  steel.  No.  14  67 

Brass  tubing,  J4-in 50 

Brass  trmmings  66 

Curtains  15 

Ducking,  8-oz.,  72-in 25 

Bell  cord   12 

Rubber  belting  (for  tread)  and  sash  rubber 50 

White  lead   S 

Russet  leather 10 

*  »  » 

BENDER  FOR  T-RAILS. 


The  Q  &  C  Co.,  of  Chicago,  is  introducing  under  the  trade  name 
of  the  "Samson,"  a  new  bender  for  T  rails,  which  is  claimed  to  be 
an  improvement  over  the  ordinary  forms  of  jim  crow  benders  in 
that  the  power  is  applied  at  the  end  of  the  rail,  instead  of  at  the 


A  special  comniitlee  appointed  fur  the  purpose  lias  reported  a 
street  railway  ordinance  to  the  city  council  of  Milwaukee  which 
is  designed  to  define  the  rights  of  the  city  and  the  Milwaukee  Elec- 
tric Railway  &  Light  Co.  to  the  satisfaction  of  all  parties.  The 
principal  features  of  the  ordinance  are; 

The  company  is  given  certain  additional   streets. 

If  the  city  limits  are  extended  the  company  is  to  extend  all  lines 
running  to  the  old  limits  to  the  new  limits  if  there  shall  be  any  rea- 
sonable need  thereof. 

All  rights  and  franchises  in  the  streets  are  to  terminate  Due.  ,V. 
1934- 

The  rates  of  fare  shall  be  5  cents,  except  children  under  10 
years  of  age,  for  whom  the  rate  shall  be  3  cents  or  two  for  5  cents. 
One  free  transfer  is  to  be  given  when  desired.  Tickets  shall  be  sold 
6  for  25  cents  and  25  for  $1,  good  from  5:30  to  7;30  a.  m.  and  from 
5  to  6:30  p.  m.  each  day  till  Jan.  I,  1905,  and  at  all  hours  after  that 
date.  Passengers  presenting  tickets  are  to  have  the  same  transfer 
privileges  as  those  paying  cash  fares. 

The  company  shall  provide  a  clock  in  each  car. 

The  city  shall  have  the  option  to  purchase  the  property  of  the 
company  during  the  year  1934,  paying  therefor  its  actual  value  (ex- 
cluding franchises)  as  a  going  concern  as  may  be  determined  by- 
mutual  agreement  or  by  a  board  of  arbitration,  two  chosen  by  each 
party  and  the  four  to  choose  a  fifth.  The  decision  as  to  whether 
the  city  will  purchase  must  be  made  between  July  i,  1930,  and  Jan. 
I,  1931.  If  the  city  does  not  purchase  all  franchise  rights  expire 
Dec.  31,  1934. 

The  company  is  to  furnish  electric  power  to  operate  the  draw- 
bridges crossed  by  it. 

The  company  is  to  carry  policemen  in  uniform  and  detectives  free 
of  charge. 

■•—•■ 

HEAVY  SPECIAL  WORK  FOR  CHICAGO. 


The  accompanying  engraving  shows  one  of  a  lot  of  10  crossings 
made  by  the  Paige  Iron  Works,  of  Chicago,  for  the  Chicago  City 
Ry.,  to  be  used  on  63d  St.  where  the  street  railway  lines  intersect 
the  P.  C.  C.  &  St.  L.  R.  R.  The  crossings  are  built  in  accordance 
with  the  standard  specifications  of  the  Chicago  City  Railway  Co., 


Q  &  C  R.\IL,  BENDER. 

center.  In  most  machines  of  this  nature,  the  rail  is  held  at  two 
points,  and  pressure  is  applied  by  means  of  a  screw  at  an  interme- 
diate point,  but  in  the  new  type  the  rail  is  held  by  a  claw  on  one 
end  of  a  heavy  lever,  and  pressure  is  applied  by  a  capstan-headed 
screw  at  the  other  end.  The  screw  is  fitted  with  a  cap,  which  bears 
against  the  head  of  the  rail,  and  in  which  the  end  of  the  screw  re- 
volves on  a  roller  bearing. 

The  frame  is  made  of  an  open  hearth  steel  casting,  and  the  screw 
is  of  steel  working  in  a  bronze  nut  and  is  provided  with  anti-friction 
washers.    The  weight  of  the  machine  is  113  lb. 
»  ■  » 

The  Metropolitan  Street  Railway  Co.,  of  New  York,  has  notified 
the  Continental  Telephone  Co.,  that  its  conduits  would  be  placed 
at  the  Telephone  company's  disposal  for  telephone  purposes  of  the 
combined  independent  companies.  The  territory  now  covered  by 
this  combination,  which  is  a  rival  of  the  Bell  company,  reaches  from 
the  Ohio  River  to  the  lakes  and  from  New  York  to  the  Mississippi. 
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PAIGE  CROSSING  FOR  CHICAGO  CITY  RY. 

and  are  made  of  loo-lb.  T-rails,  fitted  with  extra  heavy  "Q"  bars. 
The  entire  lot  when  completed  weighed  28  tons.  This  is  the  third 
order  for  heavy  crossings  .given  this  season  to  the  f  aige  Iron 
Works  by  the  Chicago  City  Ry. 


OSHKOSH  INAUGURATES  FUNERAL  SERVICE. 


The  first  funeral  at  Oshkcsh  to  use  an  electric  car  instead  of  car- 
riages took  place  on  November  i6th.  A  long  interurban  car  having 
two  compartments  was  utilized  for  the  service,  the  casket  being 
carried  in  the  baggage  compartment  and  the  mourners  riding  in  the 
other.  Funeral  cars  will  hereafter  be  a  regular  feature  on  the  lines 
of  the  Citizens'  Traction  Co.,  of  Oshkosh,  of  which  E.  E.  Downs 
is  general  manager. 


Dec.  15,  1899.. 
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FOREIGN  FACTS. 

Electric  lines  will  prdb.-ibly  Ijc  i-oiistnuli^l  liy  tin-   I'alli   (Eng.) 
Town  Council. 


An  electric  railway  will  be  constructed  at  I'alras,  Greece,  by  the 
Greek   IClectrical  Co.,  ol  .Athens. 


The  street  railway  running  from  Kozu  to  Oo>i.o,  Japan,  known  as 
the   Odnwara  Street   Ry.,  is  being  equipped   with   electricity. 


St.   I'eler.sburHli  may  soon  have  a  new  system  of  electric  trams, 
a  commission  having  been  appointed  to  investigate  the  subject. 


I'.ir.i.   I'lrazil,  will  have  seven  miles  of  new  electric  railway.     The 
tramways  at  this  place  are  owned  by  the  Compania  Urbano. 


The  electric  liKhting  and  tramway  system  of  Szakadka,  Austria, 
has  been,  purehase.l  by  the  Retmi  Tramways  Co.,  of  Brussels. 


A  commission  to  enquire  into  the  advisability  of  electric  tramways 
for  Tokid,  Japan,  has  been  appointed  by  the  authorities  of  that  city. 


The  Glasgow  Tramways  has  given  an  order  for  $500,000  worth 
of  steel  rails,  special  work,  etc..  to  the  Federal  Steel  Co.,  of 
America. 


It  is  stated  that  the  city  of  Moscow  has  been  offered  a  loan 
of  20,000.000  rubles  by  a  Berlin  bank,  for  the  purpose  of  building 
electric  tramways. 


A  bill  will  be  introduced  in  Parliament  asking  for  power  for  the 
Barnsley  Town  Council  to  construct  and  operate  tramways  for 
the  borough  and  suburban  districts. 


The  District  Council  of  A^ton,  England,  has  decided  to  purchase 
and  operate  the  tramways  owned  by  the  Birmingham  &  Aston  and 
City  of  Birmingham  Tramways  Cos. 


An  electric  tramway  will  probably  be  built  at  Teneriflfe,  Canarj 
Islands,  by  the  Electric  Tramway  Co.,  of  Teneriffe.  which  has 
been  organized  by  capitalists  at   Brussels. 


Messrs.  Kincaid.  Waller  it  Manville,  of  Westminster,  have  been 
asked  to  prepare  plans  and  estimates  for  an  electric  railway  to  be 
built  by  the  Town  Council  of  Cambridge,  England. 


Dawson  City,  in  the  Klondike,  is  to  have  an  electric  railway.  Ac- 
cording to  newspaper  reports,  a  line  is  now-  being  built  through 
the  city,  and  will  be  extended  across  the  Klondike  River  to  Klon- 
dike City. 


The  Ceylon  Government  Railways  is  asking  for  bids  until  Jan.  4, 
1900,  for  the  constructing  of  200  miles  of  light  railways.  Informa- 
tion can  be  secured  from  the  Crown  Agents  fc.r  the  Colonies,  Lon- 
don. England. 


The  tirst  section  of  the  Seville  (Spain)  Tramways  Co..  Ltd.,  has 
been  opened  to  traffic.  This  road  has  just  been  changed  from  horse 
traction  to  eiectricity,  and  several  extensions  built,  by  the  General 
Electricity  Co.,  of  Berlin. 


A  resolution  was  passed  some  time  ago  by  the  Dewsburg  (Eng.) 
Town  Council  agreeing  to  promote  a  bill  in  Parliament,  in  con- 
junction with  other  authorities,  to  obtain  powers  to  construct  a 
local  scheme  of  tramways. 


Frankfurt,  Germany,  has  been  empowered  to  purchase  the  ex- 
isting tramways  in  the  city,  extend  them  in  several  directions  and 
equip  them  for  electrical  operation.  It  is  stated  much  new  material 
will  be  contracted  for  at  once. 


The  owners  of  the  Federal  District  street  railway  in  Mexico 
City  have  purchased  the  street  railways  of  Guadalajara  for  $700,000 
after  prolonged  negotiations.  The  same  company  has  purchased 
the  street  railway  in  the  city  of  Puebla. 


The  Seine  Municipal  Council  will  grant  permission  to  the  Com- 
pagnic  dcs  Tramw.'iys  Elcctri<iucs  dc  la  Rive  Gauche  dc  Paris  to 
build  two  electric  railways  from  Uoulognc-sur-Scinc  to  Vinccnncs, 
and  from  Montrcuil  lo  Boulegne,  France. 


TIk-  Buenos  Ayrcs  Tramway  Co.  at  a  recent  meeting  declared 
a  dividend  of  £25,875  and  increased  its  capital  stock  £100,000. 
The  City  of  Buenos  Ayres  is  asking  for  bids  for  the  construction 
of  electric   tramways   to  certain   suburbs. 


Most  of  the  surface  lines  of  Berlin,  Germany,  are  operated  by  a 
company  with  a  franchise  still  having  20  years  to  run.  The  policy 
of  granting  no  more  franchises  has  been  decided  upon,  and 
hereafter  the  city  will  build  all  new  roads  itself. 


.Sanction  for  an  electric  tramway  15  miles  long  connecting  York. 
h'ngland,  with  ClifTe  Common  Station,  has  been  given  by  the 
Light  Railway  Commissioners,  and  a  permit  for  the  construction 
of  the  line  will  probably  be  issued  at  once  to  the  Escrick  and 
Riccall  Rural  District  Councils. 


A  school  of  instruction  for  inspectors  has  been  established  on 
one  of  the  Berlin  Tramways,  and  all  employes  of  this  class  will  be 
lequired  to  take  a  three  weeks'  course  of  lessons  on  the  care  and 
repair  of  car  equipment,  so  as  to  be  able  to  make  minor  repairs  in 
cases  of  breakdowns  and  thus  avoid  prolonged  blockades  of  the  line. 


Consul  Millner,  of  Calais,  under  date  of  Oct.  30,  1899,  informs 
the  department  that  a  company  organized  at  Paris  is  arranging  to 
establish  an  electric  railway  in  Calais.  The  equipment  has  not  yet 
been  purchased,  and  the  consul  thinks  that  United  States  manu- 
facturers may  wish  to  bid.  The  old  tram  cars  now  in  use  are  of 
American  make. 


The  city  of  Mannheim,  Baden,  Germany,  is  about  to  establish 
a  new  system  of  electrical  tramways,  to  be  owned  by  the  munici- 
pality. It  is  announced  bids  on  equipment  and  installation  will  be 
asked  for  in  the  near  future.  The  municipal  council  has  appointed 
as  director  of  the  system  Otto  Lowitt,  who  is  now  general  manager 
of  the  tramw.ays  at  Basel.  Switzerland. 


A  new  company  has  purchased  the  property  of  the  Tramway  & 
Omnibus  Co.,  of  Bordeaux.  France,  and  will  immediately  proceed  to 
improve  the  lines  and  substitute  electricity  for  horse  power.  Fur- 
ther particulars  can  be  obtained  from  M.  Breterton.  managing  di- 
rector Tram  &  Omnibus  Co.,  Rue  Tivoli.  Bordeaux.  France.  The 
chairman  of  the  board  of  directors  is  M.  Mercet.  10  Rue  de  Lon- 
dres.  Paris. 


The  Port  Stanley  Electric  Street  Railway  Co.  is  the  title  of  a 
concern  which  is  to  build  and  operate  an  electric  railway  from 
Port  Stanley  to  London,  Ontario,  a  distance  of  about  26  miles. 
The  former  place  is  a  popular  summer  resort  on  the  north  shore 
of  Lake  Erie  and  is  the  summer  place  of  residence  of  a  great  many 
St.  Thomas  and  London  people.  The  railway  will  follow  the  route 
known  as  the  London  and  Port  Stanley  gravel  road,  and  a  charter 
has  already  been  obtained  from  the  Ontario  government. 


Consul  Skinner  writes  that  the  Paris.  Lyons,  and  Mediterranean 
Railway  Company,  headquarters  at  88  rue  St.  Lazare.  Paris,  has 
undertaken  the  construction  and  operation  of  an  electric  railway  be- 
tween Fayet  and  Chamounix,  at  the  foot  of  Mont  Blanc.  The  line 
is  to  be  in  operation  within  twenty  months,  and  it  is  to  be  pre- 
sumed that  the  company  will  be  interested  in  propositions  for  ma- 
chinery and  equipment.  Power  is  to  be  furnished  by  the  River 
-Arve.     Contracts  for  the  road  bed  and  water  power  have  been  let. 


United  States  Minister  Herbert  W.  Bowen,  Persia,  writes  the 
department  as  follows:  "The  only  tramway  lines  existing  in  Persia 
are  those  in  Teheran,  which  were  laid  lo  years  ago,  and  are  the 
property  of  a  mixed  society  of  Belgians  and  Russians,  although  at 
the  present  time  most  of  the  stock  is  held  by  the  tinn  of  Poliakoo, 
of  Moscow.  The  lines  sre  about  six  miles  in  length,  and  are  laid 
with  ordinary  rails."  He  adds:  "Until  some  better  and  more  ex- 
peditious means  of  communication  has  been  provided,  it  will  be 
impossible  for  .\merican  manufacturers  to  compete  with  Russia  for 
the  supply  of  tramway  materials." 
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TWO   NEW   ROADS  NEAR  HAMILTON,   ONT. 


NEW  PUBLICATIONS. 


The  Hamilton  Electric  Light  &  Cataract  Power  Co.,  Ltd.,  in- 
tends to  build  an  electric  railwaj'  from  Hamilton  to  Guelph,  a 
distance  of  30  miles,  and  also  one  from  Hamilton  to  Waterloo, 
through  the  cities  of  Gait  and  Berlin,  a  distance  of  44  miles.  The 
power  for  both  these  lines  will  be  supplied  by  the  Cataract  Co.,  and 
will  be  derived  from  DeCew  Falls,  about  35  miles  from  Hamilton, 
so  that  the  total  transmission  in  the  longest  case  will  be  75  miles. 
The  roads  will  be  built  with  80-lb.  rails,  and  there  will  be  no  grade 
over  2;<2  per  cent,  the  intention  being  to  run  at  60  miles  an  hour 
and  give  an  hourly  service  between  Hamilton  and  Guelph. 

The  Cataract  Co.  now  owns  the  large  power  plant  at  DcCcw 
Falls,  the  Hamilton  Electric  Light  &  Power  Co.,  the  Hamilton 
Street  Ry.,  the  Hamilton  &  Dundas  Electric  Ry.,  and  the  Electric 
Power  &   Manufacturing  Co.,  of  Hamilton. 


COMBINATION   CARS  FOR  PEORIA,  ILL. 


The  Peoria  &  Pckin  Terminal  Railway  Co.  will  soon  place  in 
operation  on  its  lO-mile  line  connecting  Peoria  and  Pekin  several 
combination  cars  of  the  type  shown  in  the  accompanying  engrav- 
ing, for  which  we  are  indebted  to  the  Railway  .^ge.  The  cars  were 
built  by  the  .American  Car  Co.,  of  St.  Louis,  and  are  43  ft.  in  length, 
with  baggage  and  express  compartment.  They  have  a  seating 
capacity  of  40  passengers,  and  are  mounted  on  double  trucks  with 
a  2S-h.  p.  motor  on  each  of  the  four  axles.  The  cars  are  run  in 
trains  consisting  of  a  compartment  car  and  a  passenger  trailer  43 
ft.  in  length  with  a  seating  capacity  of  48. 

The  company  also  do  a  freight  business  over  the  same  tracks  by 
means  of  steam  locomotives,  having  three  60-ton  Baldwin  dummies 
and  large  modern  freight  cars  for  this  service. 


THE  ELECTRIC  STORAGE  BATTERY  CO.  has  reprinted 
the  article  on  "The  application  of  Storage  Batteries  in  Railway 
and  Power  Plants"  that  appeared  in  the  electric  railway  number  of 
Cassier's  Magazine  and  is  sending  it  to  interested  parties  as  Cir- 
cular No.  55. 


THE  RIDGWAV  DYNAMO  &  ENGINE  CO.,  of  Rulgnay, 
Pa.,  has  recently  issued  a  very  handsomely  printed  pamphlet  of 
ever  100  pages  devoted  to  illustrated  descriptions  of  the  Thompson- 
Ryan  dynamo  and  the  Mcl'lwen  automatic  engine,  which  are  made 
by  this  company. 


COPP'S  SETTLERS'  GUIDE,  the  21st  edition  of  which  is  be- 
fore us.  is  a  popular  exposition  of  our  public  land  system  in  the 
L'nited  States.  The  work  is  by  Henry  N.  Copp,  of  Washington. 
D.  C.  and  is  sold  at  25  cents.  Mr.  Copp  desires  the  address  of  all 
Lhiion  settlers  who  make  entries  before  June,  1874.  of  less  than  160 
acres.  The  chapter  on  surveys  tells  how  to  decipher  township  and 
section  corners  and  the  book  gives  the  latest  rulings  on  homestead 
and  other  laws. 


CONSTRUCTION  AND  REPAIR  OF  COMMUT.\TORS  is 
the  title  of  a  29-page  illustrated  pamphlet  by  L.  C.  Sharp,  of 
Omaha,  Neb.,  which  treats  of  the  electrical  and  mechanical  repairs 
of  commutators.  The  work  shows  the  operation  of  a  cominutator 
making  by  a  series  of  illustrations  which  are  accompanied  by  lucid 
explanations  which  clearly  explain  the  method  of  commutator 
building.  The  work  contains  14  illustrations  and  is  sold  for  50 
cents. 


.i.MUI.NAnuN  CAR  loli  iiiORIA  i  i'EKI.N  TliR.MINAL  RV.- AMERICAN  CAR  CO. 


GARCKE  ELECTRICAL  DIRECTORY. 


The  Garcke  Manual  of  Electrical  Undertakings  for  1900  is  just 
out,  and  it  will  be  welcomed  by  all  who  are  interested  in  the  de- 
velopment of  tramways  and  other  electrical  industries  in  Great 
Britain  and  her  colonies.  It  is  a  volume  of  1,036  pages,  com- 
prising a  directory  of  all  companies  and  manufacturers  that  pertain 
to  the  following  subjects:  Telegraphs,  telephones,  electricity  sup- 
ply, traction  and  manufacturing.  Also  a  directory  of  all  officials, 
including  directors  and  engineers  of  corporations. 

The  work  is  published  under  the  direction  of  Emile  Garcke,  of 
the  British  Electric  Traction  Co.,  Donington  House,  London,  Eng- 
land. It  is  evident  that  the  data  have  been  compiled  with  great 
care,  and  the  directory  is  certainly  the  inost  complete  ever  publishefl 
in  England.  The  Manual  sells  for  $3  net,  and  may  be  obtained 
through  C.  H.  Perrine,  825  Monadnock  Building,  Chicago,  111. 
»  »  > 

The  Chicago  City  Ry.  has  declared  its  usual  3  per  cent  quarterly 
dividend  payable  December  30th. 


THE  ARTICLES  announced  to  appear  in  the  Engineering 
Magazine  for  1900  include  papers  from  the  pens  of  some  of  the 
ablest  writers  on  engineering  subjects  on  both  sides  of  the  .'\t- 
lantic,  including  such  authorities  as  J.  Slater  Lewis,  Sir  B.  C. 
Browne,  J.  H.  Biles,  Philip  Dawson.  Dr.  Louis  Bell,  and  others. 


"NEW  TYPE  SUNBEAM"  is  the  title  of  a  handsome  pamphlelt 
by  the  Western  Electric  Co.,  describing  the  "Sunbeam"  lamp  for 
which  it  is  exclusive  agent.  A  complete  new  type  has  been  devel- 
oped, and  the  styles  of  the  same  are  shown  in  the  illustration  in 
the  catalog. 


THE  LIGHT  RAILWAY  &  TRAMWAY  JOURNAL  is  the 
name  of  a  monthly  published  at  London  and  devoted  to  tramway 
interests  in  Europe.  The  issue  for  November  contains  several  arti- 
cles of  unusual  interest,  including  a  description  of  the  Carlisle  Elec- 
tricity Works  and  the  Darwen  Electricity  Works,  Notes  on  the 
Light  Railways  and  Tramways  of  London,  and  shorter  articles 
dealing  with  live  operating  problems. 
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PERSONAL. 


MR.   W.   C.   ilJiLLEK,   formerly  of  Montgomery,   I'a.,   has  as- 
sumed the  duties  of  general  manager  of  the  Rapid  Transit  Ry.,  of 


Xenia,  O. 


MR.  THOMAS  K,  MITTRN,  general  suiK-nnten.lcnt  oi  the 
Milwaukee  Klectric  Railway  &  Light  Co.,  has  returned  from  an  ex- 
tensive trip  in  the  East. 


MR.  JOHN  M.  ROACH  was  on  November  20lh  chosen  vicc- 
])resident  of  the  Chicago  Union  Traction  Co.,  succeeding  Mr. 
Walter   II.   Wilson,   who   resisiined. 


MR.  A.  K.  BAYLOR,  MR.  H.  F.  I'ARSIIALL  AND  MR. 
ROBERT  W.  BLACKWELL,  the  well-known  electrical  men  of 
London,  arrived  in  this  country  last  month. 


MR.  N.  C.  DRAPICR  has  left  the  Central  Railway  Co.,  of 
Peoria,  HI.,  to  take  up  the  duties  of  mechanical  engineer  for  the 
recently  completed  Peoria  &  Pekin  Terminal  Ry. 


MR.  J.  II.  CARSON,  formerlypresident  of  the  Sterling  Supply  & 
Manufacturing  Co..  and  now  president  of  the  Sterling-Mcaker  Co.. 
was  a  caller  on  the  "Review"  in  Chicago  recently. 


MR.  E.  P.  SHAW,  JR.,  on  December  ist  resigned  his  position 
as  general  manager  of  the  Manchester  Street  Ry.,  Manchester,  N. 
H.,  and  Mr.  J.  B.  Smith  has  been  elected  to  fill  the  vacancy. 


MR.  CHARLES  G.  WING.ATE  has  been  appointed  assistant  su- 
perintendent of  the  Metropolitan  Street  Railway  Co..  of  New  York; 
he  was  formerly  superintendent  and  chief  engineer  of  the  Hunting- 
ton (N.  Y.)  Railroad  Co. 


CORNELIUS  JEROME  SIMMONS,  JR.,  second  vice-presi- 
dent ot  the  Collins  Park  &  Belt  R.  R.,  Atlanta,  Ga.,  son  of  Pres. 
C.  J.  Simmons,  of  th.it  company,  is  probably  the  youngest  street 
railway  official,  being  only  12  years  old. 


MR.  HENRY  N.  RANSOM,  purchasing  agent  for  the  Inter- 
national Traction  Co.,  of  BuilfalOj  was  married  on  November  21st 
to  Miss  Alice  Gillet.  The  ''Review"  joins  with  Mr.  Ransom's 
many  friends  in  heartiest  congratulations. 


MR.  JAMES  BOYD,  well  known  to  many  of  our  readers 
through  his  former  connection  with  the  "Review"  as  assistant 
editor,  has  been  admitted  to  the  Chicago  bar  and  opened  an  office 
at  1218  Ashland  Block.  We  wish  him  the  deserved  success  we  feel 
sure  he  will  attain. 


MR.  C.  J.  REILLY  resigned  his  position  as  chief  engineer  and 
superintendent  of  motive  power  of  the  Chicago  City  Ry.  on  No- 
vember ist,  to  become  superintendent  of  the  Sandusky  Portland 
Cement  Co.,  at  Syracuse,  Ind.,  where  the  company  is  now  building 
an  extensive  cement  mill.  The  new  mill  will  be  operated  through- 
out by  electricity,  the  three-phase  system  being  used. 


COL.  G.  B.  M.  HARVEY,  who  has  been  placed  at  the 
head  of  the  extensive  publishing  interests  of  Harper  &  Brothers, 
is  financially  connected  with  a  number  of  important  street  railway 
properties  in  the  United  States  and  Cuba.  He  has  been  associated 
on  several  occasions  with  Mr.  W.  C.  Whitney  in  the  latler's  rail- 
way enterprises,  and  is  at  the  head  of  the  Harvey  syndicate,  which 
owns  the  street  railway  system  of  Havana. 


MR.  JOHN  PATTERSON,  of  Hamilton,  Ont.,  is  known  as  the 
"eleetricaf  man"  of  that  city,  and  in  this  field  he  has  achieved  great 
success.  In  the  So's  he  began  to  develop  the  electric  undertakings 
which  have  since  done  so  much  for  the  city.  In  189S  the  electric 
line  around  the  beach  to  Burlington  was  completed  and  the  next 
year  Mi".  Patterson  organized  the  Cataract  Power  Co.  to  develop 
power  at  DeCew's  Falls  and  transmit  it  to  Hamilton.  This  com- 
pany now  has  a  capital  of  $3,750,000  and  controls  the  Hamilton 


Electric  Light  &  Power  Co.,  the  Hamilton  Street  Railway  Co.,  the 
Hamilton  &  Dundas  Electric  Ry.,  the  Hamilton  Radical  Electric 
Ry.,  and  the  Electric  Power  &  Manufacturing  Co.,  of  Hamilton. 

MR.  W.  J.  JOHNSTON,  the  well-known  publisher,  now  making 
a  lour  of  the  world,  was  given  a  complimentary  dinner  at  Tokyo, 
Japan,  while  visiting  that  city  by  Professor  I.  Fujioka,  president 
of  the  Tokyo  Electric  Co.,  and  Mr.  S.  Katoni,  editor  of  the  Elec- 
trical Friend.  The  dinner  was  served  in  true  Japanese  style,  with 
the  usual  accompaniment  on  such  occasions  of  singing  and  dancing 
by  geisha  girls. 


MR.  ALFRED  FAIRMAIRN,  for  several  years  paymaster  of 
the  Montreal  (Can.)  Street  Railway  Co.,  has  been  appointed  comp- 
troller of  the  West  India  Tramway  Co.,  Kingston,  Jamaica. 


OBITUARY. 


MR.  F.  J.  ODONOGHUE,  superintendent  of  the  Nashua  (N. 
11.)  Street  Ry.  and  well  known  in  street  railway  circles  in  the  East, 
died  on  November  loth. 


VICE-PRESIDENT  HOBART,  who  died  November  21st,  was 
({uite  as  |jr<iminent  in  financial  circles  as  in  politics,  and  among  his 
wide  interests  Were  large  investments  in  street  railway  properties. 
Mr.  Hobart  was  president  of  the  Paterson  Railway  Co.,  of  Pater- 
son,  N.  J. 


MR.  V.  C.TURNERdied  at  his  home  in  this  cityon  December  2d, 
of  apoplexy.  Mr.  Turner  was  born  in  Malta,  Saratoga  County, 
New  York,  Feb.  25,  1823;  he  came  to  Chicago  in  1848  and  engaged 
in  the  practice  of  law.  In  i860  he  became  interested  in  North  Chi- 
cago City  Ry.,  and  was  president  of  the  company  from  1867  to  1886. 


MR.  ROBERT  F.  FOX,  who  was  for  some  time  superintendent 
of  the  Scranton  (Pa.)  Railway  Co.,  and  more  recently  general  man- 
ager of  the  Wilmington  &  Chester  Traction  Co.,  of  Wilmington, 
Del.,  and  the  Chester  (Pa.)  Traction  Co.,  died  last  month  at  his 
home  in  Meadville,  Pa.,  after  an  illness  of  several  weeks.  Before 
going  to  Scranton,  Mr.  Fox  held  the  position  of  assistant  en 
gincer  of  the  Brooklyn  (N.  Y.)  roads. 


MR.  J.  H.  VANDERVEER,  superintendent  of  shops  of  the 
Brooklyn  Heights  Railroad  Co.,  died  at  his  home  in  Bay  Ridge, 
N.  Y.,  December  3d,  of  typhoid  fever.  Mr.  Vandervecr  had  an 
extensive  experience  in  both  railroad  and  street  railway  work  and 
was  considered  an  expert  on  the  subject  of  maintenance  of  rolling 
stock.  In  November  he  read  a  paper  on  "Care  of  Car  Equipment" 
before  the  American  Street  Railway  Association  at  Chicago.  He 
was  at  various  times  connected  with  the  Central  Railroad  of  New 
Jersey,  the  Erie  R.  R.,  and  the  street  railway  lines  at  Scranton,  Pa., 
leaving  this  latter  position  in  1893  to  enter  the  engineering  depart- 
ment of  the  Brooklyn  City  R.  R..  where  he  remained  through  the 
various  consolidations,  and  was  finally  promoted  to  the  office  of 
superintendent  of  shops. 

«  ■  » 

FIRST  HONORS  FOR  PANTASOTE. 


The  highest  award,  a  silver  medal  and  diploma  of  merit,  was 
conferred  by  the  National  Export  Exposition,  of  Philadelphia, 
upon  the  Pantasote  Co.,  for  products  exhibited  in  competition. 
The  committee  of  award  was  appointed  by  the  Franklin  Institute, 
which  has  an  enviable  reputation  for  impartial  and  thorough  in- 
vestigations. 

The  award  thus  obtained  will  doubtless  be  exceptionally  gratify- 
ing to  the  recipients  whose  products  have  attained  a  widespread 
popularity  and  sale  in  this  country  and  in  Europe  as  materials  for 
upholstering  car  seats,  furniture,  carriages,  etc..  and  for  car  cur- 
t.tins.  The  fact  that  the  United  States  Government,  during  the 
Spanish  War,  adopted  Pantasote  for  all  ambulance  upholstering 
and  for  other  army  uses  was  a  high  testimonial  to  its  merits.  Its 
freedom  from  liability  to  rot,  peel  or  crack,  its  non-infiammable 
quality  and  the  fact  that  it  is  germ  proof  makes  it  extremely  de- 
sirable for  the  purposes  for  which  it  is  intended  and  renders  it  a 
most  satisfactory  substitute  for  leather,  and  in  some  respects  its 
superior. 
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NEW   M'GUIRE  LOCOMOTIVE. 


KANSAS  CITY-TOPEKA  ROAD. 


The  McGuire  Manufacturing  Co.  has  just  delivered  to  the  Gen- 
eral Electric  Co.,  of  Schenectady,  N.  Y.,  one  of  the  most  compact 
electric  locomotives  that  this  company  has  yet  turned  out.  It  is 
only  14  ft.  over  all  and  weighs  complete  about  22  tons.  It  is  fitted 
with  Westinghouse  automatic  air  brakes,  Trojan  couplers,  chime 
whistles,  General  Electric  air  compressors,  and  two  G.  E.  51  elec- 
tric motors  of  150  h.  p.  each,  giving  the  machine  a  capacity  of 
300  h.  p. 

The  largest  one  of  these  locomotives  yet  turned  out  by  the  Mc- 
Guire company  weights  60  tons,  and  is  in  operation  at  Yonkers.  N. 
Y.,  for  hauling  steam  cars  through  the  tunnel  at  that  point,  and  the 
company  has  made  several  weighing  only  4  tons,  for  mining  pur- 
poses. The  McGuire  company  is  busy  this  month  with  orders  for 
points  so  widely  separated  that  it  is  noticeable.  It  is  building  60 
trucks  for  San   Francisco.  120  for  Havana.   Cuba.  30  pair  for  the 


The  Kansas  City  Lawrence  &  Topeka  Railway  Co.  was  organ- 
ized in  September  last  under  the  laws  of  the  state  of  Kansas,  with 
an  authorized  capital  of  $2,000,000.  The  company  has  authorized 
the  issue  of  $1,500,000  of  5  per  cent  first  mortgage  bonds.  It  has 
purchased  the  Laurence  &  Emporia  Ry.,  known  as  the  Carbon- 
dale  road,  and  also  the  Kansas  City,  Bonner  Springs  &  Topeka 
road,  the  Lawrence  Street  Car  line  and  the  East  Side  Circle  Ry., 
at  Topeka.  The  line  between  Kansas  City  and  Topeka  will  be  68 
miles  in  length  and  the  company  expects  to  make  arrangements 
with  the  Metropolitan  road  at  Kansas  City  to  use  the  latter's  tracks 
as  an  entrance  to  the  city;  also  with  the  city  line  at  Topeka  for 
enrance  to  that  city.  It  is  now  constructing  the  road  the  whole 
distance  between  Kansas  City  and  Topeka.  The  officers  of  the 
company  are:  President,  Henry  G.  Pert,  of  Kansas  City  Mo.; 
vice-president.     C.   C.    Baker,    Topeka,     Kan.;     treasurer,    W.   A. 


Mcr-.UIRE  LOCOMOTIVK  FOR  GENERAL  ELECTRIC  CO. 


Australian  Government,  and  finishing  the  order  for  300  for  the 
Northwestern  Elevated  of  Chicago,  with  smaller  orders  from  every 
part  of  this  country.  It  is  just  closing  up  the  largest  snow  plow 
business  the  company  has  ever  done  in  one  year,  with  two  orders. 
10  for  Washington,  D.  C,  and  15  for  St.  Louis,  besides  a  large 
number  of  single  orders,  among  them  being  one  for  Spokane. 
Wash.,  and  one  for  Burlington,  Vt. 

Plans  are  being  prepared  for  an  additional  building  to  be  added 
to  the  McGuire  plant  this  winter.  It  will  cover  the  piece  of  ground 
on  the  corner  of  Kinzie  and  Morgan  Sts.,  being  116  ft.  on  Morgan 
by  166  ft.  on  Kinzie.  This  building  will  be  five  stories  high  and 
devoted  entirely  to  sweeper,  electric  locomotive,  and  sprinkler 
woodwork.  The  McGuire  company  will  introduce  a  new  sprinkler 
the  coming  year,  which  will  be  distinctive  in  design  and  construc- 
tion. It  is  to  be  equipped  with  sweeper  as  well  as  a  sprinkler,  which 
for  traction  purposes  will  certainly  be  a  great  advantage  and  will 
be  appreciated  by  managers  who  realize  the  economy  of  having  a 
clean  rail. 

•-•-• 

The  city  council  of  McKeesport,  Pa.,  passed  an  ordinance  last 
month  placing  a  tax  of  $100  a  year  on  all  street  railway  cars  in  the 
city  used  for  carrying  express  packages. 


Bunker,  Kansas  City;  secretary,  Geo.  J.  Kensingcr,  Kansas  City, 
The  directors  include  the  four  officers  and  J.  D.  Bowersock,  Law- 
rence, Kan.;  W.  C.  Endsley,  Kansas  City;  J.  W.  McDanield,  Bon- 
ner Springs,  Kan.;  J.  W.  Hirst,  Omaha,  Neb.;  Willard  E.  Winner, 
Lansing,  Kan. 

♦  «  » 

FOREIGN  AGENCY  DESIRED. 


Messrs.  E.  H.  Cadiot  &  Cie.,  12  Rue  St..  Georges,  Paris,  France, 
who  m.ike  a  specialty  of  general  electric  supplies,  wish  to  become 
the  French  representatives  of  American  companies  making  steel 
rails  and  street  railway  poles,  and  desire  that  such  companies  will 
enter  into  correspondence  with  them. 


PAVING  THE  DEVIL'S  STRIP. 


The  Hamilton  (O.)  &  Lindenwald  Electric  Transit  Co.  is  re- 
quired to  pave  between  the  rails  and  8  in.  outside,  and  it  contends 
that  its  portion  of  the  devil's  strip  between  double  tracks  is  only 
16  in.  The  company  recently  sued  to  restrain  the  city  treasurer 
of  Hamilton  from  collecting  for  more  than  for  the  l6  in.  of  this 
strip,  and  the  court  granted  the  injunction. 


Dec.  is,  1899.] 
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THK  CHKISTKNSICN  IC  NGINKK  RING  CO.,  Milwaukee, 
tlirougli  its  luiroiii'an  afe'int,  J.  S.  Hamlin,  has  sold  the  Compagnic 
Gc-iierali'  do  Traolion,  of  I'aris,  180  sets  of  air  br.aKe  eciiiiinniiil.  ' 


THE  CLING-SUKKACJC  MANUFACTURING  CO.,  of  Buf- 
falo, N.  Y.,  reports  rapidly  increasing  sales  of  "Cling-Surfacc," 
both  domestic  and  foreign.  A  recent  letter  from  the  Union  Trac- 
tion Co.,  of  Philadelphia,  P'a.,  says:  "We  herewith  order  a  second 
can  which  is  evidence  that  we  consider  'Cling-Surface'  entirely  sat- 
isfactory." 


THK  GARL  ELECTRIC  CO.  has  completed  its  new  factory 
at  Akron,  O.,  and  recently  elected  new  oificers  as  follows:  Hugo 
.Schumacher,  president;  and  M.  Garl,  superintendent.  An  office 
has  also  been  established  in  Chicago,  at  1015  Monadnock  Building. 
The  specialties  manufactured  include  electric  supplies  and  a  full 
line  of  telephone  material  and  etiuipnient. 


THE  JOSEPH  DIXON  CRUCIBLE  CO.  announces  that  from 
this  time  forth  it  is  an  out  and  out  "expansionist."  The  reason 
is  that  one  mail  recently  brought  live  orders  from  Manila  for 
Dixon's  graphite  pencils,  graphite  crucibles  and  graphite  lubricants. 
The  company  believes  that  the  "open  door"  will  swing  easier  if 
the  hinges  are  lubricated  with  Dixon's  graphite. 


THE  HUNTER  ILLUMINATED  CAR  SIGN  CO.,  Cincin- 
nati, is  now  working  upon  several  large  orders  which  will  keep 
its  factory  busy  for  five  months  to  come.  The  company  has  re- 
cently received  orders  from  the  Washington  Water  Power  Co.,  Spo- 
kane, Wash.;  Holyoke,  (Mass.)  Street  Railway  Co.;  Metropolitan 
Street  Railway  Co.,  Kansas  City;  Decatur  (111.)  Traction  &  Elec- 
tric Co. 


THE  SCARRITT  FURNITURE  CO.,  St.  Louis,  is  rapidly  se- 
curing the  trade  in  car  seats,  not  only  because  its  product  aflfords 
so  large  a  variety  to  select  from,  but  because  its  prices  arc  attrac- 
tive. Its  location  in  the  largest  street  car  building  city  in  the  world 
also  has  a  tendency  to  favor  the  Scarritt  Co.,  as  the  car  builders 
do  not  have  to  wait  for  annoying  delays  in  shipment  of  seats  by 
freight.    The  popularity  of  the  Scarritt  seat  is  unquestioned. 


JUDGE  PUTNAM,  of  the  United  States  Circuit  Court,  on  Oct. 
4,  1899,  in  the  case  of  the  Duff  Manufacturing  Co.  v.  Norton,  at 
final  hearmg,  again  sustained  the  Barrett  lifting  jack  patent  455-993 
of  July  14,  1891,  as  valid  and  infringed  by  Arthur  O.  Norton,  ot 
Boston.  He  ordered  the  preliminary  injunction  granted  last  spring 
against  Norton  made  perpetual.  In  so  doing,  the  judge  followed 
the  several  decisions  made  at  Pittsburg,  Philadelphia  and  Kala- 
mazoo. 


THE  BIBBER-WHITE  CO.,  which  was  some  time  since  tem- 
porarily embarrassed  by  having  furnished  a  large  amount  of  con- 
struction material  to  a  road  which  failed  to  meet  its  payments,  has 
arranged  with  its  creditors  for  payments  on  installment  plan, 
which  will  soon  clean  its  accounts  up,  and  is  now  doing  a  large 
and  prosperous  business.  The  many  friends  of  the  gentlemen  en- 
gaged in  the  company  will  be  pleased  to  learn  of  their  good 
prospects. 


THE  CHICAGO  MICA  CO.,  miner,  importer  and  manufacturer 
of  mica  for  all  purposes,  has  just  moved  into  its  new  factor)'  at  Val- 
paraiso, Ind.  The  main  building  is  a  three-story  structure  100  x 
60  ft.,  and  a  second  building  100  x  40  ft.  is  arranged  for  making 
"micabond"  cloth,  paper  and  "Champion"  compound.  The  steam 
plant  occupies  a  separate  building.  This  company  was  organized  a 
year  ago  and    has  been  remarkably  successful.     The  officers  are: 
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I'residml,  Milton  .'\.  Snider;  vicc-piesidcnt,  J.  W.  Scfton;  secretary, 
W.   I'".  Hatch;  treasurer,  Henry   K.  Miller. 


THE  CARPENTER  STEEL  CO.  is  one  of  the  largest  manu- 
facturers of  crucible  steels,  which  it  makes  with  the  greatest  care 
from  the  bes:  and  purest  iron  to  meet  the  demand  for  superior  fine- 
ness and  durability.  The  executive  offices  arc  at  No.  1  Broadway, 
New  York;  the  works  are  at  Reading,  Pa.,  and  sales  offices  and 
warehouses  are  maintained  at  New  York,  Chicago  and  Toledo, 
where  large  and  well  assorted  local  stocks  are  carried,  enabling 
prompt  shipments  to  be  made.  The  Chicago  office  is  at  9  Canal 
St.,  and  is  in  charge  of  F.  W.  Lane.  A  recent  publication  is  a  30- 
page  pamphlet  descriptive  of  Carpenter  steels,  which  will  be  sent 
on  application. 


THE  Q  &  C  CO.,  Chicago,  under  dale  of  November  27lh,  sends 
us  the  following  notice  which  will  be  of  interest:  "Referring  to  the 
articles  now  appearing  in  the  mechanical  papers  pertaining  to  liti- 
gation on  pneumatic  tools,  and  in  order  to  make  clear  the  position 
of  the  Q  &  C  Co.,  we  wish  to  distinctly  state  that  we  are  not  in 
any  way  involved  in  this  controversy.  The  line  of  tools  manufac- 
tured by  us  are  protected  by  our  own  patents,  unique  and  broad  in 
themselves  and  absolutely  clear  from  any  infringement.  Full  pro- 
tection will  be  given  to  any  purchaser  of  our  tools  from  any  liability 
on  account  of  their  use.  We  also  wish  to  state  that  we  have  com- 
pleted our  line  of  pneumatic  tools  and  in  addition  to  hammers 
and  riveters  will  shortly  offer  for  sale  pneumatic  drills,  both  for 
metal  and  wood  work,  and  pneumatic  hoists,  and  tnist  that  you 
will  investigate  the  advantages  of  our  devices  before  purchasing  any 
tools  of  this  description." 


THE  WESTERN  ELECTRICAL  SUPPLY  CO.,  of  St.  Louis, 
has  recently  taken  the  exclusive  territorial  agency  for  the  Multi- 
plex Reflector  Co.  It  claims  these  corrugated  reflectors  and  head- 
lights to  be  an  entirely  new  departure  and  the  latest  and  best  thing 
in  the  reflector  line  yet  produced,  and  that  they  produce  300  per 
cent  more  light  than  any  other  plain  or  parabolic  reflector  on  the 
maket.  Comparisons  are  invited  to  substantiate  this  claim.  They 
are  especially  adapted  for  street  railway  work  and  certainly  deserve 
the  consideration  of  anyone  on  the  market  for  a  first-class  and 
strictly  up-to-date  head-light. 

The  company  makes  an  electric  arc  head-light  with  automatic 
regulation,  which  it  is  claimed  is  the  only  self-regulating  arc  head- 
light made.  These  head-lights  are  so  constructed  that  no  amount 
of  jarring  or  vibration  will  disturb  their  adjustment  or  affect  the 
light  in  the  least.  They  arc  always  glad  to  send  these  head-lights 
out  on  trial,  or  for  competitive  tests.  Printed  matter,  price  lists  and 
full  information  furnished  on  application. 


E.  G.  JOHNSON  &  CO..  1135  Broadway,  New  York,  who  make 
a  specialty  of  electric  railway  construction  and  supplies  of  every 
description,  has  lately  added  to  its  regular  business  an  agency  to 
supply  trolley  and  cable  roads  with  experienced  employes.  All 
men  furnished  by  the  firm  have  had  experience  in  the  line  that 
they  are  engaged  for,  doing  away  with  the  loss  of  time  used  in 
breaking  in  new  and  inexperienced  men;  also  loss  by  damages 
thus  incurred.  .\1I  men  supplied  by  the  firm  are  known  to  be 
skilled  and  reliable.  They  always  have  the  following  line  that  can 
be  furnished  at  short  notice:  engineers,  firemen  and  oilers  for 
power  house;  section  foremen  and  laborers  for  track  work;  elec- 
tricians, linemen  and  helpers  for  overhead  work;  motormen.  con- 
ductors and  inspectors  for  operating  all  kinds  of  cars  and  motors. 
No  charge  is  made  the  roads  for  the  help  engaged  through  this 
agency  except  for  strike  work;  terms  for  this  will  be  given  on  ap- 
plication. This  firm  also  handles  second  band  cars,  trucks,  arma- 
tures, etc. 
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THE  M'GUIRE  MANUFACTURING  CO.  has  recently  ship- 
ped one  of  its  snow  sweepers  to  the  Wheeling  (\V.  Va.)  Railway 
Co. 


THE  FACTORY  of  the  United  States  Carbon  Co.,  of  Cleveland, 
was  badly  damaged  by  fire  on  November  17th.  It  is  believed  the 
loss  on  the  structure  and  stock  will  reach  $to.ooo. 


MR.  GEORGE  S.  HASTINGS,  one  of  the  best  l<nown  and  most 
popular  sales  agents  in  the  field,  has  resigned  his  position  5s  west- 
ern representative  of  the  Brill  Co.  and  accepted  a  connection  with 
the  Christenscn  Engineering  Co.,   Milwaukee. 


THE  JACKSON  &  SHARP  CO.,  Wilmington,  Del.,  has  re- 
ceived the  contract  to  build  100  trolley  cars  to  be  used  on  the  Paris 
Exposition  grounds.  The  company  is  said  to  be  bidding  on  orders 
aggregating  more  than  1,500  for  various  European  cities. 


THE  REVIEW  OF  REVIEWS  for  December  is  a  particularly 
interesting  number;  it  discusses  the  significance  of  the  elections, 
the  progress  of  the  two  wars  now  pending  and  several  other  ques- 
tions now  exciting  controversy  in  American  political  circles. 


THE  STERLING  VARNISH  CO.,  of  Pittsburg.  Pa.,  has  just 
issued,  under  the  title  of  "Sterling  Extra  Insulating  Varnish,"  a 
little  book  of  84  pages  with  70  reproductions  of  letters  received  by 
the  company  from  diflferent  customers,  each  letter  being  either  an 
order  or  a  warm  testimonial. 


THE  ORIENT  ELECTRICAL  CO.,  of  Youngstown,  O.,  points 
out  that  it  is  good  luck  to  buy  the  O^'en'  incandescent  lamps 
when  replenishing  stock,  in  a  little  eight-page  circular  just  issued. 
The  company's  watchword  while  making  these  lamps  is,  "Quality 
has  precedence  over  all  other  factors." 


THE  WALWORTH  MANUFACTURING  CO.  is  sending  out 
with  its  compliments  a  pocket  map  of  the  Philippine  Islands,  which 
contains  much  valuable  information  concerning  our  new  posses- 
sions. The  company  also  announces  that  on  December  1st  it 
moved  into  its  new  store  at  130-136  Federal  St.,  Boston. 


THE  H.  C.  ROBERTS  ELECTRIC  SUPPLY  CO.  is  the 
title  of  the  successor  to  the  Franklin  Electric  Supply  House,  of 
Philadelphia,  the  Roberts  company  having  purchased  the  good  will, 
stock  and  fixtures  of  the  latter  company  on  November  14th.  The 
new  concern  will  have  its  headquarters  at  831  Arch  St.,  Phila- 
delphia. 


THE  BULLOCK  MANUFACTURING  CO.,  of  Cincinnati,  is 
now  advertising  for  bids  to  extend  its  main  building  200  ft.,  making 
the  machine  shop  loi  x  500  ft.  The  tremendous  volume  of  business 
that  has  come  to  the  company  from  all  parts  of  the  world  during 
the  last  six  months  makes  it  imperative  that  this  work  be  completed 
with  all  possible  haste. 


HENRY  PELS  &  CO.,  of  Berlin,  with  New  York  offices  at  66 
Broad  St.,  have  issued  an  artistically  printed  folder  describing  the 
Werner  patent  portable  punching  and  cutting  machines,  for  which 
they  are  agents.  These  tools  are  for  punching  and  cutting  by  hand 
power,  beams,  channels,  angle  and  flat  bar  iron,  etc.,  and  can  be 
used  to  advantage  in  constructing  bridges,  viaducts,  elevated  rail- 
roads, roofs,  buildings  or  other  iron  and  steel  structural  work. 


THE  CENTRAL  ELECTRIC  CO.,  of  Chicago,  is  well  pleased 
with  the  volume  of  business  received  during  the  past  few  months, 
and  with  the  outlook  for  the  future.  This  company  carries  in  stock 
an  absolutely  complete  line  of  electrical  supplies,  including  the 
smallest  parts,  and  is  therefore  prepared  to  save  street  railway 
companies  considerable  expense  by  being  able  to  ship  everything 
required  in  the  diflferent  departments  at  one  time.  The  company 
expects  to  announce  shortly  that  it  has  taken  several  new  important 
agencies. 


THE  AMERICAN  CAR  CO.,  St.  Louis,  has  recently  shipped 
the  first  20  cars  of  an  order  for  the  New  Orleans  &  CarroUton 


Railroad  Co.,  New  Orleans,  and  they  were  put  in  service  Decem- 
ber 4th.  The  cars  were  built  after  the  plans  and  specifications  of 
Ford,  Bacon  &  Davis,  engineers  for  the  railroad,  and  are  31  ft. 
long  mounted  on  "Lord  Baltimore"  single  trucks  with  two  G.  E. 
1,000  motors.  The  cars  are  very  handsomely  finished  both  outside 
and  inside. 


THE  FILER  &  STOWELL  CO.,  of  Milwaukee,  has  been  so 
crowded  with  work  during  the  past  year  that  it  has  decided  to  en- 
large its  plant  by  building  an  addition  to  cost  $60,000.  In  order  to 
get  room  in  which  to  erect  wider  buildings  the  company  has  peti- 
tioned the  city  to  vacate  the  street  bounding  its  plant  on  the  east; 
the  street  in  question  has  never  been  used  as  a  thoroughfare.  The 
Filer  &  Stowell  Co.  is  the  second  largest  engine  building  concern 
west  of  the  Allegheny  Mountains. 


THE  FAIRMOUNT  CONSTRUCTION  CO.,  of  723  Walnut 
St.,  Philadelphia,  has  increased  its  capital  stock  to  $200,000.  Thp 
present  directors  are:  Clarence  P.  King,  president;  Josiah  B.  Sey- 
bert,  treasurer;  John  G.  Voglcr,  Frederick  H.  Treat,  all  of  Phila- 
delphia, and  Hon.  Robert  S.  Clynier,  of  Woodbury,  N.  J.  The 
company  has  constructed  a  number  of  electric  railways  and  electric 
light  plants,  and  has  lately  secured  two  contracts  for  electric  rail- 
ways, which  it  will  proceed  to  build  at  once.  Joseph  MacCarroll. 
former  president,  has  disposed  of  his  interest  in  the  company. 


G.-\TES  &  RANDOLPH  are  doing  a  large  business  with  their 
Waverly  automobiles  and  it  will  pay  all  street  railway  men  to  see 
their  rigs  at  No.  15  Monadnock  Block,  Chicago.  The  Waverly 
people  have  worked  out  the  automobile  problem  on  the  basis  of 
street  car  practice,  which  has  been  thoroughly  threshed  over. 
Gates  &  Randolph  also  report  a  very  large  trade  in  Le  .Valley  car- 
bon brushes,  which,  though  the  most  expensive  brushes  made,  give 
such  perfect  satisfaction  that  the  price  cuts  no  figure.  Their  busi- 
ness in  street  railway  generators  of  the  Triumph  Electric  Go's, 
make  is  also  very  satisfactory. 


THE  WESTERN  ELECTRIC  CO.,  of  Chicago,  has  recently 
issued  a  sma]l  four-page  bulletin  on  annunciators,  in  which  is  given 
a  list  of  its  latest  style  D  hotel  annunciators  and  return  call  push 
button  board.  There  are  also  listed  a  line  of  smaller  annunciators 
and  elevator  annunciators.  This  bulletin  is  numbered  22  A.  The 
company  has  also  a  neat  circular  describing  the  pendant  push  but- 
ton switch.  The  purpose  of  these  switches  is  to  connect  chan- 
deliers, fan  motors,  or  other  devices,  with  the  switch  by  means  of 
a  drop  cord,  allowing  the  switch  to  hang  within  easy  reach.  They 
are  made  in  two  sizes,  viz..  5  amperes  and   10  amperes. 


THE  SARGENT  CO.,  Chicago,  has  mailed  to  the  trade  a  six- 
page  folder  which  is  intended  to  be  gummed  into  the  M.  C.  B.  book 
of  rules  for  car  interchange  and  repairs.  Four  pages  are  devoted  to 
an  index  of  Rules  3  to  9  and  two  pages  to  a  reproduction  of  the 
"Sargent  Co.  Knuckle  Chart."  Concerning  this  folder  a  promi- 
nent superintendent  of  motive  power  recently  wrote  the  Sargent 
Co.  as  follows:  "I  have  your  circular  regarding  supply  of  Index 
to  M.  C.  B.  code  of  rules  and  beg  to  acknowledge  receipt  of  the 
form,  which  is  certainly  a  big  improvement  on  the  rules.  They  will 
serve  as  a  guide  and  ready  reference  which  will  be  much  appre- 
ciated. I  have  placed  it  in  the  hands  of  our  employes  entitled  to  the 
M.  C.  B.  rules." 


Shoveling  out  snow  drifts  commenced  early  this  year.  The  West- 
brooke,  Windham  &  Naples  Electric  Railroad  Co.  had  a  crew  out 
on  November  nth  cutting  through  snow  drifts  several  feet  high. 


In  tearing  up  a  street  in  Johnstown,  Pa.,  recently,  workmen  have 
unearthed  the  ties  of  the  old  horse  car  line  which  traversed  that 
part  of  the  city  previously  to  the  flood  several  years  ago.  The  old 
ties,  which  are  in  a  good  state  of  preservation,  are  nearly  2  ft.  below 
the  surface  now. 


The  International  Traction  Co.  has  completed  the  laying  of 
tracks  on  the  Riverway  between  Falls  St.  and  Niagara  St.  at  Niag- 
ara Falls.  The  erection  of  poles  and  wire  will  soon  be  finished  and 
then  there  will  be  a  belt  line  about  the  gorge. 
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CHARLES  J,  MAYER, 


*-  10  SOUTH  TENTH  STREET.  "^^f 


A,  H,  ENGLUND, 


CABLE  ADDRESS: 

"MAYLUND"Philadelphi*. 
A  B,  C.  Code,  4th  Ed, 


10  SOUTH  TENTH  STREET, 
RHIL/\DELRHIA,     PA. 


NKW  YORK  OFFICE: 
85   LIBERTY   STREET. 


Electric  Railway  Material   and   Supplies  of  Every  Description. 


We  are  exclusive  Territorial  Representatives  of  the  following  leading  Manufacturers  of  Railway  Materials: 


R.  D.  Niittall  Co.,  Allegheny.  Pa. 

(iears,  PlilioliH,  Br.irliiirH<  Trolleyii,  Etc. 

Van  Wag-oner  &  Williams  HarthVareCo..       .  Clevclaiul, O. 

Drop  Forjri'tl  Ccippef  C<>riiniiilat'i>r'Sf|]:itieiitK. 

The  Protected  Rail  Itond  Co.,  .    Philadolpliia. 

•' Pnm-cicir'  Kli-xililc  Rail  llnnils. 

American  Electric  Heatiny  Corporation;    '      Uo.ston,'  Mass; 

Klfcclric  C.-ir  Ui-alers  of  Every.  DeHiirn. 
Chisholm  ■&  Moore  Man fg-.  Co.,  Clevelaiid.O. 

Mtmrf's  ChuiirllolstA. 

New  York  &  Ohio  Co.,  Warren.  (). 

"  I'ackard  "  Inc'aiiilvtciMit  Lainits. 


The'Itit«rnational  Kejfister  Co.. 

,   SiiiifU-  anil  Doulik-  Kar«  RctfiMcr*. 


Chicaifo.  III. 


W.  T.  C.  Macallen  Co..  Bo«ton.  Ma»H. 

Slanilartl  Overhead  Imalalinir  Material. 

Ilradford  lU-ItiiiK' C«>..  ■  Ciiiciiiiiati,  (>. 

"  .Miiiiarcli "  InaulalinV  Paini. 


Co..  PittHbiirif,  Pa. 

nieniiii;  New  I'niceHH  IiiNuIalinif  Varnif,li. 

(larton-Daniels  Electric  Co.,  Keokuk.  la. 

<..-Kt4Hi  Litf1iiiiin:r  Arrester*. 

I).  A  W.  KiiscCo..  Providence.  R,  I. 

Kiii-liiM-il  Noii-Areiiiir  Ku.4r«. 


Special  A^'ents:  AmtjKicas  Emxtkicai..  Works.  Providence.  R.  I. 

We  carry  the  largest  stock  in  this  country  of  Strictly  Electric  Railway  Material. 

We  arc  nowoccupvin^  our  entire  building,  live  Hoors  and  basement. 

Special  Attention  itiven'to  £xpurt  Bu«ine.<9; 

Send   for  Catalogues. 


THE  EUREKA  RAIL  BONDS. 


The  Eureka  Tempered  Copper  Works,  of  North  East,  Pa.,  is  the 
maker  of  a  great  variety  of  the  electrical  specialties  now  in  use 
and  has  lately  added  to  its  list  a  new  rail  bond,  patented  by  James 
McLaughlin,  of  Chicago,  who  is  well  known  to  the  electrical  trade. 


EUREKA  RAIL  BONDS 


It  is  claimed  that  the  simple  manner  of  attaching  these  bonds  to 
the  rail  saves  to  the  purchaser  in  labor  alone  nearly  one-half  the 
ordinary  cost  of  rail  bonds,  or  from  10  to  15  cents  upon  every 
bond  used.  The  important  feature  of  these  bonds  is  the  steel  ex- 
panding pin  cast  solid  in  the  head  and  projecting  about  3-16  in. 
These  pins  are  formed  so  that  driving  them  flush  swedges  the  cop- 
per into  perfect  contact,  and  turns  a  flange  on  the  opposite  side  of 
the  rail,  making  a  perfect  lock  connection  and  perfect  contact  on 
both  sides.  The  bond  being  a  solid  pure  copper  casting,  leaves  no 
opportunity  for  any  waste  of  current.     This   concern  makes  any 


desired  style  of  bond  with  wire  or  flexible  cabhf.  It  also  makes 
connectors  for  attaching  supplementary  return  wires  to  the  rail  in 
the  same  manner.  These  bonds  are  on  exhibition  at  the  company's 
Chicago  office,  Monadnock  Block,  and  also  at  the  oflSce  of  the  VV. 
R.  Garton  Co.,  No.  315  Dearborn  St.,  Chicago.  The  accompanying 
illustrations  give  a  better  idea  of  these  bonds  to  the  practical  me- 
chanic than  would  any  description.  These  bonds  attracted  much 
attention  at  the  A.  S.  R.  A.  convention. 


PARK  FOR  LEXINGTON,  KY. 


The  Lexington  (Ky.)  Railway  Co.  has  purchased  the  125-acre 
tract  of  land  known  as  Mansfield,  formerly  the  property  of  Henry 
Clay,  and  will  make  the  place  into  a  public  park  and  summer  resort. 
The  lines  of  the  company  will  have  to  be  extended  about  two  miles 
to  reach  the  park,  and  this  work  will  be  undertaken  in  the  spring. 
The  price  paid  for  Mansfield  was  $14,000. 
♦  «  » 

INDUSTRIAL  CONSOLIDATION. 


The  Sterling-Meaker  Co.  is  the  name  of  a  new  organization 
which  has  recently  been  formed  by  the  union  of  the  Sterling  Sup- 
ply &  Manufacturing  Co.,  of  New  York,  with  the  Meaker  Manu- 
facturing Co.,  of  North  Chicago,  III.  J.  H.  Carson  is  president,  J. 
W.  Meaker,  vice-president,  and  \V.  L.  Brownell,  secretary  and 
treasurer.  The  headquarters  of  the  company  will  remain  at  141 
East  25th  St..  New  York,  while  Mr.  Meaker  will  have  charge  of 
the  Western  department  with  headquarters  in  Chicago.  The  com- 
pany will  continue  to  make  the  Sterling  fare  registers  and  the 
Meaker  registers  as  well  as  the  Sterling  safety  brake  and  general 
railway  supplies  the  same  as  were  produced  by  the  Sterling  com- 
pany before  the  consolidation.  For  the  present  the  goods  will  be 
made  in  both  establishments  as  formerly,  but  it  is  contemplated  that 
in  the  near  future  the  register  business  will  be  centered  in  New 
York.  The  street  railway  fraternitj-  is  to  be  congratulated  upon 
the  fact  that  the  principals  in  the  two  companies  will  remain  in  the 
field  and  jointly  conduct  the  business. 
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NEWS  NOTES. 


ALBANY,  N.  Y. — The  Hudson  River  Waterpower  Co.,  with  a 
capital  stock  of  $2,000,000,  has  been_  incorporated  fcr  the  manu- 
facture and  sale  of  gas  and  the  sale  of  electricity  for  heat,  light 
and  power.  The  company  proposes  to  dam  the  Hudson.  The 
directors  are:  Eben  H.  Gay,  Walter  H.  Trumbull,  of  Boston;  El- 
mer J.  West,  Chas.  E.  Parsons,  and  Eugene  L.  Ashley,  of  Glens 
Falls,  N.  Y. 


.■\LLENTOWN,  PA.— At  a  meeting  of  the  directors,  on  No- 
vember irth,  the  seven  electric  railways  centering  in  this  city  were 
consolidated  under  the  name  of  the  Allentown  &  Lehigh  Valley 
Traction  Co.  President,  Albert  L.  Johnson;  vice-president,  Tom 
L.  Johnson;    secretary  and  treasurer,  J.  E.  Kenney. 


ALLEGHENY,  PA. — Surveys  have  been  completed  for  an  elec- 
tric line  to  connect  Allegheny  and  Pcrrysville.  The  line  will  be 
five  miles  long  and  will  cost  about  $80,000,  of  which  $27,000  have 
been  subscribed.  Among  those  interested  are:  Geo.  B.  Hill.  M. 
K.  McMuUen,  Jas.  W.  Preston  and  Fred  Schwitter. 


ANDERSON,  IND. — Twelve  new  buildings,  including  power 
buildings,  car  sheds  and  station  houses,  will  be  constructed  in  the 
early  spring  by  the  Union  Traction  Co.,  at  Elwood,  Pendleton, 
Vorktown  and  other  places  on  the  route.  C.  L.  Henry,  manager, 
.'\nderson.  Ind. 


ANACONDA,  MONT.— The  common  council  of  this  place  has 
granted  the  street  railway  company  a  franchise  for  an  electric  road 
for  the  purpose  of  hauling  ore  and  other  feight,  its  principal  object 
being  to  haul  the  ore  from  the  Stewart  mine  to  the  Butte  Reduc- 
tion Works.  The  franchise  is  for  30  years.  The  company  must 
give  a  bond  of  $25,000  to  indemnify  the  city  from  all  damage  by 
reason  of  the  construction  of  the  line. 


ATHOL,  MASS.^The  parties  interested  in  the  construction  of 
an  electric  road  between  Gardner  and  Templeton  have  under  con- 
sideration a  plan- for  extending  the  line  to  Athol.  P.  S.  Hirsch,  of 
New  York  City,  is  one  of  the  promoters  of  the  plan,  which  would 
include  a  nine-mile  extension  from  Templeton  to  Athol. 


BAY  CITY,  MICH. — \n  electric  railway  is  being  projected  from 
this  place  to  Port  Huron,  by  way  of  Caro.  Ex-Mayor  U.  S.  Boyn- 
ton,  of  Port  Huron,  who  is  interested  in  the  road,  states  that  the 
road  will  be  built  and  the  only  local  aid  asked  by  the  company  is  the 
right  of  way,  much  of  which  has  been  secured. 


BERKELEY,  CAL.— The  Oakland  Railroad  Co.  has  been 
granted  a  new  franchise  to  replace  a  part  of  one  granted  to  it  last 
September,  which  it  wished  rescinded.  The  new  franchise  makes 
some  changes  in  the  route  and  gives  the  company  a  loop  through 
a  part  of  Berkeley  not  touched  at  present  by  any  line. 


BUFFALO,  N.  Y.— The  engineers  of  the  Buffalo  &  Erie  Rail- 
way Co.  are  at  work  on  the  survey  of  the  route,  and  the  matter 
of  securing  franchises  and  rights  of  way  from  property  owners  along 
the  line  of  the  road  is  now  well  under  way.  Work  of  grading  and 
track  laying  will  begin  early  in  the  spring  of  1900. 


CHARLOTTE,  N.  C. — The  company  which  is  developing  the 
water  power  of  the  Catawba  River,  it  is  announced,  may  interest 
itself  in  another  street  railway  system  to  be  built  in  Charlotte  and 
suburbs.  Messrs.  Dekker,  Mason  &  Co.,  of  New  York,  are  con- 
nected with  the  enterprise. 


CHATTANOOGA,  TENN.— The  Chattanooga  Rapid  Transit 
Co.  will  extend  its  railway  to  St.  Elmo,  at  the  base  of  Lookout 
Mountain,  and  to  Chickamauga  Park,  10  miles  from  Chattanooga. 
W.  B.  Royster,  secretary  of  the  Chattanooga  Rapid  Transit  Co. 
Capital  for  the  improvements,  it  is  reported,  will  be  furnished  by 
a  Philadelphia  syndicate,  represented  by  Clarence  P.  King. 


CHESTER,  PA.— The  Philadelphia,  Swarthmore  &  Morton 
Trolley  Co.  has  made  application  to  the  Chester  city  officials  for  the 
assignment  of  the  franchise  of  the  Media,  Middletown,  Aston  & 
Chester  Traction  Co.,  the  latter  having  rights  over  certain  streets 
licit  occupied  by  the  Chester  Traction  Co.  The  new  company  pro- 
poses to  connect  Chester  with  its  lino  now  building. 


CHILLICOTHE,  O.— The  directors  of  the  Chillicothe,  Clarks- 
burg &  Mt.  Sterling  R.  R.  were  granted  a  franchise  on  November 
6th  to  construct  and  operate  an  electric  road  along  the  Chillicothe 
and  Clarksburg  pike  and  as  far  as  the  Pickaway  County  line. 


CHILLICOTHE,  O. — The  commissioners  of  Ross  County  havt 
granted  a  franchise  to  the  Chillicothe,  Clarksburg  &  Mt.  Sterling 
Electric  Co.,  to  construct  and  operate  an  electric  railway  for  25 
years,  along  the  Chillicothe  and  Clarksburg  pikes,  and  thence  to  the 
county  line.  A  bond  of  $2,000  was  given.  The  capital  for  the  road 
is  ready  as  soon  as  the  right  of  way  is  secured. 


CINCINNATI,  O. — The  Cincinnati,  Lawrenccburg  &  Aurora 
Street  Ry.  is  about  to  build  a  branch  line  from  Valley  Junction  to 
Harrison.     The  ties  for  the  line  have  been  received. 


CINCINNATI,  O.— The  board  of  directors  of  the  Cincinnati, 
Newport  &  Covington  Railway  Co.  have  decided  to  push  the  work 
on  an  electric  street  car  line  running  from  this  city  to  Crescent 
Springs  and  Highland  Cemetery.  Almost  the  entire  right  of  way 
has  been  secured  and  the  people  along  the  proposed  line  have  sub- 
scribed a  bonus.  The  new  road  will  begin  at  Bromley  and  run  over 
Pleasant  Run  road  to  Crescent  Springs  and  thence  across  the  coun- 
try to  the  Highland  Cemetery  on  the  Lexington  pike. 


CLEVELAND,  O. — The  work  of  converting  the  Superior  St. 
and  Payne  Ave.  cable  lines  into  electric  roads  will  begin  next  spring 
and  will  be  completed  in  six  months.  The  overhead  trolley  system 
will  be  installed.  Superintendent  Mulhern,  of  the  Little  Consoli- 
dated Co.,  states  that  the  change  to  the  new  electric  equipment  will 
cost  about  $500,000. 


CLEVELAND,  O.— M.  J.  Mandelbaum  &  Co.,  F.  D.  Pomeroy, 
D.  H.  Kimberly,  A.  E.  Akins  and  other  Cleveland  capitalisti  are 
behinj  a  project  to  run  a  trolley  railroad  from  Cleveland  to  Cincin- 
nati. H.  R.  Newcourt,  Jacob  Mandelbaum  and  E.  G.  Tillotson  have 
been  ilected  directors.  The  capitalization  of  the  company  wiii  ex- 
ceed $2,000,000. 


CLEVELAND,  O. — The  city  council,  November  6th,  granted  the 
application  of  P.  J.  Kassulker,  Bernard  Schatzinger  and  others  that 
steps  be  taken  to  build  a  cross-town  line,  starting  at  Doan  street. 
It  is  the  intention  of  the  promoters  to  extend  the  line  to  Garfield 
Park,  also  from  Doan  street  to  Glenville. 


CLEVELAND,  O.— The  Cleveland  &  Eastern  Railroad  Co.  has 
given  a  mortgage  for  $1,000,000  to  the  Cleveland  Trust  Co.  The 
money  will  be  used  in  building  extensions. 


COLUMBUS,  O. — The  Brice  Syndicate  proposes  to  purchase  all 
the  street  railway  franchises  which  the  city  of  Columbus  may  have 
to  sell.  The  company  will  invest  $3,000,000  in  the  enterprise,  giving 
a  bond  of  $200,000  to  secure  the  performance  of  its  contract.  J.  T. 
Adams,  of  Toledo,  represents  the  purchasing  syndicate.  '' 


COLUMBUS,  O.— The  Scioto  Valley  Traction  Co.  proposes  the 
construction  of  an  electric  railway  from  the  Union  Depot,  Colum- 
bus, through  Circleville  to  Chillicothe,  and  perhaps  to  Portsmouth. 
Rights  of  way  have  been  agreed  from  Kingston  to  Chillicothe.  W. 
J.  Weaver,  Scioto  Valley  Traction  Co.,  Columbus.  O. 


COLUMBIA,  S.  C— It  is  announced  that  the  Columbia  Elec- 
tril  Railway  Co.  will  build  several  miles  of  new  lines  in  the  suburbs 
in  addition  to  making  improvements  to  the  present  system.  W.  B. 
Smith  Whaley  is  president  of  the  company. 
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DANVILLE,  ILL.— The  Danville  Street  Railway  &  LiKlninK 
Co.  has  been  incorporated,  with  '['.  K.  Samuel,  Orvillc  Cannon,  ami 
Erank  Lindley  as  incorporators.  This  is  a  reorganization  of  the 
present  railway  inmpany,  and  plans  are  in  view  for  making  con- 
siderable extensions  cf  the  railway  system. 


DES  MOINES,  lA.— I'resident  I'olU  and  Manager  Hippec,  of 
the  Des  Moines  City  Railway  Co.,  have  just  returned  from  the 
East,  where  Ihey  wetu  to  finance  a  large  interurban  railway  scheme. 
They  announce  that  they  will  next  year  build  a  line  from  Des 
Moines  southwest  to  VVinterset,  25  miles,  thence  southwest  to 
MacksburR,  Grecntulil  and  Creston,  the  whole  making  about  75 
miles.     Capital  for  the  i  iiu  rprise  is  assured. 


DOVER,  DHL.— The  Consolidated  I'ublic  W.irks  Co.,  of  Phila- 
delphia, chartered  to  secure  possession  of  and  interests  in  steam 
and  electric  railways,  water  works,  light  and  power  systems,  etc., 
was  incorporated  on  November  23d,  with  a  paid-in  capital  stock  of 
$150,000. 


FAIRMONT,  W.  VA. — A  company  has  been  formed  to  build  an 
electric  railway  from  Fairmont  to  Fairview,  a  distance  of  II  miles, 
for  which  surveys  have  been  made  and  the  right  of  way  secured. 
Among  the  stockholders  are  Thomas  W.  Fleming  and  W.  H.  Flem- 
ing, of  F.Tirmont;  Wm.  McKinley  and  J.  C.  Whitla.  of  Pittsburg. 


FALL  RIVER,  MASS. — .^  company  has  been  formed  known  as 
the  Fall  River  &  Brockton  Air  Line  Street  Railway  Co.,  which  pro- 
poses to  lay  15  miles  of  track  from  Fall  River  through  Freetown 
and  Rochester.  The  capital  is  to  be  $150,000.  Geo.  R.  Phillips  of 
New  Bedford  is  clerk  and  treasurer.  The  promoters  arc  Abbott  P. 
Smith  and  IL  L.  Smith,  of  New  Bedford;  C.  H.  Wilson,  of  Brook- 
line,  and   Fred  C.   Hinds,  of  Newton. 


FORT  WAYNE,  IND.— The  Indiana  &  Ohio  Traction  Co.  will 
construct  an  interurban  electric  railway,  80  miles  in  length,  from 
Hicksville,  O.,  to  Marion,  Ind.,  via  Fort  Wayne.  The  directors 
arc:  James  H.  Simmons,  president;  John  D.  Olds,  vice-president; 
William  Kaough,  secretary;  and  John  W.  White,  treasurer. 


HAMII,TON.  O.— The  Hamilton  &  Lebanon  Street  Railway 
Co.  has  applied  to  the  county  commissioners  for  a  franchise  to 
build  its  road  over  the  Princeton  pike  to  the  east  county  line. 


HARRISON,  O. — A  branch  of  the  Cincinnati,  Lawrenccburg  & 
Aurora  Street  Ry.  is  to  be  built  to  this  place.  Several  carloads  of 
ties  arc  already  on  the  ground. 


HEMPSTEAD  (L.  I.),  N.  Y.— The  Mineola,  Hempstead  & 
Freeport  Traction  Co.  was  granted  a  franchise  on  November  loth 
to  operate  a  trolley  road  through  this  town.  President  Newton,  of 
the  company,  is  quoted  as  stating  that  the  company  will  begin 
work  within  10  days,  and  proposes  to  connect  with  the  North  Shore 
trollcv  line. 


HESPELER.  ONT.— The  Gait,  Preston    &    Hespeler    Railway 
Co.  will  build  a  new  station  at  this  place. 


HOLLYWOOD,  CAL.— A  franchise  has  been  granted  to  Philo 
J.  Beveridge,  for  an  electric  road  from  the  main  line  of  the  Ccl- 
grove-Shernian  road,  through  Hollywood,  and  around  to  the  main 
line  again.  The  loop  will  be  about  four  miles  in  length.  The  road 
must  be  started  within  10  days  frcm  December  loth,  and  the  citi- 
zens of  Cahuenga  Valley  subscribed  a  bonus  of  $15,000  provisional 
upon  the  speedy  construction  of  the  road. 


INDIANAPOLIS,  IND.— Daniel  Leslie  and  A.  W.  Moore,  of 
Indianapolis,  have  secured  a  franchise  for  the  Columbus,  Browns- 
town  &  Salem  Electric  Ry.,  to  be  built  through  Cortland,  Honey- 
town,  Brownstown  and  Vallonia. 


KANSAS  CITY,  MO.— Willard  E.  Winner,  of  Kansas  City,  is 
securing  the  rights  of  way  for  an  electric  railway  which  he  will 
build  from  Kansas  City  via  Leavenworth  to  St.  Joseph,  Mo. 
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KANSAS  CITY,  MO.— A  new  electric  railway  is  projected  to 
connect  Kansas  City,  Independence,  Lee's  Summit,  Lone  Jack  and 
Warrensburg. 


KINGSTON,  N.  Y.— The  Delaware  &  Kingston  Valley  Railway 
Co.  has  been  incorporated  to  construct  and  operate  a  steam  or 
electric  railway  from  Kingston  to  a  point  in  Sullivan  County,  oppo- 
site Lackawaxen,  Pa.  Capital  stock  $2,500,000.  Directors:  Samuel 
D.  Ccykendall,  of  Kingston;  Edward  L.  Fuller,  of  Scranton,  Pa.; 
Walter  Ferguson,  of  Stamford,  Conn.,  and  others. 


KINGSTON,  N.  Y.— The  Delaware  Valley  &  Kingston  Railway 
Co.  was  incorporated  November  nth  at  Albany,  witK  a  capital 
stock  of  $2,500,000.  The  road  will  be  operated  by  electricity  and 
will  be  81  miles  long,  running  froiu  Kingston  to  a  point  an  the 
state  boundary  line  in  Sullivan  County.  Samuel  D.  Kay  Kendall, 
of  Kingston,  is  interested. 


KNOXVILLE,  TENN.— L.  D.  Dillon  is  interested  in  a  ,,ro- 
posed  electric  line  between  Knoxville  and  Lyons  View,  in  the 
suburbs.  The  County  Court  has  granted  the  company  right  of 
way. 


LARCH  MONT,  N.  Y.— The  Larchmont  Horse  Railway  Co., 
which  has  operated  a  line  in  this  village  for  several  years,  yesterday 
filed  a  certificate  of  extension  of  its  route  in  the  County  Clerk's  office 
at  White  Plains.  According  to  the  papers,  it  is  proposed  to  con- 
struct several  branches. 


MACON,  GA.— The  North  &  South  Macon  Railway  Co.  has 
been  formed  to  build  a  street  railway  in  the  suburbs.  W.  B.  Sparks 
and  H.  C.  Bacon  are  promoting  the  enterprise. 


MANCHESTER,  N.  H.— The  Manchester  Electric  Co.  has  pur- 
chased one  of  the  largest  water  powers  in  the  state  of  New  Hamp- 
shire. This  power  is  located  at  Garvin  Falls,  and  is  at  present  un- 
developed. The  falls  will  develop  6,000  h.  p.  in  seasons  of  the 
greatest  drouth.  The  power  of  the  falls  will  be  immediately  de- 
veloped, and  a  large  fire-proof  brick  power  house  is  to  be  con- 
structed. The  company  will  do  business  under  the  name  of  the 
Garvin  Falls  Power  Co.,  and  the  officers  are  as  follows:  S.  Reed 
Anthony,  cf  Boston,  president;  Nathan  Anthony,  treasurer;  J. 
Brodie  Smith,  of  Manchester,  general  manager. 


MARLBORO,  MASS.— J.  F.  Shaw,  railway  contractor,  and  one 
of  the  promoters  of  the  proposed  electric  trunk  line  from  Worcester 
to  Boston,  has  made  a  formal  proposition  to  buy  the  Marlboro 
Street  Ry.,  Marlboro  &  Hudson  Street  Ry.  and  Marlboro,  South- 
boro  &  Framingham  Street  Ry..  and  run  them  in  connection  with 
the  new  line  from  Worcester  to  Boston. 


MOBILE,  ALA. — A  franchise  has  been  requested  of  the  city 
council  for  a  line  which  would  make  a  complete  belt  around  the 
city,  by  Messrs.  D.  R.  Burgess,  G.  S.  Obear,  W.  H.  Mackintosh, 
G.  B.  Thamer  and  Jos.  C.  Rich. 


MONMOUTH,  ILL.— The  street  car  company  of  Monmouth 
has  authorized  the  statement  that  it  will  build  an  electric  railway 
to  Oquawka  with  branches  to  touch  Kirkwood  and  Little  York. 
Promoters  of  the  Galesburg-Monmoiitfi  line  say  it  is  certain  to  be 
built.     Both  companies  expect  to  have  lines  running  next  season. 


MONTGOMERY  CITY,  MO.— The  Montgomery  City,  Bell- 
flower  &  Middletown  Electric  Railway  Co.  has  been  organized 
with  a  capital  of  $80,000,  with  John  W.  Schowengerdt  as  presi- 
dent, and  Howard  Ellis,  secretary.  The  road  is  to  be  22  miles 
long. 


MT.  PLEASANT,  W.  VA.— Right  of  way  is  being  secured  for 
the  proposed  electric  railway  between  Mf.  Pleasant  and  Bridge- 
port. 


MUNCIE,  IND. — The  electric  railway  which  is  to  run  from 
Muncie  to  Hartford  City  and  Dunkirk,  passing  through  the  smaller 
towns  en  route  received  its  franchise  to  run  through  Muncie,  No- 


vember 6th.  The  franchise  contains  the  provision  that  the  company 
must  be  financially  responsible  for  all  damage  to  pipes  resulting 
from  electrolysis. 


MUNCIE,  IND. — Mr.  Brownell,  superintendent  of  the  Muncie 
Interurban  Railway  Co.,  has  accepted  a  franchise  from  the  town  of 
Dunkirk,  which  gives  this  company  free  use  of  the  streets  for  30 
years.  This  is  the  last  franchise  necessary  for  the  completion  of 
the  right  of  way  of  the  road,  which,  when  completed,  will  extend 
from  Muncie  to  Hartford  City.  It  is  probable  that  work  on  the 
road  will  not  begin  before  spring. 


NASSAU,  N.  Y. — The  Nassau  Belt  Line  Traction  Co.  has  ap- 
plied to  the  Nassau  County  Board  of  Supervisors  for  a  franchise 
to  furnish  electric  railway  connection  to  the  villages  in  the  town  of 
Hempstead,  from  Mineola  to  Long  Beach.  Paul  K.  Ames,  presi- 
dent. 


NEW  ALBANY,  IND. — The  construction  of  an  electric  line 
from  this  place  to  Paoli  is  being  agitated.  The  citizens  of  Paoli 
held  a  public  meeting  recently  and  appointed  a  committee  to  con- 
fer with  the  New  .iVlbany  Commercial  club  relative  to  devising  ways 
and  means  to  promote  the  enterprise.  The  proposed  line  is  42  miles 
long  and  passes  through  the  towns  of  Mooresville,  Galena,  Green- 
ville, Palmyro,  Fredericksburg,  Hardinsburg,  Rego  and  Chambers- 
burg. 


NEW  BRUNSWICK,  B.  C— It  is  understood  that  work  will  be 
soon  commenced  on  the  proposed  tramway  station  and  shed  for 
the  British  Columbia  Electric  Railway  Co. 


SHELBYVILLE,  IND.— Chas.  W.  Taylor,  promoter  of  the  pro- 
posed electric  railway  between  Indianapolis  and  this  city,  has  asked 
the  city  council  for  a  50-year  franchise.  Mr.  Taylor  says  the  road 
will  be  built  whether  the  franchise  is  granted  or  not,  as  a  private 
right  of  way  has  been  secured  along  the  north  side  of  the  city.  The 
line  will  run  from  Indianapolis  to  Bethel  and  Acton,  and  will  then 
parallel  the  Big  Four  R.  R.  The  money  has  been  secured  and  work 
will  begin  in  the  spring. 


NORTHAMPTON,  MASS.— The  Northampton  &  Amherst 
Street  Railway  Co.  will  extend  its  line  from  Hatfield  to  Greenfield, 
the  projected  route  involving  the  construction  of  a  bridge. 


NORTH  ADAMS.  MASS.— It  is  reported  that  C.  F.  Richmond, 
a  millionaire  banker,  and  owner  of  the  Hoosick  Electric  Ry.,  of- 
North  Adams.  Mass..  is  one  of  the  principals  in  a  movement  for  an 
electric  railway  system  to  be  constructed  to  connect  Troy  with 
Grafton,  Petersburg  and  Williamtown,  Mass. 


OSHKOSH,  WIS. — It  is  reported  that  preliminary  steps  have 
been  taken  towards  the  construction  of  an  electric  interurban  road 
between  Oshkosh  and  Omro  and  the  intermediate  towns.  It  will  be 
under  the  control  of  the  Citizens  Traction  Co.,  of  Oshkosh,  which 
operates  the  Oshkosh-Meenah  interurban  line. 


OTTAWA,  ONT.. — The  Ottawa  Car  Co.  has  purchased  a  prop- 
erty on  Albert  St.  for  the  purpose  of  building  an  extension  to  its 
car  shops. 


PERLT,  IND. — Aaron  N.  Dukes,  of  Peru,  has  purchased  30  miles 
of  the  line  of  the  old  Wabash  and  Erie  canal  between  Lagro  and 
Fort  Wayne,  which  purchase  will  complete  his  control  of  the  entire 
line  from  Lafayette  to  Fort  Wayne,  a  distance  of  108  miles.  A  new 
interurban  electric  railway  will  be  built  upon  the  property. 


PHILAEDELPHL^.  PA —The  Union  Traction  Co.  has  secured 
a  franchise  to  build  the  Germantown  &  Fairmount  Park  R.  R.  be- 
tween Manayunk  and  Germantown.  J.  B.  Parsons,  president  and 
manager,  Philadelphia. 


PINE  BLUFF,  ARK.— M.  Roberts  and  John  Georgian,  of  Inde- 
pendence, Mo.,  have  offered  to  construct  an  electric  street  railway, 
also  a  lighting  plant,  at  Pine  Bluflf,  on  certain  conditions.  It  is  prob- 
able that  the  charter  will  be  granted. 
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